Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4340501 Date: 06-12-2025
Subject Name: Process Heat Transfer
Time: 02:30 PM TO 05:00 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 simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks

Q.1 (a) Define heat transfer and explain importance of heat transfer in process 03

industries.

Usll () €l 2l AALRIA 50 M GUPNHL €le 2lsdsRe] Hecd 03
yH1dl.

(b) Differentiate between types of convection. 04

(6)  Fedslelall UsIR] A dslad 5. 0¥

(c) Describe significant of dimensionless group. 07

(5)  SIAAAUAAY oelo] oiltiulA dilel 530, 09

OR
(c) Derive the equation of overall heat transfer coefficient from individual 07
heat transfer coefficient.
(5) oeslldsyd €le 2leus JlisHial wlaauld €le 2leus JRlissy o9
s A4,

Q.2 (a) Define (1) Steady state (2) thermal conductivity (3) thermal storage 03

capacity.
Usl2 (1) AALIRIA S (1) ReR Reld (2) 4Hd dlesdl (3) UHd A dHdl o3
(b) Explain Fourier’s law of heat conduction. 04
(W) SYRUe G d&sist] [y AHd). oY
(c) Explain thermal insulation and Derive equation for critical radius of 07
insulation.
(5) 9dd 9yagel YAl WA 9YAUelsfl (5256 (FAoRIl HI2 of 09
U151 Aad).,
OR
Q.2 (a) Explain Extended surface - fins 03
ustz (M) [dagd AuLdl - [se1 duomdl 03
(b) Derive equation of heat flow for two layers of sphere. 04
(W) ANl A ) UL Aot Udlse] HHls L HAd). oY
(c) Derive equation of steady state Heat conduction through composite wall. 07
(5) AUYSd (edld g1 ReR Retld G d&stsf uHls@ Aagl. 09
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Define (1) Emissivity (2) Black body (3) Opaque body.
< uAlRld 52 (1) oHldlE2] (2) vas wls). (3) HURELS 6ilS]
List the laws of radiation and explain any one.

RASALeetL (Aol ALEL coticl) A S1ESURL W 50l HH1C.

A 60 mm i.d. iron pipe at 450 K passes through a room in which the
surroundings are at temperature of 330 K. if e = 0.9, what is the net
interchange of radiation energy per meter length of pipe? The o.d. of
pipe is 70 mm.

60 mm i.d. 450 K Ueil eluiseil ulehy ) e1mief] udR 2y & Bui
WIAUI™As] cdlUHlst 330 K 8. %l e = 0.9 €Y, dl Ulueil du1e €ls
(520012l Glosted] Alvud] [a sty el 87 uloy .51, 70 HH] 8.

OR

Explain radiation.

RSAQLet Yuexdl.,
Discuss regimes of pool boiling.r
Y4 618 [G21sil regimes il YUL 52,

Calculate the heat loss by radiation from an unlagged steam pipe having
50 mm o.d. at 377K to air at 283K. Value of emissivity may be taken as
0.80

50mm dlddl wel-Q35 WIH ulsuHiel]l (sAed Rl AM]slL
ai52Uletefl ARIAT] 52 2LSL 283 K U UALRA 54l U2 377 K UR.
Gi%ele] Y& 0.80 d5 4 2SI B.

Classify heat exrchangers.
Sle W5y o] o520 53,
Write a short note on Double Pipe Heat Exchanger.

SWE ULBY €le W5 Ao UR &5l olltl qudl.
Derive LMTD equation for counter-current flow.

51322 -5392 Ud L& HI2 LMTD of 4151 Ao,
OR

Draw only the neat and labeled diagram of 1-1 Shell and Tube Heat
Exchanger.

1-1 4 ¥ Yo €l W50l Hio YeS W duddoi] 1s(d
el

Calculate heat loss per m? of surface through a brick wall 0.5 m thick when
the inner surface is at 400K and outside surface is at 310K. The value of
thermal conductivity is 0.7 W/(m.K)

ORI 13 vigell YUI] 400K UR 1Y wol tisIefl »Uldl 310 K U Sl
AR §eqdl €lalg 0.5 Hle SIS gL AULledl m2 €ls Al

o5 lotef] 2RI 521, UM dlsSdlsl Y&l 0.7 W/(m.K) &
Derive LMTD equation for co-current flow.

51-5292 Ud LS HI2 LMTD of 4581 Hod),
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Give Difference between single effect evaporator and multi effect
evaporator.

Ride odse slmdlelas ua Hedl ose wnileas A dslad
AL
Discuss the liquid characteristics affecting evaporation.

w3l eHdelal AR Scdl UdlE] diet@isdizdlel YUl 53,
Explain the construction and working of Long Tube Vertical Evaporator
with neat and labeled diagram.

dlol ol d(Zse paulere] Wiusii A si Yus A Auiddionl
SIALAH UL UHoMd).

OR

Define (1) evaporation (2) evaporator capacity and economy

U WALRIA 5 (1) Hivleded (2) Widleas UL wal o 51614l
Give Difference between drop wise and film wise condensation.

SIU A9 ¥al (564 182 Se5eAQ1st dAel] dlad ).

The outer surface temperature of roof is 37 °C and that of the ambient
air is 7 °C calculate the rate of heat exchange between ambient air and
outer roof area if length of roof is 100 m, width is 100 m and the value
of heat transfer coefficient is 10 w/m? k.

9ol Glal AULCle] dlutlet 37 A el WIHUIASA] sdlsf dlUHlel 7
A 8. % 9defl dwlE 100 Hler, uclalle 100 Hl22 M4 El2 2lusR
ARlisel YR 10 w/m2 k  €ld dl WIMULMell sdl wal Gl 9d
(AR A 2R41e11 [AleHUetl 20l A8 2.
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