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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-IV « EXAMINATION — WINTER ¢ 2014

Subject Code: 3340501 Date: 26-11-2014
Subject Name: Process Heat Transfer
Time: 02:30 pm - 05:00 pm Total Marks: 70
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1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Define the terms:

(i) Steady state heat transfer (ii) Radiation (iii) Evaporation (iv) Heat flux

(v) Boiling point elevation (vi) Latent heat (vii) Condensation

Derive the equation for steady state heat conduction through composite wall up to
three layers.

Derive expression for LMTD using temperature profiles for counter current flow
with suitable assumptions.
Explain laws of radiation with equations.

OR
Estimate the heat loss by radiation per meter length from an unlagged steam pipe of
50 mm OD at 142°C to air at 17°C. Take emissivity e = 0.9 and Stefan Boltzman
constant 5.67 * 108 W/(m? K#).

Explain Fourier’s law and derive steady state heat transfer equation.
Explain detailed classification of heat exchanging equipments.

OR
Explain in detail plate type heat exchanger.
A cylindrical tube has inner diameter 20 mm and outer diameter 30 mm. Length of
tube is 5 m. If inner surface is at 100°C and outer surface is at 35°C, using thermal
conductivity 0.291 W/(m K), find heat flow from the tube.

Explain forced circulation evaporator.
Cold fluid is flowing through the heat exchanger at a rate of 15000 kg/hr. It enters
the heat exchanger in co-current manner at 30°C and leaves at 55°C. Hot thermic
fluid enters the exchanger at a rate of 19950 kg/hr at 115°C. If specific heat of cold
and hot fluids are 4.187 and 2.93 KJ/(kg K), find LMTD.

OR
A solution containing 10% solids is to be concentrated to a level of 50% solids. The
steam is available at saturation temperature of 393 K. Feed rate to the evaporator is
30000 kg/hr. Boiling point of solution is 323 K. If feed is introduced at 293 K with
specific heat 3.98 KJ/(kg K), estimate capacity and economy of evaporator. The
latent heat of condensation of steam is 2202 KJ/kg and the latent heat of
vaporization of water is 2383 KJ/kg.
Derive an equation for overall heat transfer coefficient based on outside area using
individual heat transfer coefficients.

Write the significance of Reynolds number, Prandtl number and Nusselt number.
Draw neat and labeled diagram of 1-2 shell and tube heat exchanger along with tube
pitch drawing.

OR
Explain multiple effect evaporator with feeding system.
Define Boiling. Explain pool boiling curves.

1/3

07

07

07

07

07

07
07

07
07

07
07

07

07

06
08

07
07



YA 1

YA R

U4, 3

ud. 3

U ¥

U ¥

£

*kkkkhkkikkhkkkkkikk

opsUcll
L uAL AW,
() RSl e éle Alus (i) AW (jil)sAWR UL (iv) Sl $e521
(v) cl(Aot Wése AAAUet (vi) Aot 8l2 (vii) 2 A/ el
QL AAR oll IR (Bad HL adl RSl Re éle AlusR o AMsL
QIEX

SIGAR 5cl HIZ A2 URRIL AUA 2RURAR WSIBA wellRl LMTD of
UM 50 dARAL
RA3AA ol (A2 B5AUt A AU

UYal
50 mm OD clloll }etADS R1H WU ¥ Bof dUMlel 142°C &l scll el
Udlal 17°C ad 8lat Al 132 dols 1R AdAet &l ad dle At 2.
AL 0.9 W ¥ g0t cllexNat SRE2 5.67 * 108 W/(M? K*) AL

SRAR oll (AU A=A A WA @251 22 8le AlUSR of AR5 ARAL
8le AsAos Ultlell of (At A5 53U

el
Qe 28U gle s AUl
AS ANUSIR Yol oll WUER oll 20 mm AU B ol 6UL&R oll 30 mm RUU B.
Yot ol Aolles 5 m 8. %) BER ofl URFU 100°C U olleR ofl ¥ 35°C A
8l wal e 5e521(A28l 0.291 Wim K) 8l Al eyt Hiell adl dle sA
AL

S A5AU BAUR2R Ul
s gle AsAAR HL U yallgl 15000 kgihr ol 22 Al UAUR Al B, % éle
AWsAAR UL 30°C A ELHA e 55°C A olglR ollsA B. dRH ycallgl 19950
kg/hr otl 22 &l 115°C A et Ul 8. 1 &g wal d1RH Yallél ol :0R4s
8le 4.187 ol 2.93 KJ/(kg K) &lal Al LMTD 20,

wal
109% AAs clow s AL of SRRiAUA ddllal 50% A B, sAWReR ML
311 393 K 3l el $ls 22 30000 kg/hr 8. RA816L of clle(@ol Wée 323 K B.
%l $ls 293 K A 3.98 KJ/(kg K) oll :0R5ls le WA et adl sl AL,
gAWReR ofl 3UALE] vtal 85l W W ol Azoz 82 sEetAot 2202
KJ/kg ol Wkl ol Ao 8l AURIEBUe 2383 KJ/kg 8.
B (Awad éle AugR sllglRRie uell ollal ARl 12 of WA
gle aiugR slRASIRRIER of AMSWL ARAL

09

09

09

09

09

09
09

09
09

09
09

09

09

213



Ui v

us. v

£

RallCE U 1R, YERE ol101R Aol olAER IR of HEccl AU,
ot (U ol AL AUA 1-2 A U Yol 8l WsAxR ol W9 Wal YER
gl €.
el
HEud 8¥se saulre? (3(Sol R A& A Al
ale(@oL ofl catvall dvll. Ya st Aostall,

*kkkkhkkikkhkkkkkikk

06
08

09
09

3/3



