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UNIT | PART A: OVERVIEW OF CIVIL ENGINEERING

PART - A

1. Say how civil engineering is closely connected to the society.
Civil engineering plays a vital role in modern society. It enables the creation of infrastructure
that is necessary for economic development and the well-being of people. Infrastructure such as
roads, bridges, and airports facilitates trade and commerce, allowing businesses to thrive and
economies to grow.

2. What are the components of national building code?
The National Building Code primarily consists of administrative rules, development control
guidelines, and general building requirements, as well as provisions for fire safety, building and
plumbing services, an approach to sustainability, asset and facility management, and
requirements for materials, structural design

3. What does environmental engineering deals with?
Environmental engineering applies scientific and engineering principles to improve and
maintain the environment to protect human health, protect nature's beneficial ecosystems, and
improve environmental-related enhancement of the quality of human life.

4. Define Hooke’s law.
Hooke's law, also referred to as the law of elasticity, was discovered by an English scientist
named Robert Hooke in the year 1660. Hooke's law basically states that “When an object has a
relatively small deformation, the size of the deformation is directly proportional to the deforming
load or force.”

5. What is a pedometer?
An instrument for estimating the distance travelled on foot by recording the number of steps
taken.

PART-B

1. Write short notes on inter disciplinary concepts in civil and mechanical engineering.
Interdisciplinary concepts in civil and mechanical engineering involve the integration of knowledge and
methodologies from multiple fields to address complex engineering challenges. Here are short notes on
some key interdisciplinary concepts in these two disciplines:

1. Structural Health Monitoring (SHM):
Interdisciplinary Connection: Civil and mechanical engineering collaborate to develop SHM systems

for monitoring the condition and performance of structures like buildings and bridges.
Purpose: Enhances safety, assesses structural integrity, and allows for predictive maintenance.

2. Finite Element Analysis (FEA):
Interdisciplinary Connection: Utilizes principles from both civil and mechanical engineering to
simulate and analyze structural and mechanical behaviors under different conditions.

Purpose: Aids in designing robust structures and components, optimizing material usage, and predicting
failure points.

SANCET


https://www.google.com/search?sca_esv=fd217a6fdf803106&q=estimating&si=AKbGX_pt4UlL1m2gNC94R_NJDj6SkgBe8Z2vgxGSo5zi5FBtuoWQiKq49X9KODzN9bqAKP0pH98Z1fvf8PT-Su5ZBGE_zaPnd__VZSb52T04ZqxCG7f4Qec%3D&expnd=1
https://www.google.com/search?sca_esv=fd217a6fdf803106&q=travelled&si=AKbGX_rLPMdHnrrwkrRo4VZlSHiJwNAZrdYDynHH9tCZuzHxDRNC45Io-9EfA4c0hesf7GLGZi-8573VymAlv_oH4unD2y3w1GPRCcL8wZexN8IzGqRpp38%3D&expnd=1

BE32_55 BCME ] Department of Electrical and Electronics Enaineerina 2023-2024
3. Building Information Modeling (BIM):

Interdisciplinary Connection: Integrates civil and mechanical aspects into a unified digital model for
the entire building lifecycle.

Purpose: Enhances collaboration, improves project visualization, and facilitates efficient project
management.

4. Sustainable Design and Green Engineering:

Interdisciplinary Connection: Blends civil and mechanical engineering principles to create
environmentally friendly and energy-efficient solutions.

Purpose: Reduces environmental impact, enhances resource efficiency, and promotes long-term
sustainability.

5. Smart Cities and Infrastructure:

Interdisciplinary Connection: Involves civil engineering for designing smart infrastructure and
mechanical engineering for developing intelligent systems and sensors.

Purpose: Enhances urban living through technology-driven solutions, optimizing resource usage and
improving overall efficiency.

6. Geotechnical-Mechanical Interaction:

Interdisciplinary Connection: Integrates geotechnical principles (civil) with mechanical concepts to
understand soil-structure interactions.
Purpose: Improves foundation design, slope stability analysis, and overall geotechnical engineering.

7. Mechatronics in Civil Engineering:

Interdisciplinary Connection: Combines mechanical and civil engineering with electronics and
computer science for designing intelligent and automated systems.

Purpose: Enhances functionality, efficiency, and adaptability of civil engineering systems and
structures.

8. Fluid-Structure Interaction (FSI):

Interdisciplinary Connection: Involves the study of interactions between fluid flow and structural
response, connecting principles of civil and mechanical engineering.

Purpose: Applied in the design of structures exposed to fluid forces, such as bridges in strong winds or
offshore platforms.

These interdisciplinary concepts reflect the evolving nature of engineering, where collaboration between
different fields is essential to address the increasingly complex challenges in civil and mechanical
engineering.

2. Briefly explain about specialized sub disciplines in civil engineering?
Structural Engineering:

o Focus: Design and analysis of structures such as buildings, bridges, dams, and towers to ensure
they can withstand loads and environmental conditions.
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e Roles: Structural engineers work on creating safe and efficient structures by considering

materials, geometry, and load factors.

Geotechnical Engineering:
e Focus: Study of soil and rock properties to understand their behavior under different conditions,
providing essential information for foundation design and slope stability.
» Roles: Geotechnical engineers assess soil mechanics, conduct site investigations, and design
foundations for structures.
Transportation Engineering:
e Focus: Planning, design, and maintenance of transportation systems, including roads, highways,
airports, and railways.
o Roles: Transportation engineers aim to create efficient and safe transportation networks while
considering factors like traffic flow, safety, and environmental impact.
Environmental Engineering:
o Focus: Addressing environmental issues related to water and air quality, waste management,
and sustainable development.
e Roles: Environmental engineers work on designing solutions to minimize pollution, manage
waste, and promote environmentally friendly practices.
Water Resources Engineering:
e Focus: Management and development of water resources, including water supply systems,
dams, and flood control measures.
o Roles: Water resources engineers design infrastructure to optimize water usage, mitigate floods,
and provide sustainable water supply.
Construction Engineering and Management:
e Focus: Efficient planning, coordination, and management of construction projects, including
scheduling, budgeting, and quality control.
e Roles: Construction engineers and managers oversee the execution of projects, ensuring they
are completed on time, within budget, and meet quality standards.
Coastal Engineering:
e Focus: Design and management of structures and systems to address challenges in coastal areas,
including erosion control, flood protection, and harbor development.
e Roles: Coastal engineers work on projects to protect shorelines, enhance navigation, and manage
the impact of coastal processes.
Urban Planning:
e Focus: Developing plans and strategies for the efficient use of land, infrastructure, and resources
in urban areas.
e Roles: Urban planners collaborate with architects, policymakers, and community stakeholders
to create sustainable and well-designed urban environments.
Earthquake Engineering:
e Focus: Mitigation of earthquake risks through the design of structures that can withstand seismic
forces.
e Roles: Earthquake engineers assess seismic hazards, develop design codes, and design structures
to resist earthquake forces.

These specialized sub-disciplines within civil engineering highlight the diverse and multifaceted nature
of the field, addressing various challenges related to infrastructure, environment, and societal needs.
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3. Briefly explain about specialized sub disciplines in Mechanical engineering?
1. Thermal Engineering:

a. Focus: Study of heat transfer, thermodynamics, and energy conversion. Involves the
design and optimization of heating, ventilation, air conditioning (HVAC) systems, and
power generation processes.

b. Roles: Thermal engineers work on developing efficient systems for energy transfer and
conversion.

2. Mechatronics:
a. Focus: Integration of mechanical engineering, electronics, computer science, and control
engineering for the design and creation of intelligent systems and products.
b. Roles: Mechatronics engineers work on robotics, automation, and smart systems in
various industries.
3. Manufacturing Engineering:
a. Focus: Optimization of manufacturing processes, including machining, casting, and
additive manufacturing, to ensure efficient and cost-effective production.
b. Roles: Manufacturing engineers work on improving production methods, quality
control, and process automation.
4. Automotive Engineering:
a. Focus: Design, development, and manufacturing of automotive systems, including
vehicles, engines, and components.
b. Roles: Automotive engineers work on improving vehicle performance, safety, and fuel
efficiency.
5. Aerospace Engineering:
a. Focus: Design and development of aircraft, spacecraft, and related systems. Involves
aerodynamics, materials, and propulsion systems.
b. Roles: Aerospace engineers work on the design, testing, and maintenance of aircraft and
spacecraft.
6. Materials Engineering:
a. Focus: Study of material properties and their applications in engineering. Involves the
development of new materials with specific characteristics.
b. Roles: Materials engineers work on selecting and designing materials for various
applications, considering factors like strength, durability, and cost.
7. Robotics Engineering:
a. Focus: Design, construction, and operation of robots. Involves aspects of mechanical
design, electronics, and programming.
b. Roles: Robotics engineers work on developing robotic systems for industrial automation,
healthcare, and other applications.
8. Control Systems Engineering:
a. Focus: Analysis and design of control systems for regulating and managing the behavior
of dynamic systems.
b. Roles: Control systems engineers work on ensuring stability and performance in systems
ranging from industrial processes to automotive control systems.
9. Biomechanical Engineering:
a. Focus: Application of mechanical principles to biological systems. Involves studying
and designing devices for medical and healthcare applications.
b. Roles: Biomechanical engineers work on prosthetics, medical implants, and devices for
rehabilitation and diagnostics.
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What are all the solution needed for to improve the ground and soil?(6)
Compaction:
a. Purpose: Increases soil density and reduces voids, improving load-bearing capacity.
b. Methods: Mechanical compaction using rollers or vibratory equipment.
Grouting:
a. Purpose: Fills voids in soil or rock to improve strength, reduce permeability, and
stabilize foundations.
b. Methods: Injection of cement, chemical, or resin-based grouts into the ground.
Soil Stabilization:
a. Purpose: Enhances the strength and durability of soil, especially in areas with weak or
expansive soils.
b. Methods: Addition of stabilizing agents like lime, cement, or fly ash.
Geosynthetics:
a. Purpose: Reinforces soil, controls erosion, and provides stability in slopes and
embankments.
b. Types: Geotextiles, geogrids, and geomembranes are commonly used.
Slope Protection:
a. Purpose: Prevents soil erosion and stabilizes slopes to reduce the risk of landslides.
b. Methods: Planting vegetation, installing retaining walls, or using erosion control
blankets.
Ground Improvement Techniques:
a. Purpose: Enhances the engineering properties of soil to meet project requirements.
b. Techniques: Dynamic compaction, vibro-compaction, and stone columns.
Deep Foundations:
a. Purpose: Transfers structural loads to deeper, more stable soil layers.
b. Types: Piles, drilled shafts, and piers provide support for structures.
Surcharge Loading:
a. Purpose: Increases vertical stress on the soil to improve consolidation and settlement
characteristics.
b. Methods: Placing a temporary load (surcharge) on the ground surface.
Groundwater Control:
a. Purpose: Manages the level of groundwater to prevent soil instability and waterlogging.
b. Methods: Dewatering using wells, pumps, or drainage systems.
Soil Nailing:
a. Purpose: Stabilizes slopes and excavations by reinforcing soil with tension-resistant
elements.
b. Methods: Installing closely spaced, grouted soil nails or ground anchors.
Chemical Stabilization:
a. Purpose: Alters the chemical properties of the soil to improve strength and reduce
swelling or shrinkage.
b. Agents: Lime, cement, and other stabilizing chemicals.
Biotechnical Solutions:
a. Purpose: Uses vegetation and living materials to stabilize soil, control erosion, and
enhance ecological sustainability.
b. Methods: Planting native vegetation, constructing bioengineered structures.
Preloading and Vertical Drains:
a. Purpose: Accelerates consolidation by applying a vertical load and facilitating water
drainage.
b. Methods: Placing surcharge loads and installing vertical drainage systems.
Earth Retention Systems:
a. Purpose: Supports and stabilizes soil adjacent to excavations or retaining walls.
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b. Methods: Soldier piles and lagging, sheet piles, or soil nailing.

5. What are all the factors affecting the water resources.
1. Climate and Precipitation:
o Impact: Determines the overall water availability in a region.
o Explanation: Regions with high precipitation levels typically have more abundant water
resources, while arid and semi-arid regions may face water scarcity.
2. Topography and Geology:
e Impact: Influences the natural flow of water and groundwater recharge.
o Explanation: Mountainous areas may have high runoff and contribute to river systems, while
certain geological formations can affect groundwater storage and movement.
3. Land Use and Land Cover Changes:
o Impact: Alters the natural hydrological cycle and affects water quality.
o Explanation: Urbanization, deforestation, and agriculture can lead to changes in runoff patterns,
increased erosion, and alterations in water infiltration.
4. Population Growth and Urbanization:
e Impact: Places increased demand on water resources and affects water quality.
o Explanation: Growing populations and urban development lead to higher water demand for
domestic, industrial, and agricultural purposes, potentially causing water stress.
5. Water Use and Management Practices:
e Impact: Influences the efficient use and conservation of water resources.
o Explanation: Agriculture, industry, and domestic activities contribute to water demand.
Effective water management practices can mitigate over-extraction and contamination.
6. Industrial and Agricultural Practices:
o Impact: Affects water quality through pollutants and chemical runoff.
o Explanation: Discharge of industrial effluents and use of fertilizers and pesticides in agriculture
can lead to water pollution.
7. Water Infrastructure:
o Impact: Determines the efficiency of water storage, distribution, and treatment.
o Explanation: Well-maintained infrastructure, including dams, reservoirs, and water treatment
plants, is essential for reliable water supply and quality.
8. Climate Change:
o Impact: Alters precipitation patterns, increases temperatures, and affects hydrological cycles.
o Explanation: Changes in climate can lead to more extreme weather events, such as droughts
and floods, impacting water availability and distribution.
9. Groundwater Extraction:
o Impact: Depletes groundwater resources and affects aquifer recharge.
o Explanation: Over-extraction of groundwater for agriculture, industry, or domestic use can lead
to aquifer depletion and land subsidence.
10. Natural Events (Floods, Droughts):
e Impact: Causes sudden fluctuations in water availability.
o Explanation: Floods and droughts can disrupt water supply systems, damage infrastructure, and
lead to water scarcity in affected regions.
11. Water Quality and Pollution:
e Impact: Affects the suitability of water for various uses.
o Explanation: Industrial discharges, agricultural runoff, and untreated sewage can introduce
pollutants, making water unsafe for consumption and harming ecosystems.
12. International and Interregional Water Sharing:
o Impact: Influences water availability and conflicts over shared water resources.
o Explanation: Countries and regions sharing water bodies may face challenges in equitable
distribution and management.
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6. Explain the various techniques used in Geotechnical Engineering.
1. Site Investigation:
e Purpose: Assess the subsurface conditions and gather information for design and construction.
e Methods: Boreholes, test pits, and geophysical surveys are conducted to collect soil and rock
samples for analysis.

2. Standard Penetration Test (SPT):
e Purpose: Measures the resistance of soil to penetration, providing information about soil
strength.
e Method: A standard sampler is driven into the ground, and the number of blows required to
penetrate the soil a specific distance is recorded.
3. Cone Penetration Test (CPT):
e Purpose: Evaluates soil resistance and pore pressure at various depths.
e Method: A cone-shaped probe is pushed into the ground, and measurements of cone tip
resistance and sleeve friction are recorded continuously.
4. Pressure meter Test:
e Purpose: Measures the in-situ stress-strain characteristics of the soil.
e Method: A cylindrical probe is inserted into the ground, and pressure is applied to the soil,
recording the deformation response.
5. Plate Load Test:
e Purpose: Determines the bearing capacity of shallow foundations.
e Method: A steel plate is loaded incrementally, and settlement is measured to assess the soil's
load-bearing capacity.
6. Vane Shear Test:
e Purpose: Evaluates the shear strength of soft soils.
e Method: A vane is inserted into the ground and rotated, measuring the torque required for shear
failure.
7. Soil Sampling and Laboratory Testing:
e Purpose: Analyses soil and rock samples for properties such as grain size, moisture content,
density, and shear strength.
e Methods: Various laboratory tests, including triaxial tests, consolidation tests, and direct shear
tests, provide detailed information on soil behaviour.
8. Ground Improvement Techniques:
e Purpose: Enhances the engineering properties of soil.
e Methods: Vibro-compaction, dynamic compaction, stone columns, and soil grouting are used
to improve soil strength and reduce settlement.
9. Slope Stability Analysis:
e Purpose: Assesses the stability of natural and man-made slopes.
e Methods: Analytical methods and numerical modeling (finite element analysis) help predict and
mitigate potential slope failures.
10. Retaining Wall Design:
e Purpose: Provides structural support to prevent soil movement and erosion.
e Methods: Gravity walls, cantilever walls, and reinforced earth walls are designed based on soil
properties and loading conditions.
11. Deep Foundations:
e Purpose: Transfers structural loads to deeper, more stable soil or rock layers.
o Types: Piles, drilled shafts, and caissons are used to support structures in weak or compressible
soils.
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12. Geosynthetics and Reinforced Earth:

e Purpose: Reinforces soil and controls erosion.
o Methods: Geotextiles, geogrids, and geocells provide reinforcement, while retaining walls are
constructed with reinforced earth techniques.
13. Seismic Site Characterization:
e Purpose: Evaluates the seismic risk and soil behaviour during earthquakes.
e Methods: Seismic refraction surveys, shear wave velocity measurements, and site response
analyses help assess site-specific seismic conditions.

These techniques are essential for geotechnical engineers to understand the ground conditions, design
foundations, and implement measures to ensure the stability and safety of structures built on or in the
ground.

PART C (15 MARKS)
1. What are all the factors consider to be the site preparation for construction?
« Site Clearing:
1. Purpose: Remove vegetation, debris, and any existing structures from the construction
site.
2. Considerations: Compliance with environmental regulations, preservation of protected
species, and disposal of cleared materials.
e Topography and Grading:
1. Purpose: Level and shape the ground to match the design specifications.
2. Considerations: Proper drainage to prevent water pooling, slope stability, and
adherence to local grading regulations.
e Soil Testing and Analysis:
1. Purpose: Understand the soil characteristics for foundation design and construction
planning.
2. Considerations: Soil bearing capacity, soil composition, and potential for settlement or
expansive soil issues.
« Utilities Location and Relocation:
1. Purpose: Identify and relocate existing utility lines to avoid conflicts during
construction.
2. Considerations: Coordination with utility companies, identification of underground
utilities, and compliance with safety regulations.
e Environmental Impact Assessment:
1. Purpose: Evaluate and minimize the environmental impact of construction activities.
2. Considerations: Protection of sensitive ecosystems, compliance with environmental
laws, and implementation of erosion control measures.
e Surveying:
1. Purpose: Establish accurate boundaries, elevations, and property lines.
2. Considerations: Property surveys, setting benchmarks, and obtaining necessary survey
permits.
e Access and Transportation:
1. Purpose: Provide access to the construction site for equipment and materials.
2. Considerations: Construction of access roads, temporary bridges, and coordination with
local authorities for road closures if needed.
e Zoning and Building Code Compliance:
1. Purpose: Ensure that the construction adheres to local zoning regulations and building
codes.
2. Considerations: Zoning restrictions, setback requirements, and compliance with safety
codes.
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e Erosion Control:

1. Purpose: Prevent soil erosion during and after construction.
2. Considerations: Installation of erosion control measures such as silt fences, sediment
basins, and vegetation cover.
o Dewatering:
1. Purpose: Remove excess water from the construction site.
2. Considerations: Installation of dewatering systems, compliance with environmental
regulations, and management of discharged water.
o Site Security:
1. Purpose: Protect the construction site and its materials from theft and vandalism.
2. Considerations: Installation of fencing, security cameras, and coordination with local
law enforcement.
e Temporary Facilities:
1. Purpose: Provide necessary facilities for construction personnel and operations.
2. Considerations: Construction trailers, temporary utilities, and sanitation facilities for
workers.
e Health and Safety Planning:
1. Purpose: Develop and implement safety plans to protect workers and the public.
2. Considerations: Hazard assessments, safety training, and compliance with
Occupational Safety and Health Administration (OSHA) regulations.
e Staging and Material Storage:
1. Purpose: Identify areas for storing construction materials and equipment.
2. Considerations: Efficient organization of materials, minimizing transportation
distances, and adherence to safety standards.

Proper consideration of these factors during site preparation is essential for setting the stage for a
successful and efficient construction project. It helps minimize risks, ensures compliance with
regulations, and creates a safe and organized work environment.

2 .Explain the Environmental engineering aspects.

Environmental engineering is a branch of engineering that focuses on the application of scientific and
engineering principles to address environmental issues and promote sustainable practices. The field
involves the protection and improvement of environmental quality through the development and
implementation of technologies and solutions. Here are key aspects of environmental engineering:

Water Quality Management:
e Objective: Ensure the availability of clean and safe water for various uses.
e Activities: Treatment of drinking water, wastewater treatment, and management of stormwater
to prevent pollution.
Air Quality Control:
e Objective: Minimize air pollution and maintain air quality standards.
e Activities: Design and implementation of air pollution control systems, monitoring of air
pollutants, and development of strategies for emission reduction.
Solid and Hazardous Waste Management:
e Objective: Proper handling, disposal, and recycling of solid and hazardous waste to minimize
environmental impact.
e Activities: Landfill design and management, waste-to-energy technologies, recycling programs,
and hazardous waste treatment.
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Environmental Impact Assessment (EIA):

o Objective: Evaluate potential environmental impacts of projects before implementation.

e Activities: Conducting studies to assess the environmental consequences of proposed
developments, infrastructure projects, or industrial activities.

Environmental Monitoring and Modeling:

e Objective: Collect data and simulate environmental processes to understand and predict
changes.

o Activities: Deploying monitoring stations, conducting environmental sampling, and using
computer models to simulate air and water quality, dispersion of pollutants, and climate change
effects.

Sustainable Development:

o Objective: Integrate environmental considerations into development projects to ensure long-
term sustainability.

e Activities: Designing eco-friendly infrastructure, promoting renewable energy sources, and
implementing sustainable urban planning practices.

Climate Change Mitigation and Adaptation:

e Objective: Address and respond to the impacts of climate change.

e Activities: Developing strategies to reduce greenhouse gas emissions, implementing adaptation
measures, and promoting renewable energy sources.

Environmental Regulations and Compliance:

e Objective: Ensure adherence to environmental laws and regulations.

o Activities: Environmental engineers work to design systems and processes that comply with
local, national, and international environmental standards.

Renewable Energy:

e Objective: Promote the use of sustainable and renewable energy sources.

e Activities: Designing and implementing solar, wind, hydro, and other renewable energy
systems.

Environmental Remediation:

e Objective: Address and clean up contaminated sites.

o Activities: Remediation of polluted soil and groundwater, cleanup of hazardous waste sites, and
restoration of ecosystems.

Ecological Engineering:

o Objective: Integrate engineering principles with ecological concepts for sustainable solutions.

e Activities: Restoration of ecosystems, creation of green infrastructure, and preservation of
biodiversity.

Environmental Education and Public Awareness:

e Objective: Increase awareness and understanding of environmental issues.

e Activities: Educational programs, community outreach, and public awareness campaigns on
environmental conservation and sustainable practices.

Environmental engineers collaborate with professionals from various fields, including biology,
chemistry, geology, and social sciences, to address complex environmental challenges. Their work is
essential in promoting a balance between human activities and the preservation of ecosystems for future
generations.

3. Write briefly about all the disciplines of civil engineering with reference to their structure and
applications.

Civil engineering is a diverse field that encompasses various disciplines, each specializing in different
aspects of the planning, design, construction, and maintenance of infrastructure. Here's a brief overview
of some key disciplines within civil engineering, along with their structures and applications:
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1. Structural Engineering:

e Structure: Focuses on the design, analysis, and construction of structures to withstand loads
and environmental conditions.
o Applications: Bridges, buildings, dams, tunnels, and other infrastructure requiring load-bearing
capacity and stability.
2. Geotechnical Engineering:
e Structure: Involves the study of soil and rock mechanics to understand their behavior under
different conditions.
« Applications: Foundation design, slope stability analysis, and tunneling, ensuring structures are
supported by stable ground.
3. Transportation Engineering:
e Structure: Concerned with the planning, design, and maintenance of transportation systems.
« Applications: Roads, highways, railways, airports, and transit systems, optimizing traffic flow
and safety.
4. Environmental Engineering:
e Structure: Focuses on managing environmental issues related to water and air quality, waste
management, and sustainable development.
e Applications: Water treatment plants, air pollution control systems, waste management
facilities, and sustainable infrastructure projects.
5. Water Resources Engineering:
e Structure: Involves the planning and management of water resources, including water supply,
irrigation, and flood control.
e Applications: Dams, reservoirs, water distribution systems, and hydraulic structures for
effective water resource management.
6. Construction Engineering and Management:
e Structure: Concerned with the planning, coordination, and management of construction
projects.
e Applications: Project management, cost estimation, scheduling, and overseeing construction
activities to ensure projects are completed on time and within budget.
7. Coastal Engineering:
e Structure: Focuses on the design and management of structures in coastal areas.
e Applications: Coastal protection structures, harbor development, and erosion control measures.
8. Urban Planning:
e Structure: Involves the development of plans for the efficient use of land and resources in urban
areas.
e Applications: City and regional planning, zoning, transportation planning, and sustainable
urban development.
9. Earthquake Engineering:
e Structure: Concerned with designing structures to resist seismic forces.
o Applications: Earthquake-resistant buildings, bridges, and infrastructure to minimize damage
during seismic events.
10. Surveying:
e Structure: Focuses on measuring and mapping land and structures.
e Applications: Boundary surveys, topographic mapping, and construction layout for accurate
project planning.
11. Materials Engineering:
e Structure: Studies the properties and application of construction materials.
o Applications: Material testing, selection, and quality control for ensuring the durability and
performance of structures.
12. Remote Sensing and GIS (Geographic Information Systems):
o Structure: Involves the use of satellite imagery and GIS for spatial analysis and mapping.
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Applications: Environmental monitoring, urban planning, and infrastructure management using
spatial data.

These disciplines collectively contribute to the planning, design, and execution of a wide range of civil
engineering projects, ensuring the development of safe, sustainable, and efficient infrastructure for

society.

UNIT | PART B: OVERVIEW OF MECHANICAL ENGINEERING

PART-A
Explain about specialized sub disciplines in mechanical engineering?
This is simply a guide to see which courses align with the different fields of Mechanical
Engineering.
Biomedical and Engineering Fluid Mechanics. ...
Combustion and the Environment. ...
Ground Vehicle Systems. ...
Heat Transfer, Thermodynamics and Energy Systems. ...
Manufacturing. ...
Mechanical Design. ...
System Dynamics and Control.

. Write short notes on production engineering?

Production Engineering defines and works out how the product will be manufactured and/or
assembled on the production line including design of packaging, ensuring the right quantity of
components/products are delivered and aligned to support the speed of the production line.

. Write short notes on an automobile engineering.

Automotive engineering is a branch of vehicle engineering that focuses on the application,
design and manufacturing of various types of automobiles. This field of engineering involves
the direct application of mathematics in the design and production of vehicles.

. Write short notes on energy engineering.

Energy Engineering is the branch of engineering that deals with energy efficiency, power
generation, energy services, facility management, environmental compliance, sustainable energy
and renewable energy.

PART - B

1. Explain the growth of automobile engineering from invention to the current market

scenario.

The growth of automobile engineering has been a remarkable journey, evolving from the invention of
the first motor vehicle to the complex and technologically advanced vehicles of today. Here's a brief
overview of the key milestones in the growth of automobile engineering:

1.

Invention of the Automobile (Late 19th Century):

Key Event: The invention of the automobile is often credited to Karl Benz, who built and
patented the Motorwagen in 1886.

Significance: The Motorwagen is considered the first true automobile, powered by an internal
combustion engine fueled by gasoline.
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Early Mass Production (Early 20th Century):

o Key Event: Henry Ford introduces the assembly line in 1913, revolutionizing the production
process.

« Significance: Mass production techniques led to increased efficiency, lowered costs, and the
affordability of automobiles for the general public.

Growth of Automotive Industry (1920s-1930s):

« Key Events: Increased competition, technological advancements, and the introduction of iconic
models such as the Ford Model T and the Chevrolet Suburban.

e Significance: The automotive industry became a major economic force, with improved designs,
features, and a growing market.

Post-WWI1 Boom (1940s-1950s):

o Key Events: Economic recovery after World War 11 and the rise of suburban living.

e Significance: Increased demand for automobiles, larger and more powerful cars, and the
introduction of iconic models like the Chevrolet Bel Air and Ford Thunderbird.

Era of Innovation (1960s-1970s):

o Key Events: Introduction of safety features (seat belts), emission control regulations, and the
rise of muscle cars.

« Significance: Focus on safety, environmental concerns, and performance led to technological
innovations and new design concepts.

Oil Crisis and Regulatory Changes (1970s-1980s):

o Key Events: Oil crisis in the 1970s, the establishment of emission standards, and the
introduction of catalytic converters.

« Significance: Automakers responded to fuel efficiency demands, and environmental regulations
led to the development of cleaner and more fuel-efficient vehicles.

Globalization and Technological Advancements (1990s-2000s):

o Key Events: Global expansion of the automotive industry, integration of electronics, and the
rise of computer-aided design (CAD).

e Significance: Increased international collaborations, advancements in safety features (airbags,
ABS), and the integration of electronic systems for improved performance and efficiency.

Hybrid and Electric Vehicles (2000s-Present):

o Key Events: Introduction of hybrid vehicles (Toyota Prius) and the development of electric cars
(Tesla).

« Significance: Growing emphasis on sustainability and environmental concerns led to the rise of
hybrid and electric vehicles, with advancements in battery technology and autonomous driving
features.

Autonomous and Connected Vehicles (2010s-Present):

o Key Events: Development of autonomous vehicle technology and increased connectivity
through the Internet of Things (IoT).

e Significance: Ongoing research and development in self-driving vehicles, connected car
technologies, and the integration of artificial intelligence in automotive systems.

Shift Towards Sustainable Mobility (Present-Future):

e Key Trends: Focus on sustainable mobility solutions, development of hydrogen fuel cell
vehicles, and advancements in autonomous technologies.

e Significance: Increasing emphasis on reducing emissions, exploring alternative fuels, and
creating smart and interconnected transportation systems.

The growth of automobile engineering reflects a continuous pursuit of innovation, safety, and
sustainability. From the invention of the first motor vehicle to the current era of electric and autonomous
vehicles, the automotive industry has undergone significant transformations, shaping the way people
travel and influencing global economies.
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2. What are all the major component in Automobile system?
Automobiles are complex systems composed of numerous components that work together to ensure
proper functioning, safety, and performance. Here are some of the major components in an automobile
system:

Engine:
e Function: Converts fuel into mechanical energy to power the vehicle.
o Types: Internal combustion engines (gasoline or diesel), electric motors in electric vehicles.
Transmission System:
e Function: Transfers power from the engine to the wheels, controlling the vehicle's speed.
o Components: Transmission, gearbox, clutch (in manual transmissions), and torque converter
(in automatic transmissions).
Fuel System:
e Function: Stores and delivers fuel to the engine.
o Components: Fuel tank, fuel pump, fuel injectors (in fuel-injected engines), carburetor (in older
vehicles).
Exhaust System:
e Function: Guides and expels exhaust gases produced during combustion.
o Components: Exhaust manifold, catalytic converter, muffler, and tailpipe.
Suspension System:
e Function: Provides a smooth ride, stability, and control by absorbing shocks and vibrations.
e Components: Springs, shock absorbers (or struts), control arms, and anti-roll bars.
Braking System:
e Function: Slows down or stops the vehicle.
o Components: Brake pedal, brake master cylinder, brake calipers, brake discs (or drums), brake
pads (or shoes), and brake lines.
Steering System:
« Function: Enables the driver to control the direction of the vehicle.
o Components: Steering wheel, steering column, power steering pump, steering gearbox (or
rack), and tie rods.
Electrical System:
e Function: Provides electrical power for various components and systems.
o Components: Battery, alternator, starter motor, wiring, lights, and electronic control units
(ECUs).
Cooling System:
e Function: Regulates the temperature of the engine by dissipating heat.
o Components: Radiator, water pump, thermostat, cooling fan, and hoses.
Air Intake System:
e Function: Supplies air to the engine for combustion.
e Components: Air filter, mass airflow sensor, and throttle body.
Ignition System:
e Function: Generates sparks to ignite the air-fuel mixture in the engine.
e Components: Spark plugs, ignition coil, distributor (in older vehicles), and ignition control
module.
Emission Control System:
e Function: Reduces harmful emissions released into the atmosphere.
o Components: Catalytic converter, oxygen sensors, and EGR (Exhaust Gas Recirculation) valve.
Drive Train:
e Function: Transfers power from the transmission to the wheels.
o« Components: Axles, driveshaft, differential, and wheel hubs.
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14. Tires and Wheels:

e Function: Support and provide traction for the vehicle.
o Components: Tires, wheels, and tire pressure monitoring system (TPMS).
15. Safety Systems:
e Function: Enhance driver and passenger safety.
o Components: Airbags, seat belts, antilock braking system (ABS), electronic stability control
(ESC), and traction control system (TCS).

These components work in harmony to ensure the efficient operation, safety, and overall performance
of an automobile. Regular maintenance and timely repairs are essential to keep each system functioning
optimally

3. Explain the Production process and explain any one metal production process.
Basic Oxygen Furnace (BOF) Process for Steel Production:

1. Raw Materials:
e Input: Iron ore, coke (carbonized coal), and limestone.
e Purpose: Iron ore provides iron, coke acts as a fuel and reducing agent, and limestone helps in
the removal of impurities.
2. lron Ore Processing:
e Steps: Mining, crushing, and screening of iron ore.
e Purpose: Extracting iron ore from mines, processing it into a suitable size, and preparing it for
use in the blast furnace.
3. Blast Furnace:
e Process: Iron ore, coke, and limestone are charged into the blast furnace.
e Purpose: The blast furnace is heated to a high temperature. Coke reacts with the iron ore,
producing molten iron and carbon dioxide. Limestone helps remove impurities as slag.
4. Liquid Iron Refining:
e Process: Molten iron is transferred to the Basic Oxygen Furnace (BOF).
e Purpose: The molten iron is further refined in the BOF to reduce carbon content and achieve
the desired composition.
5. Basic Oxygen Furnace (BOF):
e Process: Oxygen is blown into the molten iron to oxidize impurities.
e Purpose: Removal of carbon, silicon, and other impurities from the molten iron, leading to the
production of steel.
6. Secondary Refining:
e Process: Additional processes such as ladle furnace treatment or vacuum degassing may be used
for further refining.
e Purpose: Fine-tuning the composition and properties of the steel to meet specific requirements.
7. Casting:
e Process: The refined steel is cast into various shapes (ingots, billets, slabs).
e Purpose: Shaping the steel into forms suitable for subsequent processing or direct use in various
applications.
8. Hot Rolling:
e Process: The cast steel is subjected to hot rolling through rolling mills.
e Purpose: Reducing the thickness and shaping the steel into specific profiles, such as sheets,
plates, or structural shapes.
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Cold Rolling (Optional):

e Process: Further reduction in thickness and improvement in surface finish at lower
temperatures.
e Purpose: Producing sheets with precise thickness, smooth surface finish, and enhanced
mechanical properties.
Heat Treatment (Optional):
e Process: Controlled heating and cooling to modify the steel's properties.
e Purpose: Enhancing the mechanical and metallurgical properties, such as hardness and
toughness, based on the intended application.
Finishing Operations:
e Processes: Cutting, machining, coating, and quality control.
e Purpose: Preparing the final product according to specific customer requirements and ensuring
quality standards are met.
Packaging and Distribution:
e Process: Packaging the finished steel products for shipment.
e Purpose: Ensuring the safe transport and delivery of the steel products to customers.

This Basic Oxygen Furnace (BOF) process is one of the methods used for steel production, and
variations exist, such as the Electric Arc Furnace (EAF) process. The choice of production process
depends on factors like raw material availability, energy costs, and the desired properties of the final
steel product.

4. Explain in detail the contributions of Mechanical Engineering to the welfare of Society.
Mechanical engineering plays a crucial role in contributing to the welfare of society through various
applications and innovations that enhance the quality of life, promote economic development, and
address societal challenges. Here are detailed contributions of mechanical engineering to the welfare of
society:

Transportation:

e Automobiles: Mechanical engineers contribute to the design, development, and improvement
of vehicles, making transportation more efficient, safer, and environmentally friendly.

e Aerospace: Mechanical engineering advancements in aircraft design and propulsion systems
improve air travel, making it faster, safer, and more accessible.

Energy Systems:

e Renewable Energy: Mechanical engineers are involved in the design and optimization of
renewable energy systems such as wind turbines, solar panels, and hydropower systems,
contributing to sustainable energy production.

e Energy Efficiency: Mechanical engineers work on developing energy-efficient technologies
and systems, reducing energy consumption in various sectors.

Manufacturing and Industry:

e Automation: Mechanical engineers contribute to the development and implementation of
automation technologies, enhancing manufacturing efficiency, reducing costs, and improving
product quality.

e Robotics: Mechanical engineering plays a vital role in the design and control of robotic systems
used in manufacturing, healthcare, and various industries, improving productivity and safety.

Healthcare:

o Biomechanics: Mechanical engineers contribute to the development of prosthetics, orthopedic
implants, and medical devices, improving the quality of life for individuals with disabilities.

e Medical Imaging: Mechanical engineers design and improve medical imaging technologies,
such as MRI and CT scanners, enabling accurate diagnosis and treatment.
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Infrastructure Development:

o Structural Engineering: Mechanical engineers contribute to the design and construction of
infrastructure, including buildings, bridges, and dams, ensuring safety, durability, and resilience
against natural disasters.

o Water and Sanitation: Mechanical engineers work on water supply and sanitation projects,
developing efficient systems for water treatment, distribution, and waste management.

Environmental Protection:

e Emission Control: Mechanical engineers design systems and technologies for reducing
emissions from vehicles and industrial processes, contributing to air quality improvement.

o Waste Management: Mechanical engineers develop technologies for waste recycling,
treatment, and disposal, promoting sustainable waste management practices.

Communication:

e Telecommunications: Mechanical engineers contribute to the design and optimization of
communication devices and systems, supporting global connectivity and information exchange.

e Internet of Things (loT): Mechanical engineers play a role in developing 10T devices and
sensors, enabling smart systems and improving efficiency in various sectors.

Consumer Products:

e Appliances: Mechanical engineers contribute to the design and improvement of household
appliances, making them more energy-efficient, user-friendly, and environmentally friendly.

e Consumer Electronics: Mechanical engineers work on the design and development of
consumer electronics, contributing to advancements in smartphones, laptops, and other devices.

Education and Research:

e Innovation: Mechanical engineers drive innovation through research and development,
contributing to technological advancements that benefit society.

o Education: Mechanical engineering education produces skilled professionals who contribute to
various sectors, ensuring a continuous flow of talent to address societal challenges.

Humanitarian Engineering:

o Assistive Devices: Mechanical engineers contribute to the development of assistive technologies
for individuals with disabilities, improving accessibility and inclusivity.

« Humanitarian Projects: Mechanical engineering expertise is applied to address global
challenges, such as providing clean water, renewable energy solutions, and healthcare in
underserved communities.

The contributions of mechanical engineering to society are extensive and multifaceted, impacting
numerous aspects of daily life and addressing global challenges to enhance the overall welfare of
individuals and communities.

5. Explain in details the significance of Production Engineering.
Production engineering, also known as manufacturing engineering, is a field of engineering that focuses
on the efficient and effective production of goods and services. It plays a critical role in the entire
manufacturing process, from product design to the delivery of the final product. The significance of
production engineering lies in its contributions to the optimization, innovation, and sustainability of
manufacturing processes. Here are detailed explanations of the significance of production engineering:

1.  Optimization of Production Processes:
o Efficiency: Production engineering aims to optimize manufacturing processes to ensure the
efficient use of resources, including raw materials, labor, and energy.
e Cost Reduction: By improving production efficiency and minimizing waste, production
engineering helps reduce production costs, making products more competitive in the market.
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Quality Control and Assurance:

e Product Quality: Production engineers implement quality control measures to ensure that
manufactured products meet or exceed specified standards, enhancing customer satisfaction.

e Process Improvement: Through continuous monitoring and improvement of production
processes, production engineering contributes to the prevention of defects and the achievement
of high-quality products.

Technology Integration:

o Automation: Production engineering involves the integration of advanced technologies and
automation, leading to increased production speed, precision, and consistency.

o Digitalization: Implementation of Industry 4.0 concepts, such as the Internet of Things (1oT)
and data analytics, enhances real-time monitoring and decision-making for improved
productivity.

Product Innovation and Development:

o Collaboration with Design: Production engineers collaborate with product designers to ensure
that manufacturing processes align with design specifications and can be efficiently executed.

« Rapid Prototyping: Production engineering facilitates the implementation of rapid prototyping
and agile manufacturing methods, allowing for faster product development cycles.

Supply Chain Management:

o Efficient Logistics: Production engineering contributes to the optimization of supply chain
processes, ensuring timely and cost-effective transportation and distribution of goods.

« Inventory Management: By streamlining production schedules and implementing just-in-time
(JIT) manufacturing, production engineers help reduce inventory costs.

Environmental Sustainability:

o Resource Efficiency: Production engineering aims to minimize waste and optimize resource
utilization, contributing to sustainable manufacturing practices.

e Green Manufacturing: Implementation of eco-friendly technologies and practices helps reduce
the environmental impact of manufacturing processes.

Employee Safety and Well-being:

e Ergonomics: Production engineers design workspaces and processes with a focus on
ergonomics, ensuring the safety and well-being of workers.

e Automation for Hazardous Tasks: Automation and robotics are utilized to handle dangerous
and repetitive tasks, minimizing the risk of workplace injuries.

Global Competitiveness:

o Cost Competitiveness: By optimizing production processes and reducing costs, production
engineering enhances the competitiveness of products in the global market.

o Adaptability: Production engineering strategies allow manufacturers to adapt quickly to
changing market demands and technological advancements, maintaining a competitive edge.

Continuous Improvement:

e Lean Manufacturing: Production engineering incorporates principles of lean manufacturing to
eliminate waste, improve efficiency, and enhance overall production processes.

e Kaizen: The philosophy of continuous improvement is embraced, fostering a culture of ongoing
innovation and efficiency enhancement.

Customer Satisfaction:

e Timely Delivery: Efficient production planning and execution ensure timely delivery of
products, contributing to customer satisfaction.

e Customization: Production engineering enables the implementation of flexible manufacturing
processes to meet diverse customer demands.

In summary, production engineering is highly significant as it addresses various aspects of
manufacturing, from process optimization and quality control to innovation and sustainability. It plays
a crucial role in shaping the competitiveness, efficiency, and overall success of manufacturing
industries, ultimately contributing to economic growth and societal well-being.
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6. State the significance of Automobile Engineering.
1. Transportation and Mobility:

a. Accessibility: Automobiles provide a widely accessible and flexible mode of
transportation, facilitating mobility for individuals and goods.

b. Connectivity: Automobiles connect people, communities, and businesses, contributing
to economic activities and social interactions.

2. Economic Impact:

a. Job Creation: The automotive industry is a significant source of employment, creating
jobs in manufacturing, research and development, sales, and services.

b. Economic Growth: Automobile manufacturing and related industries contribute
substantially to the gross domestic product (GDP) of many countries, driving economic
growth.

3. Innovation and Technological Advancements:

a. Research and Development: Automobile engineering is at the forefront of
technological innovation, driving advancements in materials, safety features, fuel
efficiency, and alternative propulsion systems.

b. Electrification: The shift towards electric vehicles and hybrid technologies represents a
significant technological leap influenced by automobile engineering expertise.

4. Environmental Impact and Sustainability:

a. Emission Reduction: Automobile engineers work on developing cleaner and more fuel-
efficient engines, reducing emissions and addressing environmental concerns.

b. Alternative Fuels: Research into alternative fuels, such as hydrogen and biofuels,
contributes to sustainable and environmentally friendly transportation solutions.

5. Safety and Security:

a. Safety Features: Automobile engineering focuses on designing and implementing
safety features, including airbags, anti-lock braking systems (ABS), electronic stability
control (ESC), and collision avoidance technologies.

b. Crash Testing: Rigorous crash testing and analysis contribute to the development of
safer vehicle designs, protecting occupants and pedestrians.

6. Urban Planning and Infrastructure:

a. Traffic Management: Automobile engineering considerations influence urban planning
and traffic management strategies to address congestion and improve overall
transportation systems.

b. Smart Mobility: Integration of smart technologies and connected vehicles contributes
to the development of intelligent transportation systems.

7. Consumer Convenience and Lifestyle:

a. Personal Mobility: Automobiles provide a high level of personal mobility, enabling
individuals to travel conveniently and efficiently.

b. Lifestyle Enhancement: Cars are often associated with lifestyle choices and
preferences, offering comfort, convenience, and personal expression.

8. Global Trade and Supply Chain:

a. Global Manufacturing: The automotive industry is a global enterprise, with
components and vehicles produced and traded internationally, contributing to global
economic interdependence.

b. Supply Chain Management: Automobile engineering plays a key role in optimizing
supply chain processes, ensuring the timely and efficient delivery of components and
finished vehicles.

9. Education and Skill Development:

a. Engineering Education: Automobile engineering education contributes to the
development of skilled professionals with expertise in mechanical and automotive
technologies.
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b. Innovation Hubs: Research and development centers in automobile engineering foster

innovation and knowledge creation, driving advancements in the field.
10. Cultural and Social Impact:
a. Cultural Icon: Automobiles are often cultural symbols and status indicators, influencing
societal trends and preferences.
b. Social Mobility: Cars have played a role in enhancing social mobility and contributing
to the growth of suburban lifestyles.

7. Specify the significance of Energy Engineering.
1. Global Energy Demand:

a. Rising Demand: Energy engineering addresses the increasing global demand for energy
driven by population growth, industrialization, and urbanization.

b. Resource Optimization: Energy engineers work to optimize the use of existing energy
resources and develop new technologies to meet growing energy needs sustainably.

2. Renewable Energy Transition:

a. Reducing Dependence on Fossil Fuels: Energy engineering plays a crucial role in
transitioning from fossil fuel-based energy sources to renewable energy alternatives,
such as solar, wind, hydropower, and geothermal.

b. Sustainability: Emphasizing sustainable and environmentally friendly energy solutions
helps mitigate the impact of climate change and reduce greenhouse gas emissions.

3. Energy Efficiency:

a. Industrial and Residential Applications: Energy engineers work on developing
technologies and practices to improve energy efficiency in industries, buildings, and
transportation, leading to reduced energy consumption.

b. Energy Audits: Conducting energy audits and implementing energy-efficient measures
contribute to resource conservation and cost savings.

4. Smart Grids and Infrastructure:

a. Grid Modernization: Energy engineering is instrumental in the development of smart
grids, enabling efficient energy distribution, real-time monitoring, and demand response.

b. Energy Storage: Advancements in energy storage technologies contribute to grid
stability, integration of renewable energy sources, and addressing intermittency
challenges.

5. Electrification and Transportation:

a. Electric Vehicles (EVs): Energy engineers contribute to the development of electric
vehicle technologies, supporting the transition to cleaner and more sustainable
transportation.

b. Charging Infrastructure: Planning and implementing EV charging infrastructure is a
critical aspect of energy engineering in the transportation sector.

6. Research and Development:

a. Innovation: Energy engineering fosters research and development initiatives to explore
new technologies, materials, and processes for more efficient energy generation and
utilization.

b. Emerging Technologies: Investigating emerging technologies, such as advanced
nuclear reactors, fusion energy, and advanced materials, contributes to the future of
energy solutions.

7. Economic Impact:

a. Job Creation: The energy sector, including renewable energy, creates job opportunities
in manufacturing, installation, maintenance, and research and development.

b. Economic Growth: Investments in energy infrastructure and technologies contribute to
economic growth and innovation.
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8. Environmental Impact and Climate Change Mitigation:

a. Carbon Mitigation: Energy engineering strategies contribute to mitigating the impact
of carbon emissions and other pollutants, addressing climate change concerns.

b. Circular Economy: Promoting circular economy principles in energy systems helps
minimize waste and optimize resource use.

9. Infrastructure Resilience:

a. Resilient Energy Systems: Energy engineering contributes to the development of
resilient energy infrastructure capable of withstanding natural disasters, cyber-attacks,
and other disruptions.

b. Distributed Energy Resources: Integrating distributed energy resources enhances
system resilience and reliability.

10. Global Access to Energy:

a. Energy Access: Energy engineering aims to address global energy poverty by
developing affordable and sustainable energy solutions for underserved communities.

b. Microgrids: Implementing microgrids in remote areas contributes to reliable and
decentralized energy access.

11. Policy and Regulation:

a. Standards and Compliance: Energy engineering professionals work with policymakers
to establish standards and regulations that promote energy efficiency, safety, and
environmental sustainability.

b. Market Transformation: Policy initiatives and incentives drive market transformation
towards cleaner and more sustainable energy practices.

8. Describe in details the functions of Fluid Mechanics.
Fluid mechanics is the study of fluid behavior (liquids, gases, blood, and plasmas) at rest and in
motion. Fluid mechanics has a wide range of applications in mechanical and chemical
engineering, in biological systems, and in astrophysics.
The basic fluid mechanics principles are the continuity equation (i.e. conservation of mass), the
momentum principle (or conservation of momentum) and the energy equation. A related
principle is the Bernoulli equation which derives from the motion equation

9. Describe the various forms and sources of energy
The sun is the main source of energy on Earth. Other energy sources include coal, geothermal
energy, wind energy, biomass, petrol, nuclear energy, and many more. Energy is classified into
various types based on sustainability as renewable sources of energy and non-renewable sources
of energy.

10. Describe in details the significance and functions of strength of materials
The significance and functions of strength of materials can be outlined as follows:

1. Material Selection:

e Engineers need to choose materials with suitable mechanical properties for specific applications.
Strength of Materials helps in evaluating and comparing the strength, stiffness, and other
relevant properties of different materials.

2. Design and Structural Analysis:

e The discipline plays a crucial role in the design of various engineering structures, such as
bridges, buildings, aircraft, and mechanical components. Engineers use strength of materials
principles to ensure that structures can safely carry and distribute loads.
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3. Safety Assurance:

o Understanding the behavior of materials under different conditions is essential for ensuring the
safety and reliability of structures. Engineers use strength of materials concepts to calculate
factors of safety, which help in preventing structural failures.

4. Load Distribution and Deformation Analysis:

o Strength of Materials provides tools to analyze how loads are distributed within a structure and
how materials deform under different loads. This information is vital for predicting and
controlling deformations and ensuring structural stability.

5. Material Testing and Quality Control:

o Strength of Materials principles guide the testing of materials to determine their mechanical
properties, such as tensile strength, compressive strength, and modulus of elasticity. This
information is critical for quality control in manufacturing processes.

6. Innovation and Optimization:

e Engineers use strength of materials principles to innovate and optimize designs. By
understanding material behavior, they can develop new materials and design structures that are
more efficient, cost-effective, and environmentally friendly.

7. Failure Analysis:

e When structures fail, whether due to overloading, fatigue, or other factors, strength of materials
concepts are employed to analyze the causes of failure. This information helps in improving
designs and preventing similar failures in the future.

8. Machine Design:

o Engineers use strength of materials principles to design machine components, ensuring that they

can withstand the forces and stresses associated with their intended function.
9. Educational Foundation:

o Strength of Materials is a fundamental subject in engineering education. It provides students
with a solid foundation in understanding the mechanical behavior of materials, which is essential
for advanced studies in various engineering disciplines.

10. Interdisciplinary Applications:

o Strength of Materials principles are applied across various engineering disciplines, including
civil engineering, mechanical engineering, aerospace engineering, and materials science,
highlighting its interdisciplinary nature.
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UNIT-11 SURVEYING AND CIVIL ENGINEERING MATERIALS

PART — A
1. Define Surveying.
» It is defined as the process of measuring horizontal distances, vertical distances and included
Angles to determine the location of points on, above or below the earth surfaces.
* The term surveying is the representation of surface features in a horizontal plane.
* The process of determining the relative heights in the vertical plane is referred as levelling.

2. What is meant by Objectives of Surveying?

* The data obtained by surveying are used to prepare the plan or map showing the ground
Features.

* When the area surveyed is small and the scale to which its result plotted is large, then it is
known as Plan

* When the area surveyed is large and the scale to which its result plotted is small, then it is
called as a Map

* Setting out of any engineering work like buildings, roads, railway tracks, bridges and dams
involves surveying

3. Define Plane Surveying

* The surveying where the effect of curvature of earth is neglected and earth’s surface is treated
as plane, is called surveying.

* The degree of accuracy in this type of surveying is comparatively low.

* Generally when the surveying is conducted over the area less than260 Sq.Km., they are treated
as plane surveying.

« Plane surveying is conducted for the purpose of engineering projects.

4. Define Geodetic Surveying

* The effect of curvature is taken into account.

* [t is also known as “Trigonometrical Surveying”.

« It is a special branch of surveying in which measurements are taken with high precision
instruments.

* Calculations are also made with help of spherical trigonometry.

* [t is general adopted by the Great Trigonometrical Survey Department of India”.

5. Mention the Classification of surveying:
« Chain Surveying

» Compass Surveying

* Theodolite surveying

* Plane Surveying

* Techeometric Surveying

6. What are the primary types of surveying?
i. Plane surveying ii. Geodetic surveying

7. State any two types of cement and concrete.
Types of cement
i. Ordinary Portland cement ii. Rapid hardening cement

8. State any two types of concrete.
i. Plain cement concrete ii. Reinforced cement concrete
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9. Mention the Advantages and disadvantages of chain surveying?
Advantages:

* It is simple

* It does not require any costly equipment

* It is adopted for preparing plans for small area

Disadvantages

* It cannot be used for large areas

* It cannot be used in thick bushy areas with up sand downs.
» Chain surveying is not always accurate.

10. Define Magnetic Bearing:

1. It is the angle between the magnetic meridian and the line.

2. The angle is always measured in the clockwise direction

3. It is the direction shown by a freely suspended magnetic needle
4. The magnetic meridians also called bearing.

11. Define Whole Circle Bearing:
* The bearing of lines measured from the North is called Whole Circle Bearing.
* The angle is reckoned in the clockwise direction from 0° coinciding with the north.

12. Define Fore Bearing and Back bearing:

* Every line has two bearing namely fore bearing and back back bearing

* Fore bearing is the bearing taken in the direction of surveying and Back bearing is the bearing
Taken in the reverse direction.

13. Distinguish between the fore bearing and the back bearing should be 180°.

* [t means that one or both stations of the line are subjected to local attraction.

* Thus, local attraction is the influence caused on the measured bearings of lines due to the
presence of materials like railway track, current carrying wires or cables, etc.,

14. Define Leveling:

* [t is a surveying method used to determine the level of points/objects with reference to the
Selected datum.

* It is also used to set out engineering works.

15. Define Back Sight.
It is the reading taken on the staff held at a point, the elevation of which is known already. It is
Useful to know the new height of the instrument

16. Define Foresight. .

It is the reading taken on the staff held at a point of unknown elevation. From, F.S., the height
of the line of instrument above the point can be obtained. It is useful to find the elevation of the
point.

17.Write the arithmetic equation used in rise and fall method of leveling.
SB.S-SF.S=SRise - S Fall = Last R.L — First R.L.

18. What are the constituent materials of bricks?
1.Alumina 2. Silica 3. Lime 4. Oxide of Lime 5. Magnesia
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19. What are the uses of stones in building construction?

1) Stones are used to cover floor of buildings of various types such as residential, commercial,
industrial etc.

1) Stones are also used as ballast for railway track

ii) Stones are used as flux in blast furnace.

20. Mention some important building stones in India?
i) Granite i) Sand stone i) Lime stone iv) Laterite v) Gnisses vi)Marble

21. What are the four distinct operations of brick manufacturing?
i) Preparation of brick earth i) Moulding of bricks i) Drying of bricks iv) Burning of bricks

22. How are bricks classified?

Bricks are classified on the basis of method of manufacturing as
i) Un burnt or sundried bricks

i) Burnt bricks

a) First class bricks

b) Second class bricks

¢) Third class bricks

d) Fourth class bricks

23. List — out the uses of bricks.

i) Bricks are mainly used for the construction of walls in residential and industrial structures
ii) Bricks when moulded in the shape of gutter can be used as drains.

iii) Sand — lime bricks are used for ornamental works.

24. State the characteristics of good bricks.

i) Bricks should have uniform copper colour.

ii) Bricks should not absorb water more than20% by weight when immersed in water for 24
hours.

iii) Bricks should have even surface with sharp and square edges.

25. What is frog in bricks?

A ‘Frog’ is a mark of about 10 mm to 20 mm which is placed on the raw brick during moulding.
This serves two purposes as i) Indicates the trade name of the manufacturer. i) It a fords a key
for mortar when the next brick is placed over it.

26. What are the raw materials used for the manufacturing of cement?
Lime (CaO) - 62%

Silica (SiO2) - 22%

Calcium Sulphate 4%

IronOxide- 3%

Magnesia - 2%

Sulphar - 1%

Alkalies - 1%

27.List the uses of cement.

i) Cement is used for preparation of foundations, foot paths etc.

i) Cement is used for manufacture of precast pipes, piles, fencing posts etc.
iii) Cement mortar is used for masonry work, plastering, pointing etc.
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28. State the various types of cement.

1) Quick setting cement i) Low heat cement i) High alumina cement iv) Acid resistant cement

29. State the various properties of good cement.

i) The colour of cement should be uniform

i) Cement should be free from lumps

iii) If a small quantity of cement is thrown in to a bucket of water, it should sink

30. State the various types of steel.

i) Mild steel or Low carbon steel- carbon content from 0.10 to 0.25percent

i) Medium hard steel or medium carbon steel — Carbon content 0.25 to 0.6 percent
iii) Hard steel or High carbon steel- Carbon content from 0.60 to 1.5 percent

31. List down the commercial forms of steel sections used in the construction.
i) Round bars ii) Square bars iii) Tor steel iv) Plates v) Flat bars vi) Angle
sections vii) Channel sections viii) I-sections

32. List the four major operations involved in brick manufacturing.
(i) Preparation of brick earth. (ii) Moulding of bricks (iii) Drying of bricks (iv) Burning of bricks

33. How to prepare the brick earth for manufacturing?

(1) Loose soil which contains impurities, is removed for about 20 cm depth. (ii) Earth is then dug
out from the ground, spread and weathering is done for a week time. (iii) The clay is then mixed
with suitable ingredients by tilting the clay and ingredients up and down in a kiln. (iv) Water is
added to clay to make the whole mass of clay homogeneous and plastic.

34. What are various classification of hand moulding? Write short notes on each.
Hand moulding is classified into, (a) Table moulding (b) Ground moulding

(a) Table moulding

* Done by the experienced supervisor

* Bricks are moulded on the table and sent to next stage.

(b) Ground Moulding

« Small portion of ground is cleaned and levelled.

* Fine sand is sprinkled over it.

* Mould is dipped in water and kept on the ground and the clay is pressed by hand.

35. Write short notes on machine moulding.

* Machine moulding is used in mass production of bricks (huge quantity)

 These machines contain a rectangular opening of size equal to length and breadth of the brick.
* The tempered clay is placed in the machine.

» The tempered clay comes out as through the opening under pressure, hence it is cut to the
required shape.

36. What are the various constituents of a brick?

Alumina is the chief constituent of a brick. A good brick should have a content of 20-30% of
alumina. Silica is another constituent that exist in a brick. A brick should contain 50-60% of
silica. Up to 5% of lime is preferable for a good brick. Hence Alumina, Silica and lime are the
major contents of a good brick.

37. What are the qualities of a good brick?

(1) A good brick should have perfect edges, well burnt in kilns, copper coloured and free from
cracks. (ii) Bricks should not break when dropped from a height of 1m. (iii) Bricks should have
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low thermal conductivity and should be sound proof. (iv) The minimum crushing strength of

bricks must be 3.5 N/mmz2. (v) Bricks must be homogeneous and free from voids.

38. How the rocks are classified?

Rocks are classified into igneous rocks, sedimentary rocks and metamorphic rocks. Igneous
rocks are formed by the cooling of molten material from beneath the earth’s surface.
Sedimentary rocks are formed by the deposition of weathering products on existing rocks.
Metamorphic rocks are formed by the change in character of the pre-existing rocks.

39. List the qualities of a good stone.

(1) Stones must be decent in appearance and be of uniform colour. (ii) Stones must be durable.
(iii) A good building stone should have a wear less than 3%. (iv) A good building stone should
have a specific gravity greater than 2.2. (v) A good building stone must be acid resistant and free
from soluble matter.

40. What is meant by quarrying of stones?

Quarrying is the process of extracting stone blocks from existing rocks. It is done at some depth
below the top surface of rock where the effects of weathering are not found. Quarrying is done
by digging, heating and wedging for soft rocks like marble, lime stone etc. For hard and dense
rocks, blasting is done using explosives.

41. Write short notes on dressing of stones.
Stones obtained by quarrying will have irregular shapes and sizes. Dressing is the process of
cutting the stones to a regular shape and size and the required surface.

42. Write short notes on any three major testing on stones. Acid test :

A stone specimen is kept for a week time in the solution of sulphuric acid and hydrochloric acid.
The corners of stones with high alkaline content changes to round shape and the particles will
get deposited at the bottom.

Hardness test : A penknife is used for this test. It is used for producing a scratch on the hard
stone. If the stone appears then the quality of the stone is low.

Abrasion test : Deval’s test machine is used to carryout this test. It is used to test the percentage
of wear of stones.

43. Write briefly how the cement is produced?

A mixture of calcareous and argillaceous materials is burnt at very high temperature to produce
the cement. The calcined powder is also known as clinker. A small percentage of gypsum is also
added with the clinker.

44. What are the qualities of a good cement?

(1) A good cement should be uniform in colour and free from lumps. (ii) If a small quantity of
cement is thrown into a vessel of water, the cement powder should sink. (iii) The total sulphur
content of the cement should not be greater than 2.75 percent.

45. Write briefly any three types of cement. Rapid hardening cement:

This type of cement is an ordinary Portland cement with an additional property of developing its
strength rapidly. It is used where high strength is required instantly in initial stages.

Quick setting cement : This type of cement takes lesser time for setting. Since the gypsum
content is lesser in this cement, it settles very quickly. It is mainly used in underwater
construction.

White cement : The cement is named as white cement, as it appears white in colour. It is used
for architectural and flooring purposes.
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46. Write short notes on mortar.

Mortar is a paste prepared by adding required quantity of water to a mixture of cement (or lime)
and fine aggregate (sand). The durability, quality and strength of mortar depends on the quantity
and quality of the ingredients.

47. What are the various properties of a good mortar?

(1) A mortar should be easily workable (ii) It should set quickly for speedy construction (iii) The
joints formed by mortar should not develop cracks. (iv) It should resist the penetration of rain
water.

48. How sand is classified?

(i) Natural sand : Natural sand is carried by the river water and quarried from river bed, when
there the river becomes dry. (ii) Artificial sand : Artificial sand is obtained by crushing and
breaking stones into different sizes of stone aggregates.

49. What are the qualities of a good sand?

(i) A good sand should be clean, free from foreign matters, durable and dry during construction.
(i) It should be free from mica, chemical salts, organic and inorganic impurities. (iii) The
fineness modulus of sand shall be from 1.6 to 3.5.

50. What is cement concrete?
It is a mixture of cement, sand, crushed rock and water in a proper proportion. It becomes hard
like a stone, when it is allowed to cure.

51. What are the properties of a concrete?

(1) Cement concrete should have a high compressive strength. (ii) It is free from corrosion. (iii)
It should be capable of resisting abrasion. (iv) A good concrete should shrink initially due to the
loss of water.

52. What is RCC? What is the advantage of RCC over a cement concrete?

Thermal conductivity. It is prepared by replacing the usual mineral aggregate by 5 The expansion
of RCC is Reinforced Cement Concrete. Plain concrete is very weak in tension and cannot be
used directly in the construction of lintels, roofs, slabs etc,, because the bottom fibres are subject
to tensile stresses. A combination of concrete and steel is known as reinforced cement concrete
and is widely used in construction.

53. List the advantages of reinforced cement concrete.
() RCC istough and durable. (ii) RCC construction is easy and fast. (iii) The ingredient materials
used for preparing RCC are easily available. (iv) Maintenance of RCC roofs, slabs are easy.

54. Write short notes on light weight concrete.

Light weight concrete has a density ranging from 300 — 1850 kg/m3. It has a low cellular porous
and light weight aggregate. Natural light weight aggregates are pumice, diatomite, scoria,
volcanic cinders, sawdust and rice husk.

55. Write short notes on steel sections used in construction.

Since the steel has ductile and has elastic properties, mild steel having a carbon content of 0.1 —
0.25 percent is used for structural work. The various shapes of steel sections used are shown in
figure. SHS : Square Hollow Section; RHS : Rectangular Hollow Section.
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56. Write short notes on “Timber — in construction”.

Timber is obtained from trees. It is the form of wood used in construction. For construction
purpose, wood derived from deciduous trees is used. Deciduous trees are broad leaf trees which
yields hard wood. Example : teak, sal etc.

57. Differentiate between thermoplastics and thermosetting plastics.
Thermoplastics become soft when heated and hard when it is cooled. The thermosetting plastics
becomes rigid when moulded at suitable pressure and temperature.

58. Write short notes on any three properties of materials.

Ductility : It is the property of material by which it can be drawn as a thin wire.

Brittleness : A brittle material fails suddenly under pressure without appreciable deformation,
preceding to failure.

Fatigue : When a material is subjected to fluctuating stress continuously, it will fail at a stress
which is much lower than the stress required to cause the damage. This property is known as
fatigue.

59. Write short notes on tor steel rods.

Torsteel rods are twisted or torsioned deformed rods. Ordinary steel rods are round plain bars
made of mild steel. Both plain bars and tor steel rods are used in RCC roof slabs, beams,
columns.

60. What are the advantages using timber in construction?

(1) Timber is light, strong and durable. (ii) It takes shocks and impacts without rupturing. (iii) It
offers a good electrical resistance. (iv) It has good sound absorption and thermal insulation
characteristics.

61. Write short notes on plywood.

(1) Plywood is obtained by gluing three more veneers. Veneers are thin sheets of wood. (ii) The
veneers are obtained as slices from different woods. (iii) The are placed in different layers in any
odd number, the grains successive veneers being at right angles. (iv) The layers thus arranged
are pressed to form plywood.

62. Name any two leveling instruments used for surveying.
There are five types of levelling instruments used in surveying such as dumpy level, tilting level,
cushing's level and cooke's reversible level.

63. What is seasoning of timber?

Seasoning of Timber is the process of removing moisture from freshly cut timber in order to
annihilate defects like warping in timber. Timber seasoning also makes timber viable for the
building construction and other engineering applications. Air drying is the most commonly used
method of timber seasoning.

64. List out the various types of surveying.
Surveying can mainly be classified into 2 groups-. Plane Surveying; Geodetic or Trigonometrical
Surveying. Plane Surveying. Plane surveying ...

65. What are the qualities of good brick?

Size. The size of the brick should be uniform and must be of standard size. ...

Shape. The brick must be of rectangular shape. ...

Color. Good brick must possess uniform color which may be either deep red or cherry. ...
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Texture. The surface of the brick must not be too smooth. ...

Compactness. ...
Compressive strength. ...
Hardness. ...

Soundness.

66. State the basic requirements of a good foundation.

The design and the construction of the foundation is done such that it can sustain as well as transmit the
dead and the imposed loads to the soil. This transfer has to be carried out without resulting in any form
of settlement that can cause stability issues for the structure.

67. Write the various types of bridges and draw any two.

Bridges are of two general types: fixed and movable. Fixed bridges are usually classified by their
basic geometry such as arches, trusses, beams, girder, suspension and cable stayed. Steel has
been used in the construction of bridges for many years. Many small bridges today are
constructed using concrete beams.

68. What are beams? How are beams classified depending support?

Beams are horizontal members of a structure that are slender and support loads applied
perpendicular to their longitudinal axis. SIMPLY SUPPORTED BEAM : It is a beam supported
freely at the two ends of walls or column. OVERHANGING BEAMS : In overhanging beam,
its end extends beyond the wall or column support.

69. What are the classification of power plants based on renewable source of energy?

There are several types of power plants that generate electricity using various sources such as
fossil fuels, nuclear energy, hydroelectricity, and renewable sources like solar and wind. Some
common types include coal-fired, gas-fired, nuclear, hydroelectric, geothermal, biomass, and
solar power plants.

70. Mention two unique features of Flemish bond.
e The front and back elevations of each course in Double Flemish bond have the exact
identical appearance.
e Headers and stretchers are arranged alternately along each course. ...
e |t permits a single brick wall to have flat, even faces on both sides.

71. Define modulus of rigidity.

The modulus of rigidity is the elastic coefficient when a shear force is applied resulting in lateral
deformation. It gives us a measure of how rigid a body is. The table given below briefs
everything you need to know about rigidity modulus. Shear modulus is the ratio of shear stress
to shear strain in a body.

72. Differentiate between shallow and deep foundation.

A foundation is a necessary structure in construction that supports and transfers the weight of a
building to the earth. A shallow foundation is near the earth's surface, while deep foundations
are placed at greater depths in the earth.

73. What are the substitutes used for sand due to its scarcity?

We can use crushed coarse stone powder as replacement for natural sand. It is currently being
used and is commercially referred to as Manufactured Sand. Manufactured Sand or M-Sand or
Man Sand obtained from crushing rocks in crusher plants to the size of sand particles. This can
replace 100% sand.
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74. Enlist any four uses of stones as a building material.

The uses of stones are listed as follows: Stones are used in the construction of foundations, walls,
lintels, columns, arches, dams, retaining walls, harbors, light houses, barrages, piers and
abutments of bridges.

75. Name the two principle of surveying.

Two basic principles of surveying are: * Always work from whole to the part, and * To locate a
new station by at least two measurements ( Linear or angular) from fixed reference points. area
is first enclosed by main stations (i.e.. Control stations) and main survey lines.

76. State the advantage and disadvantage of chain surveying.

e Chain survey is simplest and commonest method used in surveying exercises

e The equipment used to conduct chain survey are simple to use,

e The equipment used in chain survey can easily be replaced. For example measuring rods
can be replaced with measuring tape.

e This method does not involve complicated mathematical calculation. I know this is the
relief to those who are afraid of mathematics

e In chain survey few people are needed to conduct the survey. Normally chain survey
team has three people Booker, leader and follower.

Chain surveying is not suitable for large areas. It is relatively difficult to be carried out in
crowded areas or bushy areas. It is not suitable for areas with undulations where chaining is
difficult and prone to errors. The results obtained may not always give accurate results.

77. What are the functions of theodolite survey?
Theodolite is a surveying instrument that measures horizontal and vertical angles, as well
as performs tasks such as leveling, indirect distance ...

78. State the basis requirements of a good building stones.
Requirements of Good Building Stones
e Strength.
e Hardness.
Specific Gravity.
Appearance.
Workability.
Building stones should have sufficient workability, i.e., the easy of being used at the
construction site during cutting, dressing, and during their re-shaping. Fire resistance.

79. Mention two advantage of reinforced concrete.

Benefits of Using Reinforced Concrete in Construction
Ability to resist high-stress environments.

Fire and weather resistance.

Limitless range of shape.

Low maintenance costs.

Requires less labour.

80. Write the arithmetic equation used in rise and fall method of leveling.
There are 3 arithmetical checks in rise and fall method: > BS - > FS = Y Rise - ) Fall = Last
RL — First RL. Since there is complete check on RLs of intermediate stations, hence errors,
if any, in the intermediate sights are eliminated.
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81. Name any two properties of good cement.
The compressive strength of cement usually denotes the strength of cement. However, there
are two more cement strength types known as tensile and flexural. The strength of cement is
the most important property of cement.

82. state the various properties of concrete
The durability properties of concrete made with RA, namely permeation properties,
resistance to carbonation and chloride penetration, chemical attacks, resistance to freeze—
thaw attack and abrasion, as well as the alkali—silica reaction of concrete made with RA,
have also been discussed.

83. what are the various of types of bricks based on quality
The bricks used in construction are classified as:
(i) First class bricks
(ii) Second class bricks
(iii) Third class bricks and
(iv) Fourth class bricks

84. What are contours and how are they used in different applications.
Contour lines show elevation and the shape of the terrain. They're useful because they
illustrate the shape of the land surface on the map. In other words, contour lines show
the topography of the land.

PART - B
1. Explain about different types of levelling and its limitations.
There are different types of leveling methods, each with its specific use and limitations:

. Differential Leveling:

o Description: This is the most common and precise leveling method. It involves measuring the
height difference between two points (backsight and foresight) using a leveling instrument (e.g.,
theodolite or level).

o Applications: Used in precise engineering and construction projects where accurate elevation
differences are critical.

Profile Leveling:

o Description: Involves a series of leveling measurements along a predetermined line (profile) to
establish a continuous profile of the ground surface.

e Applications: Commonly used in road and railway design to determine the slope and curvature
of the terrain.

Fly Leveling (Trigonometric Leveling):

o Description: Utilizes trigonometric principles to determine elevation differences between points
without direct line-of-sight. It's often used in areas with obstacles.

e Applications: Suitable for rough terrains, water bodies, or densely vegetated areas where
traditional leveling is challenging.

Barometric Leveling:

o Description: Involves measuring atmospheric pressure differences between two points to
determine the change in elevation.

e Applications: Limited to areas where accurate pressure readings are possible and is often used
in conjunction with other leveling methods.

Digital Leveling:

o Description: Uses electronic or digital instruments to measure height differences between

points.
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o Applications: Provides efficient and quick measurements suitable for construction and

engineering projects.
Satellite Leveling (GNSS/GPS):
o Description: Utilizes Global Navigation Satellite Systems (GNSS), such as GPS, to determine
elevations based on satellite signals.
o Applications: Useful for large-scale surveys and geodetic applications, but may have limitations
in urban canyons or areas with signal obstructions.

Limitations of Leveling:

Line of Sight:

e Most leveling methods require a clear line of sight between the instrument and the target points.
Obstructions such as buildings, vegetation, or rough terrain can limit the effectiveness of
traditional leveling.

Instrumental Errors:

e Leveling instruments may have inherent errors, including collimation error, instrument

misalignment, or imperfect leveling of the instrument.
Atmospheric Conditions:

o Changes in atmospheric pressure, temperature, and humidity can affect leveling measurements.

This is particularly relevant for barometric leveling.

Earth's Curvature:
e Over long distances, the curvature of the Earth can introduce errors in leveling measurements.
This becomes significant in geodetic surveys.
Instrument Calibration:
o Precise leveling instruments require regular calibration to maintain accuracy. Lack of calibration
can lead to systematic errors in measurements.
Terrain Challenges:
e Roughterrain, water bodies, or densely vegetated areas can make traditional leveling impractical
or inaccurate, necessitating alternative methods like fly leveling.
Time-Consuming:
o Traditional leveling methods can be time-consuming, especially when surveying large areas.
Rapid advancements in technology have led to the development of faster digital leveling
methods to address this limitation.

2. Discuss the various methods of finding area of given stretch of land.
Several methods can be employed to determine the area of a given stretch of land, depending on the
shape and nature of the land. Here are some common methods:

Direct Measurement:
o Description: The area is determined by physically measuring the boundaries of the land using
tape measures or measuring wheels.
e Applications: Suitable for small, simple, and regularly shaped plots.
Traversing:
o Description: A series of connected straight-line measurements are taken along the perimeter of
the land, and the area is calculated using the method of traversing.
o Applications: Suitable for irregularly shaped plots, but accuracy depends on the precision of
measurements.
Triangulation:
o Description: The land is divided into a series of triangles, and the areas of these triangles are
calculated. The total area is then determined by summing up the areas of individual triangles.
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o Applications: Applicable for irregularly shaped plots, particularly in hilly or mountainous

terrain.
4. Grid Method:

o Description: The land is divided into a grid of squares, and the number of squares falling within
the boundary is counted. The area of each square is known, and the total area is calculated.

e Applications: Suitable for areas with irregular shapes, but the accuracy depends on the size of
the grid squares.

5. Coordinate Geometry:

o Description: Coordinates of the boundary points are determined, and the area is calculated using
coordinate geometry formulas.

o Applications: Effective for irregularly shaped plots where precise coordinates can be obtained.

6. Use of Surveying Instruments:

o Description: Total stations or theodolites are used to measure angles and distances, and the land
area is calculated based on these measurements.

e Applications: Suitable for accurate measurement of large and irregularly shaped plots.

7. Satellite Imagery and GIS:

o Description: Remote sensing technologies, such as satellite imagery, are used to obtain high-
resolution images. Geographic Information Systems (GIS) software is then employed to analyze
the images and calculate the land area.

o Applications: Useful for large and complex land areas, providing a high level of accuracy.

8. GPS Surveying:
o Description: Global Positioning System (GPS) receivers are used to obtain accurate coordinates
of the boundary points. The area is then calculated based on these coordinates.
o Applications: Suitable for large and remote areas, providing accurate results when GPS signals
are strong.
9. Planimeter:
o Description: A planimeter is a mechanical or digital device that measures the area of a planar
region by tracing its boundary.
o Applications: Useful for irregularly shaped plots, providing a quick and accurate measurement.
10. Aerial Surveying:
o Description: Aerial photographs or images captured by drones are used to create detailed maps.
The area is then determined by analyzing these maps.
e Applications: Effective for large areas and areas with difficult accessibility.

3. What are the sources of sand? State the properties of good sand. What are functions of sand
in mortar?
Sources of Sand:

1. River Sand: Naturally occurring sand extracted from riverbeds is a common source. It is widely used
in construction but has environmental concerns due to issues like sand mining and its impact on river
ecosystems.

2. Pit Sand: Extracted from pits or quarries, pit sand is another natural source. It may have a mix of coarse
and fine particles.

3. Sea Sand: Sand from beaches and coastal areas is called sea sand. While abundant, it's generally not
suitable for construction due to its salt content, which can cause corrosion in reinforced concrete.

4. Dune Sand: Found in deserts, dune sand has a well-sorted and rounded grain structure. It may require
washing to remove impurities.

5. Manufactured Sand (M-Sand): Produced by crushing rocks and stones, M-sand is an artificial
alternative to natural sand. It can be controlled for quality and is considered environmentally friendly.
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Properties of Good Sand:

Grain Size and Shape: Well-graded sand with a mix of coarse and fine particles is desirable. Rounded
grains with smooth surfaces provide good workability.

Cleanliness: Good sand should be free from impurities like clay, silt, organic matter, and salts, as these
can affect the properties of mortar and concrete.

Color: Ideally, sand should be light-colored, indicating a low presence of impurities. Dark-colored sand
may contain organic matter or minerals that can impact the final product.

Silt Content: Excessive silt can lead to a decrease in the strength and durability of mortar. Low silt
content is preferred.

Consistency: The moisture content of sand should be consistent. Inconsistent moisture content can
affect the water-cement ratio in the mortar mix.

Functions of Sand in Mortar:

Bulk and Volume Filler: Sand acts as a bulk filler in mortar, providing volume to the mix. It helps
reduce the shrinkage and cracking of the mortar during the drying process.

Workability: The presence of sand improves the workability of mortar, making it easier to mix, place,
and spread. This is essential for construction activities.

Strength: Sand contributes to the overall strength of mortar. Properly graded sand ensures good
bonding with cement, enhancing the compressive strength of the mortar.

Heat Resistance: Mortar with sand has better heat resistance compared to pure cement paste. This is
particularly important in applications where exposure to high temperatures is a concern.

Water Retention: Sand helps in retaining water in the mortar mix. This is crucial for maintaining the
right consistency during construction activities and ensuring proper curing.

Reduced Shrinkage: The addition of sand reduces the overall shrinkage of the mortar. This is important
for minimizing cracks and ensuring the long-term durability of the structure.

Economical: Sand is a cost-effective material, making mortar more affordable compared to using only
cement.

4. Sketch and explain the various parts of a deck bridges

A deck bridge is a type of bridge that features a deck, or roadway, supported by various structural
components. The specific design and components can vary based on the type of deck bridge (e.g., beam
bridge, arch bridge, suspension bridge). Here, I'll provide a generalized explanation and sketch of the
components commonly found in a deck bridge:

1. Deck:

The deck is the top surface of the bridge that supports the roadway, pedestrians, or vehicles. It is the
part of the bridge that users directly interact with.

2. Girders or Beams:

Girders or beams are horizontal components that support the deck. In a beam bridge, they span between
abutments or piers, providing structural integrity to the bridge.

3. Abutments:
Abutments are the supports at the ends of a bridge. They resist horizontal forces and prevent the bridge

from sliding. Abutments are typically founded on solid ground.
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4. Piers:

Piers are vertical supports positioned between the abutments. They provide additional support to the
bridge deck, especially in cases where the span is too long for a single continuous beam.

5. Substructure:

The substructure comprises all the elements below the deck, including abutments and piers. It transfers
loads from the superstructure (deck and supporting elements) to the foundation.

6. Bearings:

Bearings are devices placed between the superstructure and the substructure to allow movement. They
accommodate thermal expansion, contraction, and other dynamic forces without causing damage to the
structure.

7. Expansion Joints:

Expansion joints are used to absorb thermal expansion and contraction of the bridge deck. They allow
the deck to expand and contract without causing damage to the structure.

8. Guardrails or Parapets:

Guardrails or parapets are protective barriers along the sides of the deck. They enhance safety by
preventing vehicles or pedestrians from accidentally falling off the bridge.

9. Diaphragms:

Diaphragms are horizontal or inclined bracing elements that connect the girders or beams to enhance
the overall stability and stiffness of the bridge.

10. Deck Slab:

In some deck bridges, especially those with a reinforced concrete structure, the deck may consist of a
concrete slab. This slab provides additional strength and durability to the bridge.

11. Supports for Utilities:

Depending on the design and purpose of the bridge, there may be supports or conduits integrated into
the structure for utilities such as lighting, electrical wiring, or drainage systems.
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5.

1.

2.

%]

4.

A steel rod of mm diameter and 1m length is subjected to an axial pull of 100 KN. Determine
the stress, strain and Elongation of the rod .Take E=2x10° mm? .

Given values:

Diameter of the rod (D)) = 20 mm (Convert to meters: D — .02 m)

Original length of the rod (L) =1m

Axial load (P) =100 kM (Convert to Newtons: P — 100 kN — 100 N)

Young's Modulus (E) =2 x 10° MPa (Convert to N/mmz: E — 2 x 10° MPa —
92 % 105 N /mm?)

Mow, let's calculate the values:

Cross-sectional Area (A4):

_ xDF
A = ]
(002 m)”
A —F
A == 3.142 x 1074 m?
Stress (o)
_r
=3
. 100 ¥
0 = 318<10"nd

o =~ 3.18 x 10° N /m?*

. Strain (e):

__ 4L
S
Since there's no information about the change in length (A L), let's assume it's

negligible (6 L == 0). 7

e~0
Elongation (4 L):
0L — e- Ly

oL =~ 0

Therefore, the stress in the rod is approximately 3.18 x 10° N /m?, and both strain

and elongation are negligible given the assumption of no change in length. Keep in

mind that this assumption may not hold true in practical scenarios, and the values will

vary based on the material's behavior under load.
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Discuss about different water proofing materials with respect to their types and
applications.

Waterproofing materials play a crucial role in preventing the penetration of water into structures,
protecting them from damage caused by moisture. Various types of waterproofing materials are
available, each designed for specific applications and conditions. Here are some common waterproofing
materials, along with their types and applications:

Bituminous Coatings:
o Types: Asphalt-based coatings, bitumen emulsions.
o Applications: Below-grade waterproofing of foundations, basements, tunnels, and roofs. Also
used for waterproofing concrete and masonry structures.
Cementitious Waterproofing:
o Types: Integral waterproofing additives, cementitious slurries, crystalline waterproofing.
o Applications: Basement walls, swimming pools, water tanks, concrete roofs, and other concrete
structures. Integral additives are mixed directly with concrete for enhanced waterproofing.
Polyurethane Liquid Membranes:
e Types: Single-component and two-component liquid membranes.
« Applications: Flat roofs, balconies, and other horizontal surfaces. Forms a flexible and seamless
membrane upon application.
EPDM (Ethylene Propylene Diene Monomer):
e Types: Sheets and liquid formulations.
e Applications: Roofing, foundation walls, and underground structures. EPDM sheets are widely
used in flat roof applications.
PVC (Polyvinyl Chloride) Membranes:
e Types: Sheets and liquid formulations.
o Applications: Roofing for both residential and commercial buildings. PVC membranes offer
durability and resistance to UV radiation.
HDPE (High-Density Polyethylene) Membranes:
e Types: Sheets and pre-formed structures.
e Applications: Landfill liners, pond liners, and below-grade waterproofing. HDPE provides
excellent resistance to chemical and environmental exposure.
Silicate-Based Sealers:
e Types: Penetrating sealers.
e Applications: Masonry surfaces, concrete floors, and walls. Silicate-based sealers penetrate the
substrate and react chemically to form a waterproof barrier.
Acrylic-Based Coatings:
e Types: Liquid membranes and elastomeric coatings.
o Applications: Exterior walls, concrete roofs, and stucco surfaces. Acrylic coatings provide
flexibility and UV resistance.
Bentonite Waterproofing:
o Types: Bentonite sheets, panels, and compounds.
e Applications: Below-grade waterproofing for foundations and basements. Bentonite swells
when in contact with water, creating an impermeable barrier.

10. Fiberglass Waterproofing:

e Types: Fabric and liquid formulations.
o Applications: Flat roofs, decks, and concrete structures. Fiberglass reinforcement enhances the
strength and durability of waterproofing systems.

11. Liquid Rubber:

e Types: Liquid formulations.
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» Applications: Flat roofs, foundations, and concrete surfaces. Liquid rubber provides a seamless,

flexible membrane upon curing.
12. Geotextiles and Bentonite Mats:
e Types: Composite materials.
o Applications: Below-grade waterproofing, especially in civil engineering projects. Combines
the benefits of geotextiles and bentonite for effective waterproofing.

Considerations for Selection:

o Type of Structure: Different materials may be more suitable for specific structures, such as residential
buildings, commercial complexes, or industrial facilities.

e Environmental Conditions: Consider factors like UV exposure, temperature fluctuations, and
chemical exposure in selecting the appropriate waterproofing material.

o Application Method: Some materials are better suited for spray applications, while others may be
applied as sheets or coatings.

« Budget and Longevity: Balance cost considerations with the expected lifespan of the waterproofing
solution. High-quality materials may have a higher upfront cost but offer long-term benefits.

7. Compare the Brick masonry over stone masonries.

Brick masonry and stone masonry are two traditional construction methods that involve the arrangement
of building materials to form walls or structures. While both methods share similarities, they also have
distinct characteristics. Here is a comparison of brick masonry and stone masonry:

1. Materials:

e Brick Masonry:
e Materials: Bricks are uniform, rectangular units made of clay or concrete.
o Consistency: Bricks are manufactured with consistent size and shape, allowing for standardized
construction.
e Stone Masonry:
o Materials: Natural stones like granite, limestone, sandstone, or slate are used. Stones can vary
significantly in size, shape, and texture.
« Consistency: Natural stones provide a diverse range of appearances, but achieving uniformity
can be challenging.

2. Cost:

e Brick Masonry:
e Cost: Generally more cost-effective than stone masonry due to standardized manufacturing
processes.
o Availability: Bricks are widely available and can be produced in large quantities, reducing costs.
o Stone Masonry:
e Cost: Typically more expensive than brick masonry due to the labor-intensive process of
sourcing, cutting, and shaping natural stones.
o Availability: Natural stones may be limited in quantity and location, affecting availability and
cost.

3. Construction Speed:
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Brick Masonry:

e Speed: Generally faster to construct compared to stone masonry due to standardized sizes and
ease of handling.
e Labor Requirements: Requires less skilled labor, leading to quicker construction.
Stone Masonry:
e Speed: Slower construction process due to the irregular shapes of stones and the need for more
intricate fitting.
o Labor Requirements: Requires skilled craftsmen for precision cutting and fitting.

4. Appearance and Aesthetics:

Brick Masonry:
e Appearance: Uniform and consistent appearance with a wide range of colors and textures.
o Design Options: Can be laid in various patterns, providing design flexibility.
Stone Masonry:
o Appearance: Natural and varied appearance with unique colors, patterns, and textures.
« Design Options: Offers a distinctive and rustic look, often preferred for architectural aesthetics.

5. Durability:

Brick Masonry:
o Durability: Generally durable, with resistance to weathering and decay.
e Maintenance: Requires minimal maintenance compared to some natural stones.
Stone Masonry:
o Durability: Highly durable, with natural stones often weathering well over time.
e Maintenance: May require more maintenance, especially if the stones are susceptible to certain
weathering or erosion.

6. Load-Bearing Capacity:

Brick Masonry:
e Load-Bearing: Suitable for load-bearing structures but may require additional support for heavy
loads.

e Strength: Adequate strength for most residential and commercial applications.
Stone Masonry:

e Load-Bearing: Can support heavy loads and is often used in load-bearing structures.

e Strength: Natural stones provide excellent compressive strength.

In summary, both brick masonry and stone masonry have their advantages and are chosen based on
factors such as cost, aesthetics, durability, and load-bearing requirements. While brick masonry offers
cost-effectiveness and ease of construction, stone masonry provides a unique and natural appearance
with enhanced durability. The choice between the two depends on the specific requirements and
preferences of a construction project.

8. What do you understand by the term foundations? Draw sketches to show various types of
foundations.

In construction, a foundation is the lower portion of a building or structure that transmits the load of the

structure to the underlying soil or rock. The primary purpose of a foundation is to provide support,

stability, and prevent settling. Foundations distribute the structural load over a larger area to prevent

excessive settlement or tilting.
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Types of Foundations:

1. Shallow Foundations:
e Spread Footing:
e This is the most common type of shallow foundation. It spreads the load from a column
or wall over a larger area to prevent soil settlement.
e Mat (Raft) Foundation:
e A continuous slab covering the entire area under a structure, distributing loads evenly.
Used for expansive or soft soils.
o Slab-on-Grade Foundation:
e A concrete slab directly placed on the ground, used in residential construction. Suitable
for stable soils.
2. Deep Foundations:
e Pile Foundation:
o Vertical columns (piles) driven into the ground to support structures in areas with weak
or unstable soil.
e Caisson (Pier) Foundation:
e Large-diameter cylindrical structures placed into the ground and filled with concrete.
Used for heavy structures in waterlogged or sandy soils.
e Pier Foundation:
o Vertical columns (piers) supporting beams and slabs. Suitable for sloping sites and areas
with uneven bedrock.
3. Special Foundations:
e Floating Foundation:
o Used in areas with weak soil. The structure "floats" on the soil, distributing loads evenly.
e Well Foundation:
e Common in bridge construction, a large well is sunk into the riverbed, and the foundation
is constructed within it.
e Underpinning:
o Strengthening or stabilizing an existing foundation by extending its depth or width.

9. Explain various kinds of rubble masonry with sketches.

Rubble masonry is a type of construction in which undressed stones of irregular shapes and sizes are
used. The stones are laid in random courses without any mortar or with very minimal mortar, depending
on the type of rubble masonry. Here are various kinds of rubble masonry with sketches:

1. Dry Rubble Masonry:
e Description: In dry rubble masonry, stones are laid without mortar, relying on the friction and
gravity between stones for stability.
e Sketch:
2. Coursed Rubble Masonry:
e Description: In coursed rubble masonry, stones are laid in horizontal courses with minimal
mortar between them, providing a more regular appearance compared to dry rubble.
e Sketch:
3. Uncoursed Rubble Masonry:
e Description: Uncoursed rubble masonry involves laying stones without any regular courses,
resulting in a random and irregular appearance.
e Sketch:
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4. Squared Rubble Masonry:

o Description: Squared rubble masonry involves roughly dressing the stones to have flat faces
and right-angled corners while maintaining the irregularity of the overall appearance.
e Sketch:
5. Polygonal Rubble Masonry:
o Description: Stones in polygonal rubble masonry are roughly shaped but arranged in polygonal
patterns, giving a distinctive and aesthetic appearance.
e Sketch:
6. Random Rubble Masonry:
e Description: Random rubble masonry is a mix of stones of different sizes and shapes, laid
together without a specific pattern or order.
e Sketch:
7. Pitched-Faced Rubble Masonry:
o Description: In pitched-faced rubble masonry, the face stones are roughly dressed to have a
pitched or sloping face, creating a textured and rustic appearance.
o Sketch:

10.  Write short notes on column and its types.

Column: A column is a vertical structural member that primarily supports compressive loads. In
architectural and engineering terms, columns are essential elements in building construction, providing
vertical support for the superstructure and transferring loads to the foundation. Columns can vary in
shape, size, and material, contributing to the overall aesthetic and structural integrity of a building.

Types of Columns:

1. Based on Cross-Sectional Shape:
e Rectangular or Square Columns:

e Commonly used in building construction, these columns have a square or rectangular
cross-section. They provide a symmetrical appearance and are suitable for various
architectural styles.

e Circular Columns:

o Often used in bridges and structures requiring aesthetic appeal, circular columns offer

uniform support and are efficient in resisting loads.
e Polygonal Columns:

e Columns with polygonal cross-sections, such as octagonal or hexagonal shapes. These

provide a unique aesthetic and may offer structural advantages in specific applications.
2. Based on Reinforcement:
e Reinforced Concrete Columns:

e These columns are made of concrete reinforced with steel bars. Reinforcement enhances

the column's ability to resist tensile forces, providing strength and durability.
e Steel Columns:

e Constructed entirely of steel, these columns are often used in industrial buildings and

high-rise structures. Steel columns offer high strength and can support heavy loads.
3. Based on Slenderness Ratio:
e Short Columns:

e Columns with a low slenderness ratio, where the length is short compared to the lateral

dimensions. Short columns primarily resist axial loads.
e Long Columns:

e Columns with a high slenderness ratio, where the length is significant compared to the

lateral dimensions. Long columns may be susceptible to buckling and require additional

considerations.
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Based on Loading Conditions:

e Axially Loaded Columns:
e Columns subjected primarily to axial compression. Design considerations focus on load-
carrying capacity and stability against buckling.
o Eccentrically Loaded Columns:
e Columns subjected to both axial compression and lateral forces or moments. Design
considerations include the effects of eccentric loading on column behavior.
Based on Structural System:
e Simple Columns:
o Freestanding columns not part of a larger structural system. They provide vertical support
independently.
e Compound Columns:
e Columns composed of two or more individual columns connected by a structural
member, such as a beam. Used to enhance load-carrying capacity or architectural design.

11. Differentiate between simple leveling and differential leveling with sketches.

ok~ E

ocoukrwnE

Simple Leveling:

Simple leveling is a basic surveying technique used to determine the difference in elevation between
two points. It involves setting up a leveling instrument, such as a level or a dumpy level, at a known
elevation point (benchmark) and taking readings at various points of interest. The primary goal is to
establish a series of level lines along a straight and continuous path, typically referred to as a leveling
traverse.

Procedure:

Set up the leveling instrument at a benchmark with a known elevation.

Take a reading on a leveling staff held at a rod at the benchmark.

Move the instrument to the next setup point (intermediate or target point).

Take readings on the leveling staff at each setup point.

Calculate the differences in elevation between the benchmark and each setup point.

Sketch of Simple Leveling:
Differential Leveling:

Differential leveling is an extension of simple leveling that involves determining the difference in
elevation between consecutive points along a survey line. This method is more precise and accurate than
simple leveling, as it accounts for variations in the terrain by considering the changing elevation of each
setup point.

Procedure:

Set up the leveling instrument at a starting point (Backsight).

Take a reading on a leveling staff held at the starting point.

Move the instrument to the next setup point (intermediate or target point).
Take readings on the leveling staff at the new setup point (Foresight).
Record the backsight and foresight readings.

Calculate the rise or fall in elevation between consecutive points.

Sketch of Differential Leveling:
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Key Differences:

Objective:
o Simple Leveling: Determines the difference in elevation between two points along a continuous
line.

« Differential Leveling: Extends simple leveling by systematically measuring the differences in
elevation between consecutive points along a survey line.
Survey Line:
o Simple Leveling: Typically involves a leveling traverse, which is a straight and continuous line.
« Differential Leveling: Involves a survey line with consecutive points, and measurements are
taken at each setup point.
Accuracy:
o Simple Leveling: Provides a general understanding of elevation differences but may not account
for local variations in terrain.
« Differential Leveling: Offers higher accuracy by considering the changing elevation of each
setup point.
Application:
o Simple Leveling: Suitable for rough surveys and initial site assessments.
o Differential Leveling: Used for detailed surveys, construction projects, and where higher
accuracy is required.

12.  Explain with neat sketch prismatic compass and principles of compass surveying.

A prismatic compass is a surveying instrument used to determine the magnetic bearing or azimuth of a
line. It consists of a magnetic needle mounted in a transparent glass or plastic housing, allowing the
surveyor to read the bearing directly. The compass may have a prism or mirror system to assist in
sighting the target and reading the magnetic bearing accurately.

Neat Sketch of a Prismatic Compass:
Components of a Prismatic Compass:

Magnetic Needle: A magnetized needle free to rotate on a pivot, aligning itself with the Earth's
magnetic field.

Compass Housing: A transparent housing containing the magnetic needle and graduated azimuth ring.
Azimuth Ring: A graduated circle around the housing indicating the magnetic bearings.

Sighting Vanes: Devices used for sighting the target, often equipped with a prism or mirror system for
accuracy.

Sighting Slot: A slot or opening in the compass housing through which the surveyor can sight the target.

Principles of Compass Surveying:

Magnetic North Reference:
e Aprismatic compass relies on the magnetic needle aligning itself with the Earth's magnetic field.
The magnetic needle points towards the magnetic north pole.
. Azimuth Reading:
e The azimuth ring around the compass housing is graduated in degrees, allowing the surveyor to
directly read the magnetic bearing or azimuth of the surveyed line.
Sighting the Target:
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o The surveyor sights the target through the sighting vanes or sighting slot while keeping the

compass level. The prism or mirror system aids in accuracy.
Back Bearing:

e The back bearing of a line is obtained by rotating the compass 180 degrees or using the sighting

vanes at the opposite end. This helps in closing a traverse accurately.
Local Attraction:

o Compass surveying may be affected by local magnetic attractions from nearby objects, such as
iron or steel. Surveyors must be aware of and correct for such local attractions to ensure accurate
readings.

Balancing the Needle:

« Before taking a reading, the surveyor ensures that the magnetic needle is freely balanced and

aligned with the meridian. This is achieved by using leveling screws on the compass.
Traversing:

o Compass surveying is often used in traversing, where a series of connected lines are measured
and their directions determined using the compass. The accuracy of traversing depends on the
proper balancing of the needle and minimizing errors.

Prismatic compass surveying is commonly used for preliminary surveys, reconnaissance, and mapping
due to its portability and simplicity. However, it is essential to consider and correct for magnetic
declination, local attraction, and other factors to ensure accurate results. For precise surveys, theodolites
or total stations are often preferred over prismatic compasses.

13. Explain with neat sketch 20m chain and principles of chain surveying.

A 20m chain is a common measuring instrument used in chain surveying. It consists of metallic or steel
links, each measuring 20 meters in length. The chain is composed of a series of links, typically joined
by rings or swivels, to allow flexibility and ease of handling during surveying operations. The chain is
marked at regular intervals, usually every meter, and may have brass handles at both ends for easy
manipulation.

Neat Sketch of a 20m Chain:
Components of a 20m Chain:

Links: Metallic or steel segments, each measuring 20 meters in length.

Ring or Swivel: Connects adjacent links and allows the chain to flex and lie flat on the ground.
Handle: Brass handles at both ends for easy carrying and manipulation.

Markings: Regular markings, often every meter, for measuring distances accurately.

Tally or Tag: A distinctive mark or tag at the midpoint of the chain for convenient measurement.

Principles of Chain Surveying:

Linear Measurement:
e Chain surveying involves measuring distances between survey points using a chain. The 20m
chain provides a standard unit for linear measurements.
Chaining Operations:
o Chaining is the process of laying out the chain along the survey line, and at each chain length, a
ranging rod or staff is erected. The distance between the ranging rod and the end of the chain is
then measured.
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Taping or Chaining Alignment:
o The chain is kept straight and aligned by using ranging rods placed at the ends of each measured
length. This ensures accurate linear measurements.
Offsets and Obstacles:
e When encountering obstacles or irregularities along the survey line, offsets are taken using
perpendicular measurements from the chain line to the points of interest.
Booking:
e Measurements and observations during chain surveying are recorded in a field book. This
includes the lengths of each chain, offsets, and any other relevant information.
Midpoint Tally:
e The midpoint of the chain is identified by a tally or tag. This allows for convenient and quick
measurement of half-chain distances without counting individual links.

Ranging:

e Ranging involves establishing straight lines between survey points. The ranging rods help in

aligning the chain accurately along the survey line.
Check or Proving:

o Periodic checks or proving of the chain's length are essential to ensure accuracy. This involves

measuring a base of known length to verify the precision of the chain.
Adjustment for Slopes:

e When the survey line includes slopes, corrections are made to the measured distances to account
for the vertical component of the slopes. This ensures that horizontal distances are accurately
determined.

Reduction to Horizontal:
Final distances are often reduced to horizontal distances by applying appropriate corrections for slopes
and inclinations.

14. The following staff readings were observed successively with level, the
instrument
having been shifted after second and fifth readings
0.870; 1.635; 2.135; 1.280; 2.980
3.125; 0.120; 1.825; 2.765; 2.015
the first reading was taken with the staff held upon a bench mark of elevation +
100.00. Enter the readings in level book and final reduced levels. Apply the usual
checks. Find also the difference in level between the first and last points
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Enter Readings in Level Book:

Enter the given staff readings successively in the level book:

[*] Copy code

Readings:

Apply Usual Checks:

* Check for any blunders or outliers in the readings.

* Ensure that the instrument is in proper condition.

* Verify that the staff is properly held and not tilted.
Calculate Reduced Levels:

* Start with the known elevation benchmark of +100.00.

* For each reading, add the staff reading to the previous reduced level.

makefile [°] Copy code

RL1 Benchmark + 0.870 = 100.870
RL2 RL1 + 1.635 102 .505

RL3 RL2 + 2.135 104 .640

RL4 RL3 + 1.280 105.920

RLS RL4 + 2.980 108 .900

RLG RLS + 3.125 112.025 o

RL7 = RL6 + 0.120 = 112.145
RL& = RLT + 1.825 = 113.970
RL9 = RLE + 2.765 = 116.735
RLiO = RL9 + 2.015 = 118.750

Find the Difference in Level:

* Subtract the reduced level of the first point from the reduced level of the last point.

java [*] Copy code

Difference = RL10 - RL1

50, the final reduced levels and the difference in level between the first and last points
are as calculated above. Ensure that you double-check your calculations and perform
any necessary corrections or checks based on the specific requirements and

standards of your surveying practice.
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15.  What are the requirements of good building stone & state important varieties of

Building stones

Good building stones are crucial for construction purposes as they provide strength, durability, and
aesthetic appeal to structures. The requirements of a good building stone include:

Hardness: The stone should be hard enough to resist wear, abrasion, and impact. This ensures durability
and longevity.

Strength: A building stone should have sufficient strength to withstand the loads and stresses to which
it will be subjected in a structure.

Durability: The stone should be able to withstand adverse weather conditions, chemical actions, and
other environmental factors without deteriorating.

Density: Higher density stones are generally more durable and less porous, making them suitable for
construction purposes.

Porosity and Absorption: Low porosity and absorption are desirable to prevent water absorption,
which can lead to cracking, decay, and weathering.

Texture and Grain Size: Stones with a fine-grained texture are generally stronger and more durable.
The size, shape, and arrangement of mineral grains also influence the appearance and strength of the
stone.

Color: Depending on the aesthetic requirements, color can be an important factor. Some stones may be
preferred for their natural color, while others can be artificially colored for specific architectural needs.
Mineral Composition: The mineral composition of the stone affects its properties. Quartz, feldspar,
and mica are common minerals found in building stones.

Workability: The stone should be easy to cut, shape, and dress to meet the specific requirements of
construction.

10. Specific Gravity: It indicates the density of the stone material. Stones with higher specific gravity are
generally more desirable.

Some important varieties of building stones include:

Granite: Known for its hardness, durability, and attractive appearance, granite is commonly used for
countertops, flooring, and monumental structures.

Marble: Appreciated for its aesthetic appeal, marble is often used in flooring, countertops, and
decorative elements. It comes in various colors and patterns.

Sandstone: Sandstone is a sedimentary rock with a granular texture. It is used for construction, paving,
and in the production of decorative items.

Limestone: Limestone is a versatile stone used in construction, particularly for cladding, flooring, and
sculptures.

Slate: Slate is a fine-grained metamorphic rock that is durable and has natural cleavage, making it
suitable for roofing and flooring.

Basalt: Basalt is an igneous rock that is hard and durable, often used in construction and road building.

It's essential to consider the specific requirements of a project when selecting a building stone, taking
into account factors such as load-bearing capacity, weathering resistance, and aesthetic considerations.
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16.  What are the different types of cement? Explain the properties and uses?

There are several types of cement, each with specific properties and uses. The most common types of
cement include:

Ordinary Portland Cement (OPC):

e Properties: OPC is the most widely used type of cement. It is composed primarily of clinker,
gypsum, and small amounts of other additives. OPC comes in different grades, such as 33, 43,
and 53, indicating compressive strength.

e Uses: Used in general construction work, where moderate strength is required. Different grades
are suitable for different applications.

Portland Pozzolana Cement (PPC):

e Properties: PPC contains pozzolanic materials like fly ash, volcanic ash, or silica fumes. It
offers improved workability and durability.

e Uses: Suitable for mass concrete works, marine structures, and structures exposed to sulfates. It
is known for its ability to resist chemical attacks.

Rapid Hardening Cement (RHC) or High Early Strength Cement:

o Properties: RHC achieves high strength in a short time. It has increased fineness and a higher
percentage of C3S (tricalcium silicate).

e Uses: Used in situations where quick construction or early strength gain is required, such as in
precast concrete elements.

Low Heat Cement:

e Properties: Low heat cement generates less heat during hydration, reducing the risk of thermal
cracking. It has a lower percentage of C3S and C3A (tricalcium aluminate).

e Uses: Suitable for large concrete structures, such as dams and massive foundations, where heat
generation during hydration could lead to cracks.

Sulfate-Resistant Cement:

e Properties: Contains low amounts of C3A to resist sulfate attacks, which can lead to the
deterioration of concrete.

e Uses: Ideal for structures in contact with soil or water containing sulfates, like foundations or
structures in coastal areas.

White Cement:

e Properties: White cement is similar to OPC but contains minimal iron and manganese oxide,
giving it a white color.

e Uses: Used for architectural purposes where a smooth and aesthetically pleasing appearance is
desired, such as in decorative concrete and precast units.

Blast Furnace Slag Cement (BFSC):

e Properties: Contains blast furnace slag, which provides improved durability and resistance to
sulfate and chloride attacks.

e Uses: Suitable for marine and coastal construction, as well as for structures exposed to
aggressive environments.

Hydrophobic Cement:

e Properties: Hydrophobic cement contains water-repellent agents, making it resistant to
moisture.

e Uses: Used in construction projects where protection against moisture is crucial, such as in
precast elements stored outdoors.

It's important to choose the right type of cement based on the specific requirements of a construction
project, considering factors such as strength, durability, setting time, and environmental conditions.
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17.  What are the different types of steel? Explain the properties and uses?
There are various types of steel, each with distinct properties and applications. The classification of steel
is based on its composition, manufacturing process, and properties. Here are some common types of
steel:

1. Carbon Steel:
e Properties: Primarily composed of iron and carbon, with small amounts of other elements. The
carbon content influences hardness and strength.
e Uses: Widely used in construction, manufacturing, and infrastructure due to its strength and
affordability. Different carbon content results in various grades of carbon steel.
Alloy Steel:
o Properties: Contains additional alloying elements such as chromium, nickel, or manganese to
enhance specific properties like strength, hardness, and corrosion resistance.
e Uses: Used in applications requiring higher strength, durability, and resistance to wear and
corrosion, such as in automotive parts, tools, and machinery.
Stainless Steel:
e Properties: Contains chromium (at least 10.5%) to impart corrosion resistance. Can also include
nickel and other elements.
e Uses: Widely used in kitchen appliances, cutlery, medical equipment, and construction where
corrosion resistance is essential. Comes in various grades with different properties.
Tool Steel:
e Properties: Designed for making tools. Contains tungsten, molybdenum, or vanadium for high
hardness, wear resistance, and heat resistance.
e Uses: Used in the production of cutting tools, dies, and molds where hardness and wear
resistance are critical.
High-Strength Low-Alloy (HSLA) Steel:
e Properties: Contains small amounts of alloying elements for increased strength and improved
mechanical properties compared to standard carbon steel.
e Uses: Commonly used in structural applications, automotive components, and pressure vessels,
providing a balance between strength and cost.
Weathering Steel (Corten Steel):
e Properties: Contains copper, chromium, and nickel to develop a protective rust layer, which
helps resist atmospheric corrosion.
e Uses: Used in outdoor structures like bridges, buildings, and sculptures where a weathered
appearance is desired, and corrosion resistance is essential.
Maraging Steel:
e Properties: High-strength, low-carbon steel strengthened through a precipitation-hardening
process.
e Uses: Used in aerospace and other high-performance applications, such as missile components
and high-stress structural parts.
Galvanized Steel:
e Properties: Steel coated with a layer of zinc for corrosion resistance.
e Uses: Commonly used in outdoor structures, fencing, and automotive applications to prevent
rusting.
Electrical Steel:
e Properties: Optimized for magnetic properties with low electrical conductivity, used in
transformers and electric motors.
o Uses: Critical for electrical applications where magnetic properties are essential.

10. Spring Steel:

o Properties: High carbon content, heat-treated for elasticity and resilience.
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e Uses: Used in the production of springs and high-stress applications where flexibility and
durability are crucial.

Choosing the right type of steel depends on the specific requirements of a given application, considering
factors such as strength, corrosion resistance, formability, and cost.

18.

The following perpendicular offset were taken at 10 meter intervals from an
Survey line to an irregular boundary line 3.145m, 4.30m, 8.20m, 5.60m,7.60m, 4.2m,
5.6m, 4.3m. Calculate the area enclosed between the survey line, the irregular
boundary line, and first and last offsets by the application of Average ordinate
method b) Trapezoidal rule and c¢) Simpson’s rule

To calculate the area enclosed between the survey line, the irregular boundary line, and

the first and last offsets, you can use the Average Ordinate Method, Trapezoidal Rule,

and Simpson's Rule. Let's go through each method step by step.

1. Average Ordinate Method:

The formula for the area using the Average Ordinate Method is given by

Area = § % (y1 +2ys + 2y3 + - + 2Yn_1 + Yn)

Where:

* d is the perpendicular distance between consecutive offsets (10 meters in this case).

* 1t is the number of offsets.

* y; is the perpendicular offset at the i-th interval.

id — 10m

Area — X x (3.145 + 2(4.30) + 2(8.20) + 2(5.60) + 2(7.60) + 2(4.2) +

2(5.6)

+ 4.3)

Calculate the above expression to find the area using the Average Ordinate Method.
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2. Trapezoidal Rule:

The formula for the area using the Trapezoidal Rule is given by:

Area = —f X (y1+2y2 +2y3 + ... + 2yp1 + Yn)

Use the same values of d and 1; as mentioned above for the Trapezoidal Rule

calculation.

3. Simpson's Rule:

The formula for the area using Simpson's Rule is given by:
Area — —,f < (y1 +4ys +2y3 +4dys + ...+ 2ypo + dyp1 + Un)
Again, use the same values of d and y; for the Simpson's Rule calculation.

Perform the calculations for each method, and you will obtain the area enclosed

between the survey ling, the irregular boundary line, and the first and last offsets.

19. State the various properties and uses of concrete.
Concrete is a versatile construction material with various properties that make it suitable for a wide
range of applications. Here are some key properties and uses of concrete:

Properties of Concrete:

Compressive Strength:
e Property: Ability to withstand axial loads or compression.
o Use: Essential for load-bearing structures like columns, beams, and foundations.
Tensile Strength:
e Property: Ability to resist tension forces.
e Use: Reinforced concrete combines concrete's compressive strength with steel's tensile strength for
enhanced structural performance.
Durability:
o Property: Resistance to environmental factors, chemical attacks, and weathering.
e Use: Durable for long-lasting structures in various environments.
Workability:
o Property: Ease of handling, placing, and compacting during construction.
o Use: Important for achieving desired shapes and finishes in different construction applications.
Setting Time:
o Property: Time taken for the concrete to set and harden.
o Use: Influences construction schedules and the time available for placing and finishing.
Density:
e Property: Mass per unit volume.
o Use: Varies depending on the application; high-density concrete for radiation shielding, low-density for
lightweight structures.
Permeability:
e Property: Ability to allow or resist the passage of fluids.
e Use: Important for structures like water tanks, dams, and underwater constructions.
Heat of Hydration:
e Property: Heat generated during the chemical reaction of cement with water.
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e Use: Considered in mass concrete structures to prevent excessive temperature rise and cracking.

Uses of Concrete:
Building Construction:

e Use: Foundations, columns, beams, slabs, walls, and other structural elements.
Bridges and Highways:

e Use: Bridge piers, abutments, highway pavements, and sound barriers.
Dams and Hydraulic Structures:

e Use: Dams, spillways, canals, and other water-retaining structures.
Tunnels and Underground Structures:

e Use: Tunnel linings, underground parking structures, and subway systems.
Marine Structures:

e Use: Seawalls, harbor structures, and underwater foundations.
Pre-cast Concrete Products:

e Use: Pre-cast beams, panels, pipes, and other components for efficient construction.
Residential Construction:

e Use: Floors, walls, driveways, patios, and other residential structures.
Industrial Structures:

e Use: Factories, warehouses, and other industrial facilities.
Agricultural Structures:

e Use: Silos, barns, and storage facilities.
Decorative and Architectural Elements:

e Use: Sculptures, facades, decorative paving, and other aesthetic applications.

Concrete's versatility and adaptability make it a fundamental material in the construction industry,
contributing to the strength, durability, and functionality of a wide range of structures.

20. Differentiate between prismatic and surveyor compass.

Prismatic and surveyor compasses are both instruments used in surveying and navigation, but they have
distinct differences in their design, features, and applications. Here are the key differentiators between
prismatic and surveyor compasses:

Prismatic Compass:
Design:
o Sighting Mechanism: Prismatic compasses typically have a prism or mirror system to allow the user to
simultaneously sight the target and read the compass needle.
Features:
o Sighting Vane: Equipped with a sighting vane or alidade, which is a transparent or translucent straight-
edge that aids in aligning the compass with the target.

Use:
o Navigation: Prismatic compasses are often used for basic navigation, orientation, and reconnaissance in
the field.
Accuracy:

o Precision: While prismatic compasses provide accurate azimuth readings, they may not be as precise as
some specialized surveying instruments.
Applications:
o Military and Outdoor Activities: Prismatic compasses are commonly used in military operations, hiking,
camping, and other outdoor activities for quick and practical navigation.

Surveyor Compass:
Design:
e Alidade: Surveyor compasses feature an alidade, which is a straight-edge with a sight vane that helps in
aligning the compass with survey points.
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Features:

e Graduated Circle: Equipped with a graduated circle (a compass card) that allows the user to read bearings
directly in degrees or other angular units.
Use:
e Surveying: Surveyor compasses are designed for precise angular measurements in surveying, particularly
for magnetic bearings and angles.
Accuracy:
o High Precision: Surveyor compasses are built for accuracy and are often more precise than prismatic
compasses, making them suitable for detailed survey work.
Applications:
e Land Surveying: Surveyor compasses are commonly used in land surveying for measuring angles,
magnetic bearings, and orientations of lines.
Accessories:
e Tripod Mounting: Some surveyor compasses are designed to be mounted on tripods for stability during
measurements.

In summary, while both prismatic and surveyor compasses serve navigation and surveying purposes,
prismatic compasses are more commonly used for outdoor activities and general navigation, while
surveyor compasses are designed for higher precision and are employed in professional land surveying
applications. The choice between the two depends on the specific requirements of the task at hand.

21. Explain the various characteristic features of contours with sketches.

Contours are lines drawn on a map connecting points of equal elevation or depth. These lines help
visualize the shape of the land and its relief. Here are the characteristic features of contours, along with
sketches to illustrate:

1. Contour Interval:

Definition: The vertical distance between adjacent contour lines.

Sketch:

2. Contour Lines:

Definition: Lines connecting points of equal elevation or depth.

Sketch:

3. Index Contour:

Definition: Every fifth contour line is usually bolded and labeled with the elevation.

Sketch:

4. Contour Gradient:

Definition: The spacing between contours indicates the steepness or gentleness of the slope.
Sketch:

5. Depression Contour:

Definition: Closed contours with hatch marks showing a depression or basin.

Sketch:

6. Ridge and Valley Lines:

Definition: Contours forming a V-shape indicate a ridge, while contours forming an inverted V indicate
a valley.

Sketch:

7. Contour Concentration:

Definition: Close contours indicate a steep slope, while widely spaced contours suggest a gentle slope.
Sketch:

8. Intersecting Contours:

Definition: Contour lines never intersect, as they represent the same elevation.
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Sketch:

9. CIiff:

Definition: A sudden and significant change in elevation indicated by closely spaced contours.
Sketch:

10. Saddle or Col:

Definition: A low point or dip between two higher points, often shown as a U-shaped contour.
Sketch:

Understanding these characteristic features helps map readers interpret the topography, identify
landforms, and assess the terrain's steepness or flatness. Contour maps are crucial tools in fields such as
geography, geology, civil engineering, and environmental science.

22. Explain the various steps in the manufacturing of brick.
The manufacturing of bricks involves a series of steps to transform raw materials into the final product.
Here are the various steps in the manufacturing of bricks:

1. Selection of Raw Materials:

Clay Preparation: The primary raw material for bricks is clay. The type and quality of clay are crucial.
It should have suitable plasticity, strength, and consistency.

2. Preparation of Clay:

Weathering: Clay is exposed to the weather to break it down and improve its plasticity.

Pugging: The clay is mixed and kneaded to achieve a uniform consistency. Water may be added to
attain the desired plasticity.

3. Shaping or Molding:

Hand Molding: Traditional method involving manual shaping of bricks using wooden or metal molds.
Machine Molding: Modern method using machines for shaping, which improves efficiency and
uniformity.

4. Drying:

Natural Drying: Bricks are left in the open air to dry naturally. This process may take several days.
Artificial Drying: Bricks are dried using artificial methods, such as in drying chambers or with the help
of hot air.

5. Setting and Firing:

Setting: Dried bricks are arranged in a specific pattern in the kiln for firing.

Firing: Bricks are subjected to high temperatures in a kiln. This process vitrifies the clay particles,
making the bricks hard and durable.

6. Cooling:

Slow Cooling: Bricks are left to cool slowly in the kiln. Slow cooling helps in reducing the chances of
cracks.

7. Sorting and Inspection:

Sorting: Bricks are sorted based on size, shape, and quality.

Inspection: Bricks are inspected for defects, cracks, or irregularities. Defective bricks are discarded.

8. Packaging:

Bundling: Bricks are bundled together based on their specifications.

Packing: Bricks are packed and transported for distribution or sale.

9. Testing:

Physical Testing: Involves checking the dimensions, color, and appearance of the bricks.

Chemical Testing: Analyzing the composition of the raw materials to ensure proper quality.

SANCET



BE3255_ BCME Department of Electrical and Electronics Enaineerina 2023-2024
10. Delivery:

« Transportation: Bricks are transported to construction sites or storage areas for use in various building
projects.
Additional Considerations:

o Hollow Bricks: In some cases, bricks may be manufactured with hollow cores to reduce weight and
improve insulation.

e Specialized Bricks: Some manufacturing processes involve the addition of specific additives or
pigments to produce bricks with unique properties or colors.

The entire manufacturing process aims to produce high-quality bricks with consistent properties suitable
for construction applications. Each step is crucial in ensuring the final product meets the required
standards and specifications.

23. With a neat sketch, indicate the parts of a dumpy level.
A dumpy level is a surveying instrument commonly used for leveling and measuring horizontal
distances. Here is a description of the main parts of a dumpy level along with a neat sketch:

1. Telescope:
e The telescope is the main sighting component of the dumpy level. It can be rotated horizontally
and vertically for precise aiming at the target.
2. Objective Lens:
e The objective lens is located at the front end of the telescope. It gathers and focuses light,
allowing for clear and magnified sighting.
3. Eye Piece:
o The eyepiece is at the rear end of the telescope. It is where the surveyor looks through to observe
the crosshairs and the target.
4. Crosshairs:
o Crosshairs are thin lines or wires located within the telescope’s field of view. They aid in aligning
the instrument accurately with the target.
5. Horizontal Circle:
e The horizontal circle is a graduated circle attached to the telescope. It helps measure horizontal
angles when the telescope is rotated.
6. Bubble Level:
e A bubble level is mounted on the telescope or the instrument’s body. It is used to ensure that the
dumpy level is leveled horizontally.
7. Base Plate or Foot:
e The base plate or foot is the lower part of the dumpy level, providing stability when the
instrument is placed on a tripod or other supporting structure.
8. Leveling Screws:
e Leveling screws are used to adjust the level of the instrument. By turning these screws, the
surveyor can ensure that the bubble level is centered.
9. Tangents Screws:
e Tangents screws control the movement of the telescope in both the horizontal and vertical planes,
allowing for precise aiming at the target.
10. Tripod Mounting:
e The bottom part of the dumpy level is designed to fit onto a surveying tripod, providing a stable
platform during measurements.
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These parts work together to facilitate precise leveling and measurements in surveying applications. The

telescope, crosshairs, and horizontal circle are critical for accurate aiming and angle measurements,
while the bubble level and leveling screws ensure the instrument is properly leveled for accurate results.

24. State the characteristic of the four category of bricks and their uses also list the field tests that
are performed on bricks

1. Common Burnt Clay Bricks:
Characteristics:

Made from locally available clay.
Uniform shape and size.

Smooth surfaces.

May have irregularities.

Uses:

General construction.
Load-bearing walls.
Foundations.

Field Tests:

Water Absorption Test.
Efflorescence Test.

2. Engineering Bricks:
Characteristics:

High compressive strength.

Low water absorption.

Dense and durable.

Often used in exposed situations.

Uses:

Sewerage systems.
Retaining walls.
Load-bearing structures.

Field Tests:

Compressive Strength Test.
Water Absorption Test.

3. Sand Lime Bricks:

Characteristics:

Made from sand, lime, and fly ash.
Uniform texture and color.

High compressive strength.

Light in weight.
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Uses:

Load-bearing walls.
Interior and exterior construction.

Field Tests:

Compressive Strength Test.
Water Absorption Test.

4. Concrete Bricks or Concrete Blocks:
Characteristics:

Made from cement, aggregates, and water.
Precise dimensions and shapes.

Available in various sizes.

Hollow or solid.

Uses:

Load-bearing and non-load-bearing walls.
Retaining walls.
Paving and landscaping.

Field Tests:

Compressive Strength Test.
Water Absorption Test.
Dimensional Test.

Common Field Tests for Bricks:

Water Absorption Test:
e Purpose: To determine the porosity and permeability of bricks.
e Procedure: Measure the initial weight of the dry brick. Immerse the brick in water for a specified time,
then measure its weight again.
Efflorescence Test:
e Purpose: To check for the presence of white deposits on the surface, which indicates the leaching of
soluble salts.
e Procedure: Observe the brick surface for the presence of white, powdery deposits.
Compressive Strength Test:
e Purpose: To determine the load-carrying capacity of the brick.
e Procedure: Apply a gradually increasing load to the brick until it fails. Measure the maximum load the
brick can withstand.
Dimensional Test:
e Purpose: To ensure that bricks meet the specified dimensions.
o Procedure: Measure the length, width, and height of the brick using suitable instruments.

25. What are the different varieties of cement available in the market brief them?
There are various types of cement available in the market, each designed for specific applications and
requirements. Here are some common varieties of cement:

1. Ordinary Portland Cement (OPC):

Composition: Primarily composed of clinker, gypsum, and small amounts of other additives.
Properties:
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e Comes in different grades (e.g., OPC 33, OPC 43, OPC 53) indicating compressive strength.

e Widely used in general construction works.

2. Portland Pozzolana Cement (PPC):

Composition: Contains pozzolanic materials like fly ash, volcanic ash, or silica fumes in addition to clinker and
gypsum.
Properties:

e Offers improved workability and durability.

o Suitable for mass concrete works, marine structures, and structures exposed to sulfates.

3. Rapid Hardening Cement (RHC) or High Early Strength Cement:

Composition: Contains increased fineness and higher percentages of C3S (tricalcium silicate).
Properties:

e Achieves high strength in a short time.

e Used in situations requiring quick construction or early strength gain (e.g., precast elements).

4. Low Heat Cement:
Composition: Lower percentages of C3S and C3A (tricalcium aluminate).
Properties:
e Generates less heat during hydration.
e Suitable for large concrete structures, preventing excessive temperature rise and cracking.

5. Sulfate-Resistant Cement:
Composition: Contains low amounts of C3A to resist sulfate attacks.
Properties:
o Ideal for structures in contact with soil or water containing sulfates (e.g., foundations in coastal areas).

6. White Cement:

Composition: Similar to OPC but with minimal iron and manganese oxide.
Properties:
e Used for architectural purposes where a smooth and aesthetically pleasing appearance is desired.

7. Blast Furnace Slag Cement (BFSC):

Composition: Contains blast furnace slag, enhancing durability and resistance to sulfate and chloride attacks.
Properties:
o Suitable for marine and coastal construction, as well as structures exposed to aggressive environments.

8. Hydrophobic Cement:

Composition: Contains water-repellent agents.
Properties:
e Resistant to moisture.
e Used in projects where protection against moisture is crucial (e.g., precast elements stored outdoors).

9. Masonry Cement:

Composition: A mixture of Portland cement, limestone, and additives.
Properties:
o Designed for masonry and plastering applications.

10. Oil Well Cement:

Composition: Contains additives for specific oil well drilling requirements.
Properties:
o Designed for oil well construction, providing resistance to high temperatures and pressures.

11. High Alumina Cement:

Composition: Contains a high percentage of alumina.
Properties:
e Sets and hardens rapidly, suitable for refractory applications.

12. Quick Setting Cement:

Composition: Similar to OPC but finely ground.
Properties:
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e Sets quickly, often used in underwater construction and repair works.

13. Colored Cement:
Composition: Similar to OPC, but pigments are added for color.
Properties:

o Used for decorative purposes and architectural applications.

These cement varieties cater to different construction needs, and the selection depends on factors such
as project requirements, environmental conditions, and desired properties.

26. Differentiate Fore bearing and back bearing.
Fore bearing and back bearing are terms used in surveying to describe the direction of a line. They refer
to the forward and backward directions of a survey line with respect to a reference point. Here's the
differentiation:

Fore Bearing:
Definition:
e Fore bearing is the angle measured in the forward direction from a reference point to the next survey
point.
Measurement:
e Itis measured in the clockwise direction from the north or any other specified reference direction.
Notation:
o Usually represented as F.B. -0 (theta) in surveying notations.
Purpose:
e Fore bearing is used to describe the direction of a line when surveying, especially in traversing.

Example:
o If the line points 30 degrees east of north, the fore bearing is 30 degrees.

Back Bearing:
Definition:
e Back bearing is the angle measured in the backward direction from a reference point to the previous
survey point.
Measurement:
e It is measured in the opposite direction to the fore bearing, typically in the counterclockwise direction
from the north or the specified reference direction.

Notation:

o Represented as B.B. -'@" (theta prime) in surveying notations.

Purpose:
e Back bearing is useful in traversing and closing a survey loop. It helps verify the accuracy of the
measurements.

Example:
o If the fore bearing of a line is 30 degrees, the back bearing would be 180 degrees different, i.e.,

300+1800=2100.
Relationship:

The relationship between fore bearing (F.B.) and back bearing (B.B.) can be expressed as: .B.B.

=F.B. +180- or F.B. =B.B.—180..
In a closed traverse, the sum of all fore bearings should equal the sum of all back bearings for the traverse
to be accurately closed.

Understanding fore bearing and back bearing is essential in surveying for accurate measurement and
closure of traverses, ensuring that the surveyed data aligns correctly.
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27.  What are all the different type of instrument used in chain surveying? Explain in detail
Chain surveying is a traditional method of land surveying where measurements are taken in
the field using a chain or tape.

Various instruments are employed to ensure accurate and precise measurements. Here are
the different types of instruments used in chain surveying:

1. Chain:

The chain is a measuring tape with regularly spaced links or marks. The two main types are:
e Metric Chain: Measures in meters and centimeters.
e Engineer's or Gunter's Chain: Measures in feet and links (1 chain = 66 feet).

2. Ranging Rods or Poles:
Ranging rods or poles are used to establish straight lines between stations. They are placed at the endpoints of the
survey line to assist in sighting and alignment.

3. Arrows:

Arrows are used to mark stations or points along the survey line. They are typically placed at ground level, and
their tips are aligned with the line of sight.

4. Cross Staff:

The cross staff is an instrument used for setting right angles. It consists of a wooden or metal cross with sights at
the ends. It helps in measuring perpendicular distances.

5. Plumb Bob:

A plumb bab is a weighted object attached to a string. It is used to establish a vertical line (plumb line) for accurate
measurements in the vertical plane.

6. Ranging Chain:

A ranging chain is used to extend the survey line. It is similar to the main chain but is not graduated. It helps in
aligning the main chain along the desired direction.

7. Offset Rod:

An offset rod is used for measuring offsets from the survey line. It has a graduated scale, and measurements are
taken perpendicular to the main line.

8. Tape Measure:

A tape measure may be used as an alternative to the chain. It is a flexible measuring tape with metric or imperial
markings.

9. Tally Counter:

A tally counter is used to count the number of chain lengths or tape measurements. It helps in keeping track of
the total distance covered.

10. Compass:

A compass is used for orientation and measuring angles in the field. It helps in setting the direction of the survey
lines.

11. Leveling Instrument:

A leveling instrument, such as a spirit level or a dumpy level, may be used to ensure a horizontal line for
measuring vertical angles or heights.

12. Tripod:

A tripod is used to mount and stabilize instruments such as compasses or leveling instruments.

13. Planimeter:
A planimeter is a device used to measure the area of irregular shapes on a map or drawing.

14. Notebook and Pencils:

Essential for recording field observations, measurements, and sketching.
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These instruments collectively facilitate the process of chain surveying, enabling accurate

measurements and the creation of detailed survey plans. The choice of instruments depends on the
specific requirements of the survey and the available technology.

PART C (15 MARKS)

1. The following staff readings were observed successively with a level, the instrument have been
moved after third, sixth and eighth readings. 3.150 , 1.605, 0.920, 2.600, 2.900, 1.125, 0.605,
2.265 m. calculate the R.L of points if the first reading was taken with a staff held on a bench
mark of 110.0 m. perform the usual arithmetic check.

To calculate the Reduced Level (R.L.) of the points based on the given staff readings, we can follow

these steps:

Given data:

Bench Mark (BM) reading = 110.0 m

Staff readings: 3.150, 1.605, 0.920, 2.600, 2.900, 1.125, 0.605, 2.265 m
Step 1: Initial Reading

The first reading was taken with the staff held on a benchmark of 110.0 m.

Step 2: Back sights and Fore sights
The instrument was moved after the third, sixth, and eighth readings. Let's separate the readings into
backsights (BS) and foresights (FS).

Backsights (BS):
1. 3.150m
2. 0920 m
3. 1.125m
Foresights (FS):
1. 1.605m
2. 2.600 m
3. 2900 m
4. 0.605m
5. 2.265m
Step 3: Calculate Reduced Levels
Initial Reduced Level (R.L.) at BM:
e Initial R.L. = BM reading - First Reading
e Initial R.L. =110.0 m - 0.0 m (as the first reading is taken at the benchmark)
e Initial R.L. =110.0 m
Calculate R.L. for each point:
o Use the following formulas for each point:
e R.L. (new point) = R.L. (previous point) + BS - FS
Step 4: Arithmetic Check
Perform an arithmetic check by comparing the sum of backsights with the sum of foresights. The
difference should be small, indicating the closure error.

Now, let's calculate the R.L. for each point:

\text{Point 1 R.L.} & = 110.0 + 3.150 - 1.605 \\

\text{Point 2 R.L.} & = \text{Point 1 R.L.} + 0.920 - 2.600 \\
\text{Point 3 R.L.} & = \text{Point 2 R.L.} + 1.125 - 2.900 \\
\text{Point 4 R.L.} & = \text{Point 3 R.L.} + 1.605 - 0.605 \\
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\text{Point 5 R.L.} & = \text{Point 4 R.L.} + 2.600 - 2.265 \\

\end{align*} \]

Now, calculate the sums of back sights and foresights and check for closure error.

\[ text{Sum of Back sights (BS)} = 3.150 + 0.920 + 1.125\]

\[ \text{Sum of Foresights (FS)} = 1.605 + 2.600 + 2.900 + 0.605 + 2.265 \]

If the sums are close, the arithmetic check is successful. This process will provide you with the Reduced
Levels for each point, and the arithmetic check will ensure the accuracy of your calculations.

2. What are all the requirement of good cement?
Good cement should possess specific characteristics and qualities to ensure its effectiveness in
construction applications. The requirements of good cement are:

1. Chemical Composition:
e Silica (Si02): Should be present in a high percentage for strength development.
e Alumina (Al203): Enhances the cement's strength.
e lron Oxide (Fe203): Should be present in limited amounts to prevent the discoloration of
cement.
2. Fineness:
e The cement should be finely ground to increase its surface area and improve reactivity.
3. Setting Time:
e The initial and final setting times should be controlled to allow sufficient time for placing and
finishing the concrete.
4. Soundness:
e Cement should not undergo significant expansion or contraction during the setting period.
Soundness tests ensure minimal volume change.
5. Strength:
e Cement should exhibit high compressive strength. Different grades of cement (e.g., OPC 33,
OPC 43, OPC 53) indicate varying levels of strength.
6. Consistency:
o Cement paste should have a consistent and workable consistency for ease of handling and
placing.
7. Hydration Heat:
e The heat generated during cement hydration should be moderate to prevent thermal cracking and
other issues.

8. Durability:
e Cement should be durable in various environmental conditions, resisting chemical attacks and
weathering.
9. Color:

e The color of cement should be uniform and should not vary significantly, especially for aesthetic
purposes in architectural applications.

10. Uniformity of Composition:
e The composition of cement should be consistent throughout production batches to ensure
predictable and reliable performance.
11. Storage and Shelf Life:
e Cement should be stored in dry conditions to prevent moisture absorption. It should have a
reasonable shelf life without significant deterioration.
12. Setting Retarders and Accelerators:
o Some applications may require additives to control the setting time, either slowing it down or
accelerating it.
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Low Alkali Content:

o High alkali content in cement can lead to alkali-aggregate reaction (AAR), causing expansion
and cracking. Low alkali content is desirable.
Fineness Modulus:
o It should be within a specified range to ensure proper particle size distribution and reactivity.
Conservation of Resources:
e The production process should be environmentally sustainable, minimizing resource
consumption and emissions.
Quality Control and Testing:
e Rigorous quality control measures and testing protocols should be in place during the
manufacturing process to ensure consistent quality.

Meeting these requirements ensures that cement performs well in concrete and other construction
applications, providing strength, durability, and reliability over the life of the structure.

3. Explain the properties of cement concrete.

Cement concrete is a widely used construction material known for its versatility, durability, and strength.
The properties of cement concrete are influenced by various factors, including the mix design, curing
conditions, and environmental factors. Here are some key properties of cement concrete:

Compressive Strength:
o Compressive strength is the most important property of concrete. It represents the ability of
concrete to withstand axial loads or forces. The strength is typically measured in megapascals
(MPa) or pounds per square inch (psi).
Tensile Strength:
e While concrete has high compressive strength, its tensile strength is relatively low. To address
this, reinforcing materials like steel bars (rebar) are often added to enhance tensile strength.
Flexural Strength:
o Flexural strength is the ability of concrete to resist bending or cracking under applied loads. It is
crucial in applications such as beams and slabs.
Durability:
o Durability is the ability of concrete to resist weathering, chemical attack, abrasion, and other
environmental factors. Proper mix design and curing practices contribute to enhanced durability.
Workability:
o Workability refers to the ease with which concrete can be mixed, placed, and compacted. It is
influenced by factors such as water-cement ratio, aggregate size, and admixtures.
Setting Time:
e Setting time is the time taken by concrete to change from a plastic state to a rigid state. It includes
initial setting time and final setting time. The setting time is influenced by factors like
temperature, cement type, and admixtures.

Heat of Hydration:
o Heat of hydration is the heat released during the chemical reaction between cement and water.
Excessive heat can lead to thermal cracking, making it important to control the heat of hydration.
Shrinkage:
o Concrete undergoes both plastic and drying shrinkage. Shrinkage can lead to cracking, so control
measures and proper curing are essential.
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9. Porosity and Permeability:

o Low porosity and permeability are desirable properties to prevent the penetration of water and
harmful substances. Adequate curing and the use of pozzolanic materials can help improve these
properties.

10. Abrasion Resistance:

o Concrete surfaces may be subjected to abrasion, especially in high-traffic areas. The use of

quality aggregates and proper finishing techniques can enhance abrasion resistance.
11. Chemical Resistance:

o Concrete should resist chemical attacks from substances like acids, sulfates, and chlorides. This

property is crucial in environments where exposure to aggressive chemicals is likely.
12. Volume Stability:

e Concrete should exhibit minimal volume change due to temperature variations, preventing

cracking and other issues associated with dimensional instability.
13. Elasticity:

e The elasticity of concrete is its ability to deform under stress and return to its original shape

when the stress is removed. It influences the behavior of structures under loading.
14. Appearance and Finish:

e The aesthetic properties of concrete, including color, texture, and finish, are important in
architectural applications. Additives and surface treatments can be used to achieve desired
appearances.
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UNIT-111 BUILDING COMPONENTS AND INFRASTRUCTURE

PART — A
1. Define Objectives of foundation:
To distribute the total load coming on the structure on a larger area
To support the structures
To give enough stability to the structure against various disturbing forces, such as wind and
rain.

2. What is meant by Deep foundation?
Deep foundation consists of pile and pier foundation. Pier foundations are rarely used for
buildings. This consists in carrying down through the soil a huge masonry cylinder which
may be supported on solid rock.

3. Which types of Failures occur in foundation?
1. Unequal settlement of soil
2. Unequal settlement of masonry
3. Withdrawal of moisture from sub soil.

4. Define Superstructure.
Superstructure mainly consists of walls, doors windows and lintels.
The purpose of superstructure is to provide the necessary utility of the building, structural
safety, fire safety, sanitation and ventilation.

5. Define English Bond:
English bond consists of headers and Stretchers in alternative courses of elevation.
A queen closer is placed next to the quoin header in each header course to the full
thickness of wall. Each alternative header lies centrally over a stretcher of the stretcher
course.

6. What are the different types of dam?
i. Rigid Dams
Solid gravity dam
Arch Dam
Buttress dam
Timber and steel dam

ii. Non rigid dams.
Earth Dams
Rockfils dams.

7. What are the different types of bridges?
e Permanent bridges

Back bridges

Through bridges

Semi through bridges

Straight bridges

Skew bridge

Arch Bridge

Slab Bridge

T beam and slab bridge

Bow string and girder bridge
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e Steel Arch bridge

8. What is cement concrete?
Concrete is defined as a building material obtained by mixing cement, fine and course
aggregates and water in suitable proportions. The resultant plastic mixture after curing
becomes hard mass. The course aggregates are broken stone, broken bricks or gravel.
The fine aggregate is sand or Surki and the binding material is lime or cement

9. List out the properties of cement concrete.
i) It is plastic when freshly prepared and can be moulded to any shape.
ii) Concrete does not lose its strength with age and does not require
iii) It is durable and not affected by weather.
iv) It has a high compressive strength.
v) It is free from corrosion and there is no appreciable effect of atmospheric agents on it.
vi) It hardens with age and the process of hardening continues for a long time after the
concrete has attained sufficient strength.

10. State the various uses of cement concrete.
i) Concrete is mainly used in the construction of foundations, columns,
floors, roof slabs, beams, lintels, water tanks, sumps etc...
ii) Concrete is used in massive structures such as dams and bridges.
iii) Concrete is used in the construction of bunkers, silos etc.

11. List out the few types of special Cement concrete.
i) No- fines concrete ii) Pre-cast concrete iii) Fiber reinforced concrete
iv) Pre stresses concrete

12. What is meant by water cement ratio?
The ration of weight of water used to that of cement is termed as water cement ratio.
Water
Cement ratio depends upon the strength and workability desired and method of
compaction.

13. Why are steel rods used in Reinforced Cement Concrete?
Concrete is good in compression and weak in tension. To take all the tension forces steel
rods
are used in concrete.

14. Define curing of concrete.
The finished concrete surface should be kept wet for at least 7 days to promote continued
hydration of cement. This is called curing of concrete.

15. What is meant by1:2:4 concrete mixes?
In 1:2:4 concrete mix, the materials are measured by the mass like 1 part of cement, 2
parts of fine aggregate 9 sand and 4 parts of course aggregate.

16. How to select the site for foundation?
i) Soil at the building site should not be of artificially made- up type.
if) Site should not be undulating since this leads to increase in cost for levelling the
ground.
iii) The site should have its general slope and the ground water table in the site should
not be high.
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17. Define Bearing capacity, Ultimate bearing capacity and Safe bearing capacity?
Bearing capacity: It is defined as the maximum load per unit area which the soil will
resist safely without displacement.

Ultimate bearing capacity: It is the gross pressure intensity at the base of the foundation
at which the soil fails in shear.

Safe bearing capacity: It is the maximum pressure which the soils can Cary safely without
risk of shear failure.

18.How to improve the bearing capacity of soil?
i) By increasing depth of foundation ii) By cement grating
iii) By draining the sub soil water iv) By compacting the soil

19. What are the loads acting on foundation?
i) Live load ii) Dead load iii) Wind load

20. List out the requirements of a good foundation?
The foundation should be so located that it is able to resist any unexpected future
influence
This may adversely affect its performance

21. Mention the types of foundation?
Foundations are classified in to two types depends on the depth as
i) Shallow foundation
ii) Deep foundation
Shallow foundations are those in which the depth is equal to or less than its width. When
the depth is more than the width, it is termed as a deep foundation

22. Mention the different types of shallow foundation?
i) Isolated column footing ii) Wall footing iii) Combined footing iv) Cantilever footing
v) Continuous footing vi) Inverted arch footing vi) Stepped footing

23. Mention the different types of deep foundation?
i) Pile foundation ii) Pier foundation iii) Well foundation

24. What are the causes of failure of foundation?
i) Unequal settlement of the sub-soil
ii) Shrinkage of the sub-soil due to the variations in the depth of water table
iii) Sudden earthquake and heavy rains

25. What are the remedial measures for the failure of foundation?
i) Foundation should be taken down to a depth where no ground water movement occurs.
ii) The soil moisture content is maintained constant.
iii) The sides of the foundation should be protected by proper drainage.

26. State any two shallow foundations.

The common types of shallow foundations are as follows:
Individual Footing or Isolated Footing.
Wall Footing or Strip footing or Continuous Footing.
Combined Footing:
Cantilever or Strap Footing.
Raft or Mat Foundation.
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What is a culvert?

A culvert is a structure that channels water past an obstacle or to a subterranean
waterway. Typically embedded so as to be surrounded by soil.

What are the tools used for dressing of stones?

There are many types of tools uses for the dressing of stones such as pitching tools,
mason's hammer, club hammer, scabbling hammer, spacing hammer, drafting chisel,
point chisel, punch chisel, claw chisel, soft stone chisels scabbling pick, puncheon, and
axe.

Mention the objectives of plastering.

The primary goal behind plastering is to protect the surface from atmospheric influences
such as chemical attacks, to conceal defective masonry workmanship, to conceal porous
materials, and to provide a suitable surface for painting.

State the purpose of a dam.

Dams are primarily constructed to generate electricity through the use of water.
Hydroelectricity is the name given to this type of electricity. Dam-created reservoirs not
only prevent flooding but also offer water for purposes such as agriculture, human
consumption, industrial use, aquaculture, and navigation.

Classify hydraulic turbines based on operating head and direction of water flow.
Classification of Turbine based on the direction of flow of water
o Tangential Flow: Turbines that experience water striking the blades tangentially
to their path of rotation are referred to as tangential flow turbines. ...

o Radial Flow: ...
o Axial Flow:
What is meant by water-cement ratio?
It is the ratio of the mass of water to the mass of cement added to concrete. The water

cement ratio formula directly affects the strength & durability of the concrete. The typical
water-cement ratio varies between 0.40 - 0.60 for different grades of concrete mix.

What are elastic materials?

Elastic materials are those that after the elastic deformation is eliminated, revert to their
original dimensions and shapes. Elastomers are elastic materials that when bent, return
to their original shape. Elastic rubber bands show the property of elasticity.

Write any four disadvantages of flat roofs.
Flat Roof Disadvantages
e Appearance. This is a matter of opinion, but some think flat roofs are less stylish.

e Stability. Flat roofs have a tendency to be less stable, especially large flat roofs.

e Drainage. Flat roofs do not drain as well as sloped roofs. ...
e Less Space Inside. ...
e Less Insulation.

Define stress and strain.
Stress is defined as a force acting per unit area of an object, while strain is stated as the
amount of relative deformation caused by the force
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36. Differentiate between thermal and hydroelectric power.

Thermal energy is produced by burning coal, petroleum and Natural
gas. Hydroelectricity is produced by fast flowing water with the help of turbines. It uses
non-renewable resources to generate electricity. It uses renewable resources to generate
electricity.

37. What is meant by greenhouse effect?
The greenhouse effect is the process through which heat is trapped near Earth's surface
by substances known as ‘greenhouse gases.' Imagine these gases as a cozy blanket
enveloping our planet, helping to maintain a warmer temperature than it would have
otherwise.

38. State the required properties of good quality sand.
Properties of Good Sand
e Should be completely inert. ...

e Grains should be sharp, strong & angular.
e Should not contain any hygroscopic salts (i.e., CaCl,, MgCl, etc.).

e Should not contain clay & silt; usually 3-4% clay & silt is ordinarily permitted
for practical reasons.

e There should be no organic matter.

39. How are the roofs classified in general?
Roofs are classified as being either pitched or flat. Timber is the most common material
used nowadays, usually in the form of prefabricated timber trusses.

PART -B
1. Brief the quality requirement of brick
The quality requirements of bricks are crucial to ensure their suitability for construction purposes. Here
are the key quality requirements of bricks:

1. Dimensions:
e Bricks should have uniform dimensions, ensuring consistency in size and shape. Standard sizes
are specified for different types of bricks.
2. Compressive Strength:
o Bricks should possess adequate compressive strength to withstand the loads they will bear in a
structure. The compressive strength is usually measured in megapascals (MPa).
3. Absorption:
e The water absorption capacity of bricks should be within specified limits. Excessive water
absorption can lead to frost damage and reduced durability.
4. Efflorescence Resistance:
e Bricks should resist efflorescence, the white, powdery deposit of soluble salts on the surface.
Efflorescence can affect the appearance and long-term durability of bricks.
5. Density:
« Bricks should have a specific density within acceptable ranges. The density affects the thermal
and sound insulation properties of bricks.
6. Dimensional Stability:
e Bricks should exhibit minimal changes in size and shape due to moisture absorption or
temperature variations to prevent cracking and distortion.
7. Color:
o Bricks should have a uniform color, and any color variations should be within acceptable limits.
The color can impact the aesthetic appeal of a structure.
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Sound Insulation:

e Bricks should provide a certain level of sound insulation, especially in residential and
commercial constructions.
Hardness:
e Bricks should possess sufficient hardness to resist wear and abrasion. This property is
particularly important for bricks used in paving applications.
Fire Resistance:
e Bricks should have good fire resistance to withstand high temperatures without significant
damage. Fire bricks, in particular, are designed for high-temperature applications.
Frost Resistance:
o Bricks used in exterior applications should have resistance to frost to prevent cracking and
spalling in freezing conditions.
Texture and Finish:
e Bricks should have a smooth and uniform texture, and the finish should be free from cracks,
chips, or other defects.
Shape:
« Bricks should have regular and sharp edges, and corners should be square. Irregular shapes can
lead to difficulties in construction and affect the aesthetics.
Efficiency in Bonding:
o Bricks should be designed to efficiently form bonds with mortar, ensuring stability and strength
in masonry structures.
Low Thermal Conductivity:
e Bricks with low thermal conductivity contribute to better insulation properties, reducing the
transfer of heat through the building envelope.
Consistency in Manufacturing:
e Bricks from the same batch or manufacturing lot should have consistent properties. Quality
control measures during manufacturing are essential for maintaining consistency.

Explain the necessary qualities of a good stone.
Good quality stones are essential for various construction purposes, and their qualities influence the
durability and strength of structures. Here are the necessary qualities of a good stone:

Hardness:
e A good stone should be hard enough to withstand wear, abrasion, and impact. Hardness is
important for durability in structures subjected to heavy loads or weathering.
Durability:
« Stones should be durable and resistant to weathering, chemical actions, and other environmental
factors. Durability ensures the long-term stability of structures.
Strength:
e Stones should possess sufficient compressive strength to support the loads they will bear in a
structure. Compressive strength is crucial for load-bearing applications.
Toughness:
e Toughness is the ability of a stone to resist impact without breaking. A tough stone can withstand
sudden shocks and heavy loads.
Porosity and Absorption:
e Low porosity and absorption prevent the stone from absorbing and retaining excessive water.
High porosity can lead to frost damage and other weathering effects.
Weather Resistance:
o Stones should resist the effects of weathering, including rain, sunlight, and temperature changes.
Weather-resistant stones maintain their appearance and structural integrity over time.
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Density:
o Density influences the weight of the stone and its resistance to various stresses. Stones with
appropriate density contribute to stability in construction.
Workability:
o Good stones should be workable, allowing them to be easily shaped, carved, or cut into desired
forms. Workability is important for detailed architectural elements.
Appearance:
« Stones with pleasing colors, textures, and grains are preferred for architectural and decorative
purposes. The appearance of stones contributes to the aesthetics of the structure.
Chemical Inertness:
o Stones should be chemically inert and not react with atmospheric gases or chemicals present in
the surroundings. This helps in maintaining the stone's appearance and integrity.
Texture:
e The texture of a stone refers to the size, arrangement, and quality of grains. It affects the
appearance and workability of the stone.
Soundness:
e Soundness refers to the ability of a stone to resist disintegration due to weathering or chemical
actions. A sound stone remains intact and stable over time.
Fire Resistance:
o Fire resistance is crucial in applications where stones are exposed to high temperatures. Stones
should not undergo significant damage or structural weakness when subjected to fire.

Availability and Cost:
e Good stones should be readily available in the desired quantity and at a reasonable cost.
Availability and cost considerations are practical aspects in construction.
Non-Porous Surface:
« Stones with non-porous surfaces are resistant to the penetration of liquids and prevent the growth
of fungi and algae, contributing to the cleanliness and aesthetics of the structure.
Consistency:
e Stones from the same quarry or source should exhibit consistency in color, texture, and other
physical properties. Consistency ensures uniformity in the appearance of structures.

3. With a neat sketch, Explain the working principle of closed cycle Gas turbine Power plant and its
advantages and Disadvantages

Working Principle:
A closed cycle gas turbine power plant operates on the Brayton Cycle, consisting of the following key
components:

Compressor:
e The process begins with the compression of atmospheric air in the compressor. The compressed air is
then sent to the combustion chamber.
Combustion Chamber:
¢ Inthe combustion chamber, fuel (typically natural gas or diesel) is injected into the compressed air, and
the mixture is ignited. The combustion of fuel raises the temperature and pressure of the working fluid.
Turbine:
e The high-temperature, high-pressure gas is then expanded through a turbine. The turbine converts the
thermal energy of the gas into mechanical energy, driving the turbine blades and the connected shatft.
Generator:
e The rotating shaft is connected to a generator, where the mechanical energy is converted into electrical
energy.
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Cooler/Heat Exchanger:
o After leaving the turbine, the exhaust gases pass through a cooler or heat exchanger, where they release
heat to the surroundings, and the working fluid is condensed back to its initial state.
Recirculation:
e The condensed working fluid is recirculated back to the compressor to start the cycle again.

Advantages:
High Efficiency:
e Closed cycle gas turbine power plants can achieve high thermal efficiency due to the Brayton Cycle's
continuous and controlled process.
Compact Design:
e Gas turbine power plants are generally more compact and have a higher power-to-weight ratio compared
to some other power generation systems.
Quick Start and Shutdown:
e Gas turbines can start and stop quickly, making them suitable for meeting sudden changes in demand and
providing grid stability.
Low Emissions:
e Closed cycle gas turbine power plants typically produce lower emissions compared to other fossil fuel-
based power plants.

Disadvantages:
High Initial Cost:

e The initial cost of setting up a gas turbine power plant can be high due to the precision engineering
required for the turbines and compressors.

Fuel Dependency:
e These power plants are dependent on the availability and cost of fuel. Fluctuations in fuel prices can
impact the operating costs.
Lower Efficiency at Partial Load:
e Gas turbines may experience lower efficiency at partial loads, which can occur during periods of low
power demand.
Limited Heat Recovery:
e Closed cycle gas turbines may not be as effective in heat recovery compared to combined cycle gas
turbines, where additional steam turbines capture and utilize waste heat.
Noise and Vibration:
o Gas turbines can generate significant noise and vibrations, which may require additional measures for
noise reduction and structural support.
Maintenance Challenges:
e The high-speed rotating components and complex systems of gas turbines may pose maintenance
challenges, requiring skilled personnel and periodic shutdowns for maintenance.

Differentiate between fire tube and water tube boilers.
Fire tube boilers and water tube boilers are two types of steam boilers used in various industries. They
differ in their design, construction, and operational characteristics. Here's a differentiation between fire
tube and water tube boilers:

Fire Tube Boilers:

Construction:
o Fire tube boilers consist of a cylindrical shell with a set of tubes running through it. The tubes are
surrounded by water, and the combustion gases pass through them.
Heat Transfer:
e Heat transfer occurs through the walls of the tubes to the surrounding water. The hot gases produced by
combustion flow inside the tubes.
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Water Content:
o Fire tube boilers typically have a lower water content compared to water tube boilers. They respond
quickly to changes in load.
Pressure:
e Firetube boilers operate at lower pressures, making them suitable for small to medium-sized applications.
Size and Weight:
e Fire tube boilers are generally smaller and lighter compared to water tube boilers, making them suitable
for portable applications.
Efficiency:
e Fire tube boilers may have lower thermal efficiency compared to water tube boilers, especially at higher
pressures.
Accessibility:
e Firetube boilers are easier to inspect and clean due to their simple design. The tubes are easily accessible
for maintenance.

Water Tube Boilers:

Construction:
e Water tube boilers consist of a series of tubes through which water circulates. The tubes are exposed to
the heat produced by combustion, and the steam is generated in the tubes.
Heat Transfer:
e Heat transfer occurs through the tubes, and the water surrounds the tubes. The hot gases pass over the
exterior surfaces of the tubes.
Water Content:
o Water tube boilers typically have a higher water content, providing better water circulation and the ability
to handle high steam demands.

Pressure:
e Water tube boilers can operate at higher pressures, making them suitable for high-capacity and high-
pressure applications.
Size and Weight:
o Water tube boilers are generally larger and heavier compared to fire tube boilers. They are suitable for
stationary industrial applications.
Efficiency:
o Water tube boilers can achieve higher thermal efficiency, especially at high pressures. They are suitable
for large-scale power generation.
Accessibility:
o Water tube boilers may be more challenging to inspect and maintain due to the complexity of the tube
arrangement. Specialized tools and procedures are often required.

Application Differences:

Fire Tube Boilers:
e Commonly used in small to medium-sized applications such as heating systems, process steam, and
portable boilers.
Water Tube Boilers:
o Preferred for large-scale power generation, industrial processes with high steam demand, and applications
requiring high pressures.

5. With a neat sketch, explain the working principle of a Cochran boiler.

Cochran Boiler Working Principle:

The Cochran boiler is a vertical, multi-tubular, internally fired, and naturally circulated boiler. It
operates on the principle of the forced circulation of water. Here are the main components and the
working principle:
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1. Shell:

The Cochran boiler has a cylindrical shell that houses the water and steam.

2. Furnace:

It contains the furnace where the fuel (typically solid fuel like coal) is burnt.

3. Grate:

The fuel is placed on a grate and burnt in the furnace.

4. Combustion Chamber:

The hot gases produced during combustion rise upwards, passing through the combustion chamber.
5. Tubes:

A set of fire tubes surround the combustion chamber. The hot gases pass through these tubes, transferring heat to
the water surrounding them.

6. Water Space:

The water surrounds the fire tubes in the water space. It gets heated by the hot gases and converts into steam.

7. Steam Outlet:

The generated steam collects in the steam space above the water level and exits the boiler through a steam outlet.
8. Chimney:

The chimney facilitates the exhaust of combustion gases and creates a draft for proper combustion.
Working Steps:
Fuel Combustion:

e The fuel is burnt in the furnace, producing hot gases.
Heat Transfer:

e The hot gases pass through the fire tubes, transferring heat to the water surrounding them.
Steam Generation:

e The water gets heated, and steam is generated in the steam space above the water level.
Steam Outlet:

e The steam exits the boiler through a steam outlet for various applications.
Chimney Draft:

e The chimney ensures proper draft, facilitating the exhaust of combustion gases.

Advantages of Cochran Boiler:

Compact Design: Cochran boilers have a compact design, making them suitable for small spaces.
Efficient Heat Transfer: The multiple fire tubes enhance heat transfer efficiency.

Easy Maintenance: The simple design allows for easy inspection and maintenance.

Quick Steam Generation: Cochran boilers can generate steam quickly.
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Disadvantages of Cochran Boiler:
Limited Capacity: Cochran boilers are suitable for small to medium capacities.
Not Suitable for High Pressures: They are not suitable for high-pressure applications.
Fuel Limitation: The choice of solid fuels limits fuel options.

6. What is the necessity of compounding of steam turbines? List the different types of compounding.
Explain any one type of compounding with neat sketches.

Necessity of Compounding in Steam Turbines:

The primary objective of compounding in steam turbines is to improve overall efficiency by extracting
maximum work from the steam over a broader pressure range. Steam expands through a series of turbine
stages, and compounding helps to maintain a relatively constant blade velocity, leading to increased
efficiency. The key reasons for compounding include:

Efficiency Improvement:
e Compounding allows the steam to expand through multiple stages, extracting energy at different pressure
levels. This improves the overall efficiency of the turbine.
Avoiding High Blade Velocities:
e Compounding helps in avoiding excessively high blade velocities, which could lead to issues like erosion
and vibration. It allows for a gradual decrease in steam pressure across stages.
Reducing Steam Velocity Variation:
e Compounding helps in reducing the variation of steam velocity across the turbine stages, resulting in
more uniform energy extraction and improved efficiency.
Handling Large Pressure Drops:
e Compounding is especially useful in handling large pressure drops encountered in high-pressure steam
turbines. Dividing the expansion into stages mitigates the challenges associated with a single high-
pressure drop.

Types of Compounding in Steam Turbines:

Pressure Compounding:

e The expansion of steam occurs in stages with each stage operating at a lower pressure than the previous
one. This can be achieved through methods like velocity compounding, pressure compounding, and
pressure-velocity compounding.

Velocity Compounding:

e The steam's kinetic energy is converted to mechanical energy through a series of velocity stages. This is

achieved using moving blades followed by fixed blades, which redirect and control the steam flow.
Pressure-Velocity Compounding:

e Combines aspects of both pressure and velocity compounding to optimize efficiency. Steam expands

through multiple pressure stages, and within each stage, there is further velocity compounding.

Explanation of One Type of Compounding - Pressure Compounding:
Diagram of Pressure Compounding in a Steam Turbine:

Working Principle:

High-Pressure Stage:
o Steam enters the high-pressure stage and expands, producing work as it passes through the moving blades.
The pressure drops, and partially expanded steam continues to the next stage.
Intermediate-Pressure Stage:
e The partially expanded steam from the high-pressure stage enters the intermediate-pressure stage, where
further expansion and work extraction occur. The pressure drops again.
Low-Pressure Stage:
e The steam continues to the low-pressure stage, undergoing additional expansion and producing more
work. By the end of the process, the steam has expanded through multiple stages, extracting energy
efficiently.
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Advantages of Pressure Compounding:

1. Increased Efficiency:
e Pressure compounding allows for a more gradual expansion of steam, extracting energy efficiently across
multiple stages, leading to higher overall efficiency.

2. Better Control of Blade Velocities:

e The gradual reduction in pressure across stages helps in controlling blade velocities, reducing the risk of
erosion and vibration.

3. Handling Large Pressure Drops:
e Well-suited for applications where a large pressure drop needs to be managed effectively.

7. Explain the various defects that are observed in plastering.

Plastering is a crucial process in construction that involves applying a thin layer of mortar or plaster mix
to walls and ceilings to create a smooth, even, and aesthetically pleasing surface. However, several
defects can occur during the plastering process. Here are various defects observed in plastering:

1. Blistering:

o Blisters are small bubbles or raised areas on the plaster surface. They can be caused by the

presence of air or moisture in the plaster mix, inadequate curing, or improper troweling.
2. Crazing:

e Crazing refers to fine cracks on the surface of the plaster. It can result from rapid drying,

excessive suction of the base surface, or insufficient curing.
3. Hollows and Depressions:

e These are uneven surfaces with hollows or depressions in the plaster. They can occur due to

improper application, inadequate mixing, or poor workmanship.
4. Cracking:

o Cracks can develop in the plaster over time due to various reasons, including inadequate curing,
settlement of the building, or poor workmanship. Cracks can be classified as hairline cracks,
map cracking, or structural cracks.

5. Shrinkage Cracks:

e Shrinkage cracks occur when the plaster mix undergoes excessive drying and shrinkage. Proper

curing and control of the mix’s water content can help minimize shrinkage cracks.
6. Peeling:

e Peeling involves the detachment of the plaster from the base surface. It can result from poor

adhesion, inadequate surface preparation, or the use of improper plaster mix.
7. Bulging:

« Bulging is the outward protrusion of the plaster. It can occur due to inadequate support, improper

curing, or the use of excessive water in the mix.
8. Efflorescence:

o Efflorescence is the formation of white, powdery deposits on the plaster surface. It is caused by

the migration of soluble salts to the surface due to water movement within the wall.
9. Trowel Marks:

o Trowel marks are visible lines or uneven textures left on the plaster surface due to improper

troweling techniques or uneven application of plaster.
10. Rippling:

e Rippling refers to the formation of irregular waves or ripples on the plaster surface. It can be

caused by uneven drying, improper application, or an inconsistent mix.
11. Discoloration:

o Discoloration involves variations in color across the plastered surface. It can result from uneven

curing, use of different batches of plaster mix, or contamination.
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12. Jointing Defects:

o Defects in joints, such as uneven or poorly finished joints, can detract from the overall
appearance of the plastered surface.

8. Compare stone masonry and Brick masonry and explain their types with neat sketches.
Comparison of Stone Masonry and Brick Masonry:

1. Material:

e Stone Masonry: Uses natural stones like granite, limestone, or sandstone.
o Brick Masonry: Utilizes bricks made from clay or concrete.

2. Construction Process:

e Stone Masonry: Requires skilled labor due to irregular shapes of stones, involves dressing and shaping
of stones.

« Brick Masonry: Generally easier to construct as bricks are uniform in size and shape.
3. Appearance:

o Stone Masonry: Provides a natural and rustic appearance. Stones may vary in color and texture.

e Brick Masonry: Offers a more uniform and regular appearance due to standardized brick sizes.

4. Load-Bearing Capacity:

o Stone Masonry: Generally has higher load-bearing capacity as compared to brick masonry.

e Brick Masonry: Has good load-bearing capacity but may require additional reinforcements in certain
cases.
5. Cost:

e Stone Masonry: Typically more expensive due to the cost of acquiring and shaping natural stones.
e Brick Masonry: Generally more cost-effective as bricks are mass-produced and readily available.

6. Construction Speed:

e Stone Masonry: Usually takes longer due to the manual labor involved in shaping and placing irregular
stones.

e Brick Masonry: Can be constructed relatively quickly as bricks are uniform and easier to handle.

7. Insulation:

e Stone Masonry: Offers better thermal insulation due to the density of natural stones.
e Brick Masonry: Provides good insulation properties but may require additional insulation materials in
some cases.
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Types of Stone Masonry:

Random Rubble Masonry:

o lrregularly shaped stones are used without any uniformity in size. Mortar is used to fill gaps.
Coursed Rubble Masonry:

o Stones are roughly shaped to fit into horizontal courses. Provides a more regular appearance.
Ashlar Masonry:

o Uniformly shaped and dressed stones are used, providing a very smooth and regular appearance.

Types of Brick Masonry:

English Bond:
o Alternating courses of headers and stretchers are used. Provides a strong and aesthetically
pleasing pattern.
Flemish Bond:
o Alternating headers and stretchers are used in each course, creating a more decorative pattern.
Stretcher Bond:
e Only stretchers are used in each course, creating a simple and cost-effective pattern.

These sketches and descriptions provide a basic understanding of the visual appearance and arrangement
of stones and bricks in different masonry types. The choice between stone and brick masonry depends
on factors such as aesthetics, cost, availability of materials, and the structural requirements of the
building.

9. Distinguish between state highways and national highways and state how they are managed.
Distinguishing Between State Highways and National Highways:

**1. Ownership and Jurisdiction:

State Highways: Owned and maintained by the respective state governments.
National Highways: Owned by the central government but maintained by the National Highways
Authority of India (NHAI).

**2. Length and Importance:

State Highways: Generally shorter in length, connecting major cities and towns within a state.
National Highways: Longer in length, connecting different states and major regions, serving as a part
of the national transportation network.

**3. Interstate Connectivity:

State Highways: Primarily cater to intra-state transportation needs.
National Highways: Facilitate interstate connectivity and play a crucial role in the overall
transportation network.

**4. Funding:

State Highways: Funded and maintained by the respective state governments.
National Highways: Funding for development and maintenance comes from the central government,
and projects are often executed by the NHAI.
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**5, Traffic Volume:

State Highways: Handle relatively lower traffic volumes compared to national highways.
National Highways: Designed to handle higher traffic volumes, including heavy commercial traffic.

**6. International Connectivity:

State Highways: Do not typically connect to international borders.
National Highways: Some national highways may connect to international borders, facilitating cross-
border transportation.

Management of State Highways and National Highways:
**1. State Highways Management:

Development and Maintenance: Managed by the respective state's Public Works Department (PWD)
or equivalent agency.

Funding: State governments allocate funds for the construction, improvement, and maintenance of state
highways.

Project Execution: State-level agencies are responsible for executing projects related to state highways.
Regulations: Rules and regulations governing state highways are determined by the state government.

**2. National Highways Management:

Development and Maintenance: Managed by the National Highways Authority of India (NHAI), a
central government agency.

Funding: Funding for national highways comes from the central government budget, and NHAI is
responsible for allocating resources.

Project Execution: NHAI oversees the planning, execution, and maintenance of national highway
projects. It may involve collaboration with state governments for project implementation.
Regulations: NHAI establishes and enforces regulations governing national highways, ensuring
uniform standards across the country.

Collaboration between State and National Authorities:

In practice, there is often collaboration between state and national authorities for the seamless
development and management of highways. Coordination mechanisms are established to address
interstate connectivity and ensure the overall efficiency of the transportation network.

In summary, while state highways primarily serve intra-state transportation needs and are managed by
state governments, national highways are part of the broader national transportation network, funded
and overseen by the central government through the NHAI. Coordination between state and national
authorities is crucial for the effective and efficient management of the entire highway system.
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10. Classify the railways based on their gauge length and state their relative merits and demerits.

Railways can be classified based on the gauge, which refers to the distance between the inner faces of
the two parallel rails. Different countries and regions have adopted various gauges for their railway
systems. Here are some common classifications based on gauge length:

Broad Gauge:

Gauge Length: Greater than 1,435 mm (4 feet 8.5 inches), which is the standard gauge.

Examples: Indian Broad Gauge (1,676 mm), Russian Gauge (1,520 mm), Irish Gauge (1,600 mm), and
Iberian Gauge (1,668 mm).

Relative Merits:

Stability: Broad gauge provides better stability, especially at higher speeds.
Capacity: Can accommodate larger and heavier loads.

Smooth Ride: Passengers experience a relatively smoother ride.

Safety: Generally considered safer due to a wider track.

Relative Demerits:

Construction Cost: Higher initial construction and maintenance costs.

Space: Requires more space for construction and land acquisition.

Interoperability: Lack of interoperability with standard and narrow gauges.

Standard Gauge:

Gauge Length: 1,435 mm (4 feet 8.5 inches).

Examples: Used as the standard gauge in many countries, including the United States, Canada,
European countries, Japan, South Korea, and others.

Relative Merits:

Interoperability: Standard gauge allows interoperability between different rail systems.
Construction Cost: Generally lower initial construction and maintenance costs compared to broad
gauge.

Space: Requires less space for construction and land acquisition.

Relative Demerits:

Stability: Less stable at very high speeds compared to broad gauge.

Capacity: Slightly lower capacity for heavy and large loads.

Narrow Gauge:

Gauge Length: Less than the standard gauge (typically between 600 mm and 1,067 mm).
Examples: Used in some mountainous and hilly terrains, such as in parts of India and Switzerland.

Relative Merits:

Construction Cost: Lower initial construction and maintenance costs.
Space: Requires less space for construction and land acquisition, suitable for challenging terrains.
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Relative Demerits:

Stability: Less stable, especially at higher speeds.
Capacity: Limited capacity for heavy and large loads.
Interoperability: Lack of interoperability with standard and broad gauges.

Dual Gauge:
Gauge Length: Combination of two different gauges on the same track.
Examples: Commonly used for shared tracks to accommodate both broad and standard gauge trains.

Relative Merits:

Interoperability: Allows trains of different gauges to use the same track.
Flexibility: Can be implemented in regions with mixed gauge requirements.

Relative Demerits:

Complexity: Construction and maintenance may be more complex.
Space: Requires more space compared to a single gauge.

The choice of gauge depends on factors such as terrain, intended use, and historical decisions. Each
gauge has its advantages and disadvantages, and the selection is often based on regional and operational
requirements.

11.Considering the importance of catering to climate change, illustrate the concept of green buildings
elaborately.
Green buildings, also known as sustainable or eco-friendly buildings, are designed and constructed with
a focus on minimizing their environmental impact, reducing resource consumption, and promoting the
health and well-being of occupants. These buildings are part of a broader sustainable development
strategy, addressing climate change concerns by adopting environmentally responsible practices. Here
are key aspects of green buildings:

1. Energy Efficiency:
Concept: Green buildings prioritize energy efficiency by incorporating design features and technologies that
reduce energy consumption.
Elaboration:
e High-performance insulation materials.
o Energy-efficient windows and doors.
o Use of natural lighting to reduce reliance on artificial lighting.
o Energy-efficient heating, ventilation, and air conditioning (HVAC) systems.
e Renewable energy sources like solar panels or wind turbines.

2. Water Efficiency:

Concept: Green buildings aim to minimize water usage and adopt sustainable water management practices.
Elaboration:

o Low-flow faucets, toilets, and showers to reduce water consumption.

o Water-efficient landscaping with native plants.

o Rainwater harvesting systems.

o Greywater recycling for non-potable uses.

3. Materials and Resources:

Concept: Green buildings prioritize the use of sustainable materials and aim to minimize construction waste.
Elaboration:

e Use of recycled or reclaimed materials.

e Locally sourced materials to reduce transportation impacts.
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o Construction waste management and recycling programs.

e Implementation of sustainable forestry practices for wood-based materials.

4. Indoor Environmental Quality:
Concept: Green buildings focus on creating a healthy and comfortable indoor environment for occupants.
Elaboration:

e Adequate ventilation to ensure fresh air circulation.

e Use of low-emission materials to improve indoor air quality.

o Integration of natural elements, such as plants, for improved well-being.

e  Proper humidity control to prevent mold and mildew growth.

5. Site Selection and Design:
Concept: Green buildings consider the impact of their location and design on the surrounding environment.
Elaboration:

o Selection of sites with minimal ecological impact.

e Integration of green spaces and sustainable landscaping.

e Implementation of smart growth principles to reduce urban sprawl.

e Minimization of the heat island effect through reflective roofing and permeable surfaces.

6. Innovation and Technology:
Concept: Green buildings embrace innovation and advanced technologies to enhance sustainability.
Elaboration:

e Smart building automation systems for optimized energy use.

e Advanced building materials with enhanced insulation properties.

e Integration of renewable energy storage solutions.

e Use of sensors for efficient lighting and HVAC control.

7. Certifications and Standards:

Concept: Green buildings often adhere to recognized certifications and standards that validate their
sustainability.

Elaboration:

Leadership in Energy and Environmental Design (LEED) certification.

BREEAM (Building Research Establishment Environmental Assessment Method) certification.

Green Star rating system.

Passive House standards for ultra-low energy buildings.

Benefits of Green Buildings in Addressing Climate Change:

Reduced Carbon Footprint: Energy-efficient features and renewable energy sources help reduce greenhouse
gas emissions.

Resource Conservation: Efficient use of water and materials minimizes resource depletion.

Improved Air and Water Quality: Green building practices contribute to better indoor and outdoor
environmental quality.

Resilience to Climate Change: Sustainable design enhances a building's resilience to climate impacts like
extreme weather events.

Green buildings play a crucial role in mitigating climate change by promoting sustainable practices
throughout their lifecycle, from construction to operation. They showcase a holistic approach to
environmental responsibility and provide a model for creating a more sustainable and resilient built
environment.

12. As a building engineer, state the importance of plinth area, floor area, built up area and floor space
index in a building assigned to you for planning and construction.

As a building engineer, understanding and appropriately utilizing various metrics related to building

area and space are crucial for effective planning and construction. Here's the importance of plinth area,

floor area, built-up area, and floor space index (FSI) in the context of planning and construction:
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1. Plinth Area:

Importance:
e Plinth area is the total built-up area at the floor level, including exterior walls but excluding balconies
and common areas.
o It serves as the basis for determining property taxes and assessing building regulations and zoning laws.
o Itis vital for space allocation and interior design decisions.

2. Floor Area:

Importance:
e Floor area refers to the total area of each floor, including usable spaces like rooms, corridors, and common
areas.

o Itis critical for space planning, interior design, and functionality assessments.
e Floor area calculations influence building layout and spatial organization.

3. Built-Up Area:

Importance:
e Built-up area encompasses the total covered area of a building, including plinth area, walls, staircases,
and service areas.
e Itis crucial for estimating construction costs, as it accounts for all areas under the building's roof.
e Built-up area is considered when determining construction materials, labor requirements, and project
timelines.

4. Floor Space Index (FSI):

Importance:
e FSI, also known as Floor Area Ratio (FAR), is the ratio of total buildable floor area to the total plot area.
e It guides the permissible construction density and height allowed on a given plot.
e FSI is a key parameter for adhering to local building regulations, zoning laws, and town planning
guidelines.
o It influences the overall building design and the extent to which a plot can be utilized for construction.

How These Metrics Influence Planning and Construction:
Compliance with Regulations:
e Plinth area, floor area, built-up area, and FSI are crucial for ensuring compliance with local building

codes and regulations. Understanding and adhering to these metrics help avoid legal issues during and
after construction.

Optimal Space Utilization:

o Proper utilization of plinth area, floor area, and built-up area ensures efficient use of available space. This

is critical for creating functional and aesthetically pleasing interiors.
Cost Estimation:

e Accurate calculations of plinth area, floor area, and built-up area are essential for estimating construction

costs, including materials, labor, and other expenses.
Structural Design:

e The dimensions and load-bearing requirements derived from these metrics influence the structural design
of the building. Engineers use this information to design foundations, columns, and other structural
elements.

Aesthetic Considerations:

e Plinth area, floor area, and built-up area influence the overall aesthetic and architectural design of the

building. These metrics guide decisions related to room sizes, layout, and spatial relationships.
Density and Urban Planning:

e FSlis critical in urban planning, helping determine the density of development in a given area. It plays a

key role in balancing infrastructure requirements and ensuring sustainable urban growth.

Understanding and effectively utilizing these metrics allow building engineers to create well-designed,

compliant, and cost-effective structures. Balancing functional requirements, aesthetic considerations,
and regulatory compliance is essential for successful planning and construction projects.
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13. Explain differential leveling with a neat sketch.

Differential leveling is a surveying technique used to measure the difference in elevation between two
points. This method is commonly employed in construction, road engineering, and other applications
where accurate elevation data is essential. Here's an explanation of the differential leveling process along
with a neat sketch:

Differential Leveling Process:
Equipment:

Level Instrument: A level instrument, such as an automatic level or a dumpy level, is used to measure
the height difference between points.

Leveling Rod: A leveling rod is a graduated staff placed at the points where elevations are to be
determined.

Procedure:

Setup:
o Place the level instrument at a known benchmark or a point with a known elevation.
e Adjust the level instrument to achieve a horizontal line of sight.
Backsight Reading:
o Take a backsight reading (BS) on the leveling rod held at the benchmark.
e Record the reading on the leveling instrument.
Intermediate Sightings:
e Move the level instrument to the first point where the elevation is to be determined.
o Take a foresight reading (FS) on the leveling rod held at this point.
e Record the FS reading.

Calculation:

o Calculate the height difference (rise or fall) between the benchmark and the first point using the

formula: Height Difference=BS—FS
Transfer Setup:

e Move the level instrument to the next setup position, which is typically the first point where the

FS reading was taken.
Repeat Process:
e Repeat the process by taking a new BS reading at the previous FS point and a new FS reading
at the next point where elevation is to be determined.
Continue:
« Continue this process until all desired points have been surveyed.
Closing Check:

e The leveling process should ideally close back to the benchmark. The difference between the
starting benchmark reading and the final benchmark reading should be minimal, indicating good
precision in the survey.

Neat Sketch:
Below is a simple sketch illustrating the differential leveling process:

BM represents the benchmark with a known elevation.

BS1 is the first back sight reading taken at the benchmark.
FS1 is the first foresight reading taken at the first point.

FS2 is the second foresight reading taken at the second point.
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Key Points:

The process continues with additional setups and readings until all required points are surveyed.

The goal is to obtain accurate elevation differences between consecutive points.

The precision of the survey can be checked by ensuring that the closing difference back to the benchmark
IS within acceptable limits.

Differential leveling provides reliable elevation data essential for various engineering and construction
projects, ensuring accurate and level surfaces across different points.

14. Explain with neat sketch the different types of piles.

Piles are structural elements that are driven, drilled, or vibrated into the ground to provide support for
buildings and structures. There are various types of piles, each suited for different soil conditions and
construction requirements. Here, I'll explain some common types of piles along with neat sketches:

1. Driven Piles:

a. Timber Piles:

Description: Timber piles are made from wood and are suitable for non-aggressive soil conditions.
Sketch:

b. Concrete Piles:

Description: Concrete piles are precast or cast-in-place piles made of reinforced or prestressed concrete.
Sketch:

c. Steel Piles:

Description: Steel piles are made of high-strength steel and are suitable for both driven and drilled
applications.

Sketch:

2. Bored or Drilled Piles:

a. Bored Cast-In-Situ Concrete Piles:

Description: These piles are formed by drilling a hole and then casting concrete in place.

Sketch:

b. Augered Cast-In-Situ Piles:

Description: Auger cast piles are formed by rotating an auger into the ground and then filling the hole
with concrete.

Sketch:

3. Suction or Replacement Piles:

a. Franki Piles:

Description: Franki piles are formed by driving a steel casing into the ground and then filling it with
concrete while withdrawing the casing.

Sketch:

4. Screw Piles:

a. Helical Piles:

Description: Helical piles have helical plates attached to a central shaft, and they are rotated into the
ground.

Sketch:

5. Composite Piles:

a. Concrete-Filled Steel Tubular Piles:

Description: These piles combine the strength of steel and the durability of concrete.

Sketch:
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6. Sheet Piles:

a. Interlocking Sheet Piles:

o Description: Sheet piles are used for retaining walls and cofferdams. They interlock with one another
to create a continuous barrier.

e Sketch:
7. Micropiles:
a. Grouted Micropiles:

o Description: Micropiles are small-diameter piles that are grouted into place, providing high load-
bearing capacity in limited spaces.

e Sketch:
Key Points:

e The selection of the pile type depends on factors such as soil conditions, load requirements, and
construction methods.

o Eachtype of pile has its advantages and limitations, and their use is determined by the specific needs of
a project.

These sketches provide a visual overview of the various types of piles commonly used in construction.

15. List out the different types of bond in brick wall and explain any three in detail.

Brick bonding is the arrangement of bricks in a wall in a systematic and aesthetically pleasing manner.
Different types of brick bonds are used in construction to achieve structural stability, visual appeal, and
durability. Here is a list of various brick bonds, along with detailed explanations of three common types:

Types of Brick Bonds:

1. Stretcher Bond:
e Description: In stretcher bond, all bricks are laid as stretchers (with the long face parallel to the wall). It
is the simplest and most commonly used bond.
e Advantages:
e Easy and quick to construct.
e Requires fewer bricks compared to other bonds.

o Disadvantages:
o Lacks structural stability compared to other bonds.
e Use: Stretcher bond is often used in partition walls and non-load-bearing structures.
2. Header Bond:
e Description: In header bond, all bricks are laid as headers (with the short face parallel to the wall).
Headers are laid in a single course, creating a distinctive pattern.
e Advantages:
e Provides a stronger bond than stretcher bond.
o Suitable for walls subjected to lateral loads.
o Disadvantages:
e Requires more bricks compared to stretcher bond.
e Use: Header bond is commonly used in load-bearing walls and where a decorative pattern is desired.
3. English Bond:
o Description: English bond alternates courses of stretchers and headers. Each header is centered over the
stretcher in the course below, creating a visually appealing pattern.
¢ Advantages:
e Offers good structural stability and uniform appearance.
e Suitable for load-bearing walls.
¢ Disadvantages:
e Requires precise construction to maintain the pattern.
e Use: English bond is commonly used in residential and commercial buildings for load-bearing walls.
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4. Flemish Bond:
e Description: Flemish bond consists of alternating headers and stretchers in each course, creating a
pattern where the header in one course aligns with the stretcher in the next.
e Advantages:
e Provides a strong and aesthetically pleasing bond.
o Offers good structural stability.
e Disadvantages:
e Requires skilled craftsmanship for proper execution.
e Use: Flemish bond is often used in high-quality construction projects, creating a decorative facade.
5. Stack Bond:
e Description: In stack bond, all bricks are laid as stretchers in each course, resulting in vertical joints
aligning directly above each other.
e Advantages:
e Provides a modern and clean appearance.
o Requires fewer bricks than some other bonds.
e Disadvantages:
o Lacks the structural strength of bonds with overlapping joints.
e Use: Stack bond is commonly used in contemporary architecture for decorative purposes.

Detailed Explanation: English Bond
English Bond:

e Description: In English bond, each course alternates between stretchers and headers. The header in one course
is centered over the stretcher in the course below, creating a strong and visually appealing pattern.
e Advantages:
e Provides good structural stability due to the alternating arrangement of headers and stretchers.
o Offers a uniform and aesthetically pleasing appearance.
o Disadvantages:
e Requires precision in construction to maintain the pattern.
e Use: English bond is commonly used in load-bearing walls of residential and commercial buildings where both
strength and visual appeal are desired.

Detailed Explanation: Flemish Bond
Flemish Bond:

o Description: Flemish bond consists of alternating headers and stretchers in each course. The header in one course
aligns with the stretcher in the next, creating a distinctive and attractive pattern.
e Advantages:
e Provides a strong and aesthetically pleasing bond.
o Offers good structural stability.
o Disadvantages:
o Requires skilled craftsmanship for proper execution.
e Use: Flemish bond is often used in high-quality construction projects, creating a decorative facade with a sense
of craftsmanship.

Detailed Explanation: Stack Bond
Stack Bond:

o Description: In stack bond, all bricks are laid as stretchers in each course, resulting in vertical joints aligning
directly above each other. This creates a modern and clean appearance.
e Advantages:
e Provides a contemporary and minimalistic aesthetic.
e Requires fewer bricks than some other bonds.
¢ Disadvantages:
e Lacks the structural strength of bonds with overlapping joints.
e Use: Stack bond is commonly used in contemporary architecture for decorative purposes, particularly in walls
where a sleek and simple appearance is desired.
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These three types of bonds—English bond, Flemish bond, and Stack bond—represent different

approaches to achieving structural stability and visual appeal in brick construction. The choice of bond
depends on factors such as the intended use of the wall, architectural style, and construction
requirements.

16. Draw a neat sketch of a reinforced cement concrete column and explain.

Reinforced Cement Concrete (RCC) Column:
Components of an RCC Column:

Concrete Core: The main body of the column is made of concrete, providing the primary structural support.
Vertical Reinforcement Bars (Main Bars): Steel bars, known as main bars or longitudinal bars, are placed
vertically in the column to resist tensile forces.

Lateral Ties or Stirrups: Horizontal or inclined ties, often in the form of stirrups, are used to confine the vertical
bars and provide lateral support to the column.

Procedure:

Draw the Vertical Core:
e Sketch the main body of the column, representing the concrete core. This should have a rectangular or
square cross-section, depending on the design.
Place the Main Bars:
o Draw vertical lines within the core to represent the main reinforcement bars. These bars are evenly
distributed along the cross-section.

Add Lateral Ties or Stirrups:
o Draw horizontal or inclined lines wrapping around the main bars at regular intervals. These represent the
lateral ties or stirrups, which enhance the column's stability.
Label the Components:
e Add labels to the sketch to identify the concrete core, main bars, and lateral ties or stirrups.

Explanation:

Concrete Core:

e The concrete core provides compressive strength to the column. The dimensions of the core depend on

the structural requirements and the load-bearing capacity of the column.
Main Bars:

e The vertical reinforcement bars, often made of high-strength steel, resist tensile forces that the concrete
alone may not effectively withstand. The number and size of these bars are determined by structural
calculations.

Lateral Ties or Stirrups:

o Lateral ties or stirrups prevent the main bars from buckling and help in confining the concrete. They also
enhance the ductility and seismic resistance of the column. The spacing and size of ties are specified in
the design.

Important Considerations:

Cover: Ensure that there is sufficient concrete cover over the reinforcement bars to protect them from
corrosion and other environmental factors.

Development Length: Adequate length of the main bars should be embedded in the foundation and the
structural elements above to ensure proper transfer of forces.

Reinforcement Details: The design of the column, including the size and spacing of reinforcement, is
determined by structural engineers based on load requirements and building codes.

Always consult with a structural engineer or follow design specifications when creating an RCC column
to ensure structural integrity and compliance with safety standards.
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17. Explain the types of floor suitable for residential and commercial building.

Types of Flooring Suitable for Residential and Commercial Buildings:
1. Hardwood Flooring:
o Residential Use:
e Often used in living rooms, bedrooms, and hallways for its warm and natural appearance.
e Commercial Use:
e Suitable for high-end commercial spaces, offices, and retail environments.
2. Laminate Flooring:
e Residential Use:
e Budget-friendly and popular in living areas, bedrooms, and kitchens.
e Commercial Use:
e« Common in retail spaces, offices, and commercial environments where a cost-effective solution
is needed.
3. Vinyl Flooring:
e Residential Use:
e Used in kitchens, bathrooms, and basements due to its water-resistant properties.
e Commercial Use:
e Suitable for high-traffic areas such as retail spaces, healthcare facilities, and schools.
4. Ceramic Tile Flooring:
e Residential Use:
e Common in kitchens, bathrooms, and entryways for its durability and easy maintenance.
e Commercial Use:
e Used in commercial kitchens, bathrooms, and high-traffic areas like lobbies and corridors.

5. Porcelain Tile Flooring:
e Residential Use:
o Similar to ceramic tile, often used in bathrooms and kitchens for its durability.
e Commercial Use:
o Suitable for high-traffic commercial spaces, including malls, airports, and hospitality areas.
6. Carpet Flooring:
e Residential Use:
e Popular in bedrooms and living rooms for its comfort and insulation.
e Commercial Use:
e Common in offices, hotels, and conference rooms where comfort and sound absorption are
desired.
7. Engineered Wood Flooring:
e Residential Use:
o Similar to hardwood but more versatile; suitable for various rooms.
e Commercial Use:
e Used in commercial spaces where the look of hardwood is desired with added durability.
8. Bamboo Flooring:
e Residential Use:
o Eco-friendly option used in bedrooms, living rooms, and Kitchens.
e Commercial Use:
o Suitable for commercial spaces with a focus on sustainable and renewable materials.
9. Linoleum Flooring:
e Residential Use:
e Durable and eco-friendly, used in kitchens and bathrooms.
e Commercial Use:
e« Common in healthcare facilities, educational buildings, and commercial kitchens.
10. Concrete Flooring:
¢ Residential Use:
e Increasingly popular in modern residential designs for its industrial and minimalist aesthetic.
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e Commercial Use:

o Used inretail spaces, offices, and industrial environments for its durability and easy maintenance.

Considerations for both Residential and Commercial Flooring:

Durability: Commercial spaces often require more durable flooring due to higher foot traffic.
Aesthetic Appeal: Both residential and commercial spaces benefit from flooring that complements the
overall design and ambiance.

Maintenance: Consider the ease of cleaning and maintenance, as commercial spaces may have more
stringent cleaning requirements.

Budget: Budget constraints may influence the choice of flooring, and cost-effective options are suitable
for both residential and commercial applications.

18. Explain briefly the different types of pitched roof coverings.

Pitched roofs are a common architectural feature, and the choice of roof covering is crucial for protecting
the building from weather elements while contributing to its aesthetics. Various materials are used for
pitched roof coverings, each offering unique characteristics. Here are some common types of pitched
roof coverings:

1. Asphalt Shingles:

Description: Asphalt shingles are one of the most popular choices for residential pitched roofs. They are made
of fiberglass mat or organic materials saturated with asphalt and coated with mineral granules.

Advantages:
e Cost-effective.
o Easytoinstall.
e Wide range of colors and styles.
Disadvantages:
o Limited lifespan compared to some other materials.

2. Wood Shingles and Shakes:

Description: Wood shingles are machine-cut and have a smooth appearance, while shakes are hand-split and
have a more textured surface. Common wood types include cedar, redwood, and pine.
Advantages:
o Natural and aesthetic appeal.
e Good insulation properties.
Disadvantages:
e Requires regular maintenance.
e Susceptible to decay and insect damage.

3. Metal Roofing:

Description: Metal roofing materials include steel, aluminum, copper, and zinc. They can be formed into various
profiles, including standing seam panels and metal tiles.
Advantages:
e Long lifespan.
e Durable and resistant to fire.
o Lightweight.
Disadvantages:
o Higher initial cost.
e Prone to denting in severe weather.

4. Slate Roofing:

Description: Slate is a natural stone material that is split into thin sheets for roofing. It comes in various colors
and textures.
Advantages:
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o Extremely durable and long-lasting.

e Fire-resistant.
o Aesthetic appeal.
Disadvantages:
e Heavy, requiring additional structural support.
e Higher cost compared to some other materials.

5. Clay or Concrete Tiles:
Description: Clay or concrete tiles are popular for Mediterranean and Spanish-style architecture. They come in
various shapes, including flat, curved, and interlocking.
Advantages:
e Durable and long-lasting.
e Resistant to insects and rot.
e Aesthetic variety.
Disadvantages:
e Heavy, requiring robust structural support.
e Installation may be more complex.

6. Composite Roofing:
Description: Composite roofing materials are engineered to mimic the appearance of natural materials like slate
or wood. They are typically made from a combination of polymers, recycled materials, and other additives.
Advantages:

e Lightweight.

e Durable and low maintenance.

e Aesthetic versatility.
Disadvantages:

e Limited lifespan compared to some natural materials.

7. Bitumen Roofing:
Description: Bitumen roofing materials, such as roll roofing and shingles, are made from asphalt-impregnated
felt or fiberglass mat saturated with bitumen and surfaced with mineral granules.
Advantages:
e Cost-effective.
o Easytoinstall.
e Suitable for flat or low-pitched roofs.
Disadvantages:
e Limited aesthetic options.
e Moderate lifespan.

8. Thatched Roofing:

Description: Thatched roofs are made from dried vegetation such as straw, reed, or grass. This traditional roofing
type is often associated with cottages and rural structures.
Advantages:
e Aesthetic appeal.
e Good insulation properties.
e Sustainable and eco-friendly.
Disadvantages:
e Requires regular maintenance.
e Susceptible to fire.

Considerations for Choosing Pitched Roof Coverings:

Climate: Consider the local climate, including factors such as rainfall, snowfall, and temperature
variations.

Aesthetics: The architectural style and desired aesthetics of the building play a crucial role in selecting
the appropriate roofing material.

Budget: The cost of materials and installation should align with the budget constraints of the project.
Maintenance: Assess the level of maintenance the chosen roofing material requires over its lifespan.
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Structural Considerations: Ensure that the structure can support the weight of the chosen roofing

material.

Selecting the right pitched roof covering involves weighing these factors to find a suitable material that
meets both functional and aesthetic requirements. Consulting with roofing professionals can provide
valuable insights into the best choices based on specific project needs.

19. With neat sketches, explain the different types of shallow foundations used in building constructions

Shallow Foundations:

Shallow foundations, also known as spread footings, are used when the load-bearing capacity of the soil
near the surface is sufficient to support the structure. Here are three common types of shallow
foundations:

Isolated Spread Footing:
e Description:
e Isolated spread footings are individual footings that support columns or isolated loads.
e They distribute loads directly to the soil beneath the foundation.
e Sketch Description:
e Imagine a square or rectangular block placed under a column, supporting the load.
Combined Footing:
e Description:
e Combined footings are used when two or more columns are closely spaced, and their individual
footprints overlap.
e They are designed to support the loads from multiple columns.
e Sketch Description:
e Visualize a rectangular or trapezoidal block that spans the area beneath two or more closely
spaced columns.
Strap or Cantilever Footing:
e Description:
o Strap footings are used when columns are spaced at different grid lines, and the loads are
unevenly distributed.
e The strap connects two isolated footings and redistributes the loads.
e Sketch Description:
e Envision a strap or beam connecting two isolated footings beneath columns at different grid lines.

Key Considerations for Shallow Foundations:
Soil Bearing Capacity:
o Shallow foundations are suitable when the soil near the surface has sufficient bearing capacity to support
the loads.
Column Loads and Spacing:
e The loads from columns and their spacing influence the type and design of shallow foundations.
Uniform Settlement:
o Shallow foundations aim to provide uniform settlement to prevent differential settlement issues that could
lead to structural problems.
Soil Types:
e The type and properties of the soil play a crucial role in determining the appropriate shallow foundation
type.
Additional Notes:

Mat or Raft Foundation:
e Although mat or raft foundations are considered shallow foundations, they are more closely related to
deep foundations in terms of their design and load distribution. Raft foundations are used when the entire
building footprint needs to be supported by a single foundation slab.
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Geotechnical Analysis:
o Before selecting and designing a shallow foundation, a thorough geotechnical analysis of the site is
essential to understand soil conditions and ensure the foundation's stability.

20. Differentiate i) composite masonry and composite structure
Composite masonry and composite structures are terms used in the field of construction, but they refer
to different concepts. Let's differentiate between composite masonry and composite structures:

1. Composite Masonry:
Definition:

Composite masonry refers to the combination of two or more different types of masonry units or materials to
form a single structural element.

Characteristics:

It involves the use of different materials like brick, stone, concrete blocks, or other masonry units in a single
structural element.

The combination of materials is designed to optimize the strengths of each individual material while
compensating for their respective weaknesses.

Common examples include using a facing of brickwork over a concrete block wall or combining stone veneer
with concrete block construction.

Purpose:

To achieve specific aesthetic, structural, or thermal properties by combining different materials.
Improve the overall performance and appearance of the masonry structure.

2. Composite Structure:
Definition:

A composite structure refers to a structural system composed of different materials that are combined to form a
single structural element with enhanced properties.

Characteristics:

In composite structures, different materials, such as concrete, steel, or fiber-reinforced polymers, are combined
to create a structural element.

The combination of materials aims to utilize the favorable properties of each material, resulting in a structure
with improved strength, stiffness, or other performance characteristics.

Common examples include composite steel-concrete beams, composite decks, or structures incorporating
reinforced concrete and structural steel.

Purpose:

To capitalize on the strengths of each material, optimizing the overall performance of the structure.
Achieve a balance between material properties, leading to cost-effective and efficient structural solutions.

Key Differences:
Scope:
¢ Composite Masonry: Primarily involves combining different masonry units or materials within a single
structural element, often used for aesthetic or functional reasons.
e Composite Structure: Encompasses a broader concept of combining different materials, not limited to
masonry, to create an entire structural system with enhanced properties.
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Materials Involved:

e Composite Masonry: Focuses on the combination of various masonry materials like bricks, stones, or
concrete blocks.

o Composite Structure: Involves a broader range of materials, such as steel, concrete, polymers, and
composites, beyond traditional masonry units.

Application:

e Composite Masonry: Commonly used in walls, facades, or specific architectural features where the
combination of different materials is desired.

e Composite Structure: Applied to various structural elements, such as beams, columns, decks, and entire
building systems, for achieving optimal structural performance.

21. Compare plastering and pointing

Plastering and pointing are two distinct processes in construction that involve applying materials to
surfaces, but they serve different purposes and are used in different contexts. Here's a comparison
between plastering and pointing:

Plastering:
Purpose:
e Plastering: The primary purpose of plastering is to provide a smooth, even, and decorative finish to

interior and exterior walls and ceilings. It also serves as a protective layer for the underlying construction
material.

Materials Used:

e Plastering: Plastering typically involves the application of a mixture of cement, sand, and water, or
gypsum plaster, onto walls or ceilings. Various finishes, textures, and colors can be achieved with
different plastering techniques.

Application:

o Plastering: Applied to entire walls or ceilings, creating a uniform and aesthetically pleasing surface. It

is commonly used as a final decorative layer.
Functions:

o Plastering: Besides providing an attractive finish, plastering also helps in improving the thermal and
acoustic properties of the surfaces. It offers protection against weathering and can enhance fire resistance.

Process:

e Plastering: The plaster mix is prepared and applied in multiple coats, starting with a base coat and
followed by a finishing coat. The surface is then smoothed and finished as per the desired texture.

Pointing:
Purpose:
o Pointing: Pointing is the process of filling and finishing the joints between bricks or stones in a masonry

wall. The primary purpose is to protect the mortar joints, enhance the appearance, and provide weather
resistance.

Materials Used:

e Pointing: Pointing involves the application of mortar to the joints between individual bricks or stones.
The mortar is usually a mix of cement, sand, and water, and it may be tinted to match or contrast with the
surrounding masonry.

Application:

o Pointing: Applied specifically to the joints between masonry units, such as bricks or stones, not to the

entire surface. It is a localized treatment to maintain the structural integrity of the wall.
Functions:

e Pointing: Protects the mortar joints from weathering, water penetration, and decay. It enhances the
structural stability of the wall by preventing the ingress of moisture and pests. Additionally, it improves
the visual appeal of the masonry.
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Process:
e Pointing: The old or deteriorated mortar is removed from the joints, and fresh mortar is applied to refill
and finish the joints. The process requires skill to achieve a neat and uniform appearance.

Key Differences:

Scope:
e Plastering: Involves covering entire surfaces (walls or ceilings) to achieve a decorative and protective
finish.
e Pointing: Focuses on specific joints between masonry units to enhance weather resistance and
appearance.

Materials Used:
e Plastering: Uses a mixture of cement, sand, and water, or gypsum plaster.
e Pointing: Involves mortar made from a mix of cement, sand, and water.
Application:
e Plastering: Applied to entire surfaces using multiple coats for a finished appearance.
e Pointing: Applied selectively to joints between masonry units.
Functions:
o Plastering: Provides decorative finish, weather resistance, and protection.
e Pointing: Enhances weather resistance, structural stability, and visual appeal of masonry.

22. State the cause’s failure of foundation and preventive steps to be adapted to avoid failure.
Foundation failures can result from various causes, and preventive measures are crucial to ensuring the
stability and longevity of a structure. Here are common causes of foundation failure and preventive steps
to avoid them:

Causes of Foundation Failure:

Poor Soil Conditions:
o Cause: Weak, expansive, or compressible soils may lead to differential settlement and foundation
movement.
e Preventive Steps:
e Conduct a thorough geotechnical investigation before construction.
o Use appropriate foundation types for specific soil conditions.
e Implement soil improvement techniques if needed.
Inadequate Foundation Design:
e Cause: Incorrect foundation design or inadequate load-bearing capacity can lead to structural instability.
e Preventive Steps:
o Engage qualified structural engineers for foundation design.
o Consider factors like soil properties, building loads, and local building codes.
e Regularly review and update designs based on changing conditions.
Poor Construction Practices:
e Cause: Substandard construction methods or materials may compromise foundation integrity.
e Preventive Steps:
o Employ skilled and experienced contractors.
o Follow approved construction plans and specifications.
e Conduct quality control inspections during construction.
Water-Induced Issues:
o Cause: Excessive moisture, poor drainage, or water accumulation can lead to soil erosion and instability.
e Preventive Steps:
e Implement proper drainage systems to divert water away from the foundation.
e Install waterproofing measures, such as foundation coatings.
e Ensure proper grading to prevent water pooling near the structure.
Vegetation Influence:
e Cause: Tree roots can extract moisture from the soil, leading to soil shrinkage and foundation settlement.
e Preventive Steps:
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o Plant trees and shrubs at a safe distance from the foundation.

o Regularly inspect and manage vegetation around the property.
Earthquakes or Seismic Activity:
e Cause: Seismic forces can induce ground movement and cause foundation shifts.
e Preventive Steps:
o Design foundations to withstand seismic forces based on local building codes.
e Implement reinforcement techniques, such as seismic retrofitting.
Subsurface Changes:
e Cause: Changes in groundwater levels, excavation nearby, or subsurface construction can impact
foundation stability.
e Preventive Steps:
e Monitor and control groundwater levels.
o Coordinate with neighboring construction projects to minimize impact.

Preventive Measures for Foundation Failure:
Geotechnical Investigation:
o Conduct a comprehensive site analysis to understand soil conditions and design appropriate foundations.
Professional Design:
e Engage qualified structural engineers to design foundations based on site-specific conditions and building
requirements.

Quality Construction:
o Employ experienced and skilled contractors to ensure proper construction practices and adherence to
design specifications.
Water Management:
o Implement effective drainage systems, waterproofing measures, and grading to control water around the
foundation.
Regular Inspections:
e Conduct routine inspections to identify early signs of foundation issues and address them promptly.
Vegetation Control:
e Manage vegetation around the property to prevent the negative impact of roots on the foundation.
Seismic Design:
e In seismic-prone areas, design foundations to meet or exceed seismic code requirements and consider
retrofitting existing structures.
Monitoring Systems:
o Install foundation monitoring systems to detect changes in movement or settlement and take corrective
actions.
Proper Excavation:
o Coordinate with professionals during excavation activities to avoid compromising adjacent foundations.
Educate Homeowners:
o Educate homeowners about proper maintenance practices and signs of foundation issues, encouraging
timely intervention.

Foundation failure prevention requires a holistic approach, integrating proper design, construction,
maintenance, and monitoring practices. Collaboration between geotechnical engineers, structural
engineers, and construction professionals is essential to ensure the foundation's stability and resilience
over time.
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23. )What is RCC? What is the advantage of RCC over a cement concrete? ii) Write short notes on

light weight concrete. iii) What are the various classification of mortar? iv) List the classification
and uses of steel in construction.

I) RCC (Reinforced Cement Concrete):

Definition: RCC stands for Reinforced Cement Concrete, which is a composite material consisting of
concrete (cement, water, aggregates) reinforced with steel reinforcement bars or mesh. The combination
of concrete and steel provides a material with enhanced properties, making it suitable for various
structural applications.

Advantages of RCC over Plain Cement Concrete:

Strength: The incorporation of steel reinforcement enhances the tensile strength of the material, making
it more resistant to bending and cracking.

Ductility: RCC exhibits better ductility, allowing it to deform without sudden failure under stress.
Flexibility in Design: RCC offers flexibility in design due to its ability to withstand different types of
loads and provide varied shapes and forms.

Durability: The combination of concrete and steel makes RCC more durable, with improved resistance
to environmental factors and aging.

Reduced Cracking: The presence of steel helps in reducing the development and propagation of cracks
in the concrete.

Construction Speed: Construction with RCC is often faster compared to traditional methods.

if) Lightweight Concrete:

Definition: Lightweight concrete is a type of concrete that incorporates lightweight aggregates or air-
entraining agents to reduce its density while maintaining adequate strength. Lightweight concrete is
suitable for applications where weight is a critical factor, such as in construction of high-rise buildings,
precast components, and structures with reduced dead loads.

Key Characteristics:

Reduced Density: Lightweight aggregates, such as expanded clay, shale, or pumice, are used to lower
the concrete density.

Thermal Insulation: The lightweight nature of the concrete contributes to improved thermal insulation
properties.

Improved Workability: Lightweight concrete often exhibits improved workability during
construction.

Types: Aerated concrete, foamed concrete, and no-fines concrete are some common types of
lightweight concrete.

iii) Classification of Mortar:

Mortar is a mixture of cement, sand, and water used for bonding building materials. Mortar can be
classified based on various criteria, including:

Based on Binding Material:
e Cement Mortar: Uses cement as the binding material.
e Lime Mortar: Employs lime as the binding material.
e Gypsum Mortar: Uses gypsum as the binding material.
Based on Strength:
e High-Strength Mortar: Contains a higher proportion of cement, providing greater strength.
e Medium-Strength Mortar: Has a balanced mix of cement and sand for general-purpose
applications.
o Low-Strength Mortar: Used for low-stress applications, often containing more lime.
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Based on Applications:

e Bricklaying Mortar: Used for bonding bricks in masonry construction.
o Plastering Mortar: Used for plastering walls and ceilings.
o Pointing Mortar: Used for pointing the joints in masonry.
iv) Classification and Uses of Steel in Construction:
Steel in construction is classified based on its form and usage. Common classifications include:

Structural Steel:
e Uses: Used for the construction of structural elements such as beams, columns, and frames in
buildings and bridges.
e Types: Mild steel, high-strength low-alloy (HSLA) steel, carbon steel.
Reinforcing Steel (Rebar):
e Uses: Embedded in concrete to provide tensile strength in reinforced concrete structures.
e Types: Deformed bars (rebar) made of carbon steel.
Cold-Formed Steel:
e Uses: Commonly used in light-frame construction for residential and commercial buildings.
o Types: Steel shapes formed at room temperature, including studs, joists, and framing members.
Tool Steel:
e Uses: Used for making tools, dies, and cutting equipment in construction and manufacturing.
o Types: High-speed steel, alloy steel with specific properties for cutting and forming.
Stainless Steel:
e Uses: Used in construction for applications requiring corrosion resistance, such as bridges,
facades, and architectural elements.
o Types: Austenitic, ferritic, martensitic stainless steels.

The selection of steel types depends on factors such as structural requirements, environmental
conditions, and the specific application within the construction project.

24. Explain briefly about masonry with neat sketch.
Masonry is a construction technique that involves the assembly of building units, such as bricks, stones,
concrete blocks, or other similar materials, to form structures. Masonry has been a traditional and
enduring method of construction, providing strength, durability, and versatility. Here's a brief
explanation of masonry along with a simple sketch:

Components of Masonry:
Building Units:
o Building units in masonry can include bricks, stones, concrete blocks, or other specialized units. These
units are the fundamental elements used to construct walls and other structural elements.
Mortar:
o Mortar acts as the binding material that holds the masonry units together. It is a mixture of cement, sand,
and water, creating a strong and cohesive bond.

Types of Masonry:

Brick Masonry:
e Uses bricks as the primary building units. Bricks are typically arranged in courses and bonded together
with mortar.
Stone Masonry:
e Involves the use of natural stones or shaped stones as building units. Stone masonry can be further
classified into rubble masonry and ashlar masonry.
Concrete Block Masonry:
e Uses concrete blocks or masonry units made from concrete. These blocks are stacked and secured with
mortar.
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Adobe Masonry:
e Utilizes sun-dried mud bricks (adobe) as building units. Adobe bricks are often used in arid regions.

Masonry Construction Process:

Foundation Preparation:
e Masonry construction begins with the preparation of the foundation. The foundation provides a stable
and level base for the masonry walls.
Laying the First Course:
e The first course of masonry units is laid on the foundation. This course is critical for ensuring the
alignment and levelness of the entire structure.
Vertical Alignment:
o As additional courses are added, it is crucial to maintain vertical alignment. This is achieved through the
use of plumb bobs and levels.
Horizontal Alignment:
e Masonry units are aligned horizontally using string lines and leveling devices to ensure straight and level
walls.
Jointing and Finishing:
e Mortar joints between masonry units are tooled or finished to enhance the appearance and create a
watertight seal.

Advantages of Masonry:
Strength and Durability:
e Masonry structures are known for their strength and durability, providing long-lasting and robust
buildings.
Thermal Mass:
e Masonry materials have high thermal mass, helping to regulate indoor temperatures and improve energy
efficiency.

Fire Resistance:
e Masonry provides excellent fire resistance, making it a suitable choice for fire-resistant construction.
Versatility:
e Masonry can be used for various applications, including load-bearing walls, partitions, facades, and
decorative elements.

Aesthetic Appeal:
o Masonry allows for a wide range of architectural styles and finishes, contributing to the aesthetic appeal
of structures.
25. Explain the different properties of good building brick.

1. Compressive Strength:
a. Definition: Compressive strength is the ability of a brick to withstand axial loads or
pressure without breaking or collapsing.
b. Standard: The minimum compressive strength of a good building brick is typically
around 3.5 N/mm2,
2. Hardness:
a. Definition: Hardness refers to the resistance of a brick to abrasion and wear.
b. Standard: Bricks should resist scratching and indentations when tested for hardness.
3. Water Absorption:
a. Definition: Water absorption is the amount of water a brick can absorb under specific
conditions.
b. Standard: A good building brick should have low water absorption to prevent dampness
and decay. The maximum limit is usually 20% by weight.
4. Density:
a. Definition: Density is the mass per unit volume of a brick.

SANCET



BE3255 BCME Devartment of Electrical and Electronics Enaineerina 2023-2024
b. Standard: Dense bricks are preferred for construction. The average density of a good

building brick is around 1600 to 2000 kg/m3.
5. Porosity:
a. Definition: Porosity is the measure of voids or pores in a brick.
b. Standard: Bricks with lower porosity are preferable as they are less prone to absorb
water. Porosity is usually below 20%.
6. Fire Resistance:
a. Definition: Fire resistance is the ability of a brick to withstand high temperatures without
significant damage.
b. Standard: Good building bricks should have high fire resistance to ensure safety in case
of fire.
7. Efflorescence Resistance:
a. Definition: Efflorescence is the formation of white deposits on the surface of bricks due
to soluble salts.
b. Standard: A good building brick should resist efflorescence to maintain its appearance
and prevent structural issues.
8. Color:
a. Definition: The color of bricks can affect the aesthetics of a structure.
b. Standard: Uniform color is preferable for a consistent and appealing appearance.
9. Sound Insulation:
a. Definition: The ability of bricks to reduce sound transmission through walls.
b. Standard: Good building bricks should have adequate sound insulation properties,
especially in residential constructions.
10. Thermal Conductivity:
a. Definition: Thermal conductivity is the measure of a material's ability to conduct heat.
b. Standard: Bricks with lower thermal conductivity provide better insulation.

11. Dimensional Stability:
a. Definition: Dimensional stability refers to the ability of bricks to retain their shape and
size under different environmental conditions.
b. Standard: Good building bricks should have minimal shrinkage or expansion to
maintain structural integrity.
12. Weather Resistance:
a. Definition: Weather resistance is the ability of bricks to withstand the effects of
weathering, including rain, wind, and temperature changes.
b. Standard: Bricks should not deteriorate significantly over time due to exposure to
weather conditions.

26. List the six important points to be considered while selecting a site for Construction of Dam.
Selecting a suitable site for the construction of a dam is a critical decision that involves various
engineering, environmental, and economic considerations. Here are six important points to be
considered while selecting a site for the construction of a dam:

1. Geological and Geotechnical Considerations:
e Subsurface Conditions: Evaluate the geological composition of the site to understand the
nature of the subsurface materials. A stable foundation is crucial for dam construction.
o Seismic Risk: Assess the seismic risk in the region to ensure that the dam can withstand potential
earthquakes.
2. Hydrological Considerations:
o Water Availability: Analyze the water availability and flow characteristics of the river or
stream at the site. Evaluate historical data on river discharge, rainfall, and sediment transport.
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o Sedimentation: Assess the potential for sedimentation, as excessive sediment can reduce the

reservoir's storage capacity over time.
Topography and Site Layout:

e Topography: Examine the topography of the site to determine the suitability for dam
construction and the associated reservoir. Identify any challenging terrain or natural features that
may affect construction.

o Site Accessibility: Consider the ease of access to the site for construction equipment,
transportation of materials, and future maintenance.

Environmental Impact Assessment:

o Ecological Impact: Conduct an environmental impact assessment to evaluate the potential
impact on flora and fauna in the region. Consider the displacement of communities and potential
effects on downstream ecosystems.

o Mitigation Measures: Develop mitigation measures to minimize the environmental impact and
ensure sustainable development.

Cost and Economic Viability:

o Construction Costs: Estimate the overall construction costs, including excavation, materials,
and labor. Consider the economic feasibility of the project in relation to the expected benefits.

o Reservoir Capacity: Assess the potential reservoir capacity and its impact on water storage,
irrigation, flood control, and hydropower generation.

Social and Cultural Factors:

e Community Displacement: Evaluate the impact on local communities and consider measures
for minimizing displacement or compensating affected populations.

e Cultural Heritage: Assess any cultural or historical sites in the vicinity and implement
measures to protect or preserve them.

Safety and Risk Assessment:

o Dam Safety: Prioritize dam safety and conduct a risk assessment to identify potential failure
modes. Implement safety measures, monitoring systems, and emergency response plans.

e Regulatory Compliance: Ensure compliance with local and international dam safety
regulations and standards.

217. Discuss the advantage and disadvantage of Brick masonry over stone masonry.

Brick masonry and stone masonry are two traditional methods of constructing walls and structures using
different types of building materials. Each method has its advantages and disadvantages, and the choice
between brick masonry and stone masonry depends on various factors such as aesthetics, cost,
availability of materials, and construction requirements. Here's a discussion of the advantages and
disadvantages of brick masonry compared to stone masonry:

Advantages of Brick Masonry over Stone Masonry:

Cost-Effective:
e Advantage: Bricks are generally more cost-effective than natural stones. The manufacturing process of
bricks is more controlled and efficient, leading to lower production costs.
Uniformity:
e Advantage: Bricks are manufactured with consistent dimensions and properties, providing uniformity
in size, shape, and color. This results in easier and faster construction.
Availability:
e Advantage: Bricks are widely available and can be produced in large quantities. This availability
contributes to consistent quality and reliable supply.
Ease of Handling:
e Advantage: Bricks are relatively lighter and more manageable than natural stones. This ease of handling
facilitates quicker construction and reduces labor requirements.
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Insulation Properties:
e Advantage: Bricks offer better thermal insulation compared to many types of natural stones. This
property can contribute to improved energy efficiency in buildings.
Versatility in Design:
e Advantage: Bricks come in various shapes, sizes, and textures, allowing for diverse design options. They
can be easily adapted to different architectural styles.

Disadvantages of Brick Masonry over Stone Masonry:

Strength:

e Disadvantage: In terms of compressive strength, natural stones often surpass bricks. Certain types of

stones, especially igneous rocks, have higher inherent strength than bricks.
Limited Aesthetics:

o Disadvantage: While bricks offer versatility in design, some architects and builders prefer the natural
aesthetics of stone. Stone masonry provides a unique, timeless appearance that may be challenging to
replicate with bricks.

Durability in Harsh Environments:

o Disadvantage: In extremely harsh environments or exposure to severe weather conditions, natural stones

may exhibit better durability over time compared to some types of bricks.
Installation Time:

e Disadvantage: Stone masonry can be more time-consuming to install compared to brick masonry. The

irregular shapes and sizes of natural stones may require more precise cutting and fitting.
Limited Availability of Colors:

o Disadvantage: While bricks come in various colors, the range may be limited compared to the natural

color variations found in different types of stones.
Repair and Maintenance:

o Disadvantage: In the event of damage, repairing or replacing individual bricks can be more
straightforward than dealing with damaged stones, which may require skilled craftsmanship to match the
existing structure.

PART C (15 MARKS)
1. Describe briefly the methods for improving the bearing capacity of the soil.
Improving the bearing capacity of soil is crucial for constructing stable foundations, especially in areas
with weak or compressible soils. Several methods can be employed to enhance soil bearing capacity.
Here are some common technigues:

Compaction: Compacting the soil increases its density and reduces its compressibility. This is often
achieved by using heavy machinery to apply pressure to the soil, reducing voids and increasing the load-
bearing capacity.

Soil Stabilization: Adding stabilizing agents to the soil, such as lime, cement, or fly ash, can chemically
alter its properties. This improves cohesion, reduces swelling, and enhances load-bearing capacity.
Grouting: Grouting involves injecting a fluid-like material, typically cement or a chemical grout, into
the soil. This fills voids and increases the overall strength and stability of the soil.

Vibro-Compaction: This method involves using vibrating probes to compact loose, granular soils. The
vibrations help rearrange soil particles, increasing density and strength.

Preloading: Preloading is a process where a surcharge load is applied to the soil for an extended period
before construction. This allows for consolidation and settlement to occur, improving soil density and
bearing capacity.

Geosynthetics: Using geosynthetic materials, such as geotextiles or geogrids, can provide
reinforcement to the soil. These materials enhance stability, reduce deformation, and increase the load-
bearing capacity.

Deep Foundations: When dealing with weak or compressible surface soils, deep foundations like piles
or piers can be installed to transfer loads to more competent strata below the weak soil layer.
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Dynamic Compaction: This method involves dropping heavy weights onto the soil surface to induce

dynamic loads. The repeated impact compacts the soil and improves its bearing capacity.

Vertical Drains: Installing vertical drains, also known as wick drains, can accelerate the consolidation
process by facilitating the removal of excess water from the soil, reducing settlement and improving
bearing capacity.

Surcharge Loading: Applying temporary or permanent additional loads on the soil surface helps in
consolidating loose soils and increasing their bearing capacity over time.

The choice of method depends on various factors, including soil type, project requirements, and site
conditions. Consulting with geotechnical engineers is essential to determine the most suitable approach
for a specific construction project.

2. What are all the factors affecting the foundation? Explain its causes and precautions.
Foundations are critical elements of structures, providing support and distributing loads to the
underlying soil. Several factors can affect the performance of foundations, and understanding these
factors is crucial for designing and constructing stable structures. Here are some key factors, along with
their causes and precautions:

Soil Type:

o Causes: Different soil types have varying bearing capacities and settlement characteristics.
Weak or expansive soils may lead to foundation instability.

e Precautions: Conduct a thorough soil investigation to understand the soil properties. Select
foundation types and construction methods suitable for the specific soil conditions.

Water Table and Moisture Content:

o Causes: Changes in the water table or variations in moisture content can affect soil volume and
lead to settlement or heaving.

e Precautions: Ensure proper drainage around the foundation to control water levels. Use
moisture barriers and proper waterproofing techniques to minimize the impact of water on the
soil.

Load Characteristics:

o Causes: Excessive or uneven loads on the foundation can lead to settlement, tilting, or cracking.

e Precautions: Design foundations based on accurate load calculations. Ensure even load
distribution and consider potential future loads during the design phase.

Foundation Depth:

e Causes: Inadequate foundation depth can result in shallow foundations susceptible to settlement
or instability.

e Precautions: Determine the appropriate foundation depth based on soil conditions and load
requirements. Consult geotechnical engineers for site-specific recommendations.

Adjacent Excavation and Construction Activities:

o Causes: Excavation and construction activities near existing structures can disturb the soil and
affect neighboring foundations.

e Precautions: Implement proper shoring and underpinning techniques during excavation.
Monitor adjacent construction to prevent adverse effects on existing foundations.

Earthquakes and Seismic Activity:

o Causes: Seismic forces can induce lateral movement and dynamic loads on foundations.

e Precautions: Design foundations to resist seismic forces. Employ seismic retrofitting
techniques in earthquake-prone regions. Follow local building codes for seismic design.

Temperature Variations:

o Causes: Freeze-thaw cycles and temperature-related soil expansion and contraction can impact

foundation stability.

SANCET



10.

BE3255BCME Devartment of Electrical and Electronics Enaineerina ) 12023-2024
e Precautions: Use appropriate insulation and consider frost depth during foundation design.

Employ proper foundation detailing to mitigate the effects of temperature variations.
Poor Construction Practices:
o Causes: Inadequate construction practices, such as poor compaction or substandard materials,
can compromise foundation integrity.
e Precautions: Adhere to quality construction standards and specifications. Conduct thorough
inspections during construction to ensure proper techniques are followed.
Vegetation and Trees:
o Causes: Tree roots can absorb moisture from the soil, leading to soil shrinkage and settlement
around foundations.
« Precautions: Maintain a safe distance between trees and foundations. Implement root barriers
or consider the removal of problematic vegetation near structures.
Corrosion of Foundation Materials:
o Causes: Corrosion of steel reinforcement or deterioration of concrete can weaken foundations
over time.
e Precautions: Use corrosion-resistant materials. Apply protective coatings and ensure proper
maintenance to prevent deterioration.

3. (i)Explain the various sources of water
Water is essential for life, and it exists in various sources, both on the Earth's surface and underground.
Here are the main sources of water:

Oceans and Seas:
o Description: Oceans and seas are the largest water bodies on Earth, covering about 97.5% of
the planet's water. Oceans include the Pacific, Atlantic, Indian, Southern, and Arctic Oceans.

Rivers:

o Description: Rivers are flowing water bodies that typically originate from mountains or
highland areas and flow towards lower elevations. They play a crucial role in transporting water
and sediment across landscapes.

Lakes:

o Description: Lakes are large, enclosed bodies of water formed by various geological processes.
They can be freshwater or saline and are often found in basins or depressions on the Earth's
surface.

Groundwater:

o Description: Groundwater is water that resides beneath the Earth's surface in saturated soil or

rock layers. It is a vital source of water for wells, springs, and underground aquifers.
Glaciers and Ice Caps:

o Description: Glaciers and ice caps store a significant amount of Earth's freshwater in the form

of ice. As glaciers melt, they contribute to river systems and, ultimately, the water cycle.
Polar Ice:

o Description: Polar ice refers to the ice sheets covering Antarctica and Greenland. These vast ice

masses store a substantial portion of the world's freshwater.
Atmospheric Water:

o Description: Water vapor in the atmosphere is a crucial component of the water cycle. It
condenses to form clouds and falls as precipitation (rain, snow, sleet, hail) when the atmospheric
conditions are right.

Snowpack:

e Description: Snowpack refers to the accumulation of snow on the ground, particularly in

mountainous regions. As snow melts, it contributes to river systems and groundwater.
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9. Wetlands:

o Description: Wetlands, including marshes, swamps, and bogs, are areas with saturated or
seasonally saturated soils. They play a vital role in water storage, filtration, and supporting
diverse ecosystems.

10. Reservoirs and Man-Made Lakes:

o Description: Reservoirs are artificial bodies of water created by damming rivers. They serve
various purposes, such as water storage for irrigation, drinking water supply, and hydropower
generation.

11. Rainwater Harvesting:

« Description: Rainwater harvesting involves collecting and storing rainwater for later use. This
can be done through various techniques like rooftop harvesting, surface runoff collection, and
storage in tanks or cisterns.

12. Desalination:

o Description: Desalination is the process of removing salt and other impurities from seawater to
make it suitable for drinking and irrigation. It is particularly important in regions with limited
freshwater resources.

(if)Explain the quality of the water.
The quality of water refers to its physical, chemical, biological, and radiological characteristics, which
determine its suitability for various purposes, including drinking, agriculture, industry, and ecosystem
health. Water quality is typically assessed based on a set of parameters and standards established by
regulatory bodies. Here are some key aspects of water quality:

1. Physical Characteristics:

e Temperature: The temperature of water affects its ability to hold dissolved oxygen and
influences the behavior of aquatic organisms.

e Turbidity: Turbidity measures the cloudiness or haziness of a fluid caused by particles.
Excessive turbidity can affect light penetration and aquatic habitats.

2. Chemical Characteristics:

e pH: pH indicates the acidity or alkalinity of water. It is crucial for the survival of aquatic
organisms and can influence the effectiveness of water treatment processes.

o Dissolved Oxygen (DO): Adequate DO levels are essential for supporting aquatic life. Low
oxygen levels can lead to "hypoxia™ and harm fish and other organisms.

e Nutrients (Nitrogen, Phosphorus): Nutrient levels influence the growth of algae and aquatic
plants. Excessive nutrients, especially from runoff, can lead to eutrophication and water quality
degradation.

e Heavy Metals: Heavy metals like lead, mercury, and cadmium can be toxic to both aquatic life
and humans. They may enter water sources through industrial discharges or natural processes.

3. Biological Characteristics:

« Bacterial Contamination: Presence of bacteria, including fecal coliforms and E. coli, indicates
the potential presence of pathogens. High bacterial levels may render water unsafe for drinking
or recreational activities.

o Biological Oxygen Demand (BOD): BOD measures the amount of oxygen consumed by
microorganisms while breaking down organic matter. High BOD levels can deplete oxygen in
water bodies, impacting aquatic ecosystems.

4. Radiological Characteristics:

o Radioactive Substances: Radioactive elements like radium, uranium, and radon may be present

in water sources. High levels can pose health risks and may require treatment.
5. Organic and Inorganic Compounds:

o Pesticides and Herbicides: The presence of agricultural chemicals in water can have adverse

effects on aquatic ecosystems and human health.
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e Industrial Chemicals: Effluents from industries may introduce various chemicals into water,

affecting quality and safety.
Microorganisms:
o Pathogens: Waterborne pathogens, such as bacteria, viruses, and parasites, can cause
waterborne diseases. Ensuring microbiological safety is critical for drinking water.
Suspended Solids:
o Sedimentation: High levels of suspended solids can affect water clarity and quality.
Sedimentation may also lead to habitat degradation and reduced light penetration.

4. Explain the components used for rain water harvesting system.

Rainwater harvesting systems typically consist of various components designed to collect, store, and
distribute rainwater for various purposes. The specific components may vary based on the scale and
complexity of the rainwater harvesting system. Here are the key components commonly used in a
rainwater harvesting system:

Catchment Surface:

e Description: The catchment surface is the area where rainwater is collected. Common
catchment surfaces include rooftops of buildings, which can be made of materials like metal,
tiles, or concrete.

e Function: Collects and directs rainwater towards the conveyance system.

Gutters and Downspouts:

e Description: Gutters are channels attached to the edges of the catchment surface, and
downspouts are vertical pipes connected to the gutters. They collect and direct rainwater from
the catchment surface to the storage or conveyance system.

o Function: Facilitates the efficient collection and transportation of rainwater.

Leaf Screens and First Flush Diverters:

o Description: Leaf screens are mesh or filters installed in the gutters to prevent debris, leaves,
and other contaminants from entering the rainwater storage system. First flush diverters ensure
that the initial runoff, which may contain pollutants, is diverted away before collecting clean
rainwater.

e Function: Improves water quality by minimizing debris and pollutants entering the storage
system.

Conveyance System:

o Description: The conveyance system includes pipes or channels that transport rainwater from
the catchment surface to the storage facility. It may also include filters to further remove
impurities.

e Function: Efficiently directs rainwater towards storage and ensures proper flow.

Storage Tanks/Cisterns:

o Description: Storage tanks or cisterns are containers designed to hold and store rainwater. They
can be above-ground or underground, made of materials like plastic, concrete, or metal.

e Function: Stores collected rainwater for later use during dry periods.

Overflow System:

e Description: An overflow system is designed to manage excess rainwater when the storage
capacity is reached. It prevents flooding and ensures proper drainage.

e Function: Safely diverts excess rainwater to prevent overfilling of the storage tank.

Filtration System:

o Description: Filtration systems, such as sand filters, mesh filters, or sedimentation tanks, can
be integrated into the rainwater harvesting system to remove finer particles and improve water
quality.

e Function: Enhances the quality of stored rainwater by removing suspended solids.
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8. Pump and Distribution System:

o Description: In some systems, a pump may be used to pressurize and distribute harvested
rainwater for various applications, such as irrigation or indoor use.

« Function: Facilitates the controlled distribution of rainwater to specific areas or outlets.

9. Treatment Devices (Optional):

o Description: Depending on the intended use, additional treatment devices like UV purifiers,
chlorinators, or carbon filters may be incorporated to ensure the water meets specific quality
standards.

o Function: Provides additional treatment for rainwater to meet specific quality requirements.

10. Monitoring and Control Systems:

o Description: Automated systems and sensors can be installed to monitor water levels, quality,
and control the operation of pumps or valves.

e Function: Improves the efficiency and reliability of the rainwater harvesting system.

The design and selection of components depend on factors such as the local climate, water demand,
available space, and intended use of the harvested rainwater. Consulting with experts and adhering to
local regulations is crucial for designing an effective and sustainable rainwater harvesting system.
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UNIT IV INTERNAL COMBUSTION ENGINES AND POWER PLANTS

PART A
1. What is meant by I.C. engine?
In this type of engine, combustion of fuel takes place within the cylinder. This type of engine
includes gas engine, petrol engines and diesel engines. These are general used for road
vehicles,
locomotives, and aircraft and for other industrial applications.

2. Write the classification of I.C. engines.
Based on ignition:
0 Spark ignition
0 Compression ignition.
Based on fuel:
0 Petrol engine
o0 Diesel engine.
Based on cooling system:
0 Air cooled
0 Water cooled.

3. What are the basic components of I.C. engines?
Cylinder block.
Cylinder head.
Cylinder liners.
Crankcase.
Piston.

4. What is meant by Top dead centre?
This refers to the position of the crankshaft when the piston is in its top most p position closest
to the cylinder head.

5. What is meant by Bottom dead centre?
This refers to the position of the crankshaft when the piston is in its lowest position i.e., the
position closest to the cylinder head.

6. Define stroke.
Strokes defined as the distance travelled by the piston while moving fromT.D.C to the
B.D.C.

7. What is meant by clearance volume?
The volume of cylinder above the piston when it is in the T.D.C. position is referred to as
Clearance volume (Vc).

8. What is compression ratio?
This indicates the extent to which the charge in the engine is compressed. This is
calculated as the ratio of the volume above the piston at B.D.C to the volume above the piston
at T.D.C. If position i.e., the
V is the compression ratio
VS +VC
AV 2 ——
VC
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9. What is mean effective pressure?

This Is the average pressure throughout the whole power stroke. The cylinder pressure varies
Considerably during power stroke. Thus it is more helpful to refer to the mean pressure
instead.

10. Define Engine torque.
It is defined as the force of rotation acting about the crankshaft axis at given instant of time.
T=Fr

11. Define Carburetor.
The carburetors a device for atomizing and vaporizing the fuel and mixing it with the air in
varying proportions to suit the changing conditions of spark ignition engines. The air fuel
mixture so obtained from the carburetor is called the combustible mixture.

12. What are the main functions of a carburetor?
o It preserves fuel at a constant head.
o It vaporizes and atomizes the fuel and mixes it with the air. VVaporization means the change
of fuel from a liquid to a vapour whereas ‘atomization’ is the breaking up of fuel by
mechanical system, so that every small particle of the fuel is surrounded by air.
0 It provides and controls the amount and strength of air-fuel mixture under varying conditions
of load and speed of the engine.
o It provides easy starting with the engine in cold
o It ensures the engine to run slowly without missing and without undue wastage of fuel,
o0 It provides maximum acceleration without hesitation to pick up speed when the throttle is
suddenly or slowly opened.

13. Write the basic components in the carburetor.
oVenturi
0 Throtlevalve
Choke valve
0 Fuel jet.

14. What are the functions of Fuel injection pump?
In diesel engine, the fuel consists of a cylindrical barrel having two ports called supply port
and spill port. Spring loaded delivery valve is provided at the top of the barrel for fuel
delivery.

15. What are the functions of Fuel injector?
The purposes of the fuel injector is to injector a small volume of fuel in a fine spray and, to
assists in bringing each droplet into contact with a sufficient oxygen to give quick and
complete
combustion.

16. Write the types of Ignition system.
o0 Battery ignition system(or coil ignition system)
0 Magneto ignition system.

17. Define spark plug.
Spark plug is defined as a device which is used to ignite the compressed air-fuel mixture by
producing an electric spark. It is usually mounted on the cylinder head.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

What is the function of Boiler?

The function of the boiler is to evaporate water into steam at a pressure higher than the
atmospheric pressure. Water free from impurities such as dissolved salts, gases and non-
soluble solids should be supplied to boilers. This is done by suitable water treatment. Steam
is useful for running steam turbines in electrical power stations.

Write the classification of boilers.
o Fire tube boilers.
0 Water tube boilers.

Write the two differences between Fire tube and water tube boiler.
Fire tube boiler water tube boiler
Hot gases pas through the tubes, Water pass-through the tubes,

What are the advantages of steam boiler?

0 Cost of production is cheap when compared with other boilers.

0 Less space is required.

0 Fuel used is cheaper.

0 Steam engines can work under overload of 25 percent continuously.

What are the dis-advantages of steam boiler?

Water requirement is more.

Required more time for installation.

Maintenance and operating costs are high.

Coal handling is difficult.

What are the classifications of power plants based on non-renewable source of energy?
0 Steam power plant.

0 Nuclear power plant.

o0 Diesel power plant.

0 Gas turbine power plant.

What are the classifications of power plants based on renewable source of energy?
0 Hydro-electric power plant.

o0 Solar power plant.

0 Wind power plant.

o Tidal power plant.

Write the steam power plant circuits.
0 Coal and ash

o Air and flue gas

0 Feed water and steam.

o Cooling water circuit.

What is the function of economizer?
The economizer is used to pre-heat the feed water.

What is the function of super heater?
The function of super heater is used to super heat the saturated steam and to supply the steam
to turbine.
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28.

29.

30.

31.

32.

33.

34.

35.

What are the advantages of thermal power plants?

0 Power can be generated continuously.

o Power plant can withstand the varying load.

o Initial cost low

0 The construction period for the power plant is minimum.

What are the dis-advantages of thermal power plants?
0 Power generation cost is high.

0 Handling of coal is a major problem.

0 Handling of coal is a major problem.

0 Life of the plant is low.

o Plant efficiency’s less.

What is the function of penstock?
Penstock is the pipe made up of steel or concrete used to carry water from the dam to power
house.

What is meant by trash rack?
Trash rack is provided to prevent the debris from getting entry to power house.
This consists of number of steel bars and it is placed across the intake to prevent debris.

What is meant by draft tube?

Draft tube is an integral part of reaction turbine. Draft tube connects the runner exit to tail
race. The area of the draft tube is same as that of the runner to avoid shock and is circular
cross section. The water after doing work on the turbine runner passes through the draft tube.

Write the advantages of hydro electric power plant.

0 This plant uses water for power

generation. o Water is easily available.

0 Beside power generation, this also provides benefits like irrigation, flood control, afore
station-culture.

o0 Fuel cost is eliminated.

o Plants are automated and hence operating labor cost is low.

Write the dis-advantages of hydro electric power plant.

0 The plant disrupts the surrounding aquatic ecosystems.

o Initial cost of plant is very high.

o Failure of dams is potentially serious.

o Large investments, long gestation periods are major issues.

Draw the layout of diesel power plant.
Fuel storage Oil cooler

Generator

Feed Diesel

pump engine

I/P air

Water pump

Air

compressor Layout of diesel power plant
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

What are the advantages of diesel power plants?

o Power plant can be easily installed.

0 The plant is smaller in size and fuel handling and storage is easier.
0 Quick starting and easy pickup is possible.

0 No ash disposal problem.

What are the dis-advantages of diesel power plants?
o0 Fuel is more expensive.

0 Repair and maintenance cost is high.

o0 Capacity of diesel engine is low.

0 Lives of plants are low.

What is the function of re-generator?
The heat obtained in the exhaust gases of LPT is utilized in the re-generator for transferring
heat to the cold air coming out of HPC.

What is the function of intercooler?
This reduces the work of compressor; hence the power spent by compressor is les when
the air is cooled.

Write the advantages of gas turbine power plants.
0 The capital cost of plant is low.

0 This can be quickly commissioned.

o It requires les space.

o0 Capacity to use wide variety of fuels.

Write the advantages of gas turbine power plants

0 About two third of the power developed by the turbine issued to drive the compressor.
Hence net output of plant is low.

o Low efficiency.

0 Needs special cooling arrangements.

0 Operating temperature is high of the order of 2000:C.

Define nuclear fission.
Nuclear fission is defined as the splitting up the nucleus of an atom into parts where enormous
amount of energy is released and this energy is used to generate power.

Write the function of moderator

In the chain reaction, the neutrons produced are fast moving neutrons. They are less effective
in causing fission 0ofU235 and try to escape from the reactor. To improve the utilization of
these fast neutrons, their speed is reduced in this moderator.

What is the function of control rods?

The energy produced in the reactor during chain reaction is enormous. If this is not controlled
properly entire core and structure may melt and radioactive rays may come out of the reactor.
The control rods do this control.

Explain about Biological shielding of nuclear reactor.
During fission reaction alpha particles, beta particles, gamma rays and neutrons are produced.
These radioactive rays are harmful to operating men. To protect from such harmful effects,
thick concrete shielding is provided al round the reactor.
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46.

47.

48.

49.

50.

51.

52.

53.

54,

What are the advantages of nuclear power plant?

0 Requires less space compared to steam power plant.

o Fuel required is negligible compared to coal requirement in steam power plant.
o0 Fuel transport cost is less.

0 Cost of Erection is less.

0 Water required is very less.

What are the dis-advantages of nuclear power plant?

o Initial cost is higher.

0 Not suitable for varying load condition.

0 Maintenance cost is higher.

0 Trained workers / Engineers are required to handle the operation.

What is pump?
Pump is a mechanical device which is used for moving liquids or gases from lower pressure
to higher pressure. In a pump mechanical forces are used to move the fluids.

Write the classification of pump with examples.
0 Rotodynamic eg; Centrifugal pump.
o0 Positive displacement pump eg: Reciprocating pump

What is meant by centrifugal pump?

Centrifugal pump is rotodynamic pump which uses the mechanical energy of the rotating
impeller to increase the velocity of a fluid by the application of centrifugal force. The fluid
enters the pump impeller along the rotating axis and gets accelerated .flows radially outwards
into a casing and exits through the piping system. It is generally used for large discharge
through smaller heads.

What is meant by reciprocating pump?

A reciprocating pump is a positive displacement pump in which liquid is sucked and then it
is pushed or displaced due to the thrust exerted on it by a moving member which results in
lifting height. The pump has one or more chamber which are alternately fitted with liquid to
be pumped and then emptied again. Thus reciprocating action is being continued within the
pump and hence, the pump is called reciprocating pump.

What are the types of reciprocating pump?
o0 Single acting reciprocating pump
o Double acting reciprocating pump

What is priming?

Priming is the operation of filing up of water in the suction pipe, casing and a portion of
delivery

valve to remove the air present inside. If any air is present, the pressure developed across the
impeller will not be sufficient to suck the water from the sump. The delivery valve is kept
closed during priming.

What are the types of casing?
0 Volute casing.

0 Vortex casing.

o Diffuser casing.
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55.

56.

S7.

58.

59.

60.

61.

62.

63.

Defined turbine.

A turbine is defined as a hydraulic machine which converts hydraulic energy into mechanical
energy and this mechanical energy is used to use to run an electrical generator which is directly
coupled to the shaft of the turbine. Thus, mechanical energy is converted into electrical energy.
A simple turbine will have one moving part and a rotor assembly. The rotating system is called
a runner in a turbine.

What is meant by impulse turbine with example?
In this energy is available is only kinetic energy, then the turbine is known as impulse turbine.
Eg: Peloton wheel turbine.

What is meant by reaction turbine with example?

In this the energy available is kinetic energy and pressure energy, then the turbine is known
as

reaction turbine. When the fluid through the runner, it is under pressure and the pressure
energy goes on changing into kinetic energy. Eg: Francis turbine

Write the function of casing.

0 To prevent splashing of water.

0 To lead the water to the tailrace.

0 To act as a safeguard against any accidents.

What are the major components of an IC engine?
Main Components of IC Engine and its function- - Cylinder - Cylinder Head - Piston and
Piston rings - Piston pin OR gudgeon pin - Connecting rod.

Differentiate between a pump and a turbine.

A Pump takes in usable energy, turns it into kinetic energy, and then transfers it to a fluid
stream. The Turbine, on the other hand, absorbs energy from a fluid flow and converts it to
work. A turbine reduces the energy of the fluid stream, whereas a pump increases it.

What is Sl engine?
A spark-ignition engine (SI engine) is an internal combustion engine, generally a petrol
engine, where the combustion process of the air-fuel mixture is inside of cylinder.

Differentiate between boiler mountings and boiler accessories.(*)

Boiler Mountings are mounted on boiler shells. Boiler Accessories are not mounted on the
boiler shell. Boiler Mountings are installed from simple working and control of a boiler. Boiler
Accessories are installed to amplify the efficiency of a boiler.

What is the use of surge tank in hydropower plants?

Surge tanks are applied in hydropower plants with long water conduits to reduce pressure
forces during the acceleration of the large water masses. They are constructed as intermittent
water reservoirs close to the turbines, either with open access to atmospheric air or as a closed
volume filled with pressurized air.
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64. Draw the ideal and actual indicator diagrams of two stroke petrol engine.

7Corinpar'i'son : Theoretical and Actual indicator diaérém of Four Stroke Petrcﬂiﬁ'ﬁg’fr"{éi
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65. Draw the sectional elevation of a four stroke petrol engine and mark the parts.

Inlet Valve

»——Spark Plug
Exhaust Valve

Cylinder

Piston

( Suction Stroke )

66. What is cooling tower? Give its uses.
A cooling tower is designed to remove heat from a building or facility by spraying water
down through the tower to exchange heat into the inside of the building. Air comes in from
the sides of the tower and passes through the falling water.

67. Define steam turbine.

The steam turbine is a form of heat engine that derives much of its improvement in
thermodynamic efficiency from the use of multiple stages in the expansion of the steam,

which results in a closer approach to the ideal reversible expansion process.

68. What is a four stroke engine?

A four-stroke (also four-cycle) engine is an internal combustion (IC) engine in which the
piston completes four separate strokes while turning the crankshatft.

69. Mention the reasons for preferring steam power plant to other power plants.
1.High reliability - 2.Less labor - 3. Economical for medium ad large capacity plants. -

4. Operation is easy and smooth - 5. Can be easily started.
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70.

71.

72.

73.

74.

75.

76.

77.

78.

Distinguish between impulse and reaction turbine.

Impulse turbines are typically used for high-head, low-flow applications such as hydroelectric
power plants, where the water is delivered under high pressure. Reaction turbines are typically
used for low-head, high-flow applications such as hydropower plants, where the water is
delivered at a lower pressure.

Why fuel is injected in a C.I engine?

Cl engines are operated unthrottled, with engine speed and power controlled by the amount of
fuel injected during each cycle. This allows for high volumetric efficiency at all speeds, with
the intake system designed for very little flow restriction of the incoming air. combustion.

What is the use of an economizer in a high pressure boiler?

A boiler economizer is a heat exchanger that is installed on the stack of a boiler. It is
designed to recover heat that would otherwise be wasted. The economizer transfers heat from
the flue gases to the boiler feedwater, which helps to preheat the water before it enters the
boiler.

Mention two merits and two demerits of nuclear power plant.

Merits of Nuclear Energy Demerits of Nuclear Energy
Carbon-free electricity Uranium is technically non-renewable
Small land footprint Very high upfront costs

High power output Nuclear waste

Reliable energy source Malfunctions can be catastrophic

State the principle of centrifugal pump under roto dynamic pumps.

A centrifugal pump operates through the transfer of rotational energy from one or more driven
rotors, called impellers. The action of the impeller increases the fluid's velocity and pressure
and directs it towards the pump outlet.

Differentiate with any two points between spark ignition (SI) and compression ignition (CI)
engine.

Spark ignition uses petrol as the fuel, but Compression ignition uses diesel. SI works on Otto
cycle while CI works on diesel cycle. Sl is used in petrol engines while CI is used in diesel
engines.

List the various boiler accessories.
The important boiler accessories are economiser, air preheater and superheater, feed pump ,
ejector, steam strap etc.

What are the main function of a lubricating system?

To lubricate each part of the bearing, and to reduce friction and wear. To carry away heat
generated inside bearing due to friction and other causes. To cover rolling contact surface with
the proper oil film in order to prolong bearing fatigue life.

Define compression ratio of a IC engine.
The compression ratio is the ratio between the volume of the cylinder and combustion
chamber in an internal combustion engine at their maximum and minimum values.
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79.

80.

81.

82.

83.

Mention two disadvantage of a single jet carburetor.

The disadvantages of Simple Carburettor include: Limited fuel efficiency compared to
modern fuel injection systems. Difficulty in achieving precise air-fuel ratios, leading to
potential performance and emission issues.

Write any two merits and demerits of thermal power plant.
Making Energy from Thermal Power plants is easy.

The fuel used (coal) is cheap.
o Thermal Power Plant can be set up anywhere near fuel and water supply.
o Itrequires less space as compared to the hydroelectric power station.

(@]

What is the function of electric static precipitator?

An electrostatic precipitator (ESP) removes particles from a gas stream by using electrical
energy to charge particles either positively or negatively. The charged particles are then
attracted to collector plates carrying the opposite charge.

What is ignition delay period?

The ignition delay in a diesel engine is defined as the time interval between the start of
injection and the start of combustion. This delay period consists of (a) physical delay, wherein
atomisation, vaporization and mixing of air fuel occur and (b) of chemical delay attributed to
pre-combustion reactions.

What is called direct injection type of combustion chamber?
In the direct injection engine, the combustion chamber is entirely enclosed by the surfaces of
the cylinder head and piston and takes the form of a cavity or a bowl in the piston crown.

PART-B

1. Describe the principal parts and functions of a Four Stroke Diesel engine With Neat Sketch

INTERNAL COMBUSTION ENGINE

Spark Plug or Fuel Injector

Inlet Valve /___Exhaust Valve
_} J:" Cylinder Head

T.0.C 7

Bore
f#—————— Cylinder

g Piston Ring

O —Pis!on

Connecting Rod

BDC. 1.

Crank Case

A four-stroke diesel engine is an internal combustion engine that operates on the four-stroke cycle:
intake, compression, power, and exhaust. Here's a description of its principal parts and functions along
with a basic sketch:
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Principal Parts of a Four-Stroke Diesel Engine:

Cylinder Head:
e Houses the combustion chamber.
o Contains intake and exhaust ports/valves.
o Often includes the fuel injector nozzles.
Cylinder Block:
o Main body of the engine containing one or more cylinders.
e Guides the reciprocating motion of the pistons.
Pistons:
e Move up and down within the cylinders.
o Connected to the crankshaft via connecting rods.
e Seals the combustion chamber during compression and power strokes.
Crankshaft:
o Converts the reciprocating motion of the pistons into rotary motion.
o Drives other engine components and accessories.

Connecting Rods:
o Connects the pistons to the crankshaft.
o Transfers linear motion into rotational motion.
Camshatft:
« Controls the opening and closing of intake and exhaust valves.
e Usually synchronized with the crankshatft.
Intake System:
e Includes air filter, intake manifold, and valves.
o Draws air into the combustion chamber during the intake stroke.
Exhaust System:
o Comprises exhaust manifold, valves, and muffler.
o Expels exhaust gases during the exhaust stroke.
Fuel Injection System:
o Delivers fuel into the combustion chamber at the right time.
o Consists of fuel injectors, high-pressure pump, and fuel lines.
Lubrication System:
e Provides oil to reduce friction between moving parts.
e Includes oil pump, filter, and passages.
Cooling System:
e Prevents the engine from overheating.
e Involves a radiator, water pump, and coolant passages.
Timing Gear:
e Synchronizes the rotation of the crankshaft and camshaft.

Functions:

Intake Stroke:
e Air is drawn into the cylinder through the open intake valve as the piston moves downward.
Compression Stroke:
e The intake valve closes, and the piston moves upward, compressing the air in the cylinder.
Power Stroke:
o Fuel is injected into the highly compressed air, igniting and creating a powerful force that drives
the piston downward.
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4. Exhaust Stroke:

e The exhaust valve opens, and the piston moves upward, expelling the exhaust gases from the
cylinder.

This cycle repeats for each cylinder in a continuous and synchronized manner.The sketch is a simplified
representation of a four-stroke diesel engine, showing the basic components and their relationships
within the engine.

2. Describe the principal parts and functions of a Two Stroke Diesel engine With Neat Sketch

TWO STROKE DIESEL ENGINE

A two-stroke diesel engine operates on a two-stroke cycle, consisting of the compression and power
strokes in a single revolution of the crankshaft. Here's a description of the principal parts and functions
along with a basic sketch:

Principal Parts of a Two-Stroke Diesel Engine:

1. Cylinder and Piston Assembly:
e Single-piece unit performing both intake and exhaust functions.
e Piston moves up and down within the cylinder.
2. Crankcase:
e Houses the crankshaft.
e Also serves as the air compression chamber.
3. Crankshaft:
o Converts the reciprocating motion of the piston into rotary motion.
o Drives other engine components and accessories.
4. Connecting Rod:
e Connects the piston to the crankshatft.
« Transfers linear motion into rotational motion.
5. Inlet and Exhaust Ports:
o Located on the cylinder wall.
e Control the flow of air and exhaust gases.
6. Fuel Injector:
e Injects fuel directly into the combustion chamber.
e Timed to coincide with the compression stroke.
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Scavenging Air Blower:

e Assists in forcing out exhaust gases and bringing in fresh air.
o Connected to the crankshaft.

Functions:

Compression-Exhaust Stroke:

e The piston moves upward, compressing air in the crankcase.

o Simultaneously, exhaust gases are expelled through the exhaust ports.
Inlet Stroke:

e As the piston reaches the top, the air inlet port opens.

o Fresh air is drawn into the crankcase.
Compression Stroke:

e The piston moves downward, compressing the fresh air in the crankcase.

o Simultaneously, the fuel injector injects fuel into the compressed air.
Power Stroke:

 Ignition of the fuel-air mixture occurs.

e The expanding gases force the piston downward, providing power.

The cycle then repeats with each revolution of the crankshaft.

The sketch illustrates the basic components of a two-stroke diesel engine, highlighting the piston's dual
function and the flow of air and exhaust gases through the ports. Note that the scavenging air blower is
often driven by the engine itself, aiding in the removal of exhaust gases and the introduction of fresh air
for the next cycle.

3. Describe the principal parts and functions of a Two Stroke Petrol engine With Neat Sketch

A two-stroke petrol engine is an internal combustion engine that completes the intake, compression,
power, and exhaust strokes in just two piston movements. Here's a description of the principal parts and
functions along with a basic sketch:

Principal Parts of a Two-Stroke Petrol Engine:

Cylinder and Piston Assembly:
e Single-piece unit responsible for both intake and exhaust functions.
e Piston moves up and down within the cylinder.
Crankcase:
e Houses the crankshatft.
e Serves as an air-fuel mixture compression chamber.
Crankshaft:
« Converts reciprocating motion of the piston into rotary motion.
o Drives other engine components and accessories.
Connecting Rod:
o Connects the piston to the crankshatft.
« Transfers linear motion into rotational motion.
Inlet and Exhaust Ports:
o Located on the cylinder wall.
o Control the flow of air-fuel mixture and exhaust gases.
Spark Plug:
o Ignites the compressed air-fuel mixture.
o Positioned at the cylinder head.
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Functions:

Compression-Combustion Stroke:
e As the piston moves upward, it compresses the air-fuel mixture in the crankcase.
o Simultaneously, exhaust gases are expelled through the exhaust port.
Inlet-Compression Stroke:
e As the piston reaches the top, the air-fuel mixture intake port opens.
o Fresh air-fuel mixture is drawn into the crankcase.
Transfer-Compression Stroke:
e The piston moves downward, compressing the fresh air-fuel mixture in the crankcase.
o Simultaneously, the spark plug ignites the previously compressed mixture.
Power-Exhaust Stroke:
 Ignition of the air-fuel mixture.
e The expanding gases force the piston downward, providing power.
e Simultaneously, exhaust gases are expelled through the exhaust port.

The cycle then repeats with each revolution of the crankshaft.

The sketch illustrates the basic components of a two-stroke petrol engine, emphasizing the piston's dual
function and the flow of air-fuel mixture and exhaust gases through the ports. Keep in mind that two-
stroke petrol engines require a separate lubrication system, as the fuel and oil are often premixed or
delivered in a specific oil-fuel mixture.

4. With neat diagrams explain the working of two stroke and four stroke engines.

Two-Stroke Engine:

1. Combustion and Compression Stroke:

The piston moves upward, compressing the air-fuel mixture in the crankcase.
Simultaneously, the spark plug ignites the mixture, leading to combustion.
The expanding gases push the piston downward.

2. Exhaust and Intake Stroke:

As the piston moves downward, it uncovers exhaust ports, allowing the expulsion of burnt gases.
Simultaneously, fresh air-fuel mixture is drawn into the crankcase through intake ports.

3. Crankcase Compression:
The upward movement of the piston compresses the fresh mixture in the crankcase.
4. Transfer Ports:

When the piston is at the bottom, it uncovers transfer ports, allowing the compressed mixture in the crankcase to
flow into the cylinder.

5. Complete Cycle:

The above four processes complete one cycle, and the engine produces power with every revolution of the
crankshaft.
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Four-Stroke Engine:

1. Intake Stroke:

The intake valve opens, and the piston moves downward, drawing in air (and fuel in the case of a petrol engine)
into the cylinder.

2. Compression Stroke:
Both intake and exhaust valves are closed, and the piston moves upward, compressing the air-fuel mixture.
3. Power Stroke:

The spark plug ignites the compressed mixture, leading to combustion.
The expanding gases push the piston downward, producing power.

4. Exhaust Stroke:
The exhaust valve opens, and the piston moves upward, pushing out the burnt gases.
5. Complete Cycle:

The above four processes complete one cycle in a four-stroke engine, and the engine produces power every two
revolutions of the crankshaft.

Understanding these processes helps in comprehending the fundamental differences between two-stroke and four-
stroke engines, including their efficiency, simplicity, and emissions characteristics.

5. Differentiate between Petrol and Diesel engines.
Petrol (gasoline) engines and diesel engines are two common types of internal combustion engines, each designed
for specific applications and operating characteristics. Here are the key differences between petrol and diesel
engines:

Fuel:

Fuel Type:
e Petrol Engine: Also known as gasoline engines, these engines use petrol as the primary fuel.
o Diesel Engine: Diesel engines use diesel fuel, a heavier and less volatile fuel compared to petrol.

Combustion Process:

Ignition:
e Petrol Engine: Ignition in petrol engines is initiated by a spark plug, leading to a controlled combustion.
o Diesel Engine: Diesel engines use compression ignition, where the high compression of air in the
cylinder causes the fuel to ignite spontaneously.
Air-Fuel Mixture:
o Petrol Engine: The air-fuel mixture is premixed before entering the combustion chamber.
o Diesel Engine: Fuel is injected directly into the compressed air in the combustion chamber.

Efficiency and Power:
Efficiency:

e Petrol Engine: Generally, petrol engines have lower thermal efficiency compared to diesel engines.
e Diesel Engine: Diesel engines tend to be more fuel-efficient due to higher compression ratios.
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Power and Torque:
e Petrol Engine: Petrol engines typically produce higher RPM (revolutions per minute) and are known for
higher power output at higher RPMs.
o Diesel Engine: Diesel engines produce more torque at lower RPMs, making them suitable for
applications requiring high torque, such as trucks and heavy machinery.

Construction and Maintenance:

Compression Ratio:
e Petrol Engine: Petrol engines usually have lower compression ratios than diesel engines.
o Diesel Engine: Diesel engines have higher compression ratios to achieve spontaneous ignition.
Design and Weight:
o Petrol Engine: Petrol engines are generally lighter and have simpler designs.
o Diesel Engine: Diesel engines are often heavier and built to withstand higher pressures due to higher
compression ratios.

Applications:

Vehicle Types:
e Petrol Engine: Commonly used in cars, motorcycles, and lighter vehicles.
o Diesel Engine: Preferred in heavy-duty applications such as trucks, buses, ships, and construction
equipment.
Usage Patterns:
e Petrol Engine: Suitable for short-distance and urban driving due to higher RPM and quicker acceleration.
o Diesel Engine: Suited for long-distance driving and heavy-duty applications due to higher torque and
fuel efficiency.

In summary, while both petrol and diesel engines are internal combustion engines, they differ in fuel type,
combustion process, efficiency, power characteristics, and applications. The choice between the two depends on
factors such as intended use, fuel efficiency requirements, and the specific needs of the vehicle or equipment.

6. What are main functions of a carburetor?

Simple Carburetor

A carburetor is a device in an internal combustion engine that blends air with a fine spray of liquid fuel, typically
gasoline, to facilitate combustion. Its main functions include:

Air-Fuel Mixture Formation:
e The primary function of a carburetor is to mix the right proportion of air and fuel to form a combustible
mixture. This mixture is essential for the combustion process in the engine.
Atomization of Fuel:
e Carburetors atomize liquid fuel into small droplets to enhance its vaporization. This ensures a more
homogeneous and combustible air-fuel mixture.
Regulation of Airflow:
e Carburetors control the amount of air entering the engine by using a throttle valve. The position of the
throttle valve determines the engine's power and speed.
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4. Enrichment during Cold Starts:

o Carburetors often have a choke mechanism that restricts airflow during cold starts. This temporarily

enriches the air-fuel mixture to facilitate ignition in colder conditions.
5. Idling Adjustment:

o Carburetors are equipped with an idle circuit to regulate the air-fuel mixture when the engine is idling.

This ensures smooth running at low speeds.
6. Acceleration Enrichment:

e During rapid acceleration, carburetors have mechanisms (like an accelerator pump) to provide an
additional burst of fuel, preventing a temporary lean condition that may occur when the throttle is opened
quickly.

7. Fuel Metering:

e Carburetors meter the fuel flow based on the engine's demand, which is influenced by factors such as

throttle position, engine speed, and load. This helps maintain optimal air-fuel ratios.
8. Venturi Effect:

e Carburetors use the Venturi principle, where a decrease in pressure in a constricted passage (Venturi)

draws fuel from the carburetor's float bowl, facilitating fuel delivery.
9. Fuel Bowl and Float System:

e Carburetors often incorporate a float system that controls the level of fuel in the float bowl. This ensures

a consistent supply of fuel to the engine.
10. Emission Control (In Some Designs):

e Modern carburetors may include emission control features to comply with environmental regulations,

such as catalytic converters or fuel evaporative systems.

While carburetors were once widely used, many modern engines, especially in automobiles, have transitioned to
electronic fuel injection (EFI) systems. EFI systems offer more precise control over the air-fuel mixture and are
better suited for optimizing engine performance, fuel efficiency, and emissions.

7. Compare two strokes and four strokes.
1. Number of Strokes:

Two-Stroke Engine:
e Completes one power cycle in two strokes of the piston (upward and downward).
e Every revolution of the crankshaft produces power.
e Four-Stroke Engine:
e Completes one power cycle in four strokes of the piston (upward and downward twice).
o Power is produced every two revolutions of the crankshaft.

2. Combustion Process:

e Two-Stroke Engine:
e Combustion and power strokes occur simultaneously during one downward movement of the piston.
e Compression and exhaust strokes happen during one upward movement.

e Four-Stroke Engine:
e Combustion occurs in a dedicated power stroke, separate from the compression and exhaust strokes.
o Each stroke has a specific function in the engine cycle.

3. Fuel Efficiency:

e Two-Stroke Engine:
o Generally less fuel-efficient compared to four-stroke engines, as part of the fuel-air mixture can escape
during the exhaust process.
e Four-Stroke Engine:
e Typically more fuel-efficient due to a more controlled combustion process and separate intake and
exhaust strokes.
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4. Power Output:

Two-Stroke Engine:

e Tends to produce more power per cycle due to a power stroke in every revolution of the crankshaft.
Four-Stroke Engine:

o Produces power every two revolutions, which can result in smoother and more controlled power delivery.

5. Emissions:

Two-Stroke Engine:

e Tends to produce higher emissions due to the mixing of fresh fuel-air mixture with residual exhaust gases.
Four-Stroke Engine:

e Generally has lower emissions due to a more controlled combustion process and separate exhaust strokes.

6. Lubrication:

Two-Stroke Engine:
e Requires oil to be mixed with fuel for lubrication, as there is no separate oil lubrication system.
Four-Stroke Engine:
e Has a separate oil lubrication system, providing better lubrication and reducing the need to mix oil with
fuel.

7. Applications:

Two-Stroke Engine:

e Commonly used in small, lightweight applications such as motorcycles, chainsaws, and outboard motors.
Four-Stroke Engine:

e Predominantly used in automabiles, trucks, larger motorcycles, and various industrial applications.

8. Complexity and Maintenance:

Two-Stroke Engine:
o Generally simpler in design and has fewer components, but may require more frequent maintenance.
Four-Stroke Engine:
e More complex due to additional components, such as valves and a camshaft, but may require less frequent
maintenance.

8. Explain working principle of Hydro Electric Power plant With Neat sketch. Write its
advantages and Disadvantages
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Working Principle of Hydroelectric Power Plant:

A hydroelectric power plant converts the potential energy of falling or flowing water into electrical energy. Here's
a brief explanation along with a sketch:

Components of a Hydroelectric Power Plant:
Dam and Reservoir:
e Adam is constructed across a river to create a reservoir.
e The dam controls the flow of water and stores it, creating a significant height difference (head).
Penstock:
o Alarge pipe called a penstock channels water from the reservoir to the turbine.
Turbine:
e The kinetic energy of the flowing water is used to turn a turbine.
e Turbines can be of various types, such as Francis, Pelton, or Kaplan, depending on the head and flow
characteristics.
Generator:
e The rotating turbine drives a generator, converting mechanical energy into electrical energy.
Powerhouse:
e The generator is housed in a powerhouse near the base of the dam.
Transmission Lines:
e The generated electricity is transmitted through power lines for distribution.
Working Principle:
Water Storage:
e Water is stored in the reservoir behind the dam.
Flow of Water:
o When electricity demand is high, the dam gates are opened, allowing water to flow through the penstock.
Turbine Rotation:
e The high-velocity water strikes the blades of the turbine, causing it to rotate.
Generator Operation:
e The rotating turbine drives the generator, converting mechanical energy into electrical energy through
electromagnetic induction.
Transmission of Electricity:
e The generated electricity is transmitted to the grid via transmission lines.

Advantages of Hydroelectric Power Plants:
Renewable and Sustainable:
o Hydroelectric power is generated from the energy of flowing water, which is a renewable and sustainable
resource.
Low Greenhouse Gas Emissions:
o Hydroelectric plants produce minimal greenhouse gas emissions during operation, contributing to cleaner
energy.
Base Load Power:
o Hydroelectric plants can provide a consistent and reliable base load power supply, contributing to grid
stability.
Long Lifespan:
o Hydroelectric power plants have a long operational lifespan, typically lasting several decades.
Flood Control and Water Supply:
o Dams used in hydroelectric plants can serve multiple purposes, including flood control and water storage
for agricultural or domestic use.
Flexible Operation:
o Hydroelectric plants can quickly respond to changes in electricity demand, allowing for flexible
operation.

Disadvantages of Hydroelectric Power Plants:
Environmental Impact:

e The construction of dams and reservoirs can have significant environmental impacts, including habitat
disruption and alteration of river ecosystems.
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Limited Site Availability:

o Suitable sites for large-scale hydroelectric projects are limited, restricting the widespread deployment of
this technology.
High Initial Costs:
e The construction of dams and associated infrastructure involves high initial capital costs.
Resettlement Issues:
o The creation of reservoirs may necessitate the resettlement of communities, leading to social and cultural
challenges.
Sedimentation:
e Over time, sedimentation in reservoirs can reduce their effective storage capacity.
Climate Sensitivity:
o Hydroelectric power generation can be sensitive to climate variations, affecting water availability and
river flow.

While hydroelectric power is a valuable and widely used renewable energy source, it is crucial to carefully
consider the environmental and social implications of large-scale hydroelectric projects. Advances in technology
and the development of more sustainable practices can mitigate some of the associated challenges.

9. Explain working principle of thermal Power plant With Neat sketch.
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Working Principle of Thermal Power Plant:

A thermal power plant converts heat energy from the combustion of fuel into electrical energy. The most common
fuel used is coal, but other fossil fuels like oil or natural gas can also be used. The basic components of a thermal
power plant include a boiler, turbine, generator, and cooling system.

Components of a Thermal Power Plant:

1. Boiler:

e The boiler is the component where fuel is burned to produce heat.
o Water is circulated through the boiler tubes, absorbing the heat generated by combustion.
e The high-temperature, high-pressure steam is produced in the boiler.

2. Turbine:

e The steam generated in the boiler is directed to a steam turbine.
e The turbine consists of blades attached to a shaft. As the high-pressure steam expands over the blades, it
causes the turbine to rotate.
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Generator:

e The rotating turbine is connected to a generator.
e The generator converts the rotational energy from the turbine into electrical energy through
electromagnetic induction.
Condenser:
e After passing through the turbine, the steam enters the condenser.
e Inthe condenser, the steam is condensed into water by rejecting heat to a cooling medium (usually water
from a nearby river or a cooling tower).
Cooling System:
e The cooling system is used to cool the condensed steam back into water, allowing it to be returned to the
boiler for reuse.
e Cooling can be done through a cooling tower or a water source like a river.
Pump:
e A pump is used to circulate water through the system, ensuring a continuous and efficient operation.
Working Steps:
Combustion in Boiler:
e Fuel (commonly coal) is burned in the boiler, producing high-temperature and high-pressure steam.
Steam Turbine:
e The steam is directed to the turbine, causing it to rotate.
Generator Operation:
e The rotating turbine is connected to the generator, generating electrical energy.
Condensation:
e The steam leaving the turbine enters the condenser, where it is condensed into water.
Cooling:
e The condensed water is cooled using a cooling system, converting it back into liquid form.
Return to Boiler:
e The cooled water is pumped back to the boiler to repeat the cycle.
Neat Sketch:
Unfortunately, | can't provide visual sketches in this text format. You may find detailed sketches in textbooks,
online resources, or engineering materials illustrating the components and flow in a thermal power plant.

Summary:

The thermal power plant operates on the principle of converting thermal energy from the combustion of fuel into
mechanical energy, which is then transformed into electrical energy. The continuous circulation of water through
the system ensures an efficient and sustainable power generation process.

10. Explain working principle of Nuclear Power plant With Neat sketch.
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Working Principle of Nuclear Power Plant:

A nuclear power plant generates electricity by harnessing the heat produced from nuclear fission reactions. Here's
an explanation of the working principle along with a general sketch:

Components of a Nuclear Power Plant:
Nuclear Reactor:
e The core of the nuclear power plant contains the nuclear reactor where nuclear fission reactions take
place.
o Fission of uranium or plutonium nuclei releases a large amount of heat.
Fuel Rods:
o Fuel rods inside the reactor contain fuel pellets made of enriched uranium or plutonium.
e These rods sustain the nuclear fission reactions.
Control Rods:
e Control rods made of materials like boron or cadmium are used to control the rate of fission reactions.
e Inserting or withdrawing control rods adjusts the reactor's power output.
Coolant:
e The coolant, often water, circulates through the reactor to absorb heat generated during fission.
o It transfers the heat to a steam generator.
Steam Generator:
e The steam generator produces steam by transferring heat from the coolant.
e The high-pressure steam is used to drive a turbine.
Turbine:
e The steam from the generator is directed to a turbine.
e The turbine converts the thermal energy of steam into mechanical energy.
Generator:
e The turbine is connected to an electric generator.
e The generator converts the mechanical energy into electrical energy through electromagnetic induction.
Condenser:
e After passing through the turbine, the steam is condensed back into water in the condenser.
e Heat is transferred to a cooling medium (usually water), turning the steam back into a liquid.
Cooling System:
e The cooling system releases excess heat from the condenser into the environment, often using cooling
towers or natural bodies of water.
Working Steps:
Nuclear Fission:
o Nuclear fission reactions occur in the reactor core, releasing a significant amount of heat.
Control of Reactions:
o Control rods are used to regulate the rate of fission reactions and control the power output of the reactor.
Heat Transfer:
o Heat produced by fission reactions is transferred to the coolant circulating through the reactor.
Steam Generation:
e The coolant transfers heat to the steam generator, producing high-pressure steam.
Turbine Operation:
e The high-pressure steam is directed to the turbine, causing it to rotate.
Electricity Generation:
o The rotating turbine is connected to a generator, producing electrical energy.
Condensation:
e The steam leaving the turbine enters the condenser, where it is condensed back into water.
Cooling and Reuse:
o Excess heat is released through the cooling system, and the condensed water is returned to the reactor for
reuse.
Neat Sketch:
Unfortunately, | can't provide visual sketches in this text format. You may find detailed sketches in textbooks,
online resources, or engineering materials illustrating the components and flow in a nuclear power plant.
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Nuclear power plants generate electricity by utilizing the heat produced from nuclear fission reactions in a

controlled manner. The heat is then transferred to a steam generator, and the resulting steam is used to drive a
turbine, ultimately generating electrical energy through a generator. The cooling system dissipates excess heat to
maintain the efficiency of the process.

11. Explain  working principle of Diesel Engine Power plant With Neat sketch.
Write its advantages and Disadvantages
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Fig: 2.9 Layout of Diesel Engine Power Plant

Working Principle of Diesel Engine Power Plant:
A Diesel Engine Power Plant converts diesel fuel into mechanical energy, which is then transformed into
electrical energy. Here's an explanation of the working principle along with a general sketch:

Components of a Diesel Engine Power Plant:
Diesel Engine:
e The heart of the power plant is the diesel engine, which runs on diesel fuel.
e The engine consists of cylinders, a piston, and a crankshaft.
Fuel Injection System:
o Diesel fuel is injected directly into the combustion chamber, where it ignites spontaneously due to high
compression.
Air Intake System:
e The engine draws in air through an intake system to mix with the injected fuel.
Combustion and Power Stroke:
e As the air-fuel mixture ignites due to high compression, it results in a powerful expansion of gases,
driving the piston downward in the power stroke.
Crankshaft:
e The reciprocating motion of the piston is converted into rotary motion by the crankshaft.
Generator:
e The rotary motion of the crankshaft is connected to a generator.
e The generator converts mechanical energy into electrical energy through electromagnetic induction.
Cooling System:
o Diesel engines have a cooling system to regulate the temperature, usually involving a radiator and a
cooling fluid.
Exhaust System:
e The exhaust gases produced during combustion are expelled through the exhaust system.
Working Steps:
Air Intake:
e The engine draws in air through the air intake system.
Fuel Injection:
e Diesel fuel is injected directly into the combustion chamber.
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Compression Stroke:

e The piston compresses the air-fuel mixture to a high pressure, leading to spontaneous ignition of the
diesel fuel.
Power Stroke:
e The ignited mixture results in a rapid expansion of gases, driving the piston downward in the power
stroke.
Rotary Motion:
e The reciprocating motion of the piston is converted into rotary motion by the crankshatft.
Generator Operation:
e The rotary motion of the crankshaft is connected to a generator, producing electrical energy.
Cooling and Exhaust:
e The cooling system regulates the engine temperature, and the exhaust system expels the combustion by-
products.

Advantages of Diesel Engine Power Plants:
Fuel Efficiency:
o Diesel engines are generally more fuel-efficient than some other types of internal combustion engines.
Durability and Longevity:
o Diesel engines are known for their robust construction, durability, and longer lifespan compared to some
alternatives.
High Torque at Low Speeds:
o Diesel engines produce higher torque at lower speeds, making them suitable for applications requiring
high torque.
Fuel Availability:
o Diesel fuel is widely available and often more accessible than some other types of fuels.
Fuel Storage:
o Diesel fuel has a higher energy density, allowing for more energy storage in a smaller volume.

Disadvantages of Diesel Engine Power Plants:

Emissions:
o Diesel engines can produce higher levels of nitrogen oxides and particulate matter, contributing to air
pollution.

Noise and Vibration:
o Diesel engines tend to be noisier and generate more vibrations compared to some other power plant types.
Initial Cost:
o The initial capital cost of setting up a diesel power plant can be higher compared to certain alternatives.
Maintenance:
e Maintenance and repairs of diesel engines can be more complex and costly than some other power plant
technologies.
Environmental Impact:
o Diesel engines contribute to greenhouse gas emissions and can have environmental implications if not
properly managed.

Diesel engine power plants are widely used in various applications, including backup power generation, remote
locations, and mobile applications like ships and trucks. The choice of a power plant technology depends on
factors such as efficiency requirements, environmental considerations, and application-specific needs.
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12.  With the help of a neat sketch explain the working of Reciprocating Pump
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Working of Reciprocating Pump:
A reciprocating pump is a positive displacement pump that utilizes the reciprocating motion of a piston to draw
and discharge fluid. Here's how it works:

Components of a Reciprocating Pump:
Piston:
e The piston is a cylindrical component that reciprocates (moves back and forth) inside a cylinder.
Cylinder:
e The cylinder is a hollow chamber in which the piston moves. It is connected to the suction and discharge
pipes.
Suction Valve:
e The suction valve is located at the entrance of the suction pipe and opens to allow fluid into the cylinder
during the suction stroke.
Discharge Valve:
e Thedischarge valve is located at the entrance of the discharge pipe and opens to allow fluid to be expelled
from the cylinder during the discharge stroke.

Suction Pipe:
e The suction pipe connects the pump to the source of fluid (like a reservoir or well) from which the pump
draws fluid.

Discharge Pipe:
e The discharge pipe carries the fluid from the pump to the desired destination or application.
Working Steps:
Suction Stroke:
e The piston starts at the top of the cylinder.
o During the suction stroke, the piston moves downward, creating a low-pressure zone in the cylinder.
e The suction valve opens, and fluid is drawn into the cylinder from the suction pipe due to the pressure
difference.
Discharge Stroke:
e The piston now moves upward, compressing the fluid in the cylinder.
e The discharge valve opens due to increased pressure, allowing the fluid to be forced out of the cylinder
and into the discharge pipe.
Cycle Repeats:
e The reciprocating motion of the piston continues, alternating between suction and discharge strokes.
e This creates a continuous flow of fluid from the suction side to the discharge side.
Neat Sketch:
For a visual representation, you can refer to engineering textbooks, online resources, or pump manuals that
provide detailed sketches of reciprocating pumps. Look for illustrations that show the piston, cylinder, suction
and discharge valves, and the connection to the suction and discharge pipes.
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Advantages and Disadvantages of Reciprocating Pumps:

Advantages:
Positive Displacement:
e Reciprocating pumps are positive displacement pumps, providing a constant and predictable flow rate.
Suitable for High Pressure:
o They can generate high pressures, making them suitable for applications requiring high-pressure delivery.
Versatility:
e Reciprocating pumps can handle a variety of fluids, including viscous and abrasive liquids.
Efficient at Low Speeds:
e These pumps can be efficient at lower speeds, making them suitable for certain applications.
Disadvantages:
Pulsating Flow:
e Reciprocating pumps produce pulsating flow, which may require additional devices like pulsation
dampeners to smooth out the flow.
High Maintenance:
e They may require higher maintenance compared to some other pump types, especially for seals and
valves.
Limited Capacity:
e The capacity of reciprocating pumps may be limited compared to other pump types for large-scale
applications.
Energy Consumption:
e Reciprocating pumps can have higher energy consumption compared to centrifugal pumps for certain
applications.

Reciprocating pumps are commonly used in various industries for specific applications, and their design and
efficiency depend on the specific requirements of the pumping system.

13. With the help of a neat sketch explain the working of Impulse Turbine
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Working of Impulse Turbine:
Components of an Impulse Turbine:
Nozzle:

e The nozzle is a component that directs a high-velocity jet of water onto the turbine blades.
Runner (Blades):

e The runner, also known as the rotor, consists of a set of blades that are struck by the high-velocity jet.
Guide Vanes (optional):

e Guide vanes are sometimes used to control and direct the flow of water into the turbine.
Casings:

e The turbine is enclosed in casings to contain and control the water flow.
Working Steps:
Water Supply:

e Water from a reservoir or water source is directed towards the turbine.
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Nozzle:

o The high-pressure water is directed through a nozzle, which converts pressure energy into Kinetic energy.
High-Velocity Jet:
o The water exits the nozzle as a high-velocity jet, striking the blades of the turbine runner.
Impulse Force:
e The impact of the high-velocity jet imparts an impulse force to the turbine blades, causing them to move.
Rotational Motion:
e The rotating blades transfer the kinetic energy of the water to the turbine rotor, resulting in rotational
motion.
Power Generation:
e The rotational motion of the turbine rotor is used to drive a generator or other machinery, converting
mechanical energy into electrical energy or performing mechanical work.
Exit Flow:
e The water, having given up its kinetic energy to the turbine, exits the turbine and is usually directed to a
tailrace or discharge channel.
Neat Sketch:
Unfortunately, | can't provide visual sketches directly in this text format, but you can find detailed sketches in
engineering textbooks, online resources, or turbine manuals. Look for illustrations that show the key components
like the nozzle, runner, guide vanes, and casings.

Advantages and Disadvantages of Impulse Turbines:
Advantages:
High Efficiency:
e Impulse turbines can achieve high efficiency, especially in applications with a high head of water.
Simple Design:
e They often have a simple and robust design, making them suitable for various applications.
Well-Suited for High Heads:
o Impulse turbines are well-suited for situations where there is a significant drop in water elevation (high
head).
Easy Maintenance:
e Maintenance is relatively straightforward compared to some other types of turbines.
Disadvantages:
Limited to High Heads:
e Impulse turbines are most effective when there is a high head of water. They may not be as efficient in
low-head situations.
Not Suitable for Low Heads:
e Inapplications with low head, other types of turbines like reaction turbines may be more suitable.
Water Jet Noise:
e The high-velocity water jet can produce noise, which may be a consideration in certain applications.
Limited Applicability:
e Impulse turbines are most suitable for specific conditions and may not be the best choice for all
hydroelectric projects.

Impulse turbines are commonly used in hydropower plants and other applications where high heads of water are
available. The choice of turbine type depends on factors such as the available head, flow rate, and specific
requirements of the power generation system.
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14. Wwith the help of a neat sketch explain the working of Centrifugal Pump
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Working of Centrifugal Pump:
Components of a Centrifugal Pump:
Impeller:
o The impeller is a rotating component with vanes or blades that impart kinetic energy to the fluid.
Casing:
e Thecasing is a stationary housing surrounding the impeller. It guides and directs the flow of fluid through
the pump.
Inlet (Suction) Pipe:
e The inlet pipe connects the pump to the fluid source, allowing the pump to draw in the fluid.
Outlet (Discharge) Pipe:
e The outlet pipe carries the pumped fluid away from the pump to the desired destination.
Volute Casing (optional):
e Insome designs, the casing may have a volute shape, which helps convert the kinetic energy into pressure
energy.
Working Steps:
Prime the Pump:
e The pump needs to be primed before operation to fill the suction pipe and casing with fluid. This ensures
that the pump is not running dry.
Start the Pump:
e The impeller is connected to a motor or an engine, causing it to rapidly rotate when the pump is started.
Centrifugal Force:
e As the impeller rotates, it imparts centrifugal force to the fluid in the casing, creating a high-velocity
flow.
Low-Pressure Zone:
e The high-velocity flow creates a low-pressure zone at the center of the impeller.
Fluid Suction:
o Duetothe low pressure, fluid is drawn into the pump through the suction pipe and fills the spaces between
the impeller blades.
Impeller Blades:
o The fluid on the impeller blades is carried to the outer edges by the centrifugal force.
Conversion to Pressure Energy:
e As the fluid reaches the outer edges of the impeller, the high-velocity kinetic energy is converted into
pressure energy.
Fluid Discharge:
e The fluid is then discharged from the pump through the outlet pipe.
Volute Casing (optional):
e If present, the volute casing helps convert the high-velocity flow into pressure, further increasing the
discharge pressure.
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Neat Sketch:

Unfortunately, | can't provide visual sketches directly in this text format. However, you can find detailed sketches
in engineering textbooks, online resources, or pump manuals. Look for illustrations that show the key components
like the impeller, casing, suction pipe, and discharge pipe.

Advantages and Disadvantages of Centrifugal Pumps:
Advantages:
Simple Design:
e Centrifugal pumps have a simple design, making them easy to manufacture and maintain.
High Flow Rates:
o They are well-suited for applications requiring high flow rates.
Versatility:
e Centrifugal pumps can handle a wide range of fluids, from water to corrosive chemicals.
Low Maintenance:
e They generally require lower maintenance compared to some other types of pumps.
Disadvantages:
Not Suitable for High-Viscosity Fluids:
e Centrifugal pumps may struggle with highly viscous fluids due to their reliance on kinetic energy.
Limited Suction Lift:
e They may have limitations in terms of suction lift, especially with large volumes of air or gases.
Not Ideal for High-Pressure Applications:
e In certain applications requiring very high pressures, other types of pumps like positive displacement
pumps might be more suitable.
Cavitation Risk:
e Cavitation, which occurs when the pressure drops below the vapor pressure, can be a concern in
centrifugal pumps, leading to damage and reduced efficiency.

Centrifugal pumps are widely used in various industries, including water supply, irrigation, HVAC systems, and
chemical processing. The choice of pump type depends on factors such as the required flow rate, head, and the
characteristics of the fluid being pumped.

15. Describe the principal parts and functions of a Four Stroke Petrol engine With Neat Sketch

Principal Parts and Functions of a Four-Stroke Petrol Engine:

1. Cylinder:

Function: The cylinder is the primary chamber where the combustion process occurs. It provides the space for
the piston to move up and down.

2. Piston:

Function: The piston is a cylindrical component that moves up and down within the cylinder. It undergoes
reciprocating motion and is connected to the crankshaft.

3. Crankshaft:

Function: The crankshaft is a rotating shaft connected to the piston. It converts the reciprocating motion of the
piston into rotational motion, which drives the vehicle or machinery.

4. Connecting Rod:

Function: The connecting rod connects the piston to the crankshaft, transmitting the linear motion of the piston
to the rotary motion of the crankshaft.

5. Camshatft:

Function: The camshaft is responsible for controlling the opening and closing of the engine's valves. It is typically
driven by the crankshaft through a timing belt or chain.

6. Valves (Intake and Exhaust):

Function: Valves control the flow of air-fuel mixture into the cylinder (intake valve) and the release of exhaust
gases (exhaust valve) after combustion.
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7. Spark Plug:

Function: The spark plug ignites the compressed air-fuel mixture in the cylinder, initiating the combustion
process.

8. Combustion Chamber:

Function: The combustion chamber is the space within the cylinder where the air-fuel mixture is ignited, leading
to combustion and the generation of power.

9. Intake Manifold:

Function: The intake manifold is a system of tubes that delivers the air-fuel mixture from the carburetor or fuel
injection system to the cylinders.

10. Exhaust Manifold:

Function: The exhaust manifold collects and directs the exhaust gases from the cylinders to the exhaust system.

11. Carburetor or Fuel Injector:

Function: The carburetor (in older engines) or fuel injector (in modern engines) is responsible for mixing air and
fuel in the right proportion before it enters the combustion chamber.

12. Oil Pan and Pump:

Function: The oil pan contains the engine oil, and the oil pump circulates the oil to lubricate the moving parts,
reducing friction and dissipating heat.

Neat Sketch:

Unfortunately, | can't provide visual sketches directly in this text format. You can find detailed sketches in

engineering textbooks, online resources, or automotive manuals that illustrate the layout and components of a
four-stroke petrol engine.

Four-Stroke Cycle Sequence:
Intake Stroke:
e The piston moves down, creating a vacuum in the cylinder. The intake valve opens, and the air-fuel
mixture is drawn into the cylinder.
Compression Stroke:
e The intake valve closes, and the piston moves up, compressing the air-fuel mixture.
Power (Combustion) Stroke:
e The compressed air-fuel mixture is ignited by the spark plug, causing an explosion. The rapid expansion
of gases pushes the piston down.
Exhaust Stroke:
e The exhaust valve opens, and the piston moves up, expelling the burnt gases from the cylinder.

This completes one cycle, and the process repeats for continuous operation. The four-stroke cycle ensures smooth
and efficient power delivery in internal combustion engines.
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16. Describe the principal parts and functions of any one high pressure boiler With Neat Sketch
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A high-pressure boiler is a type of boiler that operates at pressures above 15 psi (pounds per square inch) or 1.03
MPa. These boilers are commonly used in industrial and power generation applications. One common type of
high-pressure boiler is a water-tube boiler. Here's an explanation of the principal parts and their functions along
with a neat sketch:

Principal Parts and Functions of a Water-Tube High-Pressure Boiler:

1. Steam Drum:

Function: The steam drum is a large cylindrical vessel that collects and stores steam generated in the boiler. It
also serves as a reservoir for feedwater before it is distributed to the tubes.

2. Water Tubes:

Function: Water tubes are small diameter tubes arranged in a pattern that allows water to circulate and be heated
by the combustion gases. They connect the steam drum to the water drum, facilitating the transfer of heat.

3. Burner:

Function: The burner is responsible for introducing fuel into the combustion chamber, where it mixes with air
and ignites. The combustion process generates heat that is transferred to the water tubes.

4. Combustion Chamber or Furnace:

Function: The combustion chamber houses the burner and provides a space for the combustion of fuel. It ensures
efficient heat transfer to the water tubes.

5. Economizer:

Function: The economizer is a heat exchanger that preheats the feedwater using the hot gases leaving the boiler.
This improves overall boiler efficiency by recovering heat that would otherwise be lost.

6. Superheater:

Function: The superheater is a section of the boiler that further heats the steam produced in the water tubes. It
raises the temperature of the steam to increase its energy content and prevent condensation during expansion.

7. Air Preheater:

Function: The air preheater heats the combustion air using the waste heat from the flue gases. This improves
combustion efficiency by supplying preheated air to the burner.

8. Boiler Feedwater Pump:

Function: The boiler feedwater pump circulates water from the water drum to the water tubes, ensuring a
continuous supply of water for steam generation.

SANCET



BE3255 BCME Department of Electrical and Electronics Enaineerina 2023-2024
9. Steam Oultlet:

Function: The steam outlet is the point where the superheated steam is taken from the steam drum for various
applications, such as driving turbines or providing process heat.

Neat Sketch:

Unfortunately, | can't provide visual sketches directly in this text format. You can find detailed sketches in

engineering textbooks, online resources, or boiler manuals that illustrate the layout and components of a high-
pressure water-tube boiler.

Operation:
Water Circulation:
e Feedwater is pumped into the steam drum, where it flows down the downcomers and enters the water
tubes.
e The water is heated by the combustion gases in the furnace, creating steam.
Steam Generation:
e The steam generated in the water tubes rises to the steam drum, separating from water.
Superheating:
e The steam passes through the superheater, where its temperature is further increased.
Steam Delivery:
e Superheated steam is drawn from the steam drum and delivered to the intended applications.

High-pressure water-tube boilers are widely used in power plants and industrial processes where high steam
pressures and temperatures are required. They offer efficient heat transfer, better control over steam quality, and
a higher capacity for power generation.

17. Describe the principal parts and functions of Babcock Wilcox boiler With Neat Sketch
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The Babcock & Wilcox boiler is a water-tube boiler that has an inclined arrangement of tubes for efficient heat
transfer. Here's an explanation of the principal parts and their functions along with a neat sketch:

Principal Parts and Functions of a Babcock & Wilcox Boiler:

1. Steam Drum:

Function: The steam drum is a large cylindrical vessel that collects and stores steam generated in the boiler. It
also serves as a reservoir for feedwater before it is distributed to the inclined water tubes.

2. Water Tubes:

Function: The water tubes are inclined at an angle to promote natural circulation and efficient heat transfer. Water
circulates through these tubes and absorbs heat from the combustion gases.

3. Mud Drum:

Function: The mud drum is a lower drum that collects sediments and impurities from the water. It also serves as
a point for blowdown to remove impurities.
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4. Furnace (Combustion Chamber):

Function: The furnace is the combustion chamber where fuel is burned to produce hot gases. These hot gases
pass over the inclined water tubes, transferring heat to the water.

5. Grate:

Function: The grate supports the solid fuel, allowing it to burn efficiently in the furnace. Ash from the combustion
process falls into the ash pit.

6. Ash Pit:

Function: The ash pit collects ash and residues from the burned fuel. Ash removal is facilitated through periodic
cleaning.

7. Combustion Air Duct:

Function: The combustion air duct delivers air to the furnace to support the combustion of fuel.

8. Manhole and Handhole:

Function: Manholes and handholes provide access to the interior of the boiler for inspection, maintenance, and
cleaning.

9. Boiler Mountings:

Function: Boiler mountings include safety valves, water level indicators, pressure gauges, and other devices
essential for safe and efficient boiler operation.

10. Chimney:

Function: The chimney facilitates the expulsion of flue gases from the combustion process into the atmosphere.
Neat Sketch:

Unfortunately, | can't provide visual sketches directly in this text format. You can find detailed sketches in

engineering textbooks, online resources, or boiler manuals that illustrate the layout and components of a Babcock
& Wilcox boiler. The characteristic inclined water tubes and steam and mud drums are key features of the boiler.

Operation:
Combustion:
o Fuel is burned on the grate in the furnace, generating hot gases.
Heat Transfer:
e The hot gases pass over the inclined water tubes, transferring heat to the water within the tubes.
Steam Generation:
e The water absorbs heat and is converted into steam within the inclined tubes.
Natural Circulation:
e Theinclined arrangement of water tubes promotes natural circulation as water rises in the tubes and steam
descends to the steam drum.
Steam Collection:
e Steam is collected in the steam drum, and purified steam is drawn off for various applications.
Blowdown:
e Impurities collected in the mud drum are periodically removed through blowdown.

Babcock & Wilcox boilers are known for their reliability, efficiency, and ability to handle a variety of fuels. They
have been widely used in industrial applications, power generation, and marine propulsion.
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UNIT V REFRIGERATION AND AIR CONDITIONING SYSTEM

PART A
1. What is Refrigeration?
Refrigeration is the process of removing heat from an enclosed space or from a substance,
under controlled conditions and moving the heat to an un objectionable place.

2. What is meant by refrigerator?
A refrigerator is a machine that removes heat from a low temperature region. Since energy
cannot be destroyed, the heat taken in at a low temperature must be dissipated to the
surroundings.

3. State the second law of Thermodynamics.
Second law of Thermodynamics states that heat will not pas from cold region to a warm
one without the aid of an external agent. Therefore, a refrigerator will require this
external agent or energy input, for its operation.

4. What is meant by refrigerant? Give some examples.
The substance which absorbs heat the materials placed in refrigerator is called
refrigerant.
E.g.: Freon-12, Freon-22, and Ammonia.

5. Define Tonne of refrigeration.
A ton of refrigeration (1 TR) is defined as the amount of heat, which is to be extracted
from one tonne of water at 0°C in order to convert into ice at 0°C in 24 hours (1 day). 1
TR =210 kJ/min = 3.5 kW

6. What is meant by sensible heat?
The amount of heat removed from the body or given to the body to decrease or increase
its
temperature is called sensible heat.

7. Write the different kinds of heat transfer modes with examples.
0 Conduction E.qg.: Metal and other solids
o Convection E.g.: Heat through fluid
o Radiation E.g.: Sun light

8. Define Co-efficient of performance.
The purpose of the refrigerator is to remove heat from the cold region while requiring as
little external work as possible.
COP = Heat exerted / Work supplied

9. What are the applications of refrigeration?
o0 Preserving food stuffs in homes, restaurants and in large warehouses.
0 Used to liquefy gases like oxygen, Nitrogen, Propane and Methane.
o0 Preserving dairy products, fruits and vegetables.
0 Preserving Meats, poultry and fish.

10. What are the types of refrigeration system?
0 Vapour compression refrigeration system
0 Vapour absorption refrigeration system
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11. Write the difference between Vapour compression and Vapour absorption
refrigeration

system.

S.No Vapour compression system Vapour absorption system

i The capacity of the system is above Maximum capacity is limited to
1000 tons 1000 tons

i The operation is quit The operation is noisy

iii Maintenance cost is low Maintenance cost is high

12.

13.

14.

15.

16.

17.

18.

19.

20.

Write the classification of refrigerants with examples.

0 Primary refrigerants E.g. R12, Ammonia, Freon.
0 Secondary refrigerants E.g. CO», CaCl,, NaCl

What is meant by Air conditioning?
Air conditioning is the process of controlling the temperature and humidity of air by
heating or Cooling, humidifying or dehumidifying, and filtering the atmospheric air, and
thus creating a healthy and comfortable condition for human beings.

What are the applications of Air conditioning?
o0 Providing relatively constant indoor environment for a building as per human comfort.
o For taller buildings where natural ventilation is not possible due to high
o0 In hospital operation theatres, to reduce infection risk.

Define Psychometry
It is the science which deals with the study of the behaviour of air and water vapour
mixture.

Define dry bulb temperature.
It is the temperature of air measured by an ordinary thermometer.

Define Wet bulb temperature.
It is the temperature of air measured by thermometer when its bulb is covered with a wet
cloth and is exposed to atmospheric air.

Define dew point temperature.
It is the temperature at which the moisture present in the air begins to condense. It
corresponds to the saturation temperature of water vapour in the mixture of air and water
vapour.

Write the types of Air conditioner?
0 Window air conditioner
o Package air conditioner
o Centralized air conditioner
o0 Split type air conditioner

Define relative humidity
It is defined as the ratio of water vapour present in the given amount of air to the mass
of water vapour present in the same volume under same temperature conditions.

21. Write the principle of an air conditioner used in our homes.

The basic principle of an air conditioner is a vapor compression cycle to minimize the air
temperature with the help of a condenser, compressor, expansion valve, and evaporator. The

complete cooling process is a heat transfer between the room air and refrigerant gas.
1
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22.What are psychometric charts?
A psychrometric chart presents physical and thermal properties of moist air in a graphical
form. It can be very helpful in troubleshooting and finding solutions to greenhouse or
livestock building environmental problems.

23.Name commonly used refrigerants.
e Water. Water is one of the substances filled with perfect chemical and
thermodynamic properties. ...
HFC R134A. ...
Hydrocarbons (HCS) ...
Ammonia (R717) ...
CO2 R744. ...
HCFC -22 (R-22) ...
R-410A Refrigerants. ...
R-600 Series Refrigerants.

24.Define the term refrigeration effect.
Refrigeration effect is a term used to describe the amount of heat that is removed from a
space or substance during the refrigeration process. In other words, it is the amount of
cooling that is achieved by a refrigeration system.

25.What is the function of thermostat?
A thermostat is a regulating device component which senses the temperature of a
physical system and performs actions so that the system's temperature is maintained near a
desired set point.

26.State the factors on which the comfort feeling of the people depends on.

Factors Affecting Human Comfort Include: Air temperature is the most significant ambient
factor which affects our internal temperature and our level of comfort. But, it is not the
only factor involved; air speed, humidity and mean radiant temperature must also be
considered.

27.Define COP.
COP is defined as the relationship between the power (kW) that is drawn out of the heat
pump as cooling or heat, and the power (kW) that is supplied to the compressor. For
example: A given heat pump used for air cooling has a COP = 2.

28.Mention some application of refrigeration
Refrigeration is basic to the heating, ventilation and air conditioning industry. One of the
most important applications of refrigeration has been the preservation of perishable food
products, food processing, packaging, storing and transportation by storing them at low
temperatures.

29.Give some properties of a good refrigerant.
e Low boiling point.

e High latent heat value.

e Low freezing point.

¢ Non-flammable and non-toxic.
e High di-electric strength.

e Not affected by moisture.
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e Non-corrosive to metals.

e Mixes well with compressor oil.

30.Draw the layout of a window type air conditioner and mark the parts.
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31.Write the different kinds of heat transfer modes with examples.
1: Conduction: Heat transfers into your hands as you hold a hot cup of coffee.
Convection: Heat transfers as the barista “steams” cold milk to make hot cocoa. Radiation:
Reheating a cold cup of coffee in a microwave oven.

32.Define relative humidity.
The expressed in percent, of the amount of atmospheric moisture present relative to the
amount that would be present if the air were saturated. Since the latter amount is dependent
on temperature, relative humidity is a function of both moisture content and temperature.

33.Mention two difference between unitary and centralized air conditioning systems.
A unitary or package air conditioning system uses equipment where most or all
of the basic components have been assembled in the factory e.g., room air conditioner. A
central or built-up air conditioning system uses equipment centrally located in mechanical
equipment rooms.
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PART B

1.  Explain the principle and working of vapour compression refrigeration system (or) explain in detail
all the four stages of vapour compression refrigeration cycle.
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Fig. 9.2. Simple Vapour Compression Refrigeration System

The vapor compression refrigeration system is the most common method used for air conditioning and
refrigeration. It operates on the principle of removing heat from a low-temperature space and rejecting it to a
high-temperature space. The system uses a refrigerant to absorb and release heat during its phase changes.

The vapor compression refrigeration cycle consists of four main stages:

1. Compression:

Principle:

The refrigerant vapor is compressed by a compressor, raising its pressure and temperature.
Working:

The low-pressure, low-temperature vapor refrigerant from the evaporator enters the compressor.

The compressor increases the pressure and temperature of the refrigerant, causing it to become a high-pressure,
high-temperature vapor.

The high-energy vapor is then discharged from the compressor.

2. Condensation:

Principle:

The high-pressure, high-temperature vapor is condensed into a liquid by rejecting heat to a medium at a higher
temperature.

Working:

The high-pressure, high-temperature vapor from the compressor enters the condenser.
Heat is rejected to the surroundings or a cooling medium (air or water).
The refrigerant releases heat, undergoes a phase change, and becomes a high-pressure liquid.

3. Expansion:
Principle:

The high-pressure liquid refrigerant expands, causing a drop in pressure and temperature.
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Working:

The high-pressure liquid refrigerant passes through an expansion device (usually a throttling valve or an
expansion valve).

The expansion device reduces the pressure of the refrigerant abruptly.

As the pressure drops, the refrigerant undergoes a phase change, becoming a low-pressure, low-temperature
mixture of liquid and vapor.

4. Evaporation:

Principle:

The low-pressure liquid-vapor mixture absorbs heat from the refrigerated space, causing it to evaporate.
Working:

The low-pressure, low-temperature refrigerant mixture from the expansion device enters the evaporator.
Heat is absorbed from the refrigerated space, causing the refrigerant to evaporate.
The low-pressure vapor is returned to the compressor to start the cycle again.

Summary:

Compression: Increases the pressure and temperature of the refrigerant vapor.

Condensation: Releases heat, causing the refrigerant vapor to condense into a high-pressure liquid.
Expansion: Reduces the pressure and temperature of the refrigerant liquid.

Evaporation: Absorbs heat from the refrigerated space, turning the refrigerant into a low-pressure vapor.

This continuous cycle allows the refrigeration system to maintain a temperature difference between the
refrigerated space and the surroundings, providing cooling or air conditioning. The efficiency of the system
depends on factors such as the choice of refrigerant, the design of components, and the operating conditions.

2.  Give the comparison of vapour absorption with vapour compression refrigeration system
Vapor Compression Refrigeration System vs. Vapor Absorption Refrigeration System:

1. Working Principle:

Vapor Compression:

Operates on the principle of compressing and then condensing a refrigerant to absorb and release heat.
Vapor Absorption:

Utilizes the absorption and desorption of a refrigerant in a solution to achieve heat absorption and release.
2. Energy Source:

Vapor Compression:

Requires external energy input for compression (usually provided by an electrically driven compressor).
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Vapor Absorption:

Typically uses a heat source (steam, hot water, or a gas burner) for the absorption process, eliminating the need
for a mechanical compressor.

3. Energy Efficiency:

Vapor Compression:

Generally more energy-efficient compared to vapor absorption systems, especially at lower temperatures.
Vapor Absorption:

Efficiency is lower but can be advantageous in applications where waste heat or low-grade energy sources are
available.

4. Components:

Vapor Compression:

Compressor, condenser, expansion valve, and evaporator.

Vapor Absorption:

Absorber, generator, pump, expansion valve, and evaporator.

5. Refrigerants:

Vapor Compression:

Uses a variety of refrigerants, including synthetic gases like HFCs and HCFCs.
Vapor Absorption:

Often uses environmentally friendly refrigerants like ammonia (NH3) or water (H20) as the absorbent.
6. Maintenance:

Vapor Compression:

Generally requires less maintenance due to fewer components and simpler design.
Vapor Absorption:

More components and a more complex design may require higher maintenance.
7. Applications:

Vapor Compression:

Widely used in residential and commercial refrigeration, air conditioning, and industrial processes.
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Vapor Absorption:

Commonly used in large-scale industrial applications, refrigeration in areas with waste heat availability, and
certain niche applications.

8. Environmental Impact:
Vapor Compression:

Depending on the refrigerant used, it can contribute to environmental concerns due to the potential for ozone
depletion or global warming.

Vapor Absorption:

Often considered more environmentally friendly, especially when using natural refrigerants.
9. Initial Cost:

Vapor Compression:

Generally has a lower initial cost due to the widespread use and availability of components.

Vapor Absorption:

May have a higher initial cost due to the complexity of components and specialized design.

10. Size and Weight:

Vapor Compression:

Tends to be more compact and lighter, making it suitable for various applications.
Vapor Absorption:

Components are often bulkier and heavier, requiring more space.

In summary, the choice between vapor compression and vapor absorption refrigeration systems depends on
factors such as energy availability, environmental considerations, and the specific requirements of the application.
Vapor compression is more common and widely used due to its efficiency, simplicity, and cost-effectiveness,
while vapor absorption systems find niche applications where waste heat or low-grade energy sources are
available.
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3. With the neat sketch explain the layout of a window room air conditioning
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Layout of a Window Room Air Conditioning Unit:

A window room air conditioner is a self-contained unit designed to cool a single room. Here's a description of its
layout:

Unit Housing:

e The entire air conditioning unit is housed in a single, compact casing. This casing is typically installed in

a window or a specially designed opening in a wall.
Air Intake:

e The front side of the unit has an air intake grille. This is where warm air from the room is drawn into the

unit.
Air Filter:

o Inside the unit, there is an air filter that captures dust, particles, and debris from the incoming air. Regular

cleaning or replacement of the filter is necessary for efficient operation.
Evaporator Coil and Fan:

e The evaporator coil is located behind the filter. This coil is responsible for absorbing heat from the room
air. A fan blows air over the evaporator coil, cooling the air and causing moisture to condense into water
droplets.

Cool Air Outlet:

e The cool, dehumidified air is then directed back into the room through the cool air outlet at the front of
the unit.

Thermostat and Control Panel:

e The unit features a thermostat that allows users to set the desired temperature. The control panel typically
includes buttons for power, fan speed, and mode settings.

Condenser Coil:

e On the exterior side of the unit (facing outside), there is a condenser coil. This coil releases the heat

absorbed from the room air to the outside environment.
Exhaust Fan:

e An exhaust fan expels warm air generated during the cooling process to the outside. This fan helps

dissipate the heat from the condenser coil.
Drainage System:

e As moisture is removed from the air during the cooling process, the condensed water collects in a tray or
pan at the bottom of the unit. Some units have a drainage system that directs this water outside, while
others may rely on the natural process of evaporation.
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10. Power Cord:

e Theunit is typically powered by a standard electrical outlet. The power cord is connected to the electrical
supply.

11. Window Mounting Kit:

akrwnPE

o

e To install the window air conditioner, a mounting kit is often provided. It helps secure the unit in the
window opening, ensuring stability and preventing air leaks.

Operation:

The unit draws warm air from the room through the air intake.

The air passes through the filter, where particles are captured.

The air then moves over the evaporator coil, where it is cooled and dehumidified.

The cool air is directed back into the room, providing comfort.

Simultaneously, the warm air and heat absorbed by the evaporator coil are expelled outside through the condenser
coil and exhaust fan.

The process continues until the desired room temperature is reached.

This layout allows window air conditioners to be an effective and economical solution for cooling individual
rooms or small spaces.

5. Compare room air conditioner and split type air conditioner with respect to construction, comfort,
working and cost considerations.

Room Air Conditioner vs. Split Type Air Conditioner:

1. Construction:

Room Air Conditioner:

Single Unit: Room air conditioners are typically compact, self-contained units that include all components within
a single casing.

Window or Wall Installation: They are installed in windows or specially created openings in walls.

Visible Components: All components, including the evaporator, condenser, compressor, and fan, are housed
together in one unit.

Split Type Air Conditioner:

Separated Components: Split systems consist of two main components - an indoor unit (evaporator) and an
outdoor unit (condenser).

Indoor Unit: The indoor unit is installed inside the room and contains the evaporator coil, fan, and air filter.
Outdoor Unit: The outdoor unit, housing the compressor and condenser coil, is installed outside the building.

2. Comfort:
Room Air Conditioner:

Localized Cooling: Room air conditioners are suitable for cooling individual rooms or small spaces.
Limited Airflow Control: They may have limited options for controlling airflow direction within the room.

Split Type Air Conditioner:

Zoned Cooling: Split systems provide zoned cooling, allowing different rooms or zones to have independent
temperature control.

Advanced Features: Many split systems come with features like adjustable louvers, multiple fan speeds, and
advanced air purification options.
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3. Working:

Room Air Conditioner:

Single Unit Operation: All components, including the compressor, evaporator, and condenser, are housed in a
single unit.
Direct Installation: The cooling process occurs within the room where the unit is installed.

Split Type Air Conditioner:

Two-Part Operation: The indoor and outdoor units work in tandem, allowing for more flexibility in installation.
Separated Components: The indoor unit cools the air within the room, and the outdoor unit releases heat to the
external environment.

4. Cost Considerations:

Room Air Conditioner:

Lower Initial Cost: Room air conditioners generally have a lower upfront cost compared to split systems.
Installation: Installation costs are usually lower since they are simpler to install.

Split Type Air Conditioner:

Higher Initial Cost: Split systems often have a higher initial cost due to the separated components and potential
for zoned cooling.

Installation: Installation may be more complex, potentially leading to higher installation costs.

5. Energy Efficiency:

Room Air Conditioner:

Limited Efficiency: While newer models are more energy-efficient, room air conditioners may be less efficient
than split systems.

Split Type Air Conditioner:

Variable Capacity: Many split systems have variable capacity, allowing them to adjust to the cooling needs of
different rooms, improving energy efficiency.

6. Aesthetic Considerations:

Room Air Conditioner:

Visible Unit: The entire unit is visible from inside the room, affecting aesthetics.
Limited Placement Options: Placement options are limited to windows or specially created openings.

Split Type Air Conditioner:

Hidden Indoor Unit: The indoor unit is often mounted high on a wall or ceiling, making it less visible.
Flexibility in Placement: The outdoor unit can be placed at a distance from the indoor unit, providing more
flexibility in installation.

In summary, the choice between a room air conditioner and a split type air conditioner depends on factors such
as the size of the space, desired comfort features, upfront cost considerations, and aesthetic preferences. Room
air conditioners are suitable for smaller spaces, while split systems offer more flexibility, zoned cooling, and
improved aesthetics at a potentially higher cost.
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6. Differentiate between unitary and centralized air conditioning systems.
Unitary Air Conditioning Systems vs. Centralized Air Conditioning Systems:

1. Scope of Cooling:
Unitary Air Conditioning Systems:

Single Space: Designed to cool a single room or a limited area.
Compact: Typically used for localized cooling, such as in residential homes, small offices, or individual rooms.

Centralized Air Conditioning Systems:

Multiple Spaces: Designed to cool larger areas or entire buildings.

Distributed Cooling: Air is cooled at a central location and distributed through a network of ducts or pipes to
various rooms or zones.

2. Components:

Unitary Air Conditioning Systems:

Self-Contained Unit: All components, including the compressor, evaporator, condenser, and fan, are housed in
a single unit.
Compact Design: Usually installed in windows, through-the-wall, or as split systems.

Centralized Air Conditioning Systems:

Separated Components: Components are separated into an indoor unit (evaporator) and an outdoor unit
(condenser and compressor).

Distributed System: May include a central chiller or air handling unit, ductwork, and individual air handlers for
different zones.

3. Installation:

Unitary Air Conditioning Systems:

Simpler Installation: Installation is relatively straightforward, especially for window units or split systems.
Individual Units: Each unit is installed independently, requiring less coordination.

Centralized Air Conditioning Systems:

Complex Installation: Installation is more complex due to the need for ductwork, piping, and coordination of
various components.
Centralized Equipment: Centralized equipment requires careful planning for optimal performance.

4. Control and Zoning:
Unitary Air Conditioning Systems:

Local Control: Each unit operates independently, providing localized control.
Limited Zoning: Limited ability to control temperatures independently in different rooms.

Centralized Air Conditioning Systems:

Central Control: Centralized control allows for overall system management.
Zoning Options: Zoning capabilities allow different areas or rooms to have independent temperature control.

5. Energy Efficiency:
Unitary Air Conditioning Systems:

Efficiency Varies: Newer models can be energy-efficient, but efficiency can vary.
Limited Capacity: Limited in capacity and may not be suitable for large spaces.
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Centralized Air Conditioning Systems:

Energy Efficiency: Centralized systems often have higher efficiency due to newer technologies and the ability
to optimize the entire system.

Scalability: Suitable for larger spaces and can be scaled to meet the demands of the building.

6. Maintenance:

Unitary Air Conditioning Systems:

Simplified Maintenance: Maintenance is generally simpler due to the self-contained nature of each unit.
Individual Service: Each unit can be serviced individually without affecting the entire system.

Centralized Air Conditioning Systems:

Comprehensive Maintenance: Maintenance may involve multiple components and requires comprehensive
planning.

Systematic Servicing: Servicing often requires coordination to avoid disruptions in cooling to different zones.
7. Cost Considerations:

Unitary Air Conditioning Systems:

Lower Initial Cost: Typically has a lower upfront cost, especially for smaller installations.
Easy Retrofitting: Easier and more cost-effective to retrofit into existing structures.

Centralized Air Conditioning Systems:

Higher Initial Cost: Initial costs are often higher due to the complexity of the system and installation.
Long-Term Efficiency: Can provide long-term energy savings, especially for larger buildings.

In summary, the choice between unitary and centralized air conditioning systems depends on factors such as the
size of the space, the need for zoning and control, energy efficiency goals, and upfront cost considerations.
Unitary systems are suitable for localized cooling, while centralized systems are designed for larger-scale
applications with the ability to control and distribute cooling across multiple zones.

7. Explain the working principle of a domestic refrigerator unit.
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The working principle of a domestic refrigerator is based on the vapor compression refrigeration cycle.
This cycle involves the circulation of a refrigerant through various components, allowing it to absorb heat from
the refrigerator’s interior and release it to the surrounding environment. Here's a step-by-step explanation of the
working principle:
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1. Compression:

Compressor:
o The process begins with the compressor, a motor-driven pump located at the back of the refrigerator.
e The compressor increases the pressure and temperature of the refrigerant vapor.

High-Pressure, High-Temperature Gas:
e As the refrigerant leaves the compressor, it becomes a high-pressure, high-temperature gas.

2. Condensation:

Condenser Coils:
e The hot, high-pressure refrigerant gas flows through the condenser coils, which are typically located on
the back or bottom of the refrigerator.
e Heat from the refrigerant is released to the surrounding air, causing the refrigerant to condense into a
high-pressure liquid.
High-Pressure Liquid:
e The refrigerant, now in liquid form, is still under high pressure.

3. Expansion:

Expansion Valve:
e The high-pressure liquid refrigerant passes through an expansion valve, where its pressure is rapidly
reduced.
e The expansion valve causes the refrigerant to expand, resulting in a low-pressure, low-temperature
mixture of liquid and vapor.

4. Evaporation:

Evaporator Coils:
e The low-pressure, low-temperature refrigerant enters the evaporator coils, which are located inside the
refrigerator's main compartment.
o Heat from the interior of the refrigerator is absorbed by the refrigerant, causing it to evaporate and turn
into a low-pressure vapor.
Low-Pressure VVapor:
e The refrigerant vapor returns to the compressor to restart the cycle.

5. Heat Absorption:

Inside the Refrigerator:
e As the refrigerant evaporates inside the evaporator coils, it absorbs heat from the items inside the
refrigerator.
e This heat absorption process cools the interior of the refrigerator.

Continuous Operation:

The vapor compression cycle continues to operate continuously, maintaining a cool temperature inside the
refrigerator.

The thermostat in the refrigerator controls the compressor, turning it on and off as needed to maintain the desired
temperature setting.

Summary:

Compression: Compressor raises the pressure and temperature of the refrigerant.

Condensation: Heat is released in the condenser, turning the refrigerant into a high-pressure liquid.
Expansion: Refrigerant passes through the expansion valve, reducing pressure.

Evaporation: Heat is absorbed in the evaporator, turning the refrigerant into a low-pressure vapor.
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5. Heat Absorption: Refrigerant absorbs heat from the refrigerator's interior, cooling the contents.

This continuous cycle allows a domestic refrigerator to maintain a low temperature inside, preserving food and
other perishables. The heat absorbed from the refrigerator's interior is efficiently released to the external
environment through the condenser coils, ensuring effective cooling.

8. The capacity of refrigerator is 200 TR when working between -6°C and 25 °C. Determine the mass of
ice produced per day from water at 25 °C. Also find the power required to drive the unit. Assume that
the cycle operates on reversed Carnot cycle and latent heat of ice is 335kJ/kg.

1. Refrigerator capacity (cooling load): Qc=200TR

2. Temperature at which the refrigerator operates:Tc=—600C
3. Temperature of the surroundings (heat rejection): Th=250C
4. Latent heat of ice: L=335kJ/kg

Conversion of Temperatures to Kelvin:

Tc in Kelvin:c=—60+273.15=213.15K

Th=25+273.15=298.15K

Carnot Refrigeration Cycle Efficiency:

The efficiency () of a Carnot refrigerator is given by the formula:

=1-Th/ ITc

Mass of Ice Produced per Day:
The mass of ice (m) produced per day can be calculated using the formula:
m=Qc/L
Power Required:
The power (P) required for the refrigerator is given by the formula:
P=Qc/n
Calculation:
1. Carnot Refrigeration Cycle Efficiency (#):
=1-213.15/298.15
5~0.284
2. Mass of Ice Produced (m):
m=200 TRx3.5169 kW/TR/(335) kl/kg

509.27 kg/day
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Power Required (P):
=200 TRx3.5169 kW/TR/(0.284)

~2491.83kW

Results:

The mass of ice produced per day from water at 250C is approximately 509.27kg/day.
The power required to drive the unit is approximately 2491.83kW.

8. Explain the principle and working of the vapour absorption refrigeration system
Simple vapour absorption system
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The vapor absorption refrigeration system operates on a different principle compared to the vapor compression
refrigeration system. It uses a combination of absorption and desorption of a refrigerant in a solution to achieve
the cooling effect. Here's an explanation of the principle and working of the vapor absorption refrigeration system:

Principle:

The basic principle of the vapor absorption refrigeration system involves the following key processes:

Absorption: A refrigerant (typically ammonia, water, or lithium bromide) is absorbed into a liquid solution
(absorbent) to form a dilute solution. This absorption process usually occurs at low pressure and temperature.
Desorption (or Generation): The dilute solution is then heated, causing the refrigerant to desorb (or release)
from the solution in vapor form. This desorption process usually occurs at high pressure and temperature.
Circulation: The vaporized refrigerant is then circulated through the system to absorb heat and provide cooling,
similar to the vapor compression cycle.

Absorption (again): After absorbing heat and evaporating, the refrigerant vapor is absorbed back into the
solution, and the cycle repeats.
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Components of a Vapor Absorption Refrigeration System:

Generator (or Desorber):
o Heats the dilute refrigerant-absorbent solution to release the refrigerant vapor.
e The high-temperature vapor is separated from the remaining solution.
Condenser:
e Receives the high-temperature refrigerant vapor from the generator.
e Condenses the vapor into a high-pressure liquid by rejecting heat to a cooling medium (air or water).
Expansion Valve:
e Reduces the pressure of the high-pressure liquid refrigerant, causing it to expand.
e The expansion results in a low-pressure mixture of liquid and vapor.
Evaporator:
e Absorbs heat from the surroundings (air or water) to vaporize the low-pressure refrigerant.
e Provides the cooling effect in the desired space.
Absorber:
e Absorbs the low-pressure refrigerant vapor into a liquid absorbent.
e The absorbent becomes a dilute solution, which is then pumped back to the generator to restart the cycle.

Working of Vapor Absorption Refrigeration System:

Generator (Desorption):
e The dilute refrigerant-absorbent solution is heated in the generator.
e The refrigerant vapor is released and separated from the solution.
Condensation:
e The refrigerant vapor enters the condenser, where it is condensed into a high-pressure liquid.
e Heat is rejected to the surroundings.
Expansion:
e The high-pressure liquid refrigerant passes through the expansion valve, expanding and becoming a low-
pressure mixture.
Evaporation:
e The low-pressure refrigerant mixture enters the evaporator, where it absorbs heat from the surroundings
and evaporates.
Absorption:
e The low-pressure refrigerant vapor is absorbed into the absorbent in the absorber.
e The absorbent becomes a dilute solution.
Pumping:
e The dilute solution is pumped back to the generator to restart the cycle.

Advantages of Vapor Absorption Refrigeration System:

Lower Energy Consumption: It can use low-grade heat sources (like waste heat) for desorption, reducing overall
energy consumption.

Quiet Operation: Absence of a compressor results in quieter operation.

Environmentally Friendly: The use of natural refrigerants and absorbents can make it environmentally friendly.

Applications:

Vapor absorption refrigeration systems are often used in large-scale industrial applications, where waste heat is
available, or in areas with limited access to electricity.

While vapor absorption refrigeration systems have certain advantages, they are generally less efficient than vapor
compression systems and are more suitable for specific applications where waste heat or other low-grade energy
sources are readily available.
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9. Explain the summer air-conditioning system for hot and dry weather

|# Summer Air Conditioning for hot and dry weather: |

» During hot and dry weather, the air at low humidity is first passed through the air filter
to remove the dust and then it is passed through the cooling coil to remove heat.

» During this process, the temperature of

air becomes below its dew point air dampers Adiabatic humidifier

air filter Water Eliminators

temperature due to the reduction of in

surface temperature of the cooling coil. .
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water droplets. The summer comfortable conditions are:
» The amount of air passed through air conditioned system is controlled with Temperature : 20°C to 23°C

the help of air dampers according to the load in air conditioned space. Relative Humidity : 50% to 60%

Wind velocity : 6m/s to 9m/s

In hot and dry weather conditions, a Summer Air-Conditioning System is designed to provide comfort by cooling
and dehumidifying the air. The system is specifically tailored to address the challenges posed by high
temperatures and low humidity. One common system used in such climates is the evaporative cooling system,
also known as a swamp cooler or desert cooler.

Components and Working of a Summer Air-Conditioning System for Hot and Dry Weather:
1. Evaporative Cooler:
Principle: Evaporative cooling relies on the principle that as water evaporates, it absorbs heat from the
surroundings.
Components:
e Water Tank: Stores water.
Water Pump: Circulates water over evaporative pads.
Evaporative Pads: Wetted pads through which air is drawn.
e Fan: Draws warm air through the wet pads.
Working:
o Water from the tank is pumped over the evaporative pads.
The fan draws warm, dry air through the wet pads.
As the air passes through the wet pads, water evaporates, cooling the air.
The cooled air is then distributed into the living or working space.

2. Ventilation System:
Purpose: To ensure the circulation of cool, fresh air throughout the building.
Components:
o Exhaust Fans: Expel warm air from the building.
e Windows and Vents: Provide openings for the intake of fresh air.
Working:
o Exhaust fans expel warm air from the building, creating negative pressure.
e Fresh air from outside is drawn in through open windows and vents.
e The combined effect of the evaporative cooler and ventilation ensures a continuous supply of cool, fresh
air.

3. Control System:

Thermostat: Monitors and controls the temperature inside the building.

Humidity Control: Some systems have humidity control to prevent over-humidification.
Manual or Automatic Operation: Users can set preferences manually or use automated systems.
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4. Maintenance:

Regular Cleaning: Evaporative pads and water reservoir need regular cleaning to prevent the buildup of mineral
deposits.

Water Quality: The quality of water used is crucial for efficient operation and preventing scaling.

5. Advantages:

Energy Efficiency: Evaporative cooling is generally more energy-efficient than traditional air conditioning.
Environmentally Friendly: Uses water for cooling instead of refrigerants, making it more environmentally
friendly.

Cost-Effective: Often has lower installation and operating costs compared to conventional air conditioning
systems.

6. Limitations:

Dependent on Dry Air: Works most effectively in dry climates; its effectiveness decreases in humid conditions.
Water Consumption: Requires a constant supply of water, which may be a limitation in water-scarce areas.
Limited Cooling Capacity: May not be as effective in achieving very low temperatures as traditional air
conditioning systems.

Conclusion:

A Summer Air-Conditioning System for hot and dry weather, particularly the evaporative cooling system,
provides a cost-effective and environmentally friendly alternative to traditional air conditioning in regions where
humidity levels are low. It is essential to consider the specific climate conditions and water availability when
choosing such a system.

10. Explain the layout of the split type air conditioning system
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The split-type air conditioning system consists of two main components: an indoor unit and an outdoor unit. The
split system allows for greater flexibility in installation and is commonly used in both residential and commercial

settings. Here's an explanation of the layout and components of a typical split-type air conditioning system:
Indoor Unit:

Evaporator Coil and Fan:
e The indoor unit contains the evaporator coil responsible for absorbing heat from the indoor air.
e A fan circulates the indoor air over the evaporator coil.

Air Filter:
o Afilter is usually located near the evaporator coil to capture dust, particles, and other impurities from the
indoor air.

o Regular cleaning or replacement of the filter is necessary for maintaining efficient operation.
Blower Motor:
e The blower motor is responsible for driving the fan that circulates the cooled air throughout the indoor
space.
Control Panel and Display:
e The indoor unit may have a control panel with buttons or a digital display for setting the desired
temperature, fan speed, and mode.
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Remote Control:

e Many split-type systems come with a remote control for convenient operation, allowing users to adjust
settings from a distance.
Air Louvers:
o Adjustable louvers on the indoor unit allow users to control the direction of the cooled air.

Outdoor Unit:

Compressor:
e The outdoor unit houses the compressor, which is responsible for compressing the refrigerant gas.
e The compressor plays a crucial role in the refrigeration cycle, raising the pressure and temperature of the
refrigerant.
Condenser Coil:
e The high-pressure, high-temperature refrigerant gas from the compressor flows through the condenser
coil in the outdoor unit.
o Heat from the refrigerant is released to the external environment, causing the refrigerant to condense into
a high-pressure liquid.
Fan:
e An outdoor fan helps dissipate the heat generated during the condensation process.
e The fan enhances the efficiency of heat exchange in the condenser coil.
Copper Tubing and Refrigerant Lines:
e Copper tubing and refrigerant lines connect the indoor and outdoor units, allowing the flow of refrigerant
between them.
Expansion Valve:
e The expansion valve, often located near the indoor unit, regulates the flow and pressure of the refrigerant
as it enters the evaporator coil.

Refrigerant Lines and Drainage:

Refrigerant Lines:
e  Copper or aluminum refrigerant lines connect the indoor and outdoor units, facilitating the circulation of
the refrigerant.
Drainage System:
o Condensate water generated during the cooling process is typically drained outside through a drainage
system, preventing water buildup indoors.

Installation:

Mounting Brackets:
e The outdoor unit is often mounted on brackets attached to the exterior wall of the building.
e Adequate spacing and airflow around the outdoor unit are crucial for optimal performance.
Wall Penetration:
o Asmall hole or opening in the wall allows the passage of refrigerant lines, electrical wiring, and drainage
tubing between the indoor and outdoor units.

Operation:

The indoor unit extracts heat from the indoor air, cooling it down.

The refrigerant, carrying the absorbed heat, flows through the refrigerant lines to the outdoor unit.

In the outdoor unit, the refrigerant releases heat to the external environment, condensing into a high-pressure
liquid.

The liquid refrigerant is then pumped back to the indoor unit, where the cycle repeats.

The split-type air conditioning system offers a more flexible and aesthetically pleasing solution compared to
traditional window units. It allows for the cooling of individual rooms or specific zones, providing efficient
temperature control and comfort.
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11. Mention and explain the different types of refrigerant used air conditioning systems.

Air conditioning systems use various types of refrigerants to facilitate the heat exchange process and achieve
cooling. Over the years, the refrigerants used in air conditioning systems have evolved due to environmental
concerns and regulations. Here are some of the common types of refrigerants used in air conditioning systems:

1. Hydrochlorofluorocarbons (HCFCs):

R22 (Chlorodifluoromethane):
e Description: R22 was widely used in air conditioning systems for many years.
e Concerns: It has ozone-depleting potential, and its production is being phased out globally due to
environmental regulations.
e Replacement: R22 is being replaced by more environmentally friendly alternatives.

2. Hydrofluorocarbons (HFCs):

R410A (Difluoromethane/ Pentafluoroethane):
e Description: R410A is a common HFC refrigerant used in many modern air conditioning systems.
e Advantages: It has no ozone-depleting potential and is more environmentally friendly than R22.
o Applications: Widely used in residential and commercial air conditioning systems.
R134a (Tetrafluoroethane):
e Description: R134a is commonly used in automotive air conditioning systems and some residential
applications.
e Advantages: It has no ozone-depleting potential.
o Applications: Used in automotive air conditioning, residential heat pumps, and chillers.

3. Hydrofluoroolefins (HFOSs):

R1234yf (2,3,3,3-Tetrafluoropropene):
e Description: R1234yf is designed as a low global warming potential (GWP) alternative to R134a.
e Advantages: It has a significantly lower GWP compared to some HFCs.
o Applications: Commonly used in automotive air conditioning.
R1234ze (Trans-1,3,3,3-tetrafluoropropene):
e Description: Another HFO alternative with low GWP.
e Advantages: It has a very low GWP and is being explored for use in various applications, including air
conditioning.

4. Hydrocarbons (HCs):

R290 (Propane):
o Description: Propane is a hydrocarbon refrigerant with low environmental impact.
e Advantages: It has low GWP and is non-toxic.
o Applications: Used in some domestic and commercial refrigeration systems.
R600a (Isobutane):
o Description: Isobutane is another hydrocarbon refrigerant used in small refrigeration systems.
e Advantages: It has low GWP and is non-toxic.
o Applications: Commonly used in household refrigerators.

5. Ammonia (NH3):

R717 (Ammonia):
e Description: Ammonia is a natural refrigerant with excellent thermodynamic properties.
e Advantages: It has zero ODP (Ozone Depletion Potential) and low GWP.
e Applications: Used in industrial refrigeration systems, large-scale air conditioning, and food processing
facilities.
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6. Carbon Dioxide (CO2):

R744 (Carbon Dioxide):
o Description: Carbon dioxide is gaining popularity as a natural refrigerant in certain applications.
e Advantages: It has zero ODP and a low GWP, making it environmentally friendly.
e Applications: Used in some commercial refrigeration systems and transcritical CO2 systems.

The choice of refrigerant depends on factors such as environmental impact, efficiency, safety, and regulatory
compliance. As environmental regulations evolve, there is a shift towards adopting refrigerants with lower global
warming potential and ozone depletion potential.

12. Explain the advantages and disadvantages of the window air conditioning unit
Window air conditioning units, also known as window ACs, are popular for cooling individual rooms or small
spaces. Like any cooling system, they come with both advantages and disadvantages. Here's an overview:

Advantages:

Cost-Effective:
e Window AC units are generally more affordable than central air conditioning systems or split-type
systems, making them an economical choice for budget-conscious consumers.
Easy Installation:
o Installation is relatively simple and doesn't require major modifications to the structure of the building.
It typically involves mounting the unit in a window or creating a specially designed opening.
Space-Saving:
e Window AC units are compact and do not take up floor space inside the room, making them suitable for
smaller spaces or rooms with limited floor area.
Efficient Cooling for Single Rooms:
e They are effective at cooling individual rooms or small spaces, providing localized comfort where
needed.
Energy Efficiency:
e Some modern window AC units come with energy-efficient features, such as programmable timers and
energy-saving modes, which can help manage electricity consumption.
Easy Maintenance:
o Maintenance is relatively straightforward, involving tasks like cleaning or replacing filters, and periodic
checks for any issues with the unit.

Disadvantages:

Limited Cooling Capacity:
o Window AC units are designed to cool smaller areas, and their cooling capacity may not be sufficient for
larger rooms or open-plan spaces.
Aesthetics:
e The presence of the unit in the window may affect the exterior aesthetics of the building. Some people
find them less visually appealing than other cooling options.
Noise Level:
e Window AC units can be noisy during operation, which may be a concern, especially in quiet
environments. The noise level varies among different models.
Intrusion on Window Space:
e The installation of a window AC requires sacrificing part of the window space, limiting natural light and
obstructing the view.
Limited Flexibility:
e Once installed, window AC units are not easily movable. If the user wants to change the cooling location,
additional units or a different type of system may be required.
Cooling Unevenness:
e They may struggle to distribute cool air evenly across larger rooms or spaces with multiple rooms, leading
to temperature variations.
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7. Limited Features:

e Compared to more sophisticated systems, window AC units may lack advanced features such as smart
home integration, zone control, or air purifying capabilities.
8. Potential for Air Leaks:

o Improper installation or gaps around the unit can lead to air leaks, reducing the overall efficiency of the
system.

When considering a window air conditioning unit, it's important to assess the specific needs of the space,
installation requirements, and desired features. While they offer cost-effective and localized cooling, users should
be aware of their limitations and consider alternative solutions for larger or more complex cooling requirements.

15. a) Explain with line diagram the working of vapour compression refrigeration
gystem. R RTURE (16)
(OR)
b) The capac1ty of a refrigerator is 200 TR when workmg between 6°C and 25°C

. Determine the mass of ice produced per day from water at 25°C. Also find the
power required to drive the unit. Assume that the cycle operates on reversed

Carnot cycle and latent heat of ice 1s 33bkd/kg. e - (18)
15. (a) (i) Explainthe working principle of a Window air conditioner. - (10)
(i) Differentiate between U nitary and Centralized Air-conditioning systems. (6)
.OR
(b) (1) ~ Explain the working principle of a domestic refrigerator unit. (10)

(ii) Differentiate between Vapour compression & Vapour absorption systems. 6)

15. {(a) Explain in detail all the four stages of vapour compression refrigeration
cycle.

Or

(b) Compare room air conditioner and split air conditioner with respect to
construction, comfort, working and cost considerations.

16. (a) As a building engineer, state the importance of plinth area, Joor area,
built up area and floor space index in a building assigned o you for
planning and construction.

Or

(b) Considering the importance of catering to climate change, illustrate the
concept of green buildings elaborately.
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Write briefly about all the disciplines of civil engineering with reference
to their structure and applications.

Or

Explain the growth of automobile engineering from invention to the
current market scenario.
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