Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- IV EXAMINATION —Summer- 2019

Subject Code: 3340501 Date: 14-05-2019
Subject Name: Process Heat Transfer
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. e2HiZl SISURL Uld-l syalsd iUl
Define Capacity and Economy of an Evaporator.
D2z il sUlZ] vid HsidiHl 4 carvaifcad 520,

Write Fourier’s Law and explain all the terms.
531420 (A4 AVl i dell £25 UEL AHMAL

Define Pitch and Clearance in shell and tube heat exchanger.
94, ot 2401 (32 2igAorz ALl e seflizeuq vaifead s2l.
Define absorptivity and emissivity.

WMo LZ[AlZ] w1 wia{lAld]2] 4 carvaifcaq 530,

State Duhring’s rule.
4oL AL [ gl
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Define Natural and Forced Convection.
Natural 4sl Forced Convection & c41vif<aqd 53l

Define Heat Transfer Coefficient with its unit.
(32 2142 siSgl2dlAez <l cArvaL del 2i54 12 Quil.
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Give the function of baffles in shell and tube heat exchanger
9d 2 2401 (62 ABAHHL 0l5E < 51 YHMAL
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Define Sensible and Latent Heat.
Adlond 2 dzez (€2 Al vl auil,
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Define Condensation.
SedelAf A <l ALvAL Uil
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Differentiate between Steady State and Unsteady State Heat Transfer.
Steady State 2{el Unsteady State (G2 2l-453 <l dglad &vil.

OR
(@) Derive the steady state heat transfer equation for solid wall of one Layer.

(1) 2ts U0l [2a1a wisdl 4l state heat transfer < %5t dizdl.

(b)  Explain the Modes of Heat Transfer.
(1) (62 21252 AL 018 AHMAL.
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Define: Rate of Heat Transfer, Heat Flux and Temperature Gradient.
22 vllg (g2 212, (62 a8 2id 23Uz AlAez <l arva) g,

Derive the equation of critical radius of insulation.
s2152] Sl 4 YA dirdl.,

OR
Explain the optimum thickness of insulation.

e @il 2UZIHH 2lsAn uHmAl,

A steel pipe (k=43.03 W/m.K) with 115 mm outer diameter and a wall
thickness of 5 mm is covered with 50 mm thick 85% magnesia (k=0.7
W/m.K). The inside temperature of pipe is 150°C and outside temperature of
insulation is 32°C. Calculate heat flow per meter length of pipe.

a9 HLHL ollal @1 al 22ld Wby (k=43.03 W/m.K) sy<il aaous u |l
Asil Guz uo HLHl Moy cu% Hadz{la (k=0.7 W/m.K) < un 2oudd 9. -l
(£ dlUHLd 1U0°C e G4l sl dluHld 32°C 69, Udl #Hl2z widy
Aol Higl 2dl GeHLAlL nals LAl

OR

A furnace wall made up of Sil-O-Cel brick 114 mm thick and common brick
229 mm thick. The inner temperature is 760°C and outer temperature is 80°C.
Find the heat loss per unit area of wall. (K for Sil-O-Cel brick = 0.138 & K
for common brick = 1.38 W/m.°C)

Mgsl 1y HLHL o Hla-vii-dla 92 vid 226 HLHL Mol a4 92 Lo €l
oledl £9. iEae AlUHA 920°C vt 6@l dlUHld £0°C &9, il Mgéldl [2ial
254, @250 Higl 2dl Gl Wiz alMl. (K for Sil-O-Cel brick = 0.138 & K for
common brick = 1.38 W/m.°C)

Classify heat exchangers.
(32 via2lonz < qd(l5201 52
OR
Explain the Newton’s Law of convective heat transfer.
595219 (62 21e25 HIzel 42 <Al [42H AxMAl.

Write a short note on Double Pipe Heat Exchanger.
$oQ UISY, (32 216y BUR Z5<18, vl

OR
Write a short note on Plate Type Heat Exchanger.

@2 215U (g2 iaAorR GU Z5is quil.

Draw only the neat and labeled diagram of 1-1 Shell and Tube Heat
Exchanger.
1-1 94 vt 2404 (82 g onz 554 AHIl5d 25 IR,

OR
Draw only the neat and labeled diagram of 1-2 Shell and Tube Heat
Exchanger.
1-2 94 vt 240 (82 g onz] 554 AHIl5d 25l IR,

A crude oil flowing at 1000 kg/h through inside pipe of double pipe heat
exchanger is heated from 30°C to 90°C. Kerosene at 200°C is used for
supplying heat and it leaves at 100°C. If specific heats of crude oil and
kerosene are 2.1 and 2.51 KJ/Kg.°C. Calculate the flow rate of kerosene
assuming co-current flow.
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o1 WU (62 viaeonz <l vicrdl udu Hidl 1000 Slalum/sals AL el 58
294 4G 69 oyl dlUHLA 30°C @l 98Izl ©0°C 5341 HI2 521l 200°C vi i@l
YIHY HL EIUE 24 89 Bt 100°C 2 0lgIR (500 9. o7l 58 2UHA 2Aed 51l
2UAlEls (82 2.9 24 2.u1 KI/KQ. °C GiA dl 521l 51827 532 Udls Hizdl 22
ICTE

OR
In a double pipe heat exchanger hot fluid enters at 145°C and leaves at 90°C.

The cold fluid enters at 35°C and leaves at 65°C. Which flow arrangement is
most desired for heat transfer?

01 YIS, (2 282602 HL 2A3H, UALE] 19U O°C 24 2lwd 4% <0 °C i <ilsol 9.
§5 NSl 3U°C 2 elvd 49 <uC Al <lsal 9. 5O udlsHllEaml i oled
UALSl2AA £l 5341 [Sdlas 9.

Discuss the liquid characteristics affecting evaporation.
oA A 2043 524l wadl-l arlapilsdl dumal.

OR
Give classification of evaporators.

DALz q0(l5201 53,

List the laws of radiation and explain any one.
22 AL [Pl gl 2and 515w s (a8 dHmal.

OR
Explain Kirchhoff’s Law.

(5215 Al [QH AHmmal.

Derive the equation of overall heat transfer coefficient from individual heat
transfer coefficient.

292204 (62 21eu52 510812 Yot Ddldlera (62 2ieusr sioglulaedl Y
Buzl Aledl,

Derive the LMTD equation of Countercurrent flow.
51G-2252-2 561 HIZ LMTD o {7 dRdll,

Explain the construction and working of Long Tube Vertical Evaporator with
neat and labeled diagram.

i3l 2401 42058 HAUIR2R Al oleld2 24 de 510 25l U2 AHMAl.

Explain: Regimes of Pool Boiling.
Y4, 6lHELL Al 22+ AHMAL

Differentiate single and Multiple Effect Evaporator.
leod 214 Hedlud 952 HAUR2 <l dsldd quil.
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