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Fifth Semester
Chemical Engineering
Refinery and Petrochemical Engineering
Scheme July 2008

PROCESSHEAT TRANSFER (502)

Time: ThreeHours Maximum Marks: 100

Note :

)

Attempt total Six questions. Question No. 1 (Objectivetype)
iscompulsory. From theremaining questionsattempt any five.
Dol B U gl DIV U hHID 1 (RIS DR 1)

FIfrarf g1 A9 T § J fhegl urg &l g1 hIfTul

i) Assumesuitable datawherever necessary.

STl e B IR S1el °HE i)

iii) Incaseof any doubt or dispute, the English version question

should betreated asfinal.
frdY ff TR & g 3rar faare i AT F WS ey &
U9 I I HHET SIRAT

1. Choosethecorrect answer. 2 each

el IR BN IIT DI

)

)

Which of thefollowing surface hasthe maximum emissivity?
(& SmoothandBlack (b) Smooth and White
(© RoughandWhite (d) RoughandBlack

=1 | foper e fo gfRifadt siftrpaw gt @2

(or) g1 @ reft (3) F1¥ 7 T
(|) 6 T g (]) ¥ T Preft
Reflectivity of the perfect black body is

oof e ¥ R ReradiRd Bt &

@ o (b) 0.5

© 1 (d) o
Trapisusedtoremove

(@ Steam (b) Condensate

(© Non-condensables  (d) Noneof these
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o T ITAN fH Fepem F oy fpar e 22
(a1) g (9) Freic
() AT-Pre~dgel (g) SR § § I 8l

iv)  Which of thefollowing isthe concerned with the heat transfer?
(& Brinkmannumber (b) Stanton number
(© Schmitt number (d) Peclet number
= 8 Qe Ty gic gRIR A T8l 8
(1) fiieri Tr R () e =R
() fofe 7R () Udele TR
V)  Mechanica recompression evaporationisusedinthe production

of
(@ Alcohad (b) Didtilledwater
() St (d) Fruitjam
Hopfereper Raprilem arsdfiaor foracs IeutesT H SUaNT faam Sirar
g?
(31) eRTS (9) g St
() T96 (3) B oA

2. a A flat furnace wall is constructed of a 115mm layer of fire
brick with thermal conductivity of 0.4 kcal/hr.m °C backed
by a230mm layer of common brick of thermal conductivity
4 kcal/hr.m °C the temperature of inner face of wall is760°C
and that of the outer faceis77°C. 10
Cdculate:
)  Whatisthehesat lossthrough thewall iskcal/m?hr?
i)  What isthetemperature of theinterface betweenfirebrick

and common brick?

FHA Bi"d bl SlaR H 115mm HICTs &t BRI fse ot & fogeh!
ofife reacifact 0.4 keal/hr.m °C g 39 Uis 230mm AicTs &6t
P fiep oft & Roradht erfet sreadifadt 4 keal/hr.m °C & afg
3R Felg N A 760°C IR et Faig 1 A 77°C gl
TOAT |
) oA B B |ag ¥ keal/mPhr )
i) TRR i@ g B e & e H auEH|
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b) Explanmodesof heeat transfer. 8

ST TR & fAfdRt @ auie aR|

3. @ Methyl acohol flowingintheinner pipe of adouble pipe heat
exchanger iscooled with water flowing in the outer pipe. The
inddeand outsdediameter of theinner pipeare26mmand 35mm
respectively. Thethermal conductivity of steel is50 W/(m-k).
Theindividud film coefficient and fauling factor are 10
Alcohol coefficient = 250 W/(m?2k)
Water coefficient = 500 W/(m?k)
Insidefauling factor = 0.86 x 1073 (m2-k)/W
Outsidefauling factor = 1.7 x 103 (m2-k)/W
Calculatetheoverall coefficient based on the outsde areaof the
inner pipeincluding dirt factorsand excluding dirt factors.
Th ST UTSY Bic UaadoR H s Tedlgel 3TidRe Uisy o
Tell B XET & Ud 9t uIgy H well &1 @ U W I8 ovel g
ARG UI$T BT AARD I Tt IRT A 26mm Ta 35mm
gl T BT et drefaciaet 50 W/(m-k) 21 SSifisgsra fthed
DISfhfIRic vd wefer thaer gl
Tedlgel PISfhIRie = 250 W/(m?2-k)
arex coefficient = 500 W/(m?2-k)
3R Brafen thaex = 0.86 x 102 (m2-k)/W
It BReferT haex = 1.7 x 1073 (m2-k)/W
3TiARep UTET T aTESt &Tthel TR 3METRT 8¢ thaey Afed iR s¢
thareX &l Blshy 3NdR3TT PIgfthidRic Narferd|

b) Withthehep of temperature profile explan counter current and

parald current flow. 8
AT IS o TERIAT W BIS—eX PNe d URSTd PR Foll bl
A9 |

4. @ Howwill you calculate overall heat transfer coefficient from
individua hesat transfer coefficient for heat exchanger? 12
A SMNeR3ATA B TRIRR DRI HI TUFT S ¥l ?
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b) What doyou understand by controlling resstance?Explain. 6
HrolfonT RIS I AT T A9eId 22 quf HRTU

5. @ ExplainBlack body. 6
i dit B AT |
b) ExplanWien'slaw. 4
=7 @ @1 auiF |
c) ExplanKirchhoff’slaw. 8
foreats g o FwsTey|
6. With the help of labelled sketch describe 1-2 shell and tube heat
exchanger. Give condruction detailsand different parts. 18

g AMIfhd o3 T ARl A 1-2 9l T R FIc TaRToR Bl guH
| fafter 9rl 1 FEe W gyl

7. & Withthehep of |abelled sketch describelong tube evaporator.

10

g IR o FERIaT | AN Sgd TAIUNeR Pl qui |

b) Explanmultipleeffect evaporator feeding method. 8
JEIHIET ATy i hifeT Rl |aEsiTed

8. Writeshort notesonany threeof thefollowing: 6 each

a) Extended surfaceequipment

b) Dittus-Boelter equation

¢) Therma boundary layer

d) DropwiseandFilmwisecondensation
€) Bailing point riseand economy
iR & & foegl o R e fewafirr forau
3) TRAC eSS ThE FUYDRU

) fScea-dieer At

q) ot Ievgt eRR

) AR g fhevargd dreaie

) diafeRT urde Igw SR gpiAHT
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