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

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 (a) Explain steady state heat transfer and unsteady state heat transfer.
YR 1 B wslee dle glorlsR el eS| dle glorg? UMl
(b Define: (1) Conduction (2} Radiation (3) Thermal conductivity (4} Heat flux
(5) Heat transfer coefficient (6) Boiling (7} Condensation.
ol cul wdl:
(1) S5o552lel () 2WlAaet (3) udA 5055818l () &le sasa () éle
2lotts? sleglallae (s) dlSdlol (8) saldatdalst
Q.2 {a) Derive an equation for LMTD.
U W LMTD o] 3y Aadl.
(b) Derive the equation for steady state heat conduction through composite wall
up to two layers.
o ol us aell AYsd Reaue 12 Rsle 8le sos552let of Yot Aadl,
OR
(b) A furnace is constructed with 240 mm thick of fire bricks (k = 1.4 W/mK), 120
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 Asedl 3 Foll Bt 240 mm st oflsU (k = 1.4 W/mK), 120 mm %181
SYAZL ofls (k = 02 WmK) uad 225 Ll (WSl oflst k = 0.7
W/mK) Ul ololcll 8. ol BEe] dluHlel 1500 K Aol 6lglRa] cllUMlsol 330
K 8l dl éle dla uld yolle aAdlau 2ul.
Q3 {a) Draw a sketch of typical 1-2 shell and tube heat exchanger indicating its
components.
UH. 3 A -2 A A gyol fle AsuTowell i 2ol gallacdl wugel €1_L
(b) Explain plate type heat exchanger with neat and clean sketch.
o e 2lu gle AsuAowR w9 el Ye sl W uuedl
OR
Q3 {a) Derive an expression for overall heat transfer coefficient (Uo) using individual

heat transfer coefficients (hi and ho).
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glz glorisR slslellaee (Uo) Alual Hize) Yot Aol

In a double pipe heat exchanger, hot fluid has inlet and out let temperatures of
140 °C and 85 °C. Cold flnid has inlet and outlet temperatures of 30 °C and 60
OC. Calculate L.M.T.D for 1. Co current flow 2. Counter flow.

seld WU gl AsUPowUL 21U Yelfle] Soide wal wWBede of
dluntat 140 °C &l 85 °C 8. 85l Ycliéle] Solde ual wiBade dlumlet
30°c fl 60°C & ol LMTD e, (1) 5l 5302 sl (R) 51Go2 scll

Write Significant of dimensionless group.
Sl Notol A2 YU of Heccl Ul
Explain regimes of pool boiling.

Yt sllSelol ol Aol uxastell.

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

clluRll AL
(1) 2lect A et W (2) HletlslAdls Ax{laet wa (3) ods ollsl
(¥) A sl (W) calSe ollSl () aUs Sl (9) A=Al (8l

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

8l Aastotl QLAY oflanloll 20LEl slottcll ol SlSURL As Bsial yds
Al

Give difference between Drop wise condensation and Film wise condensation.
SIU Al So1datd ol el SleH Sy SotdatA ot c2Aall cdsleled

.

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 cdludlol wRlddl olldl As [Qan gau ¥ Boll Ead o
clUHLet 1400 K 8. Ml qsanl 2udd 8. dlélell Aalolaet 0.6 &lat
dl Ylle AR sl Aol audl éle awll. ¥t ollcexNot sloirece

4.8 x 10 Kcal/ hr.m2.K* 8.

OR
List out types of evaporator and explain any one.

gFulze? oll YslAe{l 2UEl olottall wel SLSURL A5 UHstall,
Explain Duhring’s rule and its importance.
sy&dotell ol el dof HEcel UHAAL
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