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Preface

This book, Refrigeration and Air Conditioning
Technician, has been specially designed to help students
succeed in both academic examinations and career-
oriented preparation.

It includes detailed Trade Theory, Workshop Calculation
and Science, Engineering Drawing, Employability Skills, and
a question bank in mock test format based on the NIMI
exam pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 Qi T 3e8a-T il e

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not
compare the Hindi version with the English version during
study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of
the book.
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Acknowledgment | 3THR

The content of this book has been developed with
reference to the official ITI syllabus and the guidelines
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the National Instructional Media Institute (NIMI). It has
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Syllabus

Modules Trade Theory
Commercial Commercial reciprocating and centrifugal compressors, construction and function of
Compressor compressor valves, cylinder and piston assembly, lubrication methods in commercial

compressors, reciprocating compressor capacity control.

Water Cooled
Condenser with
Cooling Tower

Water cooled condenser types, construction and working, descaling of shell and tube
condenser, evaporative condensers, cooling tower types, construction, efficiency, approach and
range, causes of water contamination and water treatment.

Expansion Valve

Expansion valve types, construction and working, automatic expansion valve.

Evaporator & Chillers

Evaporator, liquid suction heat exchangers.

Cooler & Freezer

Water cooler, visible cooler and bottle cooler, deep freezer types, functions, service and
maintenance.

Applications of

Ice cube machine types, functions, installation and servicing, ice candy and ice cream storage

Commercial plants, identification of parts, controls, functions and specifications of ice plant, walk-in cooler
Refrigeration and reach-in cabinet, cold storage details.
HVAC Systems Introduction to HVAC, types of fans and blowers used in air-conditioners, ducts, duct insulation,

air filters.

Central Industrial Air
Conditioning

Package AC with air-cooled condensers, troubleshooting of air-cooled PAC, duct system and
AHU, central AC plant, pump down, pressure testing and leak arrest, oil change, evacuation and
gas charging in DX systems, refrigerant circuit parts of VRV/VRF, modulating valve checking in
chiller systems, FCU and water control valves, humidity control, commercial AC plant
construction and study, chiller and packaged chiller types including reciprocating, screw, scroll
and centrifugal chillers, controls used in air-conditioning.

Mobile Air
Conditioning

Components used in automotive air-conditioning, working cycle of bus air-conditioning, major
components used in railway coach air-conditioning.

Study Execute
Commercial Plant

Preventive maintenance in HVAC plant.

Modules

Workshop Calculation & Science

Friction

Friction - Advantages and disadvantages, Laws of friction, co-efficient of friction, angle of
friction, simple problems related to friction, Friction - Lubrication, Friction - Co- efficient of
friction, application and effects of friction in workshop practice.

Centre of Gravity

Centre of gravity - Centre of gravity and its practical application.

Area of cut out regular
surfaces and area of
irregular surfaces

Area of cut out regular surfaces - circle, segment and sector of circle, Related problems of area
of cut out regular surfaces - circle, segment and sector of circle, Area of irregular surfaces and
application related to shop problems.

Estimation and
Costing

Estimation and costing - Simple estimation of the requirement of material etc., as applicable to
the trade, Estimation and costing - Problems on estimation and costing.

Elasticity

Elasticity - Elastic, plastic materials, stress, strain and their units and young'’s modulus, Elasticity
- Ultimate stress and working stress.

Heat Treatment

Heat treatment and advantages, Heat treatment - Different heat treatment process -
Hardening, tempering, annealing, normalising and case hardening.

Modules Engineering Drawing

Module-1 Reading of electrical, electronic & mechanical sign and symbols used in RAC
Module-2 Sketches of electrical, electronic & mechanical components used in RAC
Module-3 Reading of electrical wiring diagram and layout diagram

Module-4 Drawing of electrical circuit diagram used in RAC

Module-5 Drawing of block diagram of instruments & equipment of trades
Modules Employability Skills

Basic Career Skills

Learners will be able to build a resume, cover letter & a job application, Learners will be able to
use basic English Skills to communicate in Formal Situations, Learners will be able to use basic
English Skills to communicate in Informal Situations, Learners will be able to demonstrate
workplace etiquette, effective teamwork in real-life situations.

Future Work Skills

Learners will be able to list out the essential skills required for the Future Workplace, using
online & offline modes to collect information, Learners will be able to use their knowledge of
platform & gig economy to identify jobs relevant to them, Learners will be able to identify self-
employment opportunities relevant to them, Learners identify and solve for challenges in
migrating for work opportunities, Learners explore the SDIP platform to identify potential
international job opportunities available to them, Learners will be able to differentiate workplace
practices that align/misalign with green mindset.




Engagement Activity 1:

Family Engagement

Family members gain awareness of the career aspirations, job opportunities available for the
learners and develop an encouraging mindset Learners get a more conducive environment for
career development.

Entrepreneurial Skills

Learners will be able to identify the stages of the design thinking process, Learners will be able
to apply design thinking principles to solve a real-life problem, Learners will be able to apply
design thinking principles to identify a potential business idea, Learners will be able to build and
present a comprehensive business plan including marketing, finance, scale up, accounting,
reflecting entrepreneurial mindset.

Internet Skills

Learners will be able to use the internet to find, sort & present information on a given topic and
reflect on their self-learning process, Learners will be able to use the internet to explore key job
portals, identify and apply for potential jobs, Learners will be able to apply for jobs by attaching
their resume, cover letter & other relevant documents via email, Learners will be able to identify
how to use social media tools such as WhatsApp, YouTube, Instagram etc to build alternate
career paths.

Engagement Activity 2:

Alumni Engagement

Learners gain deeper insights about the workplace, its challenges and new ideas to solve for the
problems, Learners feel a greater sense of motivation and confidence towards their career.

Professional Skills

Learners will be able to demonstrate people skills, personality skills, thinking skills required in
various workplace scenarios, Learners will be able to state the importance of CPD for their
career growth, Learners are able to identify relevant online courses for upskilling/continuous
learning, Personality Skills: Adaptability, Flexibility, Growth Mindset, Thinking Skills: Creative
Thinking, Negotiation & Decision Making, Future Thinking

Engagement Activity 3:

HR Interaction

Learners will be able to resolve their workplace and career related queries, Learners feel a
greater sense of motivation and confidence towards their career.
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Trade Theory

2. Water Cooled Condenser with Cooling Tower | 2ftae= efar

afed sia-2fifaa guafa=

2.1 Water Cooled Condenser Types | stat 2fifaa dafas & uaprR
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Fig. 2.1: Shell and Tube Type Water-Cooled Condenser | e 3R =& YR Siet 2ftafera dser

Introduction (Fig. 2.1)

Water cooled condensers are used in refrigeration
and air conditioning systems where efficient heat
rejection is required. In these condensers, water
removes heat from high-pressure refrigerant vapour
and converts it into liquid refrigerant.

Classification

The main types of water cooled condensers are
double pipe type, shell and coil type, and shell and
tube type. The shell and tube type is most commonly
used in commercial and industrial plants.

Constructional Features

A water cooled condenser is made of a strong shell,
water tubes or coil, refrigerant inlet, liquid outlet,
water inlet, and water outlet. In shell and tube type,
refrigerant flows around the tubes and water flows
inside the tubes.

Working Principle

Hot refrigerant vapour from the compressor enters
the condenser. Cooling water absorbs heat from the
refrigerant. As heat is removed, the refrigerant
condenses into liquid form. The warm water then
leaves the condenser.

Applications

It is used in central AC plants, cold storages, and
industrial refrigeration systems.
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2.2 Water Cooled Condenser - Construction and Working | stet 2fifaa
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Introduction (Fig. 2.2) uf== (Fig. 2.2)

A water cooled condenser is used in refrigeration
and air conditioning systems to remove heat from
high-pressure refrigerant vapour. It is commonly
used where better heat rejection is required than air
cooled condensers.

Constructional Features

A water cooled condenser is generally made of a
strong outer shell, copper or steel tubes, refrigerant
inlet, liquid outlet, water inlet, and water outlet. In
the shell and tube type, refrigerant vapour flows
around the tubes, while cooling water flows inside
the tubes. Baffles are provided inside the shell to
improve heat transfer. The condenser body is
designed to withstand high pressure and continuous
operation.

Working Principle

Hot refrigerant vapour from the compressor enters
the condenser shell. At the same time, cool water
flows through the tubes. Heat from the refrigerant
passes through the tube walls to the water. Due to
loss of heat, the refrigerant vapour changes into
high-pressure liquid refrigerant. The heated water
leaves the condenser and may be sent to a cooling
tower for reuse.

Applications

Water cooled condensers are used in central air
conditioning plants, cold storages, water chillers, and
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industrial refrigeration systems.

Trade Theory

SIGIE]

2.3 Descaling of Shell and Tube Condenser | e 3R & HER Y ke
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Fig. 2.3: Shell and Tube Condenser Descaling Procedure | 2 3R &[a 2R 6l Gwrs ufshar

Introduction (Fig. 2.3)

Descaling of a shell and tube condenser means
removing hard deposits such as salt, lime, rust, and
mineral scale from the inner water side of the tubes.
In refrigeration and air conditioning plants, scaling
reduces heat transfer and affects condenser
performance. Regular descaling is necessary to
maintain proper cooling, reduce power
consumption, and protect the condenser from
damage.

Causes of Scaling

Scaling is mainly caused by hard water, dissolved
salts, mud, rust particles, and poor water treatment.
Continuous circulation of untreated water forms
deposits on tube surfaces. This reduces water flow
and increases condensing temperature and
pressure.

Procedure

First, stop the system and isolate the condenser from
water and refrigerant lines as required. Drain the
water completely. Open the water boxes or end
covers. Inspect the tubes for scale formation. Clean
the tubes by mechanical brushing or by using a
suitable chemical descaling solution. Flush the
condenser with clean water to remove loose deposits
and chemicals. Reassemble the parts and check for
leakage.

Safety Precautions

Wear gloves, goggles, and apron. Use chemicals
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carefully. Ensure proper ventilation. Do not damage
the tubes during brushing. Dispose of chemical
waste safely.

Applications

Descaling is commonly done in central AC plants,
cold storages, and industrial refrigeration systems
using water cooled condensers.

Trade Theory
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2.4 Evaporative Condensers | arsfierofig da-a
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Fig. 2.4: Evaporative Condenser Construction and Working Principle | gduRfea sdwr &t w@3a=1 ud &t
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Introduction (Fig. 2.4) uf== (Fig. 2.4)

An evaporative condenser is a condenser in which
refrigerant vapour is condensed by the combined
action of water spray and moving air. It removes
heat from the refrigerant by evaporating a small part
of the water sprayed over the coil. This type of
condenser is used where water saving and better
heat transfer are important.

Constructional features

It consists of a steel casing, condensing coil, water
spray nozzles, fan, water sump, pump, eliminators,
and air inlet louvers. The refrigerant flows inside the
coil. Water is sprayed over the outer surface of the
coil, and air is drawn or forced through the unit by a
fan. Drift eliminators reduce water loss.

Working principle

Hot refrigerant vapour enters the condensing coil.
Water is sprayed on the coil surface while air passes
over it. A part of the water evaporates and absorbs
heat from the refrigerant. Due to this heat removal,
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the refrigerant vapour condenses into liquid. The
remaining water falls into the sump and is
recirculated by the pump.

Merits and demerits

It has better heat transfer, lower condensing
temperature, compact size, and less water use than
water-cooled systems. Its demerits are scaling,
corrosion, regular maintenance, and water
treatment requirement.

Applications

Used in cold storages, commercial refrigeration
plants, and medium-capacity air conditioning
systems.

2.5 Cooling Tower | et efar

Trade Theory
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Fig. 2.5: Construction and Classification of Cooling Tower | FfeiT erar Y H==T ga aeffervor

Introduction (Fig. 2.5)

A cooling tower is a heat rejection device used to
cool warm water by direct contact with air. In
refrigeration and air-conditioning plants, it cools the
condenser water and sends it back for reuse. It saves
water and improves system performance.

Basis of Classification of Cooling Towers
Cooling towers are classified according to the
method of air movement, water flow arrangement,
and construction. Proper classification helps in
selecting a suitable cooling tower according to
cooling capacity, water circulation, installation space,
and operating conditions.
The main basis of classification are:

e According to Air Movement

o Natural Draft Cooling Tower

www.teachtoindia.com
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o Mechanical Draft Cooling Tower
e According to Mechanical Draft
o Forced Draft Cooling Tower
o Induced Draft Cooling Tower
e According to Water and Air Flow
o Cross Flow Cooling Tower
o Counter Flow Cooling Tower
e According to Construction
o Factory Assembled Cooling Tower
o Field Erected Cooling Tower

Classification
Cooling towers are classified on the following basis:
1. According to Air Movement
e Natural Draft Cooling Tower
e Mechanical Draft Cooling Tower
2. According to Mechanical Draft
e Forced Draft Cooling Tower
e Induced Draft Cooling Tower
3. According to Water Flow
e Cross Flow Cooling Tower
e Counter Flow Cooling Tower
4. According to Construction
e Factory Assembled Cooling Tower
e Field Erected Cooling Tower

Construction and Working of Cooling Tower Types
Natural Draft Cooling Tower

Large hyperbolic towers use natural air movement
caused by density difference. Warm water is
distributed at the top and falls through the fill
material. Cool air enters from the bottom and rises
naturally. Heat is removed by evaporation.
Mechanical Draft Cooling Tower

A fan is used to move air through the tower.
Mechanical draft towers provide better cooling
efficiency and are widely used in refrigeration plants.
Forced Draft Cooling Tower

The fan is installed at the air inlet and pushes air into
the tower.

Induced Draft Cooling Tower

The fan is installed at the top and pulls air upward
through the tower. This type is most commonly used
because it provides better air distribution and
cooling efficiency.

Cross Flow Cooling Tower

Air moves horizontally while water falls vertically.
Counter Flow Cooling Tower

Air moves upward opposite to the downward flow of
water, resulting in higher heat transfer efficiency.
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Efficiency, approach and range

Range = Hot water inlet temperature - Cold water
outlet temperature.

Approach = Cold water outlet temperature - Wet
bulb temperature.

Higher efficiency means better cooling.

Merits and demerits

Cooling towers save water, improve condenser
cooling, and reduce operating cost. Their
disadvantages are scaling, maintenance, water loss,
and need of water treatment.

Applications

Used in central AC plants, water-cooled condensers,
refrigeration plants, and industries.

Numerical Problems

Numericals are based on calculation of range,
approach, and tower efficiency.

Trade Theory
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Fig. 2.6: Water Treatment and Contamination Control in Cooling Systems | i RAen A 51 SuaR wa
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Introduction (Fig. 2.6) uf== (Fig. 2.6)

Water contamination in refrigeration and air-
conditioning water systems is caused by dust, sand,
g, rust, dissolved salts, oil, algae, bacteria, and
other suspended impurities. These impurities
generally enter through make-up water, open
cooling towers, corroded pipes, and leakage of
outside matter into the system. In open water
circulation systems, air and sunlight also increase
biological growth.
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gefia iR ardrge STet gonfaat # Siel TquoT 4d, 3,
fAgY, S, et §Q e, dd, <, Sitary] g e fAefad
S1fGT oh HRUT gidT 81 A ALfGAT AHII: Aep-3Y dTey,
Gl Ffci TR, &Rd arsTl der aredt uaret & ffwen 7
RETa & A1 T YALT el 81 et STt TRETROT yunferal
# arg 3R gI geh1en f Sifdes gieg i sigrd 81
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Effects on System
Contaminated water causes scale formation,
corrosion, choking of condenser tubes, and
biological fouling. These problems reduce heat
transfer, increase condensing pressure, increase
power consumption, and decrease system efficiency.
If contamination is not controlled, the life of
condenser tubes, pumps, and cooling tower parts
becomes shorter.
Classification of Water Treatment
Physical Water Treatment

e Settling

e Straining

e Filtration

e Boiling

¢ Distillation
Chemical Water Treatment

e Softening

e pH Control

e Anti-scale Treatment

e Anti-corrosion Treatment

e Biocide Treatment
Common Water Treatment Terms
Boiling
Boiling is a physical method of water treatment in
which water is heated to its boiling point. Temporary
hardness causing salts are removed and harmful
microorganisms are killed. Boiling is mainly used for
small quantities of water.
Distillation
Distillation is a purification process in which water is
boiled to produce steam and the steam is condensed
to obtain pure water. Dissolved salts, minerals, and
impurities remain behind. Distilled water is used in
laboratories, batteries, and special refrigeration
applications.
Procedure
First, the water is inspected for dirt, hardness, and
pH value. After that, suspended impurities are
removed by filtration or settling. Then suitable
chemicals are added according to the condition of
water. The treated water is circulated in the system
and checked regularly for cleanliness and quality.

Applications

Water treatment is used in water cooled condensers,
shell and tube condensers, evaporative condensers,
and cooling tower systems. For example, in a shell
and tube condenser, proper water treatment
prevents scale formation inside tubes and maintains
good cooling efficiency.
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fAes R uvEa

BT AT Sfdes Bl gidt 81 & Iy 36T 3dRuT i
P P , HE-H q16 DI F@1dl 8, fAgd @ud Igrdl & am
&%cH &6t wriemdr ot gerd g1 afe dguur st A g
Sftae | gt ST 81

STl SUHR T Giffehor
ST & Wifdes SuaR
« 31gdTe (Settling)
* BT (Straining)
« (A=de= (Filtration)
« 391 (Boiling)
+ 3ga+ (Distillation)
ST & TS IUAR
* STl {geuT (Softening)
* pH 3331 (pH Control)
* Tha-Aeft ITAR (Anti-scale Treatment)
« GeTRuT-Aeft ITAR (Anti-corrosion Treatment)
* Sg-18Teh IR (Biocide Treatment)

STl YR | e 9THT 2ArgTeett

I41eT (Boiling)

STAT STt SUAR i T Hifdas fafer g, oo ot &t
3T FUATh (ITA & ATIH) deb T fohan STrar 21 399
IR HSRAT IUF e dTet AU e ST & AT BIBRS
geHSiia T gl ST1d 81 3aTer ohl fafer a1 IuahT g = &
H AT A gt & fa fhar ST 21

394+ (Distillation)

ST et Jfegenur Y Ueh ufehar g, fed ot &t
JTAhR HTT TS STt § AT HTT Bl HEfAT ek g STl
TS feham STidm 81 get §U faor, @iAst der sigifsal Uis 3
STt g | Y STl <hT IUANT UTenerait, deRat qur faghy
geftar srgurRi # fosar STar 1

uferar

T UG STe <hl TG, HARdT 3R pH A i Sirg &
STt 81 39 a6 (Acifad sigfaal et Aeie ar sradre
BRI 8T 1T g | fhe STt bt R & SrfaR Suged
I AT SiTd § | SuaTiRa Sidt ot faeed # ufvg=nfaa
foraT ST & 8k TWesdt e urasn & fag Fafa wu a
SICIRCICIN]

e _ _
el SUAR ST JUANT Sidt-2fifdad e, Sidt U8 RF Haww,
IRl haer T St erar yunferal & fhar Sirar 8l
IQTERTT & T, STt UE oofd sha e A 3 STt SUaR @l
% IR Thel 9 T kT & 3R St 2fide sprierTar
TG T B

Y
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MCQ’s | sgfaeredta as

Q1. What is the primary function of a water-cooled
condenser? [ arER-Fes hIER &I &I I T 82

(a) To transfer heat from refrigerant to water / ¥ftheie
T gt # Tt A @A

(b) To increase refrigerant pressure / ftheRe &I gaTa
TS T

(c) To store refrigerant / fhoike P R AT

(d) To reduce water temperature / Uit & dTga™ &l HH
AT

Ans. a | Sol. : The water-cooled condenser removes
heat from the refrigerant by transferring it to the
circulating water, ensuring efficient cooling. / aez-gee
TheeR AThorie & THT st Tepettcd U H RIFIARA hdT 8, S
Fere Lfider ghfaa e g1

Q2. Why is descaling necessary for a water-cooled
condenser? [ areR-ges thawr & g SWhfcT aaf
ATk 82

(a) To remove refrigerant residue / Xftheiie 31asiy &t
geH & forg

(b) To prevent corrosion | TeTRUT &t Ak & g

(c) To remove scale deposits inside the tubes / &=[&t &
3ieR & TWhel STHIG &l geM & falg

(d) To increase the flow rate of water / gt & uarg &=
oM & fag

Ans. c | Sol. : Scale deposits reduce the heat transfer
efficiency in condensers and must be removed
through descaling. / ¥hd STHTT Shaer # THT g&ATdR0T gerdT
I HH BT & 3R 3 SThielT & ATEAH T §eHT AR

Q3. Which part of an evaporative condenser
facilitates water evaporation? / sauRfeag hear &1
I 91 UTT 91 & arefieror &) Term &ar @2

(a) Fins / for

(b) Spray nozzles | & st

(c) Cooling pads / Ffei I3

(d) Fans / 4@

Ans. b | Sol. : Spray nozzles distribute water over the
condenser coils, enabling evaporation and efficient
cooling. /| @ FISTdl ShaeR higel IR Ut fadRd axd 8, Srad
arsfienvor 3R perer ffae TerT gar &1

Q4. What is the primary purpose of fill material in
a cooling tower? / gfelt efar # fver wralt &1 =1
I T 82

(a) To increase water flow / Ut & UaTg ! @I

(b) To maximize contact between air and water / a1
3R Ut & g WU ol Sifderds =T

(c) To reduce noise / TR <ht A HAT

(d) To prevent water leakage / Ot & Rara &t e
Ans. b | Sol. : Fill material enhances heat transfer by
increasing the surface area where air and water
interact. / fohet Tt it wIATaRT FY ST § Fifeh ag gar
3R Ut & TUh &F Pl TGl g
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Q5. What is meant by the term "approach” in a
cooling tower? / Ffei efar & "uuia" 215 &1 T 32t
?

(a) Difference between inlet and outlet air
temperature / 3cic 3R 3M3ceie §aT & dTUAT & &g hl
3R

(b) Difference between inlet water temperature and
wet bulb temperature / gcic Ut & aTgA™ 3R I Toa
A & &ffF HT iR

(c) Difference between air and water flow rate / gar
3R gt & UaTg &R & di9 I SR

(d) Difference between condenser and cooling tower
capacity [ @seR 3R FfeiT elar &t erFar & &t o1 iR
Ans. b | Sol. : Approach measures how close the
cooled water temperature is to the wet bulb
temperature, indicating cooling tower performance. /
QYT AT9dT ¢ foh 38T 9Tt &1 AT9HT d¢ Jed dT9HTH & fohd=T
S g, ST Pt efaR & TG ot SR T 81

Q6. Why is pH monitoring important in water
treatment for cooling towers? / gfei efar & urft &
Suar | die \ifefin i agaygof 82

(a) To prevent corrosion | H&RUT &l Aehnt o fAlg

(b) To avoid scale formation / @hd g7 @ I+ & faig

(c) To maintain system efficiency / f@%eH gerar sAg w@A
& forg

(d) All of the above / SuterT Taft

Ans. d | Sol. : Monitoring and maintaining proper pH
levels prevents corrosion, scaling, and ensures
system efficiency. / = &R &6t AR 3k w@ram™
TETIRUT, ThicHT ot AchdT & 3R fA%eH Hr gerar gRfAa sear &
Q7. Which chemical is commonly used to prevent
scaling in water-cooled systems? / urfi-ges Rwen d
WHiAT il A & AT MAAR W 9 91 ™™= Iuah
v strar g2

(a) Phosphates / higthe

(b) Sulfates / 9ethe

(c) Nitrates / ATs¢e

(d) Chlorides / a<iRiSS

Ans. a | Sol. : Phosphates are added to prevent
scaling by binding with calcium and magnesium ions
in water. / Bithe &l T & Shfcray ik Awfifdraw smat &
a1y e & fg et ST g1

Q8. What is the function of a conductivity meter in
water treatment? / arer dledie # chefaefadt dex @
&l T 8?2

(a) To measure dissolved solids in water / Tt & get
3t ggref t AToET

(b) To measure water pH levels / urft & dug @R &t
HIYAT

(c) To measure turbidity / Tigerda ! ATIAT

(d) To measure water pressure / 9T @I g&Td ATIAT
Ans. a | Sol. : A conductivity meter measures the ionic
content of water, which indicates the level of
dissolved solids. / defaefad) ez urt & smafaes g} ot
HIUAT 8, ST gl 319 ugTef & TR ohl $R1d el B
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Q9. What is the effect of scaling on cooling tower
performance? [ ffdiT efar & ugel ur ki &1 @
UM 9341 8?

(a) Increased efficiency / gerdr # gfg

(b) Reduced heat transfer / T} @r=iaRor & s}

(c) Improved water flow / 9Tt & JaTg & geaR

(d) Increased water evaporation / Ut & arsdieor &
EIE

Ans. b | Sol. : Scaling creates an insulating layer,
reducing heat transfer efficiency in the cooling tower.
| ShfeT g ggfdn wa s 8, O gfei ofar & mif
RITFTARUT G&TdT A &1 STl &

Q10. What is the impact of contaminated cooling
tower water on condenser efficiency? / gfta gfei
eTaR grft T TR G&IdT TR T 91T ST 82

(a) Reduced heat transfer efficiency / T RHiaRoT gerdm
d et

(b) Increased refrigerant flow / fthsiie vatg 7 gfg

(c) No significant impact / el Hgaqut UHTa -Tg

(d) Increased water consumption / Tt &l @ua # gfg
Ans. a | Sol. : Contaminated water affects heat
transfer in the condenser, leading to reduced system
performance. / gftd Ut ehseR # T RIHTAR0T i gwifaa
CaGIE

Q11. Why is a cooling tower fan belt inspected
regularly? / gfen efar & 1@ Y dee =1 fRafaa Rdemor
=it g siran 82

(a) To prevent slippage / fidst &l A+ & fag

(b) To ensure proper airflow / 3fda arg yarg gFfaa &=
& fog

(c) To avoid mechanical damage / Tif3e afd @ T94 &
fag

(d) All of the above / SuterT Taft

Ans. d | Sol. : Inspecting the fan belt prevents
slippage, ensures airflow, and avoids wear that could

lead to damage. / & & e o1 AT featst &t Aepar &
3R 3R arg garg gRfAd = 3l

Q12. What is a critical maintenance step for drift
eliminators in a cooling tower? [ Ffci efar # f3ue
efafer & fAw v sgaqel v@avare wea F 8?2

(a) Cleaning to prevent clogging / AT et ekt & forg
TS AT

(b) Replacing every month / & @& &e T

(c) Applying lubricant / ©ga aTHT

(d) Increasing fan speed / 4 &t 7fd SgAT

Ans. a | Sol. : Drift eliminators must be cleaned
regularly to avoid blockages that reduce efficiency. /
Yo gfafRer ot Fafd T @ 9w fhar s anfeg)

Q13. Which cooling tower component prevents
large debris from entering the system? / @< &1
FHfcitr TR g a2 Aed &t fOen § uder A & Aehdr 82
(a) Strainer /| ¥R

(b) Fill material / foher Traft

(c) Drift eliminator / f3ue Tfafdaex

(d) Spray nozzles | & Tisial
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Ans. a | Sol. : Strainers filter out large debris,
protecting the system from blockages and damage. /
LR TS AcTsl hl B (A% ol Johd & FaTdT 8

Q14. Why is regular descaling necessary for shell
and tube condensers? / e 3R S HEWR & fAw
FPrafia 2xhfen =t smaaes &2

(a) To increase water pressure [ Uit & ga19 Pl 96H &
fag

(b) To remove mineral deposits and maintain
efficiency / @S SH1d &t ge 3fR GerdT 99T T@H & faig
(c) To improve refrigerant flow / fthsie yarg # gur
HA & g

(d) To prevent refrigerant leakage / ftheike Rama ot
Aepmt & forg

Ans. b | Sol. : Scaling from mineral deposits can
reduce heat transfer efficiency and increase pressure
drop in the system. / @At STHTG § WhichT glc TRTHR GerdT
! HH B Torell & 3R A% & qara giu Y a¢1 Tohdt 81
Q15. What is the main advantage of an
evaporative condenser compared to a water-
cooled condenser? [ aiex-ges thawr &l go-T A
TaTaRfed hawR 1 &I ATH HT 82

(a) Higher cooling efficiency / 3= sftae™ gerar

(b) Reduced water consumption / &# gt &t @ud

(c) Easier maintenance / 3O ReR@E

(d) Larger heat rejection capacity / 98t gic Retar erFar
Ans. a | Sol. : An evaporative condenser combines
heat rejection and cooling tower functions in a single
unit. Because refrigerant condenses at temperatures
close to the ambient wet-bulb temperature, it
generally operates with better heat-transfer efficiency
and lower condensing temperatures. / TR dHaaR
# fThoiie 1 Ha de-ded dTIAM & e glar 8, e
FEAR HHT WIHIAR0T 3R I=T G&1dT UTed giell 8l

Q16. What is the primary cause of scaling in water-
cooled condensers? [ afex-ges hear H ThiciT &1
R HRUT T §?

(a) Low water flow rate / &¥ YTt &1 UdTg &

(b) Presence of dissolved minerals in water / o=t & gat
Gt &t JufRfa

(c) High refrigerant pressure / 3 fthoRe qa@

(d) Improper valve operation / 3 aTea FaTe=

Ans. b | Sol. : Scaling occurs when dissolved minerals
like calcium and magnesium precipitate on heat
transfer surfaces, reducing efficiency. / @hfei a9 gidt &
e HfeRrad 3R A-NATH S goi @AW gle gTw Idgl W)
S S &, Srad gerar &9 gt STt 81

Q17. What maintenance step is necessary to
prevent corrosion in a cooling tower? [ gfeir efar &
ST ot Aot & AT I 9T FE@@T FHeH HT9TH 8?2

(a) Regular lubrication of fans / ta & Fafaa R
(b) Application of anti-corrosion coatings / Uél-aRIeH=
I 1 SuANT

(c) Increasing water flow / Uit & UaTg &l ST

(d) Reducing air circulation / arg URETROT &t &HH AT
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Ans. b | Sol. : Anti-corrosion coatings protect metal
surfaces from rust and extend the life of cooling
tower components. / T&-®RIH g org Fi Tdsl
ST & ST 8 3R el cfer o °cehnl ol Sita Jgre 8
Q18. What can high levels of TDS (Total Dissolved
Solids) in cooling tower water lead to? / ffew efar
& urft & I=a TR &1 80T (Ft get 3 uare) farmrant
HIRUT I JehdT &2

(a) Enhanced cooling efficiency / sftde garar § gar
(b) Scaling and fouling on heat transfer surfaces / gic
AW Idgl R Whieh 3R wrafel

(c) Reduced corrosion risk / ST &1 SfQ@H A &heT

(d) Increased water flow / gt & uaTg & gfeg

Ans. b | Sol. : High TDS levels increase the likelihood
of mineral deposits and fouling, reducing system
efficiency. / 3=a &3Ivd TR @At STHTE 3R Gr3feiT 6t
T & FeTdT 2, ST Reen & gerdar o gt St 21
Q19. What is the function of the blower fan in a
forced draft cooling tower as shown in the
figure? /R d RRame e wiwE grae e efar d ster
% BT &1 T 82

ELIMINATORS

SPRAY NOZZLES —_ |
BLOWER FAN

PUMP

FORCED DRAFT COOLING TOWER

(a) To circulate water within the sf/stem/l;lﬂﬂ?rﬁﬁﬁ R
T} T Tt ATl

(b) To draw air into the cooling tower for heat
exchange./gle Taadist & faiq gfeir Sfer # gar diwm

(c) To remove impurities from water using the
strainer. /¥R T SUTNT ehich U & S1feg bl g

(d) To spray water over the eliminators./Gefifidex &
urft o1 fRgeTa AT

Ans. b | Sol. /&Rt The blower fan in a forced draft
cooling tower ensures that air is actively drawn into
the tower, increasing the efficiency of heat removal
by facilitating evaporation of water./%I%s grae gfci
ieR H 18R O Ig AR e g o gar afeha wu 9 dfer d
Tt STg, o g & arsftenor & Aregw § T g &t

G 96 Sl 1

Q20. What is the impact of microbial growth in a
cooling tower system? [ gfciT efar vorreft &
Areshifaad qfeg &1 o/ uva giar 82

(a) Improved heat transfer efficiency / gic g™ g&rdm
# gor

(b) Increased fouling and reduced performance /
Gr3feiT # gieg iR uas # et

(c) Reduced water flow rate / U & UaTg g3 & &t

(d) Enhanced cooling efficiency / sftae= gerdr & gfg
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Ans. b | Sol. : Microbial growth leads to biofilm

formation, which reduces heat transfer efficiency and

clogs the system, lowering performance. / ATgehifeae

gfes STAfthed o1 fAATOT et 8, ST Eie STt Qe i v

Rl § SR fa%eH &t §q o qft 8, fed ugel A ot st g1

Q21. What could result from inadequate water

treatment in a cooling tower? / Ffelt efar & sraafa

grft & IUER | T g Ahat §?

(a) Reduced water circulation / 9T T gfRE<aR0T A

(b) Increased scaling, fouling, and corrosion / hfeiT,

wrefeit 3R S H gfg

(c) Improved heat rejection efficiency / gic Retam

EHRIR K CIN

(d) Reduced microbial growth / ATgshifea gfg | et

Ans. b | Sol. : Inadequate water treatment leads to

the buildup of minerals and contaminants, causing

scaling, fouling, and corrosion that reduce system

efficiency. / oAt gt &1 SUAR @S 3R Tgueh! &

ST UTTeR! <hl G&TT et & el &l

Q22. Why is the cooling tower range considered an

important performance parameter? /[ gfdw efar 6t

¥o1 Y gak Heaygul west dRrfter wrf arem i 22

(a) It measures water circulation rate / g gt &

GRETROT &R I ATTAT §

(b) It indicates the cooling tower's ability to reduce

water temperature / Ig Ffcit efar &t Urit & ITIH ot

¥ A I & T q2AT &

(c) It improves energy efficiency / I8 il G&rdT & R

FAT 8

(d) It reduces water evaporation losses / Ig gt &

TfIeRRuT & TR Pl HH T &

Ans. b | Sol. : The range measures the temperature

drop in water as it flows through the cooling tower,

reflecting its effectiveness. / 35 gt & araa™ fiR1ae &t

HIUT & HRilfch a8 Fici elar & ATedH & UaTied &idT 8, $Hh!

g9rasfterar et gerfar g1

Q23. What can be inferred if the water

temperature difference between inlet and outlet

in a cooling tower is very small? / af2 gfei efar &

gcte 3R anSedte & = urft & araHT @1 Siaw agd Sier

&, at o s FrepTen T aRar 82

(a) The cooling tower is operating efficiently / &fefT

2TeR ereldl & e o 8T &

(b) There is insufficient heat rejection / THT fAeereit

St 8

(c) The water flow rate is too low / Urit &7 aTg & agd

FH

(d) The ambient temperature is too low / gRasT araa =

g 9 &

Ans. b | Sol. : A small temperature difference

indicates the cooling tower is not effectively rejecting

heat, which could be due to scaling, poor airflow, or

improper water distribution. / araHT & BYeT 3R gATdT &

foh pfci Sfar gTeht & @ w7t 78l fAeprer 28T &, STt whie,

RIS IR UaTg, A1 SgfId urt & faavor & wRoT gt dehl 81
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Q24. What does a high cooling tower approach
temperature indicate? / 3= gfciT efar srva argw™=
T gartar g2

(a) The cooling tower is performing efficiently / S&fefT
eTeR Pereta § ves e |1 8

(b) The cooling tower is unable to achieve desired
cooling / feit efar Fifesd fde Ut e 7 sraaed g

(c) Water flow rate is too high / gl &1 yarg & agd
3fe &

(d) The air temperature is very low / arg dT9H Sgd &H
g

Ans. b | Sol. : A high approach temperature means
the water outlet temperature is not close to the wet
bulb temperature, indicating poor performance. / 3=
37T aTgHT= a1 37 § foh UTY T 83ecie aTuHH de Jod
ATIHH & RIS el g, oIl WIS G2 ol gerfar g

Q25. What does the term "drift" refer to in a
cooling tower? [ gfei far # "fgue” 21 &1 T aref
8?

(a) The airflow rate through the tower / 2feR & d1eaq &
arg Udig &?

(b) Water droplets carried away by air / a1 gRT & SITQ
TQ Ut Y g

(c) Temperature difference between inlet and outlet /
g-Icie 31 373l & &g dTuH &l 3R

(d) The concentration of dissolved solids in water /
gt 7 get 319 ggref i Figdr

Ans. b | Sol. : Drift refers to water droplets that
escape the cooling tower along with the air, leading
to water loss. / fgue 3 arit i gt ot Haffd wear & St gar
& 1Y pfciT R & d1eR Fepet STt &, fS9d gt &1 Jerar=
GG

Q26. Which type of water-cooled condenser is
commonly used in large HVAC systems? [ a2
wadieHt RAwen A foha ueR &1 sia-2fiafad FEaR smdaR
o= IUIT foRar ST @2

(a) Air-cooled condenser [ ag-sffafeid e

(b) Evaporative condenser | gauRfea dhear

(c) Shell and tube condenser / Sid 3R SF TR

(d) Plate-type condenser | @ic UoR haax

Ans. c | Sol. : Shell and tube condensers are efficient
for large systems due to their high heat transfer
capacity and durability. / gie 3R e[& SheeR =7 I
RIFTARUT &THdT 3R NI & HRUT 92 &% & fag suge
gl

Q27. What is the primary cause of water
contamination in cooling towers? [ gfciT era’i #
gr-ft & HGWUT T HT FRUT T §?

(a) Improper ventilation / 3rfRd dfeersH

(b) Scale deposits / @hel SHEG

(c) Biological growth and dirt / Sifdes g afz wierft

(d) Excessive water flow / sicafeieh STel UaTg

Ans. c | Sol.: Contaminants like algae and dirt often
accumulate in cooling tower water, reducing
efficiency. / Siaret ofR Tigrt S TgWeh SRR FHichT efeR &
gt # ST 8 8, OO gerar H gt STt g
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Q28. What is the role of pump P2 in the ozone
injection circuit as shown in the figure? /R &
ey e SR siiA dtaer wfdhe # uu P2 i syfaer
T g?

—
ANANANANN

COOLING

OZONE
GENERATOR

AIR PRESSURE

P1 - COOLING TOWER-CONDENSER WATER PUMP
P2 - PUMP CIRCULATIJNG THE COOLING TOWER BASIN WATER
FOR ZONE INJECTION CIRCUIT

OZONISATION OF COOLING TOWER WATER
(a) To pump water from the cooling tower to the
condenser. /el 2faR & e deh T UT ATl
(b) To circulate water from the cooling tower basin for
ozone treatment./gfel efar A8 & urt &t aisi IT=R
& fag Garfara e
(c) To inject air into the ozone generator for
producing ozone gas. /3T 19 347 & & falg sitsi=
SReR # a1y gotae el
(d) To remove water from the system to prevent
overflow./3ffaRuer &t Aeht & felT ToTTett T ur=t Reprer
Ans. b | Sol. /&r=Tr: Pump P2 circulates water from
the cooling tower basin through the ozone injection
system, ensuring that treated water is returned for
improved system performance and contamination
prevention./dq P2 feii efar 9f8= & ar=ht &bt sieTA
gt fA%ed & Aregw § Henfeld e 8, [oiad ag glfad
giar & fo Su=TRd Ut ot dgaR ToTedt vaei ok dgwor
ApuT & feig oy forar STg|
Q29. What type of water treatment is most
effective in preventing scale formation in
condensers? [ TR # Thel 91 &l Aha & AT R AT
STl SUYMR 999 Ut 82
(a) Filtration / e
(b) Chemical treatment / J9™A% ITTR
(c) Backwashing / deaifeim
(d) Thermal treatment / ardiar ISTIR
Ans. b | Sol. : Chemicals like antiscalants prevent
scale buildup by breaking down minerals before they
adhere to surfaces. | tihde 9 W= @RS &l Idgl
R AP & uget diga Thdt AT Bt Aehd &
Q30. What is the recommended practice for
cleaning a water-cooled condenser? | Sid-2ffafad
@HIWR H TEE & forg srgifle ufdvar a1 &2
(a) Using only water / ohaet Uit T IUITT ST
(b) Applying a chemical descaler / Ta RIS S&helR
[SUIGH
(c) Using compressed air [ Sdifsd arg 1 START AT
(d) Cleaning with brushes manually / 531 & 83/ THE
Ans. b | Sol. : Chemical descalers dissolve mineral
deposits, ensuring thorough cleaning without

damaging the system. / JARIAE SheR @S SHIG &l
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Hietd §, forad f&%eH ot Jehar uga fomT Srest 9whrg
gffaa gt 81

Q31. Which factor does NOT affect cooling tower
efficiency? / ) |1 R FHiciT efar 6 garar &

g A8 Fedr 8?2

(a) Ambient temperature / gfkaer argH=

(b) Water quality / 9Tt <kt ToTer=T

(c) Air circulation / arg afE=RoT

(d) Refrigerant type / usftaes &1 TR

Ans. d | Sol. : Cooling towers deal with water cooling,
not refrigerants, so the refrigerant type is irrelevant. /
il 2R urt & sfiae € Haifda gia €, 7 fos uefidet 9,
gafeiq uffdes UeR SumEfies g1

Q32. Which cooling tower type uses natural air
circulation for heat rejection? / &I+ &r FHfelr efar
g THT ot BieA & fore urepfaes arg aRe=Ror s sua
T 8?2

(a) Forced draft cooling tower / BIRE gTHe GgfciT 2fer

(b) Induced draft cooling tower / 5% U FfeiT cler

(c) Natural draft cooling tower / =g%e gToe FfeiT efar
(d) Counterflow cooling tower / SI¥euet G efaR

Ans. ¢ | Sol. : Natural draft cooling towers rely on the
natural buoyancy of warm air to circulate without
using fans. / SR gTUe S efar T ga1 &t UTepfden SaTd
R [A9R & g 3R UE 1 IuTNT 8] e |

Q33. Which problem arises if cooling tower water
is not treated regularly? / afe gfew efear & ar=ft &1
Frafaa Sy 8t farar stran 8, at &= ot w9 Sa= g
8

(a) Increased water evaporation / Tt aT arsdieRRoT F@-T
(b) Scale and corrosion issues | @het 3R ST &t THWTY
(c) Reduced air circulation / arg gfREaror & &t

(d) Higher cooling tower height requirement / gfef
ieR &l &aTS h 3rfdeh ITaThdAT

Ans. b | Sol. : Untreated water leads to scaling and
corrosion, which damage equipment and reduce
efficiency. / famT Su=TRa =it Wil 3R ST &1 BROT T
&, STl 3TN ol JehHTH UgaTdT & 3R &TdT &l HH Hdl g
Q34.1In an evaporative condenser, the primary
cooling effect is achieved by: / TduRfea sdwr d &g
Mae= avra & ura favar s g2

(a) Water circulation / o= ap1 gfR&=RoT

(b) Water evaporation / i aT aredienyor

(c) Refrigerant compression / ufides @1 ddig

(d) Air filtration / arg fAwdea

Ans. b | Sol. : The cooling effect in evaporative
condensers is generated when water evaporates and
absorbs heat from the refrigerant. / TduRfeg dhaer &
M gHTa IT= gidT & STal T arfead giere uefides 9 i
T TN T 81

Q35. What does ‘blowdown’ refer to in cooling
tower maintenance? / Ffelt efar w@REE | ‘szET’
T T Aded 82

(a) Removing excess air from the system / fa&a @

3ifafRer gat ol et
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(b) Draining a portion of water to control
contaminants / Tgueh ot fFRIfAT e & fog ot & R
CARECAE!

(c) Increasing water flow for cooling / <fide= & fag ot
& Y18 ! ST

(d) Backwashing the filters / ftheex ot Seratsr AT

Ans. b | Sol. : Blowdown reduces the concentration of
dissolved solids in the water to prevent scaling and
corrosion. / SR Ut # gt ST &l TigdT bt HH BT 3,
S ThichT 3R ST T 4T 1T 9ahdT 81

Q36. Which of the following is NOT a component of
a cooling tower? [/ 7 & & &= g TR 1 gew T8
8?

(a) Drift eliminator / f3ue TfafRdex

(b) Condenser tubes | HheeR =&

() Fill media / fther #itfear

(d) Water distribution system / ot faazor gomeft

Ans. b | Sol. : Cooling towers do not use condenser
tubes; they are found in condensers. Cooling towers
focus on cooling water. | FfciT TR SR e[ HT ITANT
g1 hd &, T hSeR A UTY Td &1 FfelT erar urt il ST et
TR &M chigd xd gl

Q37. What is the main function of the fill in the
forced draft counterflow cooling tower as shown
in the figure?/fa= # fa@Te T wivE gToe FR¥wRGA
Ffci efar | fhet o1 g R T 2

SRYSIAYATAVATASTAYAVIAYA

HOT WATER

CENTRIFUGAL ‘ ¢ ¢
FAN

COLD WATER

FORCED DRAFT
COUNTERFLOW TOWER

(a) To increase the surface area for heat exchange

between water and air./grt 3iR gar1 & g T TS &

felg Hag & ST

(b) To prevent water droplets from escaping with the

airflow./arg uarg & A1 ur-it <l &f eht aTeR S & ATl

(c) To collect and store cold water after cooling./&sT

YA o I1G S8 UTHT ol ehgl SR TR AT

(d) To spray water evenly over the cooling

tower. /gfelT SfeR R FAM & § g g1

Ans. a | Sol. [ar@r: The fill provides an extended

surface area for water to spread, allowing better

contact with the air, which facilitates effective cooling

through evaporation./fthel gt &t thetm & feig fawaria

T &7 UG Shedl &, fOrae 8aT & 91 dga) §ueh gidm & 8k

aredieRRuT & ATeH ¥ ATt 81 gAfAd gtar 81

Q38. Which is a sign of reduced efficiency in a

cooling tower? [ HfiT efar # HH g&idT &1 Hhd T &2
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(a) Increased drift losses / fgue gifat # gfg

(b) Higher cooling tower range / 3= feiT 2fer IS

(c) Increased approach value / 9T g3f Td A

(d) Reduced water circulation rate / gt & gfRd=aror g
H et

Ans. c | Sol. : A higher approach value means the
cooling tower is unable to cool water close to the wet
bulb temperature, indicating inefficiency. / ST g3t
gyt A f1d Sear 8 o gfeiT efar arit ot 1fia srear araa=
% g 33T et # A §, S STerdT ge1fdT 8l

Q39. What might uneven water distribution in a
cooling tower lead to? / ffdiT efar & @™ Ut
faravor @ </ g dehar 82

(a) Improved airflow / arg vaTg & gaR

(b) Enhanced heat rejection / gte Reterm # gfg

(c) Hot spots reducing cooling efficiency / gfc Wi
e offder qarn & g1 St §

(d) Increased water evaporation / art & arsdtereor &
Ifs

Ans. c | Sol. : Uneven water distribution causes
certain areas to overheat, leading to localized
inefficiencies in heat rejection. / /A U} fAaRoT &
& ot 31fees M v &, oS gie Retae™ # =i
SThRI&HAT Bl 81

Q40. What is the effect of excessive TDS (Total
Dissolved Solids) in cooling tower water? [ fei
iR & arit & ercafdes EEed (et gt 31 aref) & e
U9 g1 8?

(a) Improves heat rejection efficiency / gte Retae™
ZeTdT ! GURAT &

(b) Causes scaling and fouling on heat transfer
surfaces / glc AW Idgi TR Whiah 3R B3l o1 RoT
CECIN

(c) Reduces microbial growth / ATgshifead gfg ot e
FAT 8

(d) Increases water circulation / gt & gfkg@ror &t
I §

Ans. b | Sol. : High TDS levels increase the deposition
of dissolved minerals, reducing heat transfer and
system efficiency. / 3=a ¢IEIvd &R el §T @S & STHE
Bl Terd &, e dic aigwR 3R guredt Y gardr & gt STt 21
Q41. Why is maintaining a proper pH level in
cooling tower water important? / gfeiT efar & ar=it
# Sfaa diro=ar v a=Te w1 &t Aewygef 82

(a) To enhance water circulation / g & gRT=<ROT &t
oM & fag

(b) To prevent corrosion, scaling, and microbial
growth / ST, Whfol 3R ATgshifget gfg ot Akt & faw
(c) To reduce fan power consumption / % @&t Seif @ud
& A He b farg

(d) To improve refrigerant efficiency / ftheiRe gerar &t
g & forg

Ans. b | Sol. : Maintaining pH between 6.5 and 8.5
prevents adverse effects like scaling, biofouling, and
corrosion, ensuring optimal system performance. /

g &t 6.5 3R 8.5 & &l §-1Y W § WhichT, arThr3fei
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3R ST S gfdgpa TTEt oht Jieht Sirar 8, f9ad fes &t
e Uael gRfad gtar 81

Q42. How does a natural draft cooling tower
achieve airflow? / A9 grae FfdT efaR arg yaTg i
¥ T T 872

(a) By using mechanical fans / @if3e d&t &1 SudhT @k
(b) Through the chimney effect caused by
temperature difference / araaM 3faR & RO fAF- guma
& AT 9

(c) By forcing air through louvers / JaR & ATead & gar
Pl ASTER Hh

(d) By increasing water flow rate / 9Tt & UdTg & &l
CLHET

Ans. b | Sol. : A natural draft cooling tower utilizes the
natural temperature difference between warm air
inside the tower and cooler ambient air to create
airflow. / IR g0 HfeiT efar cfar & iy T gar ofk &2t
T8t 84T & ST UTepfdieh ATaHT SR T IYINT arg U8 T4
& folq e g1

Q43. How does regular descaling of a shell and
tube condenser improve its efficiency? / e 3R
[ Shaer &1 Fafda Ssfan Sudhl gerar &t v gurar
8

(a) By reducing water pressure / 9t & gaTq &t FH ik
(b) By increasing heat transfer and lowering energy
consumption / gIc ZFAHR Pl F@ThT 3R Holl @Ud Dl HH
Fh

(c) By improving refrigerant flow / fthsike uarg at
GURH

(d) By preventing microbial growth / Arsshifead gfg ot
AehehT

Ans. b | Sol. : Descaling removes mineral deposits
that act as insulators, ensuring better heat transfer
and reducing the system’s energy demand. / S&hfciT
@S SHIG Pl geTdT & ST §gcieR o & H i T g, T8k
i giathe gfad sedt 8 iR fAwea &t St AT ot A deal
2l

Q44. What is the main purpose of a drift eliminator
in a cooling tower? [ gfei efar # f3ue vfafaer =1
HE 382 [T 8?2

(a) To improve water flow / Tt & YaTg & GeR AT

(b) To prevent water droplets from escaping with
airflow / arg UaTg o |1 UT-t <l gal & smex e ahl JepmT
(c) To enhance cooling efficiency / sftae™ gerar et
GURAT

(d) To increase evaporation rate / arsdteror X Pl IGMT
Ans. b | Sol. : Drift eliminators capture water droplets,
minimizing water loss and maintaining system
efficiency. / f3ue gfafimer arit i & ! gehed &, arit bt
111 1 A X & SR TUTTel! <hl G&TdT ST 3Ed 8l

Q45. How does improper water treatment in a
cooling tower affect condenser performance? /
ferT SR & S UTft T IUNR IR & ek A HQ
g et §?

(a) Reduces refrigerant flow / fthsiRe UaTg &t SH hidl &
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(b) Increases scaling, reducing heat transfer efficiency
| THTeiT SeTar 8, fEd gic IR S87dT A 81 SITdT 8

(c) Improves fan speed / % & 7ifd &t gerar @

(d) Reduces water circulation / art & gfRE=RoT ! HH
FAT 8

Ans. b | Sol. : Scaling due to improper water
treatment forms an insulating layer on heat transfer
surfaces, reducing efficiency and increasing energy
consumption. / 3T Tt & SUAR o HRUT Thich aic
T Td8l TR U $gelfeT URd a1t 8, fSae gerdT & gid
g 3R &Il Wud Jed! gl

Q46. What is a likely cause of increased drift loss in
a cooling tower? [ Ffci efar # f3ue g1 # gfg =t
HuTfad SRoT T §?

(a) Faulty drift eliminators / @ f3ue Tfafiqer

(b) Excessively high water temperature / 3/cfds 3=
gt &1 araHE

(c) Low water flow rate / &H U T UaTg &

(d) Reduced fan speed / & &t fd & et

Ans. a | Sol. : Faulty drift eliminators fail to capture
water droplets carried by airflow, leading to higher
water loss and operational inefficiency. / @4 fgue
gfeffiex a1g U8 gRT & 1Y 7Q U1 <l §al bl Tehe |
fahd & &, e srfdes arft i g1 ofk aRarer=
STehRI&HAT Bil! 81

Q47. What can excessive scaling on condenser
tubes lead to? / HhEwR S[ET R rafden Whichn & =T gt
el 87

(a) Increased heat transfer efficiency / gic g™ garar
Hafs

(b) Reduced heat exchange and increased energy
consumption / gic geRTdeT # FHt 3R Suif @ud # gfg

(c) Enhanced cooling tower range / &feiT 2far 31 # gfg
(d) Reduced water flow / arit & varg & e}

Ans. b | Sol. : Scaling acts as an insulating barrier on
heat transfer surfaces, decreasing efficiency and
raising energy usage. / ThfciTl gIc TR Tde! TR §galet
14T & &G F R AT 8, 3871 D T 8 3R Holl UANT et
EEGIE

Q48. What is the primary purpose of fill media in a
cooling tower? / gfei efar # fihe wifEar & =0 322
= g?

(a) To reduce water evaporation / 9t & arsfienvor i
hH hAT
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(b) To maximize heat transfer between water and air /
gt 3R ga1 & i gie iAW ot Sifdehad AT

(c) To increase fan speed / % Tfd &l SgTT

(d) To prevent water contamination / 9Tt & guuT &t
ART

Ans. b | Sol. : Fill media increases the surface area for
water and air interaction, improving heat exchange
efficiency in the cooling tower. / fthet #if3ar gt 8fiR gar
h FTadid & fIg Tdg & Pl T 1T 8, FiehT clar A gic
QRIS G&TdT H gUR el gl

Q49. What can excessive microbial growth in a
cooling tower system cause? / gfei efar Rea d
sraafdes Argehifaae g & o g ahar 82

(a) Reduces scaling on heat transfer surfaces / e
TR Idg! UR WhiehT &t hH T &

(b) Leads to biofouling, clogging, and reduced
efficiency / STThRSfeiT, Tehrae 3fiR FHH G&TdT ST HROT FdT

(c) Increases refrigerant flow / ¥fthsiie YaTg ! ST &
(d) Improves water evaporation / 9Tt & arefiesor &
GUR el 8

Ans. b | Sol. : Microbial growth forms biofilm on
surfaces, reducing heat transfer and clogging water
paths, impairing the system'’s efficiency. / ATgshifeaa
gfe a8l W arAfthed STl 8, Bl ST ol hH el & 3R
Tt & IRAT ot 37a%:g et &, ST gomrelt i qarar gefaa
gl 1

Q50. How does proper airflow through a cooling
tower improve performance? [ FfciT efar & Areaw &
3fAa arg varg ue o+t FS gurar &?

(a) By reducing water circulation / o=t & gR&@Ror &t
HH I

(b) By increasing heat rejection efficiency / gle Retae™
T8I h IGTh

(c) By reducing scaling in tubes / eaif & hieiT &l &8
Hh

(d) By lowering water evaporation / Or-t & arsdieheor
HH Ih

Ans. b | Sol. : Proper airflow ensures efficient heat
transfer between water and air, improving cooling
performance. / 3 arg garg gt 3R gar1 & o FHere gic
TR gAfad oxar g, e efide uee= § gar glar g1
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