Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340501

Enrolment No.:

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 any two dimensionless groups.

S18 UL & SI§NeR(1Q YU AH1d).
Explain boiling point elevation.

ollgefloL Wl gee A eldQlet qHoxtdl.
Explain modes of heat transfer in detail.

€l 2letsetl HigyH) (Adldd IR YHemdl.
OR
Explain Fourier’s law of heat conduction.

€l2 5915521sl HI2 §131URA) [AAH YHox1d).

Explain thermal conductivity.

e 50552112 quexd).
Derive equations of steady state Heat conduction through composite wall.
sil{le dlaniefl Re1R €2 UHR ddl GWLsil d&sis) A+ 5L dIRd.
Derive the equation of critical radius of insulation.
512156 3S1UA 21§ ©oRYAUe of YHL5L d R

OR
Explain thermal insulation.

eg yeydQlet Yuoxldl.

A hollow sphere has an inside surface temperature 573 K (300°C) and an
outside surface temperature 303 K (30°C). Find the heat loss by conduction
from the sphere having an inside diameter of 50 mm and outside diameter

of 150 mm. Data: k of sphere material is 17.45 ﬁ

W5 Uldl duile] ¥{eR ol cAld 50 mm, dlUHlel 573 K (300°C) wal
WER ol Y 150 mm, dlUHlel 303 K (30°C) 8. $01S52el 4l edl
G o] <y el

Data: 2lUl+{l eid 555E1cflEl k = 17.45 22

Derive equation of overall heat transfer co-efficient.
w21 €le 2lei s Sl [52UsA2 of UM 5L dIRd).

Date: 17-01-2024

Total Marks: 70
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Explain types of convection.

$o1d 521et ol USIRL 4H1dl.
Define black body, gray body, white body and opaque body.
0qs 615, A «1S], dlese tS] el HNNKY ¢S] A R{ld 521,
Explain Stefan Boltzmann Law.
Rl ol el (A4H HH2dl.
OR
Explain Newton’s law of convective heat transfer.
se1d 52l €12 21162 Ul Y2elell [y HHmdl.
Explain Wien’s displacement law.
dled Sl@Neall [y Auodl.

Estimate the total heat loss by convection and radiation from an unlagged
steam pipe, 50 mm o.d., at 415 K (142°C) to air at 290 K (17°C).

Data: emissivity = 0.90

The film coefficient (hc) to calculate heat loss by natural convection is
given by

. W
h. = 1.18(AT/D,)%%,

m2K

WeAQ2LS EIH ULSY HLefl 415 K (142°C) dlunlst Hlell edl Hl 290 K
(17°C) dlUHlot Hi Sedselel wel SALAst GIRL Ul Gl §6 Uy
Qe UlEuell wilsd i1y 50 mm 8.

Data: emissivity = 0.90

sedl sedslel gL Udl Gl cuy Mludl U2 sl €l 2lsdsr
Sl (52us12 of1A un18l 8.

w
—1.18( 025
he = L18(AT/D,)*%,—

Draw neat sketch of 1-1 pass shell and tube heat exchanger.
-9 UL 29 WS Yo €le WAeaseil 115d] £1R1.
Explain construction and working of double pipe heat exchanger.
SHE oY Sl WA eos0fl Uell W s1AULEd] qu2d).
Explain the phenomena of boiling.
ol1e56faL «f] eleetl Yuesdl.

OR
Classify heat exchanger.
Sle A&y a5 53,
Explain different types of baffles in shell and tube heat exchanger.
4 WS Y sle WML [ddy UslRell MEEH HHMdl.
Explain drop wise & film wise condensation.

Sl ALY Wl [$§EH dLPU Se1Sed el YHwlal.

Explain characteristics of liquid for evaporation.
g U1320el HIS Ut lEletl dLai] AHd).
Explain horizontal tube evaporator.
151064 Yusfl UL £2Llcq ScAlilReR Yuextdl.
Derive the equation of LMTD for co-current heat flow.
UL Udle HI2 A0 AY 2] Sl o 441581 dRd).
OR
Draw neat diagram of forward feed and backward feed arrangement for
feeding in multiple-effect evaporation system.
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Helug o352 9dUlRleloll lUeH HI §1dS §1S wa Asds §1S «l

Wl 2lldd] wLgdl €12,

Explain short tube evaporator.

Ale ot saidlRe: yHexdl.

Hot ol at a rate of 1.2 % (c, = 2083 ﬁ) flows through a double pipe
heat exchanger. It enters at 633 K and leaves at 573 K. Cold fluid enters at
303 K and leaves at 400 K. If the overall heat transfer co-efficient is
500% , Calculate the heat transfer area for (1) parallel flow and (1)
counter-current flow.

ARY A4 633 K dlUMlel SHE UIBU Sle WaML e L) & 3

1.2 "—g (c, = 2083 ﬁ) ol €2 d& 9 dell 573 K dluHla ¢&lR «ilsa 8.

63 Udlel 303 K dluHlal SHE Uley €le WasHL 61WE 1Y & wa
400 K dlUHld WeR «ilsA 8. »dld €l 2lsds slususie
500—— 8, dl ML HI2 Sl 2l s AL (1) URed &4l U (51622

532 &4l Hle 21l4l.
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