Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IV « EXAMINATION - WINTER 2016

Subject Code: 3340501 Date:17-11-2016
Subject Name: Process Heat Transfer
Time:2:30PM TO 5:00 PM Total Marks: 70

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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q.1 Answer any seven out of ten. €20l SlEUBRL Ulctotl scllol AU,
Write Fourier’s law and explain all the terms

g3laAR oll [als cull el €35 UEL AMLAL.

Define Thermal conductivity and derive its unit.

ard 55(52(Qdl oll caltvaul AVl Wal Aol AsH LR,
Differentiate Natural and forced convection

AURA U SRS 50A52UA oll dAslalcd AHXLA.

Define heat transfer coefficient with its unit.

B2 2lugR slsgllleie A catval Aotl AsH WA AUl

Define Range and Approach in an heat exchanger

(32 ARABR UL % Wl AN ol caulvul Aul,

Define Pitch and Clearance in Shell and Tube heat exchanger

Ad Wos Yol (32 WA Ul QU U scflaRy ofl calvaul Aul.
What is fouling factor?

s16cllol ¥52 9 B2

Define condensation and boiling.

Sodaid Aot Wal Ao ol cautvaul vl

Define emissive power and emissivity

Al flat waR o AR{E ol cavau cul.

Define Capacity and Economy of an Evaporator

galllRe? ofl 3UULEL uad 8510l ofl cauval e,

Derive the equation for steady state heat transfer though a solid wall of one
layer.

Y. () As unell Raucd iell el 31 Re Gl dgolaf YA clRAl.

OR
(@ Write the equation of steady state heat transfer through conduction and
explain the resistances offered to heat flow.

@)  dAd R Higl adl R Re GRUL dsola] YA ALl el GruL
Agalal ALLAL AR AUl
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Define Heat Flux, Heat conductors and Heat insulators
(32 seisy, (32 $5522 wal (32 SryAeR ofl cautvaul cvll,

OR
Derive the equation for critical radius of insulation in cylindrical pipe.

slousR WeU Ui slélsd 8yAalet ofl Wlaude] YA Rl

A wall is made of brick of thermal conductivity 1.0 W/m.K and 230 mm
thickness. It is lined on inner face with material 10 mm thick having thermal
conductivity 0.4 W/m.K. If the temperature difference of 30 K is maintained
across the two ends calculate heat transfer per unit area and total resistance
offered to heat flow.

g2 Hlel dacl Rauct ofl ad ss62(Q3l 1.0 wimK aal Aol ostste
230 mm 8. Aol vieell ol 10 mm HSIS M 0.4 W/m.K et
§5(52(A3l of Ws UM @dUAG B. B “Rd BSL ARell AlUMlotoll
dslad 30 K saclldd 8 d (82 2ikg UR Ylle Al Al A

ucRAY L.

OR
A steel pipe (k=43.03 W/m.K) with 115 mm outer diameter and a wall
thickness of 5 mm is covered with 50 mm thick 85% magnesia (k=0.7
W/m.K). The inside temperature of pipe is 150°C and outside temperature of
insulation is 32°C. Calculate heat flow per meter length of pipe.

Wl WU (k=43.03 W/m.K) %oll ollel el 115 mm Wl %1SLEe 5 mm
8 dal 50 mm ssI8ell 85% Roallal (k=0.7 W/m.K) of Us douade 8.
WBUo] MdAIS dlUMol 150°C ua BalAlolo] WAL dlUMlel 32°C

8. weu ol ydl HleR uigll adq Gl aget M.

Derive an equation for overall heat transfer coefficient based on outside area
from individual heat transfer coefficient.

olledl aasn Il BSldllwad [z zirs: segldlie Hidl

R (82 2irsR sleslllie Ancde] Yot dlRdl.

OR
Derive the equation for LMTD for double pipe counter current heat
exchanger.

SO WEU 5162 522 (32 WsUABR HIZ LMTD of Yol iR,

Write a short note on Double Pipe Heat Exchanger
SUA WU gle AsuAxell Ssolll Al

OR
Draw a neat and labeled diagram of 1-2 Shell and tube heat exchanger

1-2 At As Yol (B2 WAsRABR ofl 129 Wal a5t ug(Q R
Define fins and explain its types with application
(3ot ofl caatvaal cvll Wal Aott YstA Gulolldl AU UM

OR
Write a short note on Plate type Heat Exchanger

A2 2leU gl AsAxell gsalll Avll.

2/4

03
03

03
04

(0} 1

04

(0} 1

(0} 1

04

0¥

03
03

03
03
03
03

03
03



Q4
UH. ¥

(©

(8)

(©)

(8)

(d)

(8)

(d)

(S)

()

(@)
(A)
(b)

A Heat exchanger is required to cool 20 Kg/s of water from 87°C to 67°C
with cooling water flowing at the rate of 25 Kg/s with 27°C. Calculate the
outlet temperature of cooling water.

20 Kg/s A adcl wellal 87°C &l &g 53 67°C cllUHlal cllalal M2 25
Kg/s oll 65U WRll oll Grlol scllHl WA & Bof clUHlel 27°C &

65U WRllog Git@l cttuHtet 0.

OR
A crude oil is flowing at 1000 Kg/h through inside pipe of double pipe heat
exchanger is heated from 30°C to 90°C. Kerosene at 200°C is used for
supplying heat and it laves at 100°C. If specific heats of crude oil and
kerosene are 2.1 and 2.51 KJ/Kg°C. Calculate the flow rate of kerosene.
Assume countercurrent flow pattern.

SUAE WU (@2 ARV oll el Wwesw Hil 1000 Kgh velles Act
cgel 52 B Aal 30°C Al 90°C Yell 2RM scll 12 200°C A 3Alat ol
GUAL sclMl A B % 100°C AW ollel WU el wslR «lsh 8.
B Wolly Act wal 3AYotoll 20 4ls (32 2.1 U 2,51 KIKgeC lat Al

51322 s22 Al U3l 3Aet ol yas €2 .

Calculate the heat transfer area of double pipe heat exchanger from the
following data: Inlet and Outlet temperature of Methyl alcohol are 423 K and
353 K respectively. Inlet and Outlet temperature of water are 303 K and 318
K respectively. Heat loss = 411 kW. Overall heat transfer co-efficient = 4200
W/m? K. Assume countercurrent flow pattern.

ol wWAA LAl oll AUR 51G2R 522 sl WUl sod wesu (82
AsUAAR ol (32 2iug A3l W Hlausd Mces8lde] Solde wal
UB2A2 lUMlet 423 K ual 353 K. Wille] 8el@e ual wB2A2
AlUHlel 303 K ual 318 K. (32 At 411 kw. AcR¥A (82 giug?

sleglllaie: 4200 W/m2.K

OR
Find out the overall heat transfer coefficient if Inside & Outside film heat
transfer coefficients are 12 & 11600 W/m?.K respectively. Inside & Outside
diameters are 25 mm & 29 mm respectively. Thermal conductivity of metal is
34.9 W/m.K

ol UidIls waA cllal (B2 giugR sloglallaie wegsN 12 Al 11600
WIm2K 8lal dl AcRAA (B2 2iuge sloslallie . Aidls ual
GlLEL ALY AajsA 25 mm A 29 mm 8. Aed ol ada §s52lcdldl 34.9
W/m.K 8.

List the laws of Radiation and explain Kirchhoff’s Law

281900t ol [Aarlell a2 AVl wal (3L ol Aan AHesA.

OR
Explain triple effect evaporation system.

Alud 8%se slue’ UMl
Calculate the heat loss per unit area by radiation from an unlagged horizontal
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steam pipe 50 mm outer diameter at 377 K to air at 283K. Take emissivity =
0.90 and Stephan Boltzmann constant = 5.67 x 10 W/m?2K?*.

VO aOUSR UMAA2S WU Hidll 1At 6l Udl Sl A 0.
YBU ol olal A 50 mm 3ol AHldl 377 K ol cRin uR aa 9.
sl of ctudlol 283K B. WAHRA 2l = 0.90 uA WElgal  ceBNal

AUANLS 5.67 x 10° W/im?K* B,
OR

Calculate the rate of heat transfer by radiation from 6 m long, 60 mm outer
diameter pipe carrying steam at 170°C. The surrounding atmosphere is at 290
K. Take emissivity = 0.90 and Stephan Boltzmann constant = 5.67 x 10
W/m?K4,

A 6 m AL A 60 mm GlLEL Al YA weu HEl 170°C ol
CRLOL UAMR A B, wollye] AcdlaRBl 290 K cluHl wRid 8. ol
AHRAE = 0.90 v Wlgol 2B WAUNLS 5.67 x 108 W/m2K*

Al A 281290t gL Al dle AL L.

A solution containing 10% solids is to be concentrated to a level of 50%
solids. Feed is introduced at 20 °C at a rate of 30000 kg/hr and it boils at 50
OC. Calculate (i) evaporator capacity (ii) evaporator economy (iii) Heat load.
Data: Specific heat of feed = 3.98 kJ/(kg.K), Latent heat of condensation of
steam and latent heat of vaporization of water are 2202 kJ/kg and 2383 kJ/kg
respectively.

10% alds dRadl sladloll dsdl A 50% Yl auRalsll 8. $ls 30000
kg/hr Aol 20 °C dlUHl ELHUA A B Aal 50 °C BsAL B. 1 $ls «ll
WAgls gle 398 ki(kgK), cRlclell $3Avet ofl wal wellell
AURABAetoll Ace &le AasN 2202 ki/kg e 2383 kifkg &l l:
galllReR ol 3UAEL, ARz sl wa gle Als 2.

Explain: Regimes of pool boiling.

Yt dlsclol otl QiR A Al

Explain construction and working of short tube evaporator with neat and
clean diagram.

W Wl YeR lgld gl We Yo e ol WUsll U L2l

JRICEN

Define: Black Body, White Body and Opaque body
cudl AWl: 6As Glldl, calese ollsl Aol AWAs sl
Explain the modes of heat transfer with one example each.
GUL dgolall HIsU WS GELSWL WA UMl
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