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1.1

1.2

1.3

14

1.5

T T ATAER (% NEH )

1.1.1 Tq9ael AT FF=dT SATHAHIT

1.1.2 AYTA] AT, BTATTHI, SAASIEA, THE GTehice Jid T F1a+

1.1.3 fewit foreprar, Sifae fafaaar, Sy aftad™, ardER, TG T e

FeE & 9F )

1.2.1 favaet Heaqu Ufqertas gedrha

1.2.2 AITAHT UTA, HAFA T ATk ATl SIqaTH T HEcdqul =T
AP ARG AT T AR (& FTF )

1.3.1 TUTeT FHTSTHT FATAT gH, TRFIRT, FTHIISTH FeA T AT, SIS, AIET T HEhi
1.3.2 FagTHe [qehHEH T AqTerehl Giaem
1.3.3 FYTAHT THF, TTRRTF T AT AT TGT T FUMAT T ATTRT

A T8 (& 9 )

1.4.1 =i¥eF IRI=FEE (ATGF qg, T AMLA /Yeed I, Ui Afeh AT, SATIR =TT,
fergroror, Feferer @I, SefiTE "EAT)

1.4.2 T FHY, IAN, AR, T, IaAd, F=r, Rrer, @, g, 3o aar
forrcept sraean

1.4.3 F=RIftaa e, T5fiTer AT S5fTe AR quT gratg geareawor

ARG W9 T I qHAMNISF TararT & 9<F )

1.5.1 Fg<h T2 ¥9 (UNO) T I8 Teidies, ¥ Jmuad Jad (EU), 9% (SAARC)

1.5.2 fasa o, TRTaTeT faepr S, TRTETT qatar R S (ALIB), fava =R @ e
(WTO)

1.5.3 AMLT T ARSI Hecdhl THATHIIS TeAT qAT TAFAH IicArard

1.5.4 9TTl T, TITAR] HEA @A AT, F9Td @rar1 §e41, World Water
Council, International Water Association Tl SITHEHT

QTATY Sifges T9E0r (General Mental Ability Test) (R0 3I<eh)

2.1

Verbal reasoning : series, analogy, classification, coding-decoding, matrices, direction
and distance sense test, ranking order, assertion and reason, logical reasoning and
analytical ability (6 Marks)
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2.2 Non-verbal reasoning : series, analogy, classification, venn diagrams, matrices, figure
formation and analysis, water and mirror images, cube and dice (6 Marks)
2.3 Quantitative reasoning : arithmetical reasoning/operation, percentage, fraction,
decimal, ratio, average, profit and loss, date and calendar, time and work, data
interpretation - charts, graphs, tables, data sufficiency (8 Marks)
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9.} FUTA G GATHT I¢9d, SATCHE FIaT, THE HI a7 Jar &
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fgfaa o= wifafu® faw (Technical subject)
Section:- A (50%)

1. Thermodynamics and Heat Transfer

2.

1.1.

1.2.

1.3.

14.

1.5.

1.6.

Basic Concepts: Thermodynamic system, thermodynamic property, pure substance,

Zeroth law, thermodynamic equilibrium, energy transfer, thermodynamic processes

Laws of Thermodynamics:

1.2.1. First Law of Thermodynamics: Control mass and Control volume
formulation, limitations of first law

1.2.2. Second Law of Thermodynamics: Heat engine, Refrigerator and Heat pump,
Kelvin-Plank and Clausius Statement, Entropy, Availability and
Irreversibility

Thermodynamic Cycles: Carnot cycle, Otto cycle, Diesel cycle, Dual cycle, Brayton

cycle, Rankine cycle

Refrigeration and Air Conditioning: Reverse Carnot cycle, Vapor compression and

Vapor absorption refrigeration systems, Refrigerants and their properties.

Psychrometry and psychrometric Chart, Specific Humidity and Relative Humidity,

Dry Bulb Temperature, Dew point temperature, wet bulb temperature, Heating and

Humidification, Cooling with Dehumidification, Air Conditioning Processes

IC Engines: Classifications, Components, two stroke and four stroke operations,

Performance of IC engine, Combustion in SI and CI engines, Ignition system,

Cooling system, Lubrication system

Heat Transfer Modes: Conduction, Convection, Radiation; applications in heat

exchangers for water heating or colling in treatment processes.

Fluid Mechanics

2.1.
2.2.

2.3.

2.4.

2.5.

2.6.

Fluid Properties: Viscosity, Surface tension, Compressibility, Vapor Pressure

Fluid Statics: Pressure variations in static fluid, Pressure head, Manometer, Force on
submerged surfaces

Fluid Flow: Types of flow, Continuity equation, Bernoulli's equation, Momentum
equation

Viscous Effects: Reynolds number, Boundary layer, Frictional resistance to flow in
pipes, Darcy-Weisbach Equation and Hazen-Williams Equation for determining
energy loss in a pipeline

Applications in water supply: Pipe flow analysis, hydraulic gradients, surge and
water hammer in distribution systems, Formula of Joukowsky, Protection against
water hammer

Flow measurement: Pitot-static tube, Orifice, Venturimeter, Nozzle, Rotameter
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3. Manufacturing Technology and Material Science

3.1. Material Properties: Metals, alloys, polymers, composite; Material selection for
water-contact equipment
3.2.  Workshop Technology:
3.2.1. Basic tools and basic hand operations
3.2.2. Machine tools: Lathe, Shaper, Milling, Grinding, Drilling Machines
3.2.3. Metal Joining: Soldering, Brazing, Gas welding, Arc welding
3.2.4. Limits, fits, tolerances
3.2.5. Line measurement: Block gage, Length bars, Comparators; Errors in
measurement
3.3.  Corrosion mechanisms and protection (galvanizing, coatings) in humid water supply
settings.
3.4. Non-destructive testing and quality control for mechanical parts
4. Machine Design and Strength of materials
4.1. Design Analysis: Types of loads and stresses, stress-strain analysis, Theories of
failure, fatigue, and factor of safety.
4.2. Factors affecting choice of materials for Design: Strength, Toughness, Durability,
Hardness
4.3. Terminologies of Mechanisms, Mobility and Degree of Freedom
4.4. Design Process
4.5. Types of projections, Production drawings, Computer Aided Design
4.6. Design of mechanical components: Shafts, gears, bearing, couplings for pumps and
valves in water systems
4.7. Design considerations for corrosion-resistant materials in wet environments.
5. Automobile Engineering
5.1.  Classification of automobiles and their features,
5.2. Components of an automobile: Power transmission system, Suspension system,
Brakes, Cooling and lubrication systems for engines
5.3.  Electrical System: Battery, ignition system, charging system, accessories
5.4.  Automobile emission and its control: Combustion, constituents of exhaust, control
of automobile emission
Section:- B (50%)
6. Machines
6.1. Working principle and characteristics of water turbines: Pelton, Francis, Kaplan and
Cross flow turbines, specific speed, Applications in micro-hydropower for remote
water pumping
6.2. Pumps: Centrifugal Pump, Reciprocating Pump, Positive Displacement Pump,

Rotodynamic Pump, Pump with free water surface (Working principle and
Characteristics), Hydraulic ram, cavitation, priming, parallel and series operations,
Pump selection criteria for water supply (head, discharge, efficiency)
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6.3. DC Motors: Shunt field, Series field and Compound field motors, Torque-speed
characteristics
6.4. DC Generators: Shunt, Series and Compound field machines, Voltage/speed/load
characteristics, Effects of variable load, variable torque
6.5. Synchronous and Induction Machines: Basic structure of synchronous machines,
Generator on isolated load, Generator on large system, Synchronous motor
Water Supply System
7.1. Mechanical Components in water supply: Pumping stations, treatment plants
machinery (filters, aerators, chlorinators), distribution networks
7.2. Water treatment equipment: Mechanical mixers, flocculators, sludge pumps,
clarifiers and filter systems.
7.3. Operation and Maintenance: Maintenance of mechanical equipment in
sedimentation tank, filters and chlorination systems
7.4. Energy Sources: Diesel generators, solar power, and grid electricity for water supply
operations
7.5. Energy Efficiency: Optimization of mechanical systems in pumping and treatment
7.6. Renewable Energy Integration: Use of solar or micro-hydropower for water supply
systems.
Industrial Engineering and Maintenance Management

8.1.

8.2.
8.3.
8.4.

Maintenance Strategies: Preventive, predictive and breakdown maintenance,
reliability engineering for water supply machinery, maintainability, condition
monitoring, non-destructive test

Tribology: Surfaces, friction and wear, lubrication, surface topography measurement
Quality management and Total Productive Maintenance (TPM)

Safety: Occupation health and safety standards, risk assessment in mechanical
operations, risk control, causes and prevention of accidents.

9. Project Management and Engineering Economics

9.1

9.2.

9.3.

9.4.

9.5.

10.

Project planning: CPM, PERT, Gantt charts and their uses for mechanical
installations.

Time Value of Money: Simple interest, Compound interest, Continuous compound
interest

Project Evaluation Techniques: Payback period method, NPV method, Future value
analysis, IRR method

Benefit and Cost Analysis: Cost benefit ration, breakeven analysis, make or buy
decision

Monitoring and evaluation of mechanical projects.

Environmental Engineering

10.1. Air Pollution: Pollutants, causes, effects and control

10.2. Noise Pollution: Causes, health effects, control

10.3. Water Pollution: Causes and effects, Waste water treatment



YT G G

GAT TAT ATARF HTANNTATCHE GUETH AT TEAHH
yifafues &aT, AeFiara THe, 98- FfTax a8
10.4. Environmental Impact: Climate change, Green-house effect, Impact of
mechanical systems on the environment, Climate change adaptation for
mechanical systems
10.5. Sustainable Design: Incorporating sustainability in mechanical system design
for water supply



