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90 minutes.

3. 9N faweul Afed FEfAse THFR & o gt et & b v 3wfesw w7 & w3 @l
The questions will be objective type with four options out of which only one will be unambiguously correct.

4. 9AF T HAT 01 3iF g 3R gds 1e9d 3eak FfAw 0,33 37 Frer e
Each question carries 01 mark and 0.33 marks will be deducted for each wrong answer.

HIYT g 55 SW/P.T.0.



5. WeAl & 3o/ A & AT FEa [ gfey wfed reer MTAIR Iear-qieas & Sl
A separate OMR answer sheet with carbon coated copy will be provided to mark the answer options.
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Computers, calculators, mobile phones and other electronic gadgets, text books, notes etc., will not
be allowed inside the written test hall.

On completion of the test, tear the OMR answer sheet along the perforation mark at the top and hand over
the original OMR answer sheet to the invigilator and retain the duplicate copy with you.
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The question booklet can be retained by the candidates.
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daeilh! HEs (TRAA®) / TECHNICAL ASSISTANT (CHEMICAL)

3RfEE Mex A, garg 39 F1 F2gF AANART @R AW T g1 ANARF g7 9w (Rl
TH = 13.6) § 3N WA T ST AA F AAA ¥ TgA § W AR Iz (Rl
T/ = 3.6) T B

FE ool 9 &I &K gldm &, o JAAeel & 9 7 TR A9 {1 #He A gar g

uREreer feufagt & raeder o gar 236 kN/m? § 3R SEA Ad T FigASAd gog ¥
61.3 kN/m? F ¥ #Nefey fir HfFr F&eder & fraet g 2 (atm 9@ = 101.3 kN/m?)

In orifice meter, pressure drop is measured by a U-tube manometer. The manometric fluid is
Mercury (specific gravity = 13.6) and fluid flowing through the pipe line and fills manometric
leads (specific gravity = 3.6).

When the pressures at taps are equal, the level of mercury in the manometer is 1 m below the
tap. In operating conditions the pressure at upstream is 236 kN/m? absolute and that at the
downstream tap is 61.3 kN/m? below the atmospheric pressure. What is the reading of
manometer in centimetres? (atm. Pressure = 101.3 kN/m?)

(a) 100 |/ 100 cm () 200 T[T /200 cm
(¢ 300 AT /300 cm (d 400 AT /400 em

100 pm T% F §Ed T HBX & PO G F Foll A o F WO ufy 5618 gt f
IALTF FA 20 kWh/E §) 95 99 HFR § 25 pm dF & FOIl B e § AT ST F wh
A (o3 & IR T 3T ) kWh/ee &

The energy required per unit mass to grind imestone particles of very large size to 100 g m is

20 kWh/ton. An estimate (using Bond's law) of the energy to grind the particles from a very
large size to 25 um is kWh/ton.

(a) 160 ) 80
(c) 40 ' @ 10

QAT 3 Cp F Th AW O IR = & T TF gk Od $F 39 fBar snar §, s
60 rpm W TASF F Taar &, afe 20,000 H Fiesw HE&AT Ued & TF| I a5 F O
N WFAT 6 Cp § g g Jnar & 3R feiEw 3R # 120 rpm dF SR=T AT §
fopdey WeFe @ ToSTelr Y HGISAT e Smeeir?

A baffled vessel is used to prepare a uniform solution of viscosity 3 Cp running the agitator at
60 rpm, so as to obtain a Reynolds number of 20,000. If the vessel content is replaced by a
solution of viscosity 6 Cp and agitator rpm are increased to 120 rpm, by what factor, the power
requirement will change?

(@ 2 () 4

) 6 d 8
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HaR® O 2m F TF BT A YA 1 m NaRke <a@ & g wgal # {eafoa fear m=r
& T & TFT F TEe AT TN 1 AT AT 5 m/s B, AN GG WS F ATH F Tod
g AFT q §

A pipe of Inner diameter 2 m is bifurcated into two pipes of inner diameter 1 m each. If the
average velocity of water flowing through the main pipe is 5 m/s, the average velocity through
the bifurcated pipe is

(@) 20 ® 10
© 7 @ 5

L oas & aieT F AR fEufaat & aga el @8 e ¥ I umy w1 S QN 8 e g,
ar e afeqafRt® wae X ¥ v, BT F gaa &H @ S g

Water is flowing under laminar conditions in a pipe of length L. If the diameter of the pipe is
doubled, for a constant volumetric flow rate, the pressure drop across the pipe

(a) 2 =T " % /Decreases 2 times
(b) 4 T[T FA g S & / Decreases 4 times
{c) 8 e °HT AT &/ Decreases 8 times

(d) 16 AT ¥ ST # / Decreases 16 times

TS WATAT T SHE 1 m2/s & aIER gl ¢

The unit of kinematic viscosity, 1 m2/s is equal to

(a) 10% T&F / Stoke (b) 102 TI& / Stoke
(©) 10 & /Stoke (d) 102 & / Stoke

frafaf@a & § #l9 @ /A 9T g7 W AR 87
Which of the following fluids are time dependent?
(a) G3T TeNiEee / Pseudo plastic ®) RFERRF / Thixotropic

(c) TIEIT / Newtonian (d) feemée/Dilatant

AT R JUFROT B FA AT I wEFw B
Boundary layer separation can be minimized by

(a) Wdlg ¥4a F Hig TFETe a7 F fIF A\ § 999 W/ Avoiding sharp changes in the

cross sectional area of the flow channel

(b) TFar & Tg Fr galaﬁar-r FET O W g9 Yaiied @il &/ Streamlining any objects

over which the fluid must flow

(© vaE Ioa A A= IRadd # A &&T / Allowing abrupt change in the flow

channel

(d) (a) 3R (b) =/ Both (a) and (b)
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10.

11.

faf@a & ¥ 59 998 71T 30T T ITAT TEHAST & G TAET 397 & AT &
fore frar strar g

Which of the following flow measurement devices are used to measure local velocity along a
streamline?

(@) &= H1eX/ Venturi meter (b) AR AeT/ Orifice meter
(c) T2 T4/ Pitot tube (d  QeTHET / Rotameter

AR & HTET 3T HW AFUT & AU Fhec TEAT & IOET A, Iod AW F TH W
FAJeD AW &1 39A0T fhar sar §1 FAGed =g, De 3R gggifow B, rm & o @
In calculafion of Nusselt number for a cross section other than circular, the equivalent

diameter is used in place of circle diameter. What is the relation between equivalent diameter,
De and hydraulic radius, ra

(a) De 4?FTm%/Deis4timeer () De, rg &l 2 B:DI‘FIT%lDeisi’.timeer
(¢ De 6 T ru 2 /De is 6 times ry (d De 8 9l rn &/ Deis 8 times ru
iﬁl
i
b e i
AR

% gRgfas fave 7 2 fes A 3R B 8, 3e[uey T &1 &§9%d A = 1m? AR 3T F
F A6 B = 0.25 m? §| 99 a3 e B W 40N @M S1er § & o Rees garm qaman
IAT S FAT 87

A Hydraulic lift has 2 pistons A and B, cross sectional area of A = 1lm2and cross sectional area

of B = 0.25 m2. What is the force exerted by the smaller piston when 40N is placed on the
larger piston B.

(a) 160N
() 10N
(¢ 40N

(@ =uiRa 7€ fFar ST F@Far/ Can not be determined
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12.

13.

14.

15.

"aga arg 3ierer yonfeat & Baga & siee wEar 4 sfAwr [ 2
What role does the Nusselt number play in the design of convective heat transfer systems?

(a) TE Tafgor fr e &1 9T FIA & / It quantifies the rate of radiation
(b) g warE FAvant F vel F IS AR 3T W dgHeiad S ¢ / It correlates

heat transfer data in terms of flow characteristics

(c) I FHIT TTerhdl AT AYAT § / It measures thermal conductivity
(d) I& gAY W geIERfear ARG A & / It determines the effectiveness of

insulation

it qaEes &, ol ¥ B et a1 Jaiuer # 30FIH $ H e WS 87

In a solar collector, what design parameters contribute to maximizing energy absorption?

(2) FA FAorRiaar 3T 3= EdTNddr / Low absorptivity and high reflectivity

(b) 3= FFvreiear AT FA guadaierdr / High absorptivity and low reflectivity
(¢) 3T 3IWo 3R FH AHITAAT/ High emissivity and low transitivity
(d) FH 3c¥aA 3R 3T F@HITAGT / Low emissivity and high transitivity

TE FEATY TgF W fhed YR & oo # 3 SSA1 TAEIRCT o6 giar g2

In film type condensation on a vertical tube, the average heat transfer coefficient?

() AT <gd & ?ﬁﬂé’ uear &, 98dr AT &/ Increases as the length of tube decreases

(b) S-S g A Far$ wedr §, gedr S ¥/ Decreases as the length of tube decreases
(0 g $r wa 9 AR A8 Far/ Does not depend on length of tube
(@ N3N wufag EET $I IAdT FF AT A § / Decreases as viscosity of the condensing

fluid decreases

AT AT TEder F, W @i e (W) 100°C W WAy war § 3R 60°C W A Sar
£, Safe 33T O (A 20°C W W& dRal § AR 40°C W Aea Jar gl g a#77 FAr
THIAROT A% U 500 W/m? K § 3R §dg &7 A 10 m? §, I TR & Q F4T 87

In a concurrent heat exchanger, the hot fluid (water) enters at 100°C and leaves at 60°C, while
the cold fluid (oil) enters at 20°C and leaves at 40°C. If the overall heat transfer coefficient
U is 500 W/m?- K and the surface area A is 10 m?, what is the heat transfer rate Q?

(a) 20000 W (b) 30000 W
{c) 15000 W (d 10000 W
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16.

17.

18.

19.

WER et & 3MFK i 8T 67 & fav &1 39U AT I [T Bl

For size reduction of fibrous materials can be used.

(a) R VA / Crushing rolls

(b) TFATEA HT BH-FERET / Squirrel cage dis-integrator
(©) TS A/ Tube mill
(d) dfa T /Ball mill

v TN ¥ & giuar gar gl

The porosity of a compressible cake is

(a) ﬁb\ﬁT HATEYH 9T HOSHAH / Maximum at the filter medium

®b) IEH By W eIciH / Minimum at the upstream face
(¢) IYEDH $F 9¥ AT8HdH / Maximum at the upstream face

d) IIENH B A ey AAH dF TH A / Uniform from upstream face to the filter

medium

HaRE =T H 08 m I TN =W 1 m F T9T & 3T vEIfRd glar &1 F5A1 A vaad
Ml Tg@ W ¥ 99 A THIaRd &7 SIar 81 59 RN F QU §AqeT er8 a8

"

Fluid flows in an annulus of inner diamater 0.8 m and outer diameter 1 m. Heat is transferred
to the fluid from inner tube surface of the annulus. What is the equivalent diameter for heat

transfer in cm?

(a) 45 ' by 20
{(c) 164 (d) 90

UF HEY FeaaanE 99 &, 97 ganr R 85 ear §
In an ideal centrifugal pump, Head developed by the pump increases with

(a) 9T &r ELUﬁ' 1fa FT 997/ Square of rotational speed of the pump

(b) 99 % guif aIfy 7 FT/ Decrease in rotational speed of the pump
() 9T & E{\Uﬁ i &7 g / Cube of rotational speed of the pump

(d) U9 @ goif 71fq 7 I@F 9 / Linear increase in rotational speed of the pump
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20,

21.

22,

23.

24.

wﬁgﬁ?ﬁﬁm:wﬁMKsWéﬁqﬁaﬁama?ﬁmﬁmw%
i

The dividing factor for converting one point into MKS unit of dynamic viscosity is

(a) 0.981 (by 9.81
© 981 @ 981
e & v Feor gaes AW R g

Mixing index for pastes depends on

(a) AT H T FT Gl 3T 3791/ Overall average fraction of tracer in the mix

(b) ‘FTTE Hﬂﬁ #r &A1/ Number of spot samples
(©) (a) 3R () =T/ Both (a) and (b)
() AR ¥ FF &Y 767/ None of the above

sy Y &7 pH A 5.0 &, T SR FRESE WS Wigdr 100 IFT FA W & A, o G
gl

The pH of a solution is 5.0, If its hydrogen ion concentration is decreased by 100 times, the
solution then will be

(a) 3FeNA/ acidic (b) dATFY/ neutral

(¢) FEAAET/ basic (@  39fafeda / unchanged

TR T I Ui ol & $r withar garr fRar Sirar gl

Styrene is produced from ethyl benzene by the process of

(a) THG / Reduction (b)  HTFEEROT/ Oxidation

(¢) vufeswerer / Alkylation (d fASieleRoT / Dehydrogenation

faer werd & weERer AW AR T AW & A & S A SAe FET
T

The difference between the saponification value and the acid value for a material is called its
(a) 33T A/ Eigen value (b) T AT/ Ester value

(¢) KOH #A/ KOH value (d) aTTUAr/ Neutrality
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25.

26.

27.

28.

FIS T AT AR & FAET 3T TR & Ja§ I & TFHIoR &, FRP 17, SfedT
THITAIIAT I HeTaIa F ®9 F aRefda fomar o §

In a heat exchanger with flow types other than counter current or parallel, the factor 7,
heating effectiveness is defined as the ratio of

(a) I H5T HE FaIE F U W I 3T TREHIT L AT A 33 A Wy T adfas

AAE HOFAH HHE aA g T qg?r TEHAT & / Actual temperature rise of cold
fluid to maximum possible temperature rise obtainable if warm end approach were zero

based on counter current flow
b) IR FER e WEE F WMEUR W 3 T e 5w @, A W RA g #
TEafas dAE g @ 3i0Fan §Wa A g Weg @1 ST d@odr ¥/ Actual

temperature loss in hot fluid to maximum possible temperature loss obtainable if cold
end approach were zero based on counter current flow

© T WA T F auAs F NEe @ 3 @ e F ameer F gy / Fall in

temperature of hot fluid to rise in temperature of cold fluid

@ & A T F auA A e ¥ W Ra e F awAs # REe / Rise in
temperature of cold fluid to fall in temperature of hot fluid

CHs; CH=CH: & g

CHs CH=CHzis a

(a) GTeN&T / polymer (b)  HASHAT/ monomer
(c) 3113@?41' / isomer (@ AT/ oligomer

H:S04 & R & AW & 14.7% Sellg 6l T fARST T¥ca 1.100 81T B1 WAl & g
T §

An aques solution of 14.7% by weight of H2504 has a specific gravity of 1.100. The composition
expressed in normality is

(a) 0.55 by 1.1
() 2.2 d 33

Fiesw @AY ¥ AR wFw IHET Tt 7 & O 5T g9 a9 W R a8 e
ST 87

Which of the fluid force is not considered in order to obtain Navier Stokes equation from
Reynolds equation?

(a) &&a1d ol / Pressure force (b) [ ol / Viscous force
(¢) ST Tof / Compressive force (d) zaga:m el / Turbulence force
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29.

30.

31.

32.

frfaf@a # @ #la a1 e ew el var # TR & F A sudE 87

Which turbine impeller among the following is suitable for effecting axial flow?

(a) oEad HATIER sol8 @B+ / Vertical curved blade turbine

(b) WelT sas @B / Flat blade turbine
(¢) Tads &3 ex@1E / Pitched blade turbine
(d) AR ¥ F$ ot 7L / None of the above

FEIHATT TUAIROT & Heol F faoniiaer $r s&s = §

What is the unit of diffusivity in the context of mass transfer?

(a) [FAZAFT / cm?/sec ()  FNRAdes / kglsec
(¢) FoM/HAIRT kg/m? (d) AFAE / cm®mol

Fefefaa # @ 1 & Fagey fawmer § v Fi9 a1 77 2

For equimolal diffusion of gases, which of the following is true?

(a) A& AT qalg Y ¥ / Net volumetric flow is zero

(b) qa Ao} YdE LTI %/ Net molar flow is zero
(© A AR WaTg THaT & / Net molar flow is unity
(d) (a) 31T (b) ST / Both (a) and (b)

AP & A & He[urd & w9 & e A I §
Mach number is deﬁne‘d as the ratio of

(@) waE #r A= SRyt & ga § @™ i ofqd @ ga & 7 / Speed of fluid to the

speed of sound in the fluid under similar conditions of flow

) waE fr gAE aRfEfaal 7 gg & «afs & afd § ga & 7fT 7/ Speed of sound in the

fluid to the speed of fluid under similar conditions of flow

(© &R quaR 3R 29T & 59 F e oo o 7 ava fr afa = el fir afa a/

Speed of fluid to the speed of sound in a reference fluid under constant temperature and
pressure

(d) BTH A FS A AT / None of the above
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33.

34.

35.

36.

e w5 Wz 39« aREy & W aOUAR Ggad W P, 3HE
If a body is at temperature equilibrium with its surroundings, its

(a) IcHowETAdT, JFMIRNAST T FF A § / Emissivity is less than absorptivity

(b) IcHolAAEdr, 3TN ¥ HEF &/ Emissivity is greater than absorptivity
(¢) 3cuolel AR HIAWOT ey &/ Emissivity and absorptivity are equal

(d) Fcwo R 3FAWOT & g P GEU 74T & / No relation exists between emissivity and
absorptivity

o ey & i =7 32
What is the condition for a gray body?
(a) WR A ARHARE ool T JT 3 & ¢ ¥4 & / Monochromatic emissivity

of the body is same for all wavelengths

b) AP oo &Af & A WM f APHfes IcHoedr He-3@T gy ¥/

Monochromatic emissivity of the body is different for different wavelengths

(© WR $r AGFRARTS 3cHar T BUX AT § / Monochromatic emissivity of the body is

a constant value

(@ A | F5 dr AT / None of the above

Twe-dlegaid T & 3eR, & FivEr BT & fav, ww $mm i1 F e
LIET & WAL gl B

According to Stefan- Boltzmann law, for a black body radiation, total emissive power of a
blackbody is proportional to

(a) TRUET OUATT T T9F / Square of absolute temperature

(b) e araAE #r Gt 9fdT / Fourth power of absolute temperature
(¢) A8 e &1 Eﬁ'ﬂ‘\ﬂ' / Square root of absolute temperature
(d) TORIeT A9HT & G / Cube of absolute temperature

ﬁﬁﬁﬁ@ﬁm%ﬁ%%@.mﬁg%mm
glar g

For heat transfer to boiling liquids, at Leidenfrost point, the heat flux is

(a) FAGH /Minimum () HAFTH / Maximum
(& X / Constant (d) SAF ¥ FF oY & / None of the above
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I TG F s A TorEear PFUiRa = & 1A SR, q T OITET R S §) e
T 7 30y g (Hqea arsa) W HE & AT, g WA g

The factor, q is used to determine the quality of feed to the distillation column. For feed at dew
point (saturated vapor) to the distillation column, the value of q is

(@ 1 by 0
© >1 {d) <0

T HHaA § IR # Pefaf@a & & sl @ a7 87
Which of the following is true about flash distillation?

(a) STFT 3TN HOFA FaUATP F SUUS W aTe OTH B AT el & [0 foHar Sar

%’ / It is mostly used for separating components with wide difference in boiling points

t
(b) FHHT 3T HOHR T HIEURAT aed TEohl Y 3T e & fow fopar smar § /It

is mostly used for separating components with comparable volatility

(© A WA & ve ARGT 3w 1 aedipa T WiAT & A1t Ref@a arsy 3Elee w|
¥ arr G@Fl?-l' #F & / It consists of vaporizing a definite fraction of liquid such that

evolved vapor is in equilibrium with the residual liquid

(d) (a) 3 (c) &1/ Both (a) and ()

FAT FAGOT T 5y B F fFdy arcasw $r smavasar A8 &idr g2

Which mode of heat transfer does not require any medium?
(a) &a=ereT / Convection () =res / Conduction
(¢ TafeTor / Radiation (d) 9ROT/Induction

s AR For Hr MEERar R A8 = §

The sphericity of a non-spherical particle depends on

(a) hUT &I AT <OF / Nominal diameter of particle

(b) TH FOT FT Tdg SFF / Surface area of one particle
(c) U WHIT AT 3T / Volume of one particle

(d) FUT & "/ All of the above
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41.

42.

43.

ek BT g9 & R gogAw &, gae @ar &

In a stationary mass of a single static fluid, pressure is

(1) AT T FAF & FAFIR FT A0T A O, T ST A S A B Qar ¥/
Constant in any cross section parallel to Earth’s surface but varies from height to height

b T TAE F FTARNR FE YR F Fear @ ¥ ofre I ¥ I g BRw

w®Ar & / Varies along the cross section parallel to Earth’s surface but constant from
height to height

(©) 9T i daF F FAWR HE dwe § W 3R FaE 5o g% ot B/ Constant

in any cross section parallel to Earth’s surface and also constant from height to height

d) 9z F FAg F FAAR FF GFNT H Bear @dr ¥ 3 T @S9 aw o B
& § / Varies along the cross section parallel to Earth’s surface and also varies from
height to height

uH e N F AT aAa ¥

For an ideal gas, density is

() &G & ey 3TI3_’|;CTI1?IEI-T / Directly proportional to pressure

() e & fAuda 311?|'_’CITf?IEI-T / Inversely proportional to pressure
(¢) & T R EF & / Does not depend on pressure

(d) aIHET F H@er 311?:;‘111’?@ / Directly proportional to temperature

1m x 1m 3R R 130 N a5 HT T GGR A 0.5 mis & THEAM T § 0 gF T
ad W Feuae &1 [ g3 o 5 FeaR § 13 AT A gaw W @ T §) T feew
#T Al = 1 mm RAY AT @HAT (poise) 3T FAT FRM?

A square plate of size Im x 1m and weighing 130 N slides down an inclined plane with a
uniform velocity of 0.5 m/s. The inclined plane is laid on a slope of 5 vertical to 13 horizontal.
Oil film thickness = 1 mm. What is the absolute viscosity in poise?

(a) 0.05 ® 0.10
(¢ 015 @ 0.30
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44,

45.

46.

47.

£ fRufy F, Mew W gaE P 8 W g

In the case of , pressure drop over the meter is constant
(a) &9% AR / Venturi meter ()  er AT / Rota meter
(c) 3NRReA AT / Orifice meter (@ warg Arerel / Flow nozzle

mﬁgﬁsmaﬁmmmﬁg%mﬁmm%sﬁtmm
T F w9 F FFT AT g

acts as a rigid body until certain force is applied and then it acts as a liquid.
(a) fu® cari¥cs / Bingham Plastic

() HI conf¥ed / Pseudo plastic
(© gAae cariied / Newtonian plastic
(d) erAfde / Thermoset

ﬂrqamﬁ‘mmmﬁtﬁ?ﬁéw#ﬁﬂm%ﬁma@ﬁﬁﬁwaﬂ
& w7 & gRenfa fear 7

For the estimation of Reynolds number in non circular cross section, Hydraulic radius is
defined as

(a) WA IR 34?[3311?11?[ gra/efrady aRT / Flow cross sectional area/wetted perimeter

(b) e aRfE/gEE IR Hﬂﬂﬁﬂﬂ &7 / Wetted perimeter/Flow cross sectional area
(© 4x{yaE IR AR e/afre aRfEN / 4 x {Flow cross sectional area/Wetted perimeter}
(d 4 x Fer aRfEsEr IR 3T§STI?T|'¢T &7} / 4 x {Wetted perimeter/Flow cross sectional area}

59 B Fg avel Tad # PR ot FE F e 99 g 8

When a ball falls through liquid, the forces acting are

(a) I I Fr R, dren 7 f AR, W #F fr AT / Buoyancy upwards,
Drag downwards, Gravity downwards

(b) FoTer 3R A AR, BaE IR #r 3R, W&W 7 fr 31X / Buoyancy upwards, Drag
upwards, Gravity downwards

(c) i i 3R I8, FN #r IR @=mE, S 1 AT WUT / Buoyancy downwards,
Drag upwards, Gravity downwards

(@) 3ore A # 3R, A & HR {ae, W A= #r 37T/ Buoyancy downwards,
Drag downwards, Gravity downwards
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48.

49.

50.

51.

foreh gl ogg % AeTw § g9 & AR F dew A, Gieuwe ey, k & I @ 87

With reference to the flow of fluid through a rough tube, what is the dimension of roughness
parameter, k?

(@ L b L
() L2 (d L2

fordlt 3radiey o & fheee 31 &1 0T Ui Traa S &7

Drag coefficient of a smooth solid in an incompressible fluid is a function of

(a) Q?ﬁﬁ{ﬂ' AT 3R HETE R H-E / Reynolds number and necessary shape factor

(b) «'_-I;\qﬂ' & 3R 3raeTs 3R HRE / Nusselt number and necessary shape factor
(© YR H&T 3R Ha¥S HFR FH / Prandt] number and necessary shape factor

(@) e FEwr 3R IaWF WFR FRE / Grashoff number and necessary shape factor

U BT & AAH O 3IEFET R & 798 & v, ooy R+ §

For flow of an incompressible fluid through a pipe, friction factor is

(@ Mg F NS a_l)ﬁ-ml?fl'l?fff Inversely proportional to square of average velocity

) 3NFa dr & o F O 3ﬂﬂ'¢fff3$ / Directly proportional to square of average velocity
(¢) 3thaa dr o gl Fdl/ Does not depend on average velocity

(d) 9I$T SR & YIFAGUI / Inversely proportional to pipe diameter

FIA-FHT THFOT & IHTER, I Gerdl & Welg W garg # Pae e &

As per Kozeny-Carman equation, pressure drop over the bed of solids is

(8) T AAE #Fr NgE F A Hﬁqlﬁa? {/ Directly proportional to total bed depth

(b) F ucE A TS F SHATIIIAT / Inversely proportional to total bed depth
(c) Hel g # TWE F T F A 311?_;‘!11?13-7 !/ Directly proportional to square of total bed

depth
d) P W H IS F aT F W giar § / Inversely proportional to square of
total bed depth
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52.

53.

54.

55.

b6.

waﬁmmﬁ,mmsﬁtma?waﬁamm*mmﬂ.ﬁimm

<f7 & FIT od & A ga A (p) W WAl @ §

In a laminar flow, through a horizontal circular pipe of known length and diameter, for a

constant pressure drop the velocity of fluid is related to fluid viscosity ( u) as

(a)
(©

H

-1

U

®)
(d)

”—1.5

#1.5

ferfafd # A Fi9 @ aea ¥aw @ e F vaw A R GO e
Which of the following valves permit flow in one direction only?

(a) 9T ared/ Gate valve
(c) velid area / Globe valve

UF TEE S G F 1000 AT ATOF T § FER = G

A lubricant that is 1000 times more viscous than water would have a viscosity of

(@)
(c)

ﬁmﬁaﬁ#m,mmﬂ#mﬂmqaﬁmmmﬁmﬁtmm
T arftas fdY w9 & 30w wwEr &

1
10

Pas

()
CY

(b)
@

A% dTed / Check valve
aier dred / Ball valve

0.1
0.01

Pa.s.

Which evaporator is particularly more effective with highly viscous and heat sensitive

products like gelatine, rubber latex?

(a) WEAT fFew YA/ Agitated film evaporators
(b)y <& g Feamr arf®uT / Long tube vertical evaporator

(0 Wi fhedt @if8 / Falling film evaporator

(d) aﬂq‘\éﬁ qfrgafia =T / Forced circulation evaporator

aﬁ‘dﬁmﬁaﬁmﬁa@mﬁ*m(mﬁ@wéWQ) QAT ‘u’ F A
m*m#mlﬁglmmaﬂ(uﬂ ‘dp’W‘p’*Wﬁmﬁm
sepfae

If a spherical ball of diameter ‘dp’ is falling through a fluid of viscosity ‘4’ in stokes law

regime (particle Reynolds number < 1). Terminal settling velocity (ut) is proportional to
correlated with ‘dp’ and ‘4’ as

(a)

(c)

dp
H
H

dp

)

(d
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57.

58.

59.

60.

qiee wEr AR AT HEAr i 39 &
The ratio of Nusselt number to Biot number is:

(a) & FT YagHT YRAVU/SH HT FaghT It / Conductive resistance of fluid/conductive

resistance of solid

(b) TT T YAEHT URIL/ET T Hdgsr Ao / Conductive resistance of fluid/convective

resistance of fluid

() B F YaEhT YAVU/ET HT FaBhg Waer / Conductive resistance of solid/conductive

resistance of fluid

(d) ZAF q Hg o 7A€/ None of the above

UFH Walg YOIl H af i afed &, Ycd® 200 IS O & sex 3R f6fésr 100 g aamw
& W@ T UPT GOl N Fel AT oGIg FAT N, ARG ABT W oA 40 AAT § AR
SIS 200 Hiel wer gl

In a flow system there are two globe valves, each equivalent to 200 pipe diameters and fittings
equivalent to 100 pipe diameters. What will be the total equivalent length of the piping
system, if the diameter of pipe is 40mm and pipeline is 200 meters long.

(a) 250 (b)) 180

(© 110 @ 220

B IR & MarpR 939 F Rer 9o & AR wa® F AU, 29 diggsar wAEor Wiswe
T & T aicgafes vae & nearias g

For a laminar flow of a fluid in a circular pipe of radius R, the Hagen Poiseuille equation
predicts that volumetric flow rate is proportional to

(@ R ® R2
(c) Rs (d) Ros
s e & Fifas afa ¥ FARAT B §

Critical speed in a ball mill is proportional to

() <erhy R & f Biar # FeR & A @ SghA / Inverse of square root of difference
in radii of the mill and the ball

(b) TFRr I T B B F AR & 3’&{6! Square root of difference in radii of the mill
and the ball

(¢) TFAY AR afe Fr =T 7 359 F1 T97/ Square of difference in radii of the mill and the
ball

(d) aFhr 3R afaq f Bor & 3R F v F eIshH / Inverse of square of difference in radii
of the mill and the ball
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61.

62.

63.

64.

de w wW gy oW W F e oo wEar g Mol dwe & oy & o@aa
gl

Grinding can be carried out whether wet or dry. Now, the power consumption in wet grinding
is

() 8% M ST YEr fer # 3R coic & &AAT 96 ST § / More than that in dry

grinding and the plant capacity is increased

(b) FE g & 35 3% awr g9 i &Har #7 g S § / More than that in dry
grinding and the plant capacity is reduced

© F& o F 35F WaT 3R G9F 1 aAar qeer 3aRafds g/ Equal to that in dry
grinding and the plant capacity is almost unaltered

@ 3Y A H FE N § 4T ¥ GAT 9 I ¢ / Less than that in dry grinding and

the plant capacity is increased

2 m3 T I 400 kPa FT Za1d oW 9T AT A 0.004 m® F aRadsT gar g1 MPa & A&
H® §

A pressure of 400 kPa is applied to 2 m3 of liquid results in a volume change of 0.004 m3. The
bulk modulus in MPa is

(a) 2 G 20
(c) 200 (d 2000

R werd % e & O 798 399w FAW § !

Most suitable conveyer for transportation of sticky materials is

(a) UYe YR/ Apron type (b) Se€ TSI/ Belt type
(c) TR ¥R/ Screw type (d) FgAfEF IR/ Pneumatic type
égﬂmaaaaama#m%ﬁwsﬁ & vufaa fFar ST e

For measuring flow of a liquid by a Venturimeter, it should be installed in

(a) FtaTeR I@T / Vertical line

(h) &ifasT @1/ Horizontal line
€ 'g";_-laﬁ' §§' ™ I 1 WX yaifga 8y & / Inclined line upward flow
(d) frdr ofr femm 3R el ot T R/ In any direction and any location
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65.

66.

67.

68.

AT F 8 S5 91 32T AR FITAT FEAE 47 § I 3Y-3c91E JAer 87

Which of the following is not a by-product produced in a high temperature Coal carbonisation
plant?

(a) TR/ Tar (b) FFAIR ¥ 3c9e UF el / Benzol

(¢) «FHYN/ Naphthalene (@ AN/ Ethylene

Afaf@a # ¥ I & Ay FEIAW AR IS WO ST GEEET & Agcaqet i
fovsmar 82

Which of the following play an important role in problems of simultaneous mass and heat
transfer?

(a) F-_!,é?l' TE&AT / Lewis Number (b) RAE F&AT/ Schmidt Number

(¢) Wsew aT/Prandtl Number (d) Q’R‘g’s’ 7Y / Sherwood Number

T IS T H T AW H $UF qUER AT Jar g

Cut diameter in an ideal screen is chosen to be equal to the

(a) T & A Yeloll / Mesh opening of the screen

(b) Hfawag H I BIE FOT HT IR / Diameter of the smallest particle in the overflow
(c) Iavdig # 990 §2 FOT FT AF / Diameter of the largest particle in the underflow

(@ 5T ¥ FS o AT/ None of the above

FONTEHEY & T FFAF quetor & A fFar snar §

Classifier is used for the separation of

(a) @al & ar = 7 diear / Liquids into two fractions

(b) B H ar AT 7 afear/ Solids into two fractions
(¢) T Fr &Y 3T F dleaT / Gases into two fractions

(d) Todr g@ & T FuT/ All the particles from a liquid
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69.

70.

71.

72.

FeAAT eROT # IS FEw F TR w1 & T A s¥ed AT S FHEA §7

In mass transfer, Sherwood number can be expressed as the function of

(a) iT-ﬁ'E}r Hear AR @A F&ar / Reynolds number and Schmidt number

(b) YATesH TEar AR Uied HEAT / Reynolds number and Prandtl number
(¢) ¥Aiesq & IR @F’C HE&AT / Reynolds number and Nusselt number
(d) c‘:ﬁ?{ TEAT 3X "icd §&A1 / Nusselt number and Prandtl number

TG T F e GHEIOT FF 39419 fFae AUReT F v fRar Siar &/ Fenske equation

in distillation calculation is used for determination of

(a) AT #r TYAGH FEAT / Minimum number of plates

(b) el Hr HiEHaH HEAT / Maximum number of plates
() TIAGH TRFEN 3HJ9d / Minimum reflux ratio
(d) T8 ¥ F$ 3T FET / None of the above

TF 93 WA A AqHM A F A 3R B & Ao F e S #, BhieT evasiiedr S e
& &g # ofeenfa frar s &

In separating an oversize material A from a mixture of A and B, the screen effectiveness is
defined as the ratio of

(a) 2 IHR H FFA A I aad F Fg F Y WY wE aetr A f A & wfaveg #
& / Oversize material A that is actually in the overflow to the amount of A entering with
the feed

(b) ¥ IHER H AT A I adT F sy § A fr 7w F v sfavae 7 §/ Oversize
material A that is actually in the overflow to the amount of A in the underflow

(© 3IoEsy A A B F @y awwer & avad F Al awEd § gaw wwe
Oversize material A entering with the feed to that of actually present in the overflow

d) a2 R T GEEN A I 5 B F A &9 FE aren A 1 AW § FH va@w 7§/
Oversize material A that is in the underflow to the amount of A entering with the feed

o T BAOT FF AeTE 10-AY & ATCAH § ey A Bg, sieEwrar 3 R # 98 3ER
& AN T gETA U FAW: 0.4, 0.8 3T 0.2 TAT IAT| FREBH & HUR I BT A
wsraeiean &

A sand mixture was screened through a standard 10-mesh. The mass fraction of the oversize
material in feed, overflow and underflow were found to be 0.4, 0.8 and 0.2 respectively. The
screen effectiveness based on the oversize is

(a) 0.11 (b) 033
(cy 0.66 (d 088
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73.

74.

75.

76.

Ifg Fqoa T Fr I9AET SRGT AT & w0 F fRar anar B, @ araae dlan & Jarren F
METF 1T qv T & B

If saturated steam is used as the heating medium, steam required at the reboiler of a
distillation column depends on

(1) A-SfgeR & ST Yaig &, HT Hr AT FOAT, TFHr H1 Aere oA FHT/ Vapor flow rate
from re-boiler, Latent heat of steam, Molal latent heat of mixture

(b) I™T F YGE Fad (SFAT & T & / Vapor flowrate from reboiler only
() %Fae HT HT AT FSAT / Latent heat of steam only
(@ T/ ¥ F$ Y A8 / None of the above

TR TN & 3 14/20 97 F41 379 g7

What does the notation 14/20 mean in a screen analysis?

(a) 143 W 3R 20 I & FETT ¥ / On 14 mesh and through 20 mesh

(b) 143 & FAIH F 3 20 JTFT 9T / Through 14 mesh and on 20 mesh
(©) 143 F AR ¥ 3R 209 & AEIA ¥ / Through 14 mesh and through 20 mesh

(d) 14 AT W 31T 20 AT W /On 14 mesh and on 20 mesh

daR F FRoT I gFAeRoT WX ZF TOT & AT FlEd AT F AR, e j HRE
¢

As per Colburn analogy between heat transfer and fluid friction due to wall, Colburn j factor
is

(&) 0.6 =T HYUT %R { 0.5 times friction factor

(b) 2 T GYOT FREF / 2 times friction factor
(© a¥0T HRE HT 311?1?4' / Square root of friction factc_)r

(@ ©YYT FRF & F37 / Square of friction factor

Afof@d & A fpa 3aes &, G F1 Faee atd ¥ 39 wor § wusaia T aar 82

In which operation, solute is transferred from the solvent liquid to the gas phase?
(a) FAMWOT / Desorption (b)  HGAMWOT / Absorption
() TEAT/ Adsorption (d) 1™ / Distillation
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77.

78.

79.

80.

% HeAaw 7 o R wufaa vt Algg @3 € o FEadc Y dde W dEEE aTST HOARAS
ga1q gt Aifgw

In a condenser when non condensables are present, partial pressure of the condensing vapor
at the surface of the condensate must be

(a) g AT 3 <oT & FF & / Less than it is in the bulk gas phase

(b) I§ AT g =T ¥ GECI # 3f0% & / Greater than it is in the bulk gas phase
(¢) AT A WUT & SR / Equal to that in bulk gas phase

(d) 7 ¥ HE i FE / None of the above

A, FETAT TARROT 0T F 50 TER GRen¥a B e §

In general, mass transfer coefficient is defined as the

(a) CTIATH EAHIGROT Fr X / Rate of mass transfer

(b) 9 sHE 8T F FeAA TAHIGROT T 2T / Rate of mass transfer per unit area

(© Y =HE Higar Hax § geaA TUHAERUT #T T / Rate of mass transfer per unit
concentration difference

(d) v s &7 wid sFe Hiegdr 3ia & SSHAE TUEERT fF 2T / Rate of mass transfer
per unit area per unit concentration difference
AT I SgEe aftys & T, 3E9aRT & 5§ YR aRenNa fhar @ @

For a steam heated tubular evaporator, economy is defines as

(@ 3oe # 9 Freams & Bz 9fa fFan. ardfiga R % / Kg vaporized per kg steam
fed to the unit

(b) wia freame ardipd ghrs # faHaamA T & 78 / Kg steam fed to the unit per kg

vaporized

(¢) 9fa e fratamy gy arefigFd &1ar &/ Kg of water vaporized per hour
(d) AT ¥ FE &t A8/ None of the above

AT §F § 339 3R 9T F RAOT B I WA & fAU R yER T JHad d@Eis 0
&1 39T frar Jar 82

For separating a mixture of ethanol and water, which type of distillation technique is used

(a) Y TTF F T A dolld H 39N FF TS HHTA / Azeotropic distillation by

using benzene as the third component
(b) €Il 3THT / Simple distillation
() oY WEF & T A AYAW F ITGNT & AT HHGA / Extractive distillation

using methanol as the third component

(@ X ued F wT A 5213.?’ FT IUGNRT FF UARIAF HEasT / Azeotropic distillation

using butane as third component

22 1482



