Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4340501 Date: 13-07-2023
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. Use of programmable & communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
Marks
Q1 (@  Explain importance of Heat transfer. 03
sl ) Sl 2leds ol Hecddl quosdl, 03
(b)  Explain the Modes of Heat Transfer. 04
(©)  &l2 2leusR ol HIS dHdl. oy
(c)  Explain film wise and drop wise condensation. 07
(5)  [56H 18 Wal SlU A1 se5R11el YHx1dl. 09
OR
(c)  Describe regime of pool boiling with neat diagram. 07
(5)  4d ol9(dd1 ol -] A9 W15l A1 UMl 09
Q.2 (@  Discuss Thermal conductivity and its variation with temperature. 03
UH2 () =HE 55521(Ad] el detl UR dluHiel U1 Yl Wedld YHdl. 03
(b)  Explain Thermal insulation. Write the name of insulating materials. 04
() =M HRYAUe1 Yuostdl. HYALTI UL RME vl oM qud]. oy
(c)  Derive an equation for steady state heat conduction through composite wall upto 07
two layers.
(5)  Ausdlol suilxlz €lald diedl Udl wRs| 22 5e552el Hide] Yt dlRdl. 09
OR
Q.2 (@)  Explain Fourier’s Law. 03
g2 (1)  Fourier’s Law ¥H%ldl. °3
(o)  Derive equation for Steady State heat conduction through composite sphere for 04
one layers.
(@) Asyusdlaldlal UL RSl e €l sele Yt diRdl. 0¥
() Derive equation for critical radius insulation. 07
(5)  ORYAUA HIR2 (52156 ASUY o UH]5W dIRdA). 09
Q.3 (@  Explain Characteristics of liquid for evaporation. 03
usls () SdulReR HIR el udlsl ol dlet[Qsdi dHidl. 03
(o)  Write down Prandle No. and Nusselt No with its significance. 04
(®)  Prandle No. and Nusselt No defl Hecddl 412 qudl. oy
(©)  Describe boiling point elevation and duhring’s rule. 07
(5)  Boiling point elevation and duhring’s rule qHdll. 09
OR
Q.3 (@  Explain evaporator capacity and economy. 03
us3 () gdulReR 3U[E] wia §81ellHl Anomdl. 03
(b)  Derive equation of overall heat transfer coefficient. 04

(0 wldR 4 (&2 21162 SIA[S[RMue2 HIZe A58 dIRdl. oy
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List out types of evaporators. Explain falling film evaporator.
(alay SAUR2R «il llH duil. s1[6a1 (seH SAulRer uuHdl.
Classify heat exchanger based on flow pattern.

seil Ueod ol w1H13 (S2 A sy of A58l 52,

Draw neat and labeled diagram of 1-2 shell and tube heat exchanger.
1-2 A W R (S2 W 5UA%R of] 229 WA [AiE2lst dlofl A15(d €13).
What is LMTD? Derive an equation of LMTD for parallel flow.
Ag WY 2] sl 9f B2 URdd Udle HI2 0d WY 2] Sl o 45 diRd).

OR
Explain effect of scale formation.
scale formation sl A4 AHx1d).
Describe plate type heat exchanger.
We 218U (2 W sl deld).
A hot fluid enters a double pipe heat exchanger at a temperature of 423 K and to
be cooled to 363 K by a cold fluid entering at 308 K and heated to 338 K.
Calculate L.M.T.D for 1. Parallel flow 2. Counter flow.
ARH UdLEl SHE ULSY [S2 W 5HA%R HL 423 K dluHlefl udel 8 wa 363 K
el e 2l d Hie &g udlel 308 K UdQl & wel 338 K Yl 24 2y 8.
A A4 EL.SLefl AR1d3] 520 1. UHidR Udls HIR2 R. 51622 Udls HI2.
Define: (a)Absorptivity (b) Emissive power (c) emissivity
LR 5 (a) Absorptivity (b) Emissive power (c) emissivity
Differentiate Natural and forced convection.
AU el 51U $A52Uel AR dlald il
Explain Kirchoff’s Law in detail.
Kirchoff’s Law [lRclIRHI qHx1dl.

OR
Define black body, white body & gray body.
Black body, white body & gray body ol Ul W),
Explain Newton’s Law of convective heat transfer.
50521d (€2 21162 I 2ol ol (UM AHxdl.
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 5.667 x 108 W/m2K*,
A5 315 K dlutlet dlddl oSl As ([dLio s 3 Beil (edlele] dluHlst
1400 K 8. AHi YsdlHi +11dd 8. 6ilSlsl Awloflst 0.6 S1A dl Y[t
ARAUL g1 A ad] Ele AN, 22 set vlleeaNel S\etR2e? 5.667 x 10
WIm2K* 8.
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