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Preface | u&dra=T

This book, Instrument Mechanic, 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 | 38 Q¥ &l 3egaT &l 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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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.

Estimation and

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

Costing the trade, Estimation and costing - Problems on estimation and costing.

Algebra Algebra - Addition, subtraction, multiplication & division Algebra - Theory of indices, algebraic
formula, related problems.

Modules Engineering Drawing

Reading of Electronics
Sign and Symbols

Reading of electronics signs and symbols, symbols pertaining to contactors and machines.

Sketches of Electronics
Components

Sketches of electronics components, different types of cables and connectors used in LAN.

Reading of Electronics
Wiring Diagram and
Layout Diagram

Reading of electronics wiring diagrams and layout diagrams.

Drawing of Electronics
Circuit Diagram

Drawing of electronics circuit diagrams.

Drawing of Block
Diagram of
Instruments &
Equipment of Trades

Drawing of block diagrams of instruments and equipment of the trade.

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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4. Measurement of Flow | UaTg <1 #1949
4.1 Introduction to Flow Measurement | WaTg 9194 1 U=
KEY CONCEPTS IN FLOW MEASUREMENT
YdTg ATY § Y& SqeRUMY
Laminar Flow Turbulent Flow
— >”L/ EL‘#!:%F?’SZE%Q?JJZ?Q" ,M'xmg of fluid
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> AR qva‘rﬁ
Low velocity Re < 2000 (Reynolds Number) High velocity Re > 4000
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Flow Measurement Principles & Formulas

Flow Rate, Q = Vit
AR, Q=Vit
— Where: Q=Flow Rate

- V=Volume
Flow Rate Q t=Time
B RQ Velocny v Rl (\)/_W &,
qHY

Volume Vv

A XV
Area A Where A=Cross-sectional Area,
&Tthet A v=Velocity

TEY: A=STIRY BT She, v=aT

Orifice Meter Electromagnetic Flowmeter
Qrifice Plate No mechanical obstruction
R wie
l Creates pressure Suitable for
= difference related to electrically
flow rate %c%r;iuctge fluids
Z R Y Galdq Y GRS
= ki, ey aar & et wered & g
ST

Common for water, steam Uses electromagnetic signals

art, oa & fore am gqagzaﬁwaa—cﬁmmm

Fig. 4.1: Flow Measurement - Flow Types, Measurement Principles and Industrial Flowmeters | yarg

HIY - UaTg & UehR, AT9- RAgid vd siteifies webfler

4.1.1 Introduction (Fig. 4.1)
Flow measurement is the process of measuring the
quantity of liquid, gas, or steam flowing through a
pipe, channel, or process system in a given period of
time. It is one of the important process
measurements used in industrial instrumentation,
automation, and process-control systems.
In industries, accurate flow measurement is
necessary for process control, production
monitoring, quality improvement, efficient use of
fluids, and safe operation of equipment. Flow
measurement is widely used in water-supply
systems, oil refineries, chemical industries, power
plants, food industries, steam systems, and gas
pipelines.
Flow may be measured as either volumetric flow
rate or mass flow rate. The selection of a flow-
measuring instrument depends on the type of fluid,
pressure, temperature, flow range, and industrial
application.
Common flow-measuring instruments include:
e Orifice meter - commonly used for water
and steam flow measurement.
e Venturimeter - used for measuring fluid
flow through a pipe.
e Rotameter - commonly used for gas and
liquid flow measurement.
e Turbine flow meter - used for flow

www.teachtoindia.com

4.1.1 uf=a (Fig. 4.1)
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ST 8l
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measurement, including petroleum-industry
applications.

e Electromagnetic flow meter - suitable for
electrically conductive fluids.

e Ultrasonic flow meter - used for flow
measurement without direct mechanical
contact with the flowing fluid.

Flow instruments convert fluid movement or flow-
related effects into mechanical or electrical signals
for indication, recording, transmission, and
automatic control. Accurate flow measurement
improves system efficiency, reduces fluid wastage,
and helps maintain proper process operation.

4.1.2 Importance of Flow Measurement

Flow measurement is important because the
quantity of fluid supplied to a process must often be
maintained within a specified range. Incorrect flow
measurement can affect production, product quality,
process control, and equipment operation.

The main importance of flow measurement is:

e Maintains process-control accuracy.

¢ Improves production efficiency.

e Reduces fluid wastage.

e Ensures safe plant operation.

e Helps in automation systems.

e Monitors fluid consumption.

e Supports proper process operation.

e Helps maintain required flow conditions.

For an Instrument Mechanic, proper selection,
installation, checking, and maintenance of flow
instruments are important for obtaining reliable flow
measurements.

4.1.3 Applications of Flow Measurement

Flow measurement is widely used in the following
applications:

1. Water distribution systems - to monitor the
quantity of water supplied through pipelines.

2. Oil and gas pipelines - to monitor the
movement of oil and gas.

3. Steam flow monitoring - to measure and
control steam supplied to industrial
processes.

4. Chemical process industries - to maintain
the required quantity of process fluids.

5. HVAC systems - to monitor fluid or air
movement in heating, ventilation, and air-
conditioning systems.

6. Food and pharmaceutical industries - to
control and monitor fluid flow during
production processes.

Accurate flow measurement helps maintain the
required process conditions and supports efficient
and safe industrial operation.

4.1.4 Types of Flow Measurement

Flow measurement can mainly be classified
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according to the quantity being measured.
Volumetric Flow Measurement
Volumetric flow measurement is the measurement
of the volume of fluid flowing per unit time.
It indicates how much volume of liquid, gas, or
steam passes through a particular pointin a
specified time.
The common units are:

¢ m3/s - cubic metre per second

e L/min - litre per minute

e m?3/h - cubic metre per hour
Volumetric flow rate is represented by the symbol Q.
Mass Flow Measurement
Mass flow measurement is the measurement of the
mass of fluid flowing per unit time.
It is useful where the actual mass of the fluid is
important for process control, production, or
material accounting.
The common unit is:

e kg/s - kilogram per second

e kg/h - kilogram per hour
The type of flow measurement is selected according
to the process requirement and the characteristics of
the fluid.
4.1.5 Common Flow Measuring Instruments

Trade Theory
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Instrument Main Application

Orifice Meter Water and steam flow

Venturimeter Flow measurement
through pipes

Rotameter Gas and liquid flow

Petroleum and other
industrial flow
measurement

Turbine Flow Meter

Electromagnetic Conductive fluids

Flow Meter
Ultrasonic Flow Industrial liquid-flow
Meter measurement

Orifice Meter

An orifice meter measures flow by using a restriction
in the pipe. The pressure difference associated with
the restriction is related to the flow rate. It is
commonly used for water, steam, and other
industrial fluids.

Venturimeter

A venturimeter uses a specially shaped restriction in
a pipe to produce a pressure difference. This
pressure difference is used to determine the flow
rate.

Rotameter

A rotameter is commonly used for measuring gas
and liquid flow. It provides a direct indication of flow
through a calibrated scale.

Turbine Flow Meter

A turbine flow meter uses the movement of a turbine
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or rotor produced by flowing fluid. The rotational
movement is related to the flow rate. It is used in
various industrial applications, including petroleum
industries.

Electromagnetic Flow Meter

An electromagnetic flow meter is used for electrically
conductive fluids. It provides an electrical
measurement related to fluid flow and has no
mechanical obstruction moving in the flow path.
Ultrasonic Flow Meter

An ultrasonic flow meter uses ultrasonic signals to
determine fluid flow. It can be used where non-
mechanical measurement of flow is required.

4.1.6 Definition of Flow

Flow is defined as the quantity of liquid, gas, or
vapour passing through a pipe or channel in a
given period of time. It is an important process
parameter measured in process industries for
monitoring and controlling industrial operations.
Flow measurement is necessary in water-supply
systems, oil pipelines, chemical plants, steam
systems, refrigeration plants, and power stations.
Accurate flow measurement helps maintain process
efficiency, product quality, and safe operation of
equipment.

Flow rate is generally represented by the symbol Q.
Volumetric Flow-Rate Formula

4
=7

Where:
e Q-=Flowrate
e V =Volume of fluid
e t=Time
Flow rate is also related to the cross-sectional area of
the pipe and the velocity of the fluid:
Q=AXv

Where:
¢ Q =Volumetric flow rate
e A =_Cross-sectional area of pipe
e v =Velocity of fluid
Therefore, if the pipe area and fluid velocity are
known, the volumetric flow rate can also be
calculated usingQ=A x v.
Simple Numerical Example
A tank supplies 2 m? of water in 10 seconds. Find
the volumetric flow rate.
Given:
V=2m3
t=10s
Formula:

= <

Calculation:
www.tedchtoindiao.com
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Therefore, the flow rate is 0.2 m3/s.

4.1.7 Units of Flow Rate
The commonly used units for flow-related quantities
are:

Quantity Unit
Volumetric Flow | m3/s
Volumetric Flow | L/min

Mass Flow kg/s
Velocity m/s
Important Conversion
Since:
1m3=1000L

A volumetric flow rate can be converted between
m3/s, L/s, L/min, or m3/h according to the required
application.
For example:

1m3/s =1000 L/s

and
1L/s =60 L/min

Therefore, proper units should always be written
while recording or calculating flow measurements.
4.1.8 Types of Flow Measurement

Flow measurement can be classified into:

1. Volumetric flow measurement -
measurement of fluid volume flowing per
unit time.

2. Mass flow measurement - measurement of
fluid mass flowing per unit time.

3. Open-channel flow measurement -
measurement of flow in an open channel
where the fluid has a free surface.

The appropriate method is selected according to the
type of flow system and the required measurement
quantity.

4.1.9 Industrial Applications

Important industrial applications of flow
measurement include:

e Water-treatment plants

e Oiland gas pipelines

e Steam-flow systems

e Chemical industries

e Food-processing industries

e Water-supply systems

e Process plants

In these applications, flow measurement helps
maintain the required quantity of fluid, monitor
consumption, improve process efficiency, and
support safe operation.
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4.1.10 Numerical Example

A tank delivers 2 m3 of water in 10 seconds. Find
the flow rate.

Given:

Volume, V=2 m3

Time, t=10s

Formula:

Solution:

Therefore:

Flow rate = 0.2 m3/s

This example demonstrates the basic calculation of
volumetric flow rate from the measured volume and
time.

4.1.11 Laminar Flow

Definition

Laminar flow is the type of fluid flow in which the
fluid particles move in smooth, parallel layers
without mixing with each other. In this flow, the
movement of fluid is regular and orderly. Laminar
flow generally occurs at low fluid velocity and in
small diameter pipes.

In laminar flow, every fluid layer moves smoothly in
the direction of flow. There is very little turbulence
and energy loss. The velocity of fluid is maximum at
the center of the pipe and minimum near the pipe
walls because of friction.

Laminar flow is identified by the Reynolds number.
When the Reynolds number is less than 2000, the
flow is considered laminar.

Laminar flow is important in industries where
smooth and controlled fluid movement is required. It
provides accurate flow measurement and stable
process operation.

4.1.12 Characteristics of Laminar Flow

The main characteristics of laminar flow are:

e Smooth and orderly fluid motion.

e Fluid layers move parallel to each other.

e There is no significant mixing between fluid

layers.

e It generally occurs at low velocity.

e Frictional loss is relatively low.

e Flow conditions are stable.

e Fluid velocity is maximum near the centre of

the pipe.

e  Fluid velocity is minimum near the pipe wall.
These characteristics make laminar flow suitable for
applications requiring smooth and controlled
movement of fluids.
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4.1.13 Reynolds Number

The condition of laminar flow is identified using the

Reynolds number (Re).

For the flow condition given in the supplied material:
Re <2000

the flow is considered laminar.
Reynolds number is a dimensionless quantity used to
characterize the nature of fluid flow. For an
Instrument Mechanic, understanding Reynolds
number is useful when studying flow behaviour and
selecting or applying flow-measurement methods.
Given condition:
Re <2000 — Laminar flow
4.1.14 Advantages of Laminar Flow
The main advantages of laminar flow are:

e Low energy loss

e Smooth fluid movement

e Better flow control

e Accurate measurement is possible

e Stable flow conditions

e Reduced turbulence

e Predictable fluid movement
Laminar flow is useful where controlled and smooth
fluid movement is required.
4.1.15 Applications of Laminar Flow
Laminar flow is found or intentionally maintained in
applications such as:

e Capillary tubes

e Laboratory instruments

e Lubrication systems

e Flow in small pipelines

e Medical fluid systems

www.teachtoindia.com

Trade Theory

4.1.13 Fiegq &
AR YaTg i fR&Afd &l ugam Hiegd W=t (Re) gRT 6t
ST 81
f3u Mg Tl & erER:
Re < 2000

g1 IR Y18 o AR WeTg JH1 ST 8

Fiegy T U famTgia et g et Suah ga varg &t
vepf el RReifRa & & faig foan St 81 geedie AdhfAes &
e HiegT T &l qHEHT TaTg & HdgR T aTg AT
faferat & sreqa= & Suaefht 8

& € =2afa:
Re < 2000 — ATA9R yag
4.1.14 TR va1g & a1y
AR UdTg & H&d 14 &:

. Eﬁﬁﬁﬁgﬁ

o IS &g A

o JgR yarg MAFAUT

o TP ATUA g

o &R yarg AT

o & 3M9mfa

gafga™ arg g9 fd
mmmmﬁ%waﬁaﬁﬁaﬁawwnﬁ
377aLFh idl 8l
4.1.15 AR vaTg & STgy—nT
AR varg FefafeEd sguae & g Sirar g a

SITFEETeR ST 3T ST &
o hiepr AfABTE
o TRINIRMEAT SUHRUT
o T yunforat

o DI UUATS # yaTg

o RIfScda ga vonfeaat
& Sy H Srdeiehd Jare gd Fafd ga afa
3MTaLTehdT gidt g1

41



Teach To India Publication

MCQ’s | agfaeredta wsr

Q1. What does the Reynolds number represent in
fluid flow measurement? / WJ3s Al AU | Fiegd
e A g2t 82

VELOCITY -V

BULK VISCOSITY -y

|
|
|
|
|
I
|
!
DENSITY - p :
1
|
|
|
|
|
|

T

BOUNDARY LAYERI

L

| =

L LENGTH - L ‘|

' REYNOLDS NUMBER '
(a) The ratio of inertial forces to viscous forces [/ Sigd
Sell 3R HIvg Fefl &l 3gard
(b) The velocity of fluid at a given point / f&g g foig &
aq &l am
(c) The density of the fluid / &a & &<
(d) The pressure drop across the system / JoTelt &
gara o et
Ans. a | Sol. The Reynolds number helps determine
whether the flow is laminar or turbulent by
comparing inertial and viscous forces in the fluid. /
Fiegd U1 S8 3R s Tl i Jorl ehch I8 MiRd
A H 1EG el ¢ foh UaTE IRAGR & AT Srerid |
Q2. Which flow meter is most suitable for
measuring very low flow rates? / gd %" Uarg &¥
& 719+ & forg i a1 gt Hiex 9ad Suga 8?2
(a) Positive displacement meter / TifSifea feaade
ez
(b) Venturi meter / a9t #iex
(c) Rotameter / Jerftex
(d) Orifice meter / 3ifffthg ez
Ans. a | Sol. : Positive displacement meters are highly
accurate for measuring very low flow rates by
trapping fixed volumes of fluid. / difSifea ReaTme
ier @Rl o RfAd mra ot uehge agd & Yag a3 ot
AT & g srafdes e gia &
Q3. Which flow meter is based on the principle of
electromagnetic induction? / @I GT ¥l Hier
Rgadada tRor & fAgia w smerRa g2
(a) Orifice meter / 3iiRftha ez
(b) Electromagnetic flow meter / saiagiimfee teit Hiex
(c) Venturi meter / a9 Hiex
(d) Rotameter / eriex
Ans. b | Sol. : Electromagnetic flow meters use
Faraday's Law of Induction to measure the velocity of
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conductive fluids. / 3elagAIee Feit Hiex UaTg &< &l
AT o g T8 & URUT & I T 3UahT & &1

Q4. What does DP stand for in DP Flow Meter? /
At vt Hew A St o1 aref @2

(a) Differential Pressure / 3dR g&Td

(b) Dynamic Pressure / Tifasfier gama

(c) Direct Pressure | U8l gd1d

(d) Double Phase / g5 Tl

Ans. a | Sol. : DP (Differential Pressure) Flow Meters
measure flow by detecting pressure differences
across a restriction. / 31t (3fdR gamd) Ut Hiex Uarg ot
AT & Y Ueh S1aRIY & UR GaTd 3idR] ol Ul o id &
Q5. Which component in a differential pressure
flowmeter is responsible for creating a pressure
drop to measure flow rate? / fewfATe 9R
Fetier # yang &) Ar9A & fAY qara & fiRmae 3=
A dTelT Ueeh hi- 9T 82

/— RESTRICTION ELEMENT
N (ORIFICE PLATE)
V
FLOW —

‘ PIPE
J=—— LIQUID

MERCURY

U-TUBE
MANOMETER

DIFFERENTIAL PRESSURE FLOWMETER
(a) U-tube manometer / g-&[a AR
(b) Restriction element (orifice plate) / ufdde da
(SRR wie)
(c) Mercury [/ IrRT
(d) Pipe / uTg9
Ans. b | Sol. : The orifice plate acts as a restriction,
causing a pressure difference (P1 - P2), which is
proportional to the flow rate. This difference is
measured using the manometer. / 3Rt wic TH
ufdsey & 9 § & et g, O9d U garg 3R (P1 - P2)
34 BIT &, ST UaT8 & & STJUTAh gidTl g1 $9 3k &l
AHTER T IUFNT ek HUT ST &
Q6. What is the function of an ultrasonic flow
meter? / 3reeEA® Tl HeX 1 &rd R 82
(a) Uses sound waves to measure flow / &afe a &l
SUINT ehich YT ATIdT &
(b) Uses pressure difference to measure flow / garg
3R T YN Thch TaTg AIIAT &
(c) Uses temperature variation to measure flow /
ATgHT fH=AT ST IUANT hidh AT AT &
(d) Uses chemical reaction to measure flow / I@R—A%
ufafehar o1 IuNT &k TaTg AIAdT §
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Ans. a | Sol. : Ultrasonic flow meters measure flow
rate by detecting changes in ultrasonic wave
frequency. / STcgTEI-eh Tl HicR STegrdif-ich a¢T gy |
FGETd hT T @ TTehe TaTg &% <l AT &1

Q7. Which of the following is NOT a flow
measuring device? / fAfeaif@aa & @ == ar varg
HTU= aTeAT IUHROT Tel g2

(a) Venturi meter / It ez

(b) Rotameter / Jeriex

(c) Thermocouple / aHTRTeA

(d) Turbine flow meter / eS8 Tell Hiex

Ans. ¢ | Sol. : A thermocouple is used for temperature
measurement, not flow measurement. / &HfepT
ATIHA ATI & foig Iuih faka Sirar €, varg Ao & feig
Bl

Q8. Which type of flow meter is suitable for
measuring flow in large pipes? / 92 urgul & warg
#19= & fog @l a1 vt Hiex Suge g2

(a) Electromagnetic flow meter / gaaciai-fee Talt Hex
(b) Orifice meter / 3iffRfthg ez

(c) Positive displacement meter / difSifiea feeetae
Hex

(d) Thermal mass flow meter / &¥c AT et Hiex

Ans. a | Sol. : Electromagnetic flow meters can be
used in large-diameter pipes as they do not have any
moving parts and measure velocity effectively. /
SolaeiIeeDh Tt Hiex 912 2T & U8yl & SuaT fahy S
Ghd & Fifch ST ahig MiaRfeT YR g1 gidT 3R & R T
goTEl &1 8 J19d g

Q9. What is the SI unit of flow rate? / waTg & <l SI
FoRTS T 87

(a) Pascal [/ ur&Rel

(b) Liter per minute / @ftex ufa e

(c) Cubic meter per second / & Hiex ufd ¥ehs

(d) Newton per square meter / =g ufd aif #iex

Ans. c | Sol. : The ST unit for measuring flow rate is
cubic meter per second (m?/s), which represents the
volume of fluid flowing per second. / WaTg &2 AT &t
SI sopTs B9 Hier ufd 9hs (m3/s) 8, STt ufa Achs varfed ga
&Y AT T LA B

Q10. What is the working principle of a positive
displacement flow meter? / uifaifea fToctade vyag
Hiex &1 Frt fAgia = 82

(a) It measures flow using a rotating impeller / Ig Teh
guieiiet TR T SUANT Teeh TaTg AT9dT &

(b) It displaces a fixed volume of fluid per cycle / Tg
gfd ek U (AfAd A # et garef @l fownfid sear g

(c) It measures velocity using electromagnetic fields /
Ig fAglreaehia &isil e IUANT chieh a7 A1l 8

(d) It detects flow using sound waves / Ig €af= <l &1
SYANT hch UTg T UdT oiTTdl &

Ans. b | Sol. : Positive displacement meters work by
trapping a fixed amount of fluid and counting the
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number of cycles. / difvifea feeaare Hier vsp Ffaa
HTET H A ot ThdTehe 3R Tehi hl TAT IR A el
gl

Q11. What is the primary advantage of using an
ultrasonic flow meter? / 3reerfAe varg Hex &1
= AT T 82

(a) No moving parts / &I Te- aTel 9RT g1

(b) Works only with gases / et - & TTY HTH T &
(c) High pressure loss / 3= a9 g1

(d) Requires frequent calibration / ¥R-8R 3ieTich
SITHRdT BIct §

Ans. a | Sol. : Ultrasonic flow meters are
maintenance-free as they use sound waves instead of
moving parts. | 3icgrE-eh UaTg Hiex I@RE@G-od 8id &
ifch d TaTg ATgA & fAg eaf Gt o1 IuAhT hed Bl
Q12. Which flow meter is best suited for
measuring steam flow? / 99 & ¥a1g &t A9+ & fAw
I |1 vaTg Hiew 999 Iuga 8?2

(a) Orifice plate / 3iRftha wie

(b) Magnetic flow meter / gshiar UaTg Hiex

(c) Turbine flow meter / e3aTg UaTg Hex

(d) Coriolis flow meter / siRanfara varg ez

Ans. a | Sol. : Orifice plates are commonly used for
steam flow measurement due to their simplicity and
accuracy. / SHRIhT wcH Pt ITh! TeraT 37k Tthar &
SHRUT Y YATg AT o folg e &9 & IudhT foar Sran
gl

Q13. What type of flow meter is most commonly
used in wastewater treatment plants? / 3ufe s
IUER Il A G99 3ifder Iuaih fohar s= are varg
frr prr AT E?

(a) Magnetic flow meter / Garehtd UaTg Hiex

(b) Orifice plate / SiTRhT wie

(c) Turbine flow meter / e3aTg UaTg Hex

(d) Positive displacement meter / gffGifea feeaasic
Hex

Ans. a | Sol. : Magnetic flow meters are ideal for
wastewater treatment because they handle dirty or
sludge-filled fluids. / Gehiar yaTg Hiex afe ST SUAR
& {1 smaet gid ¢ ifch d 77 a1 hrag gord ad bl AT
ghd g

Q14. Which type of flow meter is best suited for
measuring gas flow? / 9 yaTg &l A9 & fag &=
1 varg Hiex 999 Iuge g?

(a) Magnetic flow meter / Garehtd UaTg Hiex

(b) Rotameter / JeTHiex

(c) Venturi meter / dgt Hiex

(d) Coriolis flow meter / siRanfaa varg ez

Ans. c | Sol. : Venturi meters are commonly used for
gas flow measurement due to their accuracy and
ability to handle different pressures. / dgt Hiex 3o+
Glahdr 3fR fafaa qaral ot G9rem Fi ermar & SRt i
UaTg AT & T e ®U & IuhT fahar Srdn 81
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Q15. What is the primary function of a flow control
valve? / varg fRd=or area &1 g&a &R T @2

(a) To increase pressure / a1 ¢ o fag

(b) To regulate the flow of fluid / aXel & UaTg & fA=IRAT
P & fag

(c) To measure temperature / AT9H &bl ATYA & felg
(d) To filter impurities / 3Gl &t B & forg

Ans. b | Sol. : Flow control valves adjust the flow rate
of a liquid or gas to maintain optimal system
operation. / YaTg AT aTed a=at a1 19 & U8 &R &l
FHTAISIA STl § dlfch HUTTel! bl SETH HdTel- I41g I&@T ST
el

Q16. What happens if an orifice plate is installed
incorrectly? / afe siiRftha wie &t Toa adid @ wnfaa
o sTa ot e gh?

(a) Flow rate will be inaccurate / 9aTg &% Taid gift

(b) Pressure will increase / gdTd 9@ ST

(c) Fluid will stop flowing / d%et &l YdTg &g gt ST

(d) No impact on flow / TaTg TR @hig UTd =g gaTm

Ans. a | Sol. : Incorrect installation of an orifice plate
leads to incorrect pressure readings and flow rate
errors. | TRhT wie i TeTd RITYAT & HIROT 7Teld gaTd
AfST iR varg &) & Ffeai g Gt 8|

Q17. Which flow meter works based on Bernoulli's
Principle? / @1 TT el HieR gHfell Rgia w® &t
AT 82

(a) Orifice plate flow meter / 3RthE wic welt Hiex

(b) Rotameter / Jeriex

(c) Magnetic flow meter / #fee Teft Hiex

(d) Turbine flow meter / e3aTS Tl Hiex

Ans. a | Sol. : The orifice plate flow meter uses
pressure drop and velocity changes based on
Bernoulli’s principle. / 3Rfthd wie et Hiex gama gia
3R AT uRRadT ahT ITANT a-Tet! fRAgid & SR TR &l gl
Q18. What is the function of a mass flow meter? /
a1 gt Her 1 & = @2

(a) Measures flow rate based on volume / YaTg & a!
I & YR TR HIYAT &

(b) Measures flow rate based on mass / JaTg & @t
A & YR TR HIUAT §

(c) Measures only liquid flow / 3ael d%ct UaTg hl ATYAT
g

(d) Measures fluid temperature / §a & aT9H I HTUAT
g

Ans. b | Sol. : Mass flow meters measure the actual
mass flow rather than volumetric flow. / AT Geft Hex
TR SHH UdTg i H19d 8, 7 foh ATTHS U418 &l |
Q19. Which component in the cylinder and piston
type meter converts flow pressure into motion for

measurement? / f@d=R R Aea ysR fir A w9
T "2k "9 & fAQ wang gara &t nfa & aRafda war
82
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CYLINDER AND PISTON TYPE METER

a) Armature / 3mH=ER

b) Reamal holes / $Ha &¢

c) Piston / foze=

(d) Double solenoid / 39 TieiIgs

Ans. ¢ | Sol. : The piston moves within the cylinder
due to flow pressure, displacing a known volume of
fluid for measurement. / foteT RAdex & fidr varg qag
& HRUT Tl &, 1Y o g g &l 371d A1 6 fawnfig
FRAT I

Q20. What is the purpose of an orifice plate in a
flow measurement system? / Gt HIG WOTTeA &
IRIRT wie 1 32T T 87

(a) To create a pressure difference / GaTd 3R 347

& & fag

(b) To regulate fluid temperature / g drq== &t AT
FeA & foig

(c) To reduce turbulence / 3i1ifd &t A e & fag

(d) To increase fluid velocity / ga 7ifd IgM & faw

Ans. a | Sol. : Orifice plates work by creating a
pressure drop, which is used to measure fluid flow. /
SR wie gaTa 3T I1e BRI Rl 8, ST S ga
TaTg &t {9 & felq fehar STrar 81

Q21. What is the working principle of an ultrasonic
flow meter? / SicgTEiA gt HieX @1 wrf RAgia =
82

(a) Uses electromagnetic fields / soiagiimfes & o
SUANT el

(b) Uses time-of-flight of sound waves / &af a3 &
T3 GHY T SYINT HdT

(c) Uses pressure difference / GaTa 3faR ol IUANT Sl
g

(d) Uses mechanical rotation / @if3es guf &1 STt
FRATE

Ans. b | Sol. : Ultrasonic flow meters measure the
time it takes for sound waves to travel through a fluid.

(
(
(
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| ST Tt Hiex e A= o ga o ATeAH 9 I heA
H o dTet G I ATYD B

Q22. Which flow meter is ideal for measuring flow
in sanitary applications? / @fRed srgu & verg
AT9= & fAT R &1 vt Hiew emgef &2

(a) Vortex flow meter / @lderg weft Hiex

(b) Coriolis flow meter / iRanfaT wat Hiez

(c) Orifice flow meter / 3nffthg et Hiex

(d) Differential pressure flow meter / eI DR
Tt Hiex

Ans. b | Sol. : Coriolis flow meters are highly accurate
and do not require contact with the fluid, making
them suitable for sanitary applications. / &IRaffa™
Tt Hiex ffdeh Tleh 8id g 3R §d & TUeh H -Igi 311,
forad & &fRed srguai & flv Iuge gid &l

Q23. What type of fluid cannot be measured using
a magnetic flow meter? / #fees gel ez a1 IuThT
e ueR & ga &) A1+ & fore T e s aeRar g2
(a) Water / grit

(b) Oil / @«

(c) Acidic solutions / 3m=fa Tt

(d) Conductive slurries | ITeleh Tt

Ans. b | Sol. : Magnetic flow meters only work with
conductive fluids, and oil is non-conductive. / &=fes
At HieX Shadl TTeich gdi o 1Y BRI e 8, 3R del TR-
TTeTeh gidT &l

Q24. In which application is a vortex flow meter
commonly used? / aidaT gt HieX &1 ITNT FTHAR
o= foha srgvraiT # fahan Srer g2

(a) Steam flow measurement / 9T Y18 A9

(b) Gasoline measurement / 9eiel ATIA

(c) Milk flow monitoring / g yarg ARt

(d) Open channel flow / Get IcT TaTg

Ans. a | Sol. : Vortex flow meters are widely used in
steam flow applications due to their accuracy and
durability. / a¢aRT uell Hiex Ich! GlahdT ik wnlia &
HRUT {TY YATE IR & ATYHh T & IuANT fohy I1d &
Q25. What is the primary purpose of an orifice
plate in flow measurement? / yaTg A9 & Rfhg
e o1 WTA ek 3299 T 87

(a) To increase fluid speed / a¥el ! 7Ifd dgM & fig
(b) To create a differential pressure for flow
calculation / 7aTg TTUHT & foiq SieR qaT@ 349 et & felg
(c) To separate impurities from the fluid / e &
St St 31T B & forg

(d) To measure temperature changes / amoHH giRad=
A7 & fag

Ans. b | Sol. : The orifice plate creates a pressure drop
proportional to the flow rate, enabling measurement
through Bernoulli's equation. / 3Rfthd wie Tag X &
STIUTA H GETd §9 37 Sl ©, ST S-jell THIHRUT & ATEH
77y Y ergafa it 2
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Q26. Which flow meter is ideal for measuring
slurry flow? / w13 vrarg A9+ & fAT &= 91 gt Hiew
amest 82

(a) Magnetic flow meter / & fee gt Hiex

(b) Orifice plate / 3RthT wie

(c) Venturimeter / dgd#tex

(d) Turbine flow meter / eafgd Tl Hie?

Ans. a | Sol. : Magnetic flow meters measure the flow
rate of conductive slurries by detecting voltage

induced in the fluid. / &fe® Tt Hier vaTg gz qra+ &
foIT gargdhia Wit & URka dieest ol Uar & Iid 81

Q27. How does a vortex flow meter detect flow
rate? [ 9 Tl Hiex HaTE SR T UdT FH T 8?2
(a) By measuring frequency of vortices shed / 3@=
gféq i smgfa ATa A

(b) By calculating pressure drop / G&Td $19 & TUHT
Fh

(c) By detecting fluid density / TR G- ShT UdT TTIchT
(d) By measuring temperature changes / a9
gRecd= AT &

Ans. a | Sol. : The flow rate is proportional to the
frequency of vortices generated behind the bluff body
in the fluid. / TaT8 & aRA § =A% dfst & Ui® 37 afeq
& g & AT il 81

Q28. What type of flow meter is ideal for high-
viscosity fluids? / 3= ITAAT Tt R & fag = &A1
Tt Hiew arrasf 82

(a) Positive displacement flow meter / gffaifea
feawiade gt Hiex

(b) Turbine flow meter / Zaig= Tell Hiex

(c) Electromagnetic flow meter / Setagiieed Uell Hiex
(d) Ultrasonic flow meter / 3feer@ifAes Tt Hiex

Ans. a | Sol. : Positive displacement flow meters
measure volume directly and work effectively with

viscous fluids. / gifSifed feawrade et Hiex @Y afeA
AU § SR T el Yardf o a1 UHTa &7 § IH hid 8l
Q29. Which parameter does a mass flow meter
primarily measure? / A9 Uil Hie? &g w4 & fha
GRrfieR ol ATYAr g2

(a) Volume flow rate / afegH Gell &%

(b) Fluid pressure [ @< gard

(c) Mass per unit time / Ufd SehTs 5T &1 AT

(d) Temperature [ dTqHE

Ans. c | Sol. : Mass flow meters calculate the mass of
fluid passing through a section per unit time. / ATH
Tl Hiex Ufd Serts 99T | Goh GaRM o ATEH & Yated
AR & AT T TTUHT hed 81

Q30. What is the main function of the throat
section in a venturimeter? / dg8fier d gie dae=
1 J&I hFl T 82

(a) To increase fluid velocity / @l &Y AT ggM & falg
(b) To decrease fluid pressure / a¥e 19 €M & fag
(c) To regulate flow rate / UaTg & &l MARd & & faig
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(d) To separate impurities / 3R]fGaT &t TR B & feig
Ans. a | Sol. : The throat section constricts the flow,
increasing velocity and reducing pressure according

to Bernoulli’s principle. / ¢ e UdTg ! Hpfad
G919 H B SIdT g

Q31. Why is a vortex flow meter preferred in
steam flow measurement? / &\ warg #1994 A adeq
et Hiex it g foar st g2

(a) High temperature tolerance / 3= A9\ TgAferar
(b) Direct mass flow measurement / € A1 At HTOH
(c) Cost-effectiveness | aRTd UsT@efterdr

(d) Non-contact measurement / fR-duch ATI=

Ans. a | Sol. : Vortex flow meters can withstand high
temperatures and measure the flow by detecting
vortex shedding frequency. / a¢a elt Hiex 3= aTqdT=
T FTHAT TR Tohdl g SR gea AT Therd<dt 1 gdT e
UaTg &t AT &

Q32. What is the primary function of the swirl
guide vanes in a vortex precession (swirl) meter? /
T aéead WA (aet) Hier A w@et mrsE 39 w1 =
& T 82
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DETECTOR
AMPLIFIER

VANES

—
DIRECTION
OF CON
VENT
TIONAL
CURRENT

TAP DIAPHRAGM
[ 0.3V FOR GERMANIUM, 0.7V FOR SILICON ]

(a) To measure the flow velocity directly / J@Tg T oht
e 719+ & feig

(b) To create and control the swirl motion in the fluid
| TR B Tet i 3= ok FRifd o= & fag

(c) To amplify the pressure signals / GaTa Tdhdl ol TG
& fog

(d) To filter impurities from the fluid / a1 & igIfgat
D B & fag

Ans. b | Sol. : The swirl guide vanes in a vortex
precession meter create a swirling motion in the fluid,
which is essential for generating the precession effect
needed to measure the flow rate. / adeg di@eM Hrex &
el TMSE a9 ovel H et 71id 3d Shed 8, STt JaTg & AT
& fT smasges A YT 3= et & Y 3maeads
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