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:
1. Attempt all questions.
2. Make Suitable assamptions wherever necessary.
3. Figures to the right indicate full marks.
4, Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.,
6. English version is authentic,
Q.1 Answer any seven out of ten. €2HIl SIEURL AUlctoll elled L
1.  Write Fourier’s law and explain all the terms
1. g3laR ofl [Aas el as €25 UEl uuondl.
2. Define Thermal conductivity and derive its unit.
2. wld §s620[2 ofl cavall cull Ua doll AsH dlRdl.
3.  Differentiate Natural and forced convection
3. olURE el glAS Sedsalel oll dglelcl ULl
4.  Define heat transfer coefficient with its unit.
¥. (32 gluge slodlallele ol ceuvell Aot AsH W Al
5.  Define Range and Approach in an heat exchanger
W (32 AseABR ML o Aol AU ofl cartvall el
6.  Define Pitch and Clearance in Shell and Tube heat exchanger
s. A o5 Yo (B AsAR2 Ul MU wal scllazy ofl ceuven cull.
7. What is fouling factor?
9. slGclloL 3522 9 B2
8.  Define condensation and boiling.
¢.  Sodctddet ol ollesellol ofl cauvall cull,
9.  Define emissive power and emissivity

¢.  Allla waR e B8l ol cavai el
10.  Define Capacity and Economy of an Evaporator
0. Balulze? ofl 3UAE el sslollall ofl ceuvew cull.
Q.2 {a)  Derive the equation for steady state heat transfer though a solid wall of one
layer.
U2 () A udell Reauet digll act 81 e Gl dgela] Yol dlrdll.

OR
{a) Write the equation of steady state heat transfer through conduction and
explain the resistances offered to heat flow.

@) qAlwd Bawd Hiell adl RS Re Gul dgole] Yol dull wal Grul
c&aial GLolell Bl umetel.
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Define Heat Flux, Heat conductors and Heat insulators
(d2 setst, (Be $s522 ol [Be BydeR ofl cauvall cul.

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

slolslz WU Hi SlElse 8ydalet ofl laAxe] YA dral.

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.

82 MYl oadell Beue ol aie ss62@QE 1.0 WimK ual dell aste
230 mm 8. dofl vew{l olyA 10 mm WSS Bl 0.4 WmK wad
§s(52(Q8l of As UM coude . Al od BSL dWell dluMletell
dstad 30 K waadd 8 dl ([$2 2iks uR Ykle Adlaw wuad g

R UL

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.

WA WBU (k=43.03 W/m.K) Boll 6lLel U™ 115 mm el HLSLS 5 mm
8 dol 50 mm siSell 85% Aaslellal (k=0.7 W/m.K) of Us @oudd B.
WHU] AidIS dludet 150°C Wol BotryA@Uolo] GLEL dlUMlel 32°C

8. weu ol ycll fle? uisl ad Gau aset el

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

el Aasn wudld Bsllwad Be zirg: sloglafledle widl

AUlaRule (32 2igR sloglllaie Ancde] Yot direl.

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

solel WBU 51822 s2e (32 AsUARR U2 LMTD of YA clrel.

Write a short note on Double Pipe Heat Exchanger
soel Wwou dle s doge{l gsalln dull.

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

122 At Ws eyul Be AseABR ofl 22wy ol - 2uglA €121
Define fins and explain its types with application
(3ot ofl catluall cull wWel dotl ustal Guallollct AL uHt el

OR
Write a short note on Plate type Heat Exchanger

e aldu Sle Asuell gsellts cull.
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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 9l adcl Wil 87°C ol g 53l 67°C clurlal dldal Hi2 25
Kg/s oll 6sL Wl oll Grallol sl wd & Boj clulel 27°C & dl

6SL WRllo] Gllal cliuHLet k.

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.

soet WeU (B2 AsedAos? il vieew wsu Higll 1000 Kg/m welly dd
cgol 52 B dal 30°C Ul 90°C Yl oRrM sl W@ 200°C A FAR{let ol
Guallal el AU B B 100°C A ol wsu MYl weRk osa 8.
ol wellor At el 3Aletell ¥A4ls B2 2.1 wa 2.51 KI/KgoC 8l dl

s1@22 s22 scll il 3Alet oll yas £2 L.

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.

oA vl Hdldl ol vt 51622 s22 scll Wil sod wsy (82
AsuYorR oll (32 gius Adaw Aldl: Hlausd veslsles] Soide wal
AUB2A2 cdluMlot 423 K Al 353 K. WRlle] setde usl wuBede
AldHlel 303 K ol 318 K. (B2 cllat: 411 kw. waRullel Be 2lusg?

sloglallaie: 4200 W/m2K

OR
Find out the overall heat transfer coefficient if Inside & Outside film heat
transfer coefficients are 12 & 11600 W/m2XK respectively. Inside & Qutside

diameters are 25 mm & 29 mm respectively. Thermal conductivity of metal is
349 W/m.K

ol uicdls wol el Be gluse sloglllae wegsA 12 wal 11600
Wm2K 8l ol Aauld (@2 giuge slogldlaie dl. diddls el
GULEL CRUY ojsA 25 mm Wl 29 mm B. Aed ol udd sssdldlldl 34.9
W/mK 8.

List the laws of Radiation and explain Kirchhoff’s Law

2l Aatet ol aplle(l 2z cull el (Buly ol [ wHostel.

OR
Explain triple effect evaporation system.

dlud B%se sdlue: Axatl.
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’K*.

VAL oloUsR UelAos WU Hiell WAt sl adl le clla el
WHY oll ol UM 50 mm Aol dHell 377 K ol i vk aa 9.
gal of cluMiel 283K 8. AU = 0.90 ua Wlgol ollceRtot

VAUALS 5.67 x 10° W/m2K* 8.
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®
Wim’K*.

AS 6 m AL Al 60 mm Gl UM uRleldl wsu Hel 170°C ol
RO UAIR A B, WYOUYe] cAcllalR@l 290 K cllUMl tRld 8. %l
AHA N = 0.90 ual Wlgel cllcaBNot WAUAALS 5.67 x 108 W/mZK*

alal dl 28l&atet gll audl dle dl sl

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
%C. 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 ki/kg and 2383 ki/kg
respectively.

10% sets URdl slalloll dadl ol 50% Yl awaell 8. s 30000
kg/hr ol 20 °C cdluHlel Elwe A 8 Aal 50 °C Gsal B. %l $ls oll
Wlsls dle 398 KilkgK), dR0lell 533ust ofl el wellel
AuRAsnetell dée gle wafsH 2202 ki/kg sl 2383 kifkg &lal dll:
gatul222 ofl 3UAE], ARz sslelldl wa &l cdls ikl

Explain: Regimes of pool boiling.

yel ll8c{loL ol [Aelll el

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

2Ly Aol YR wugld sl We Yo sardleR ol uel Wl 512l

TRICEN

Define: Black Body, White Body and Opaque body
cludl cdull: ods ollsl, colsse ollSl wal 20Us wllsl.
Explain the modes of heat transfer with one example each.
GaHl dgotoll HlsH A5 GeLe0L WA Aol

e sfe sfeske sk sfe sk sk sfeoskeshe sk
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