Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4340501

Subject Name: Process Heat Transfer

Time: 02:30 PM TO 05:00 PM

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted
5. English version is authentic.
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Explain importance of heat transfer in industries.
GAUWNUI €l 2leUs0] Hecd Auamtdl.

Define heat transfer and explain modes of heat transfer.
€l 211529 AU UALRIA 5] Wal El2 2lets2e1l HIS M.

Derive the equation of overall heat transfer coefficient from individual
heat transfer coefficient.

peisllasyd €l 2leys JulisHigl wlauld ¢le 2ls
ARlise] s Aol
OR

Differentiate between types of convection and explain convection law.

30520t USIR) dA dsldd 52w Jed52lasd] [ (SI1UE))
{Hod).

Explain Fourier’s law of heat conduction.

§4RURel G| d&atef) [1uH AH2d).
Define (1) Steady state heat transfer (2) thermal conductance (3)
thermal resistance, (4) thermal conductivity
WALl 5] (1) S Re El2 2leusR (2) UHd Je5520Y (3)
e AR, (4) UMd dlsdl.
Derive equation of steady state heat conduction through composite
wall.
AUYsd (edle glrl RaR Reuld Gy deste] U5 Aadl.

OR

Explain types of extended surface.

(Aqd AULletl USIR) AUl
Derive equation of heat flow for two layers of sphere.
ANt A ] UL dRM1ell Udles] 4581 Aond),

Explain thermal insulation and Derive equation for critical radius of
insulation.

e By Alel YU Wl ©oRYARUeds] (5[5 [FaRil UL of UH]5W
Hadl.

List the laws of radiation and explain any one.
3(SALLstedl [AAH)A] ULEL Kotld] Al S1ETURL WS Yol
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Describe regime of pool boiling with neat diagram

yd oo s(G1 «il &all 2ae9 W15l A1 UH2d).

Calculate the heat loss by radiation from an unlagged steam pipe
having 50 mm o.d. at 397K to air at 293K. Value of emissivity may be
taken as 0.9

50mm ) .Slalddl el 435 214 uleuniell UsAeel gl 2R¥1elL-
os2llstefl AR 521, 293 K U UdLRd $dL HIS 397 K U G{%elo .
YRI0.9 dil5 ag sl 8.

OR
Define (1) Emissivity (2) Black body (3) Opaque body.

2 uAllld s (1) oHlAlA2] (2) vas 6ilS]. (3) MURels 6ilS]
Explain film wise and drop wise condensation.
(56 dLES2 ol SAU ALES So50R1Q1st AHM1C.

A 50 mm i.d. iron pipe at 423 K passes through a room in which the
surroundings are at temperature of 300 K. if e = 0.8, what is the net
interchange of radiation energy per meter length of pipe? The o.d. of
pipe is 60 mm.

50 mm i.d. 423 K Ueil dluise{l ulgu 2 exuiell udR el 8 Bui
WIRMUIRAS dluHiel 300 K 8 %) e = 0.8 €ly, dl Ulsusil dui1g €ls
(5001 Glostedl vl [@leiu B2dl B2 ulsy wi) S1.60 H1Ml 8.
Draw only the neat and labeled diagram of dubble pipe Heat
Exchanger.

SWE ULPY El2 WsAs22e(] HIA Yels Heal Auadlof] w1s(d elRl.

Classify heat exchangers.
8le W s Aeoge] daol521 53,
Derive LMTD equation for co-current flow.
5\ 5302 Ud LS HI2-LMTD o U415l Aad).
OR
Draw only the neat and labeled diagram of 1-2 Shell and Tube Heat
Exchanger.
1-2 24 U Y El2 W5 Aol Hlot YeLS WA duiddlof] 41s(d €121,
Explain effect of scale formation.
Scale formation =il W42 4H21dl.

Derive LMTD equation for counter-current flow.

51Gs22 502 UdLE HI-LMTD of 415231 Hondl).
Define (1) evaporation (2) evaporator capacity and economy
e uALAd 520 (1) dinfleidst (2) isdleias 3UR1EL e 9 5lelH]

Give Difference between single effect evaporator and multi effect
evaporator.

Ridre p5se oivdleas wa Hedl gise wivfleas dRl dsldd
AU,
Explain the construction and working of Long Tube Vertical
Evaporator with neat and labeled diagram.
dlol o dZse sAules] itsiH e 51 YuS e duigdlal
SIAAIM AL M2,

OR
List out types of evaporators and draw only neat and labeled diagram
of short tube evaporator.

paledstl UsIRAstl ULE] welld) W 51 Yot vdlIeell HiA
JeS ¥ dudd ol w1s(d 1Rl

Discuss the liquid characteristics affecting evaporation.

wsfletdeta w42 sl udldl dleif@sdilefl yul 2.

Describe significant of dimensionless group.

SIAAAYAAY og@lof olltU Lot dQlet 53,
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