Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3340501 Date: 04-12-2025
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.
Q1 Answer any seven out of ten. 2zl SISURL Ald<ll sxALoL HALUL 14
1.  Define conduction.
1. 55U AL A 53,
2. Define heat flux.
2. oRdldL nalg vl id 52,
3. Define unsteady state heat transfer.
3. uRaAzdl2 21eug2 vALfid 53,
4.  Define prandtl number.
. WIEZ Aotz ALv LA 53,
5.  Define radiation.
W 23 ereqiid s
6. Define white body.
<. culde oldl eavaifid s,
7.  Define free convection.
9. Hsd HAge AvALid 53,
8.  Define reynold number.
¢, 3eles oz Areaid 2.
9.  Write evaporator capacity.
. SAUR2AL #udL quil,
10.  Define evaporator economy.
0. AUl SsiAlH] carvA1Pid s,
Q.2 (@ Explain film wise condensation. 03
URAL R (B) (36 AR seddad duHmAl, 03
OR
(@  Give significance of nusselt number. 03
(B)  AUC2 Aole Hed 2. 03
(b)  Describe Kirchhoff’s law for radiation. 03
(o) Ao 2 [Es1sAL szl A 53, 03
OR
(b)  Explain Stefan Boltzmann law for radiation. 03
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Ao HIZ 225 olle2oAHAAL SIAEL UHAAL
Derive equation for individual heat transfer coefficient.
Hla[Azaa €2 21152 BLs HI2 AHHlsE gl
OR
Describe force convection.
610 S Ao, ABLA 53,
Draw figure of 1-2 pass shell and tube heat exchanger.
1-2 Wl e w1 2404 |2 isAon2<dl 15(d 2izl,
OR
A hot fluid enters a double pipe heat exchanger at a temperature of 413 K and

is to be cooled to 356 K by a cold fluid entering at 311 K and heated to
336 K, calculate LMTD for parallel flow.

AH UALEL 413 K dluHld o1d WU €12 2i522o02Hi A 89 21 311 K dluHIA
SUMA el 8L UALEL 2AURL 356 K HHL 58 529AIHI 214 89, 24 336 K UR 9124 21X 59,
UHIdZ LAl HI2 LMTD <l a1oidl 52,

Explain characteristics of liquid for evaporation.
HAURAA HI2 ULl clglBisdlzil uuemdl.

OR
Explain short tube evaporator.
28l 2201 SAUIR22 AHMAL
Explain duhring’s rule and its importance.
S [Rorl (A4 A def Hesed YHMAL

OR
Explain long tube vertical evaporator.
qiol vl Gley HAuR22 AHMAl,

Derive equation of steady state heat conduction through plane wall.
el Al HI2 [RU2 GruL e dHlsze Hadl,
OR

Derive equation for steady state heat conduction through cylinder.
[A[etesz HI2 [RUz G A dHls2a Hadl,

Classify heat exchanger.
12 viszAor2e Ailsd 52,

OR
Explain heat transfer in agitated vessel.
212228 AUQHl €2 21eu g2 ARMAl,

Explain thermal conductivity.
2N AlSAL AHMAL

OR
Describe optimum thickness of insulation.
e @A2el{l UEHH M5 A 52,

Explain phenomena of boiling.
o5 [EaLedl ezl AHmal,

OR
Describe drop wise condensation.
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AU AR 5ederdeede] A 53,

Derive equation of LMTD for counter current flow of heat exchanger.
12 Bis22Ap2L 51627 532 56l HIZ LMTD < 4#ls20 Hadl,

Explain newton’s law of convective heat transfer.
A2l AAsld €12 21152l [ aHmMAl,

Calculate the heat loss by radiation from unlagged horizontal steam pipe of
60mm outside diameter at 363 K to air at 283 K, Emissivity is 0.80.

363 K dluHld 266l wisumizl 283 K Uz sAlHl 60mm ol el viddos
2L 2Z1H uiSumiall 23Aa g1 Al AL Gyt atvidl 521, viHlilZL 0.80
£,

Describe importance of heat transfer in chemical process industries.
24200005 U5 GELOUHI €12 2Leu 52l HE A ABLA 52

Explain Fourier’s law for conduction.
A HIZ sL[RARAL 51421 AHMAL
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