Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4340501

Subject Name: Process Heat Transfer

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Explain steady state & unsteady state heat transfer.

R3] 2 ¥l Ut 222 €12 2l s AHdl.

Classify modes of heat transfer.

12 2l 52e11 HirHls 45201 520,

Derive equations of steady state Heat conduction through composite wall.

srille dlauief] RaR € UUR ddl GWLsil d&sisl HHSWL dlRdl.

OR
Derive equations of steady state Heat conduction through composite

cylinder.
srilRile dalsiuLe] Re1R £ UHIR Addl GW sl d&ele] A4+ 5L dlRd.

Explain Newton’s law of convective heat transfer.

se1d52ld €l 2le s UL Ratefl [y qH21dl.
Explain Prandtl No. and Reynold’s No.

Vo526 o{0d Ul e11ESY ofudR YHomdll.
Explain Fourier’s law.

8131201 [AyH HHoal,

OR
Explain types of convection.
Sold 5Rlelell USIR 4HC.
Explain Grashoff No. and Nusselt No.
AALS 161 W AAER et YHC.,
A wall of a furnace 0.224 m thick is constructed of a material having a
thermal conductivity of 1.3 W/mK. This will be insulated on the outside with
a material having an average k of 0.346 W/mK. So that the heat loss from
the furnace will be equal to or less than 1830 W/m”2. The inner surface

temperature is 1588 K (1315°C) and the outer 299K (26°C).Calculate the
thickness of insulation required.

0224 Hle2 Sl @glefl (ecld 1.3 WimK ol 9Hd dlssdl dlddl
UHAL] waAd] B, AUl UHE dlesdl k 0.346 W/mK dlddl 1Ml
A AL Hglefl (edld oslRell 9e1d2s 539 8. el eigluiell Gaylsil
U 1830 W/m~2 g2dl Hedl Asilefl el Rl %) Mglel (edidsil
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WidRs AULCle dluHlel 1588 K (1315°C) Al W&lReil HULEle] dluHlel

299K (26°C) 8 dll %3] 8y @LLste{l SIeTetl AR 52U
Explain absorptivity, reflectivity and transmissivity.

Ao, A15A521d1E] M 2112 uued).
Explain construction and working of double pipe heat exchanger.

SWE ULBY Sl WAyl 2Uetl o S1IULE] HHomd).
Explain Kirchhoff’s Law.

ENEICTRIERILIE
OR
Define black body, gray body and white body.
0ds 613, A ollS] Aa dlge WlS] Ly Rild SR,
Explain construction and working of Plate type heat exchanger.
We 2oy le N@eoseil Uell W s1AUeed] Aendl.
A 50mm i.d. iron pipe at 423K (150°C) passes through a room in
which the surroundings are at temperature of 300K (27°C). If the
emissivity of the pipe metal is 0.8, what is the net interchange of
radiation energy per meter length of pipe? The outside diameter of the
pipe is 60mm.
WS QlUiSetl UloUsl wieell caly 50mm & Ml diUHlel 423K (150°C) 8,
A % 4 Hiell UAR UId B d eHs{l WU dluHlel 300K (27°C) 8.
o) UleUsil Hldell GI%el &Hdl 0.8 €1, dl Uleued] Hle: duils €lo
gaanaa[ Glostef] Aluud] (e Bedl 82 Ulpusdl e+l culd 60mm
Draw neat sketch of 1-1 pass shell and tube heat exchanger.

1-1 UL 6 wo5 Yol €12 W@easeil wLgdl £lR).
Draw neat diagram of forward feed and backward feed arrangement for
feeding in multiple-effect evaporation system.

Helug 8352 9AULRQUeAefl HlueH Hi §124S §1S wa AsdS §1S <l el

e2lldd] 415l €12
Explain the phenomena of boiling.
o1l ol tlestl M-,

OR
Classify heat exchanger.

Sle N &= aofls01 52

Explain boiling point elevation and Duhring’s rule.
wlodldl Ul Al dlet wa SYERIL ol [y AH21dl.
Explain the phenomena of condensation.

50501 Let of] elatl YUl

Explain characteristics of liquid for evaporation.

Sl IR UdlSlell 4 ] yuxd).
Explain short tube evaporator.

e AW pdldRe: uuesdl,
Derive the equation of LMTD for counter current heat flow.

(e [eQUMI d&dl BN Iell d&st HIe g, WU, 1. Sl. of A5 iRl
OR
Explain evaporator capacity and economy.

pAUR el &Hdl ua © 5111 vl

Explain long tube evaporator.

qlol 2o palulRe: yHdl

A heat exchange is used to heat an oil in tubes from 288K (15°C) to 358K
(85°C). Steam is blown continuously across the outside of tubes. It enters at

403K (130°C) and leaves at 383K (110°C) with a mass flow rate of 5.2 kg/s.
Find out the surface area of the heat exchanger.
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Data:
C, for oil= 1.9k] /kgK
C, for steam = 1.86 k]/kgK

Overall heat transfer coefficient = 275

LMTD Correction factor = 0.97

€le AU sAAsell GUAL RYMHI Ada 288 K (15°C) il 358 K (85°C) Yl
ARH SRl HIZ YL B, ZYelefl sllRefl 6I%A dR1N Ydd §511 8. ARl
403 K (130°C) dlUHlal €12 N&H L elWd 1Y & wal 5.2 "—g ol £ d&

8 dell 383 K (110°C) dluHlal HSR «{l5A 8. dl AL HI2 Sl WsAeasR41)

€l 2le s AL 2Ll

Data:

C, for oil= 1.9k]/kgK
C, for steam = 1.86 k]/kgK

m2K

Overall heat transfer coefficient = 275
LMTD Correction factor = 0.97

m2K
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