Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 3 « EXAMINATION - WINTER 2016

Subject Code: 330502 Date:22-11-2016
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. Each question carry equal marks (14 marks)

Q.1 (@) Explain steady state heat transfer and unsteady state heat transfer. 07
Ysl. 1 A RSlee dle 2leugR Vel el sl Sle 2le g AHesAl. 09

(b) Define: (1) Conduction (2) Radiation (3) Thermal conductivity (4) Heat flux 07
(5) Heat transfer coefficient (6) Boiling (7) Condensation.

ol clluAl W 09
(1) $0552let () 212t (3) UHA $50553LlEl (¥) éle sesu (u) éle
2lotts2 slglallauee (5) cUSAL () So13alA2Uot

Q.2 (@) Derive an equation for LMTD. 07
Ys.? A LMTD of Y2t Aol 09
(b) Derive the equation for steady state heat conduction through composite wall 07
up to two layers.
o A us aloll AYsd Rauat 1R w82 8le so552let of Yot Al 09
OR

(b) A furnace is constructed with 240 mm thick of fire bricks (k = 1.4 W/mK), 120 07
mm of insulating bricks (k = 0.2 W/mK) and 225 mm of building bricks (k
=0.7W/mK). The inside temperature is 1500 K and outside temperature is 330
K. Find the heat loss per unit area.

ol As gl ¥ Boll (Ecllcd 240 mm st2AR oflsU (k= 1.4 W/mK), 120 mm 1Sl 09
83AZLaL oflsu (k = 0.2 W/mK) ua 225 HlL.Hl  (eslol oflst (k = 0.7
W/mK) &l tAcll 8. %l Ble] llUHlet 1500 K A tlelRe} clUlet 330
K 8la dl 8l A uld yolle A3l 0,

Q.3 (@) Draw a sketch of typical 1-2 shell and tube heat exchanger indicating its 07
components.
U3 A 1-2 A ol Yol gle AsAAeRall i 30 ealadl 2ugdl L. 09
(b) Explain plate type heat exchanger with neat and clean sketch. 07
ol A2 2lPU &le AsUAoR R A YeR W Ecl WA A=A 09
OR

Q.3 (a) Derive an expression for overall heat transfer coefficient (Uo) using individual 07
heat transfer coefficients (hi and ho).
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SosllQoyd 8le 2latsR slefslallaiee (hiand ho) oll Heeell WlaRBA
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In a double pipe heat exchanger, hot fluid has inlet and out let temperatures of
140 °C and 85 °C. Cold fluid has inlet and outlet temperatures of 30 °C and 60
OC. Calculate L.M.T.D for 1. Co current flow 2. Counter flow.

SUA WEU &le AsUAeRUL IRH Yaldle Sade ual uBaA2 o
dluMlet 140 °C &l 85 °C B. &5l Yallgle] Sat@de wal MBaA2 cdlUMlot
30°C &l 60°C ® Al LMTD 20l (1) 8l 8202 sl (R) 51Ba2R S

Write Significant of dimensionless group.
SIENolAol A2 YU of Heccl AU,
Explain regimes of pool boiling.

Y Ao olt A AHCA.

OR
Define: (1) Total Emission power (2) Monochromatic Emission power
(3) Black body (4) Grey body (5) White body (6) Opaque body (7) Emissivity

cluAl WL
(1) 22t AH oot waR () WeAlslNEls AH 2t waR (3) cds oSl
(¥) A Sl (W) catefe oSl (5) A oSl (9) A 8L

List out various laws for radiation and explain any one in detail.

R$1A2lotoll QAU ofl2oll ALE] tlollcdl wa SlFURL As Bsiel Yds
Aol

Give difference between Drop wise condensation and Film wise condensation.
S cleF% so1datAalet el $leH cllefR SoldalA el Aol dglelcd

L.

A body at 315 K is placed in a large furnace whose wall temperature is 1400 K.
If absorption of body is 0.6, calculate the amount of heat absorbed per unit area.
Stefan-Boltzmann constant is 4.8 x 10 Kcal/ hr.m? K%,

A5 315 K cdluMlol wRladl ol As (Qn s ¥ Boll (Bacd of
dAlUHlel 1400 K 8. aAHl Yl wad 8. ollslell Aaileiast 0.6 8l
dl Yz AR s AuAol adl gle owll. W¥lget cllcewNet Slolreoe

4.8 x 108 Kcal/ hr.m2.K* 9.

OR
List out types of evaporator and explain any one.

gAWReR oll UslAo{l ALEL olollcll Wl SEFURL WS AHsLA.
Explain Duhring’s rule and its importance.
5Y&30loll ollAM Wl Aof Sl UM
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