Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER - IV EXAMINATION -WINTER - 2018

Subject Code:3340501 Date: 20-11-2018
Subject Name: PROCESS HEAT TRANSFER
Time:02:30 PM TO 05:00 PM Total Marks: 70
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1. Attempt all questions.

2. Make Suitable assumptions 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.

Answer any seven out of ten. cauigl 5ISURL Uldedl sxaLeL 2AUL. 14
Define steady state heat transfer
2912 GrHL 2sHpL A Rild 52U
Define heat transfer coefficient with its unit.
Brul A5HEL URHLBLAL Al 2054 UGSl Arv1ild 52,
State Duhring’s rule for evaporation
HAURIA HIZ AEAHAL [A1H AL
What is critical radius of insulation?
Seqdold Hi2 s121sa 28 9 69
Define: Emissivity
SHlzldL2] areqild 520,

What is opaque body?
2UIREIS UEIA 9L 89

Define Thermal conductivity.
GEHL Alssdl A Rild 52,
What is fouling factor?
51640l 5522 9,99

Write down Plank’s law

i <Al (M gl

Write importance of Heat transfer
BEHL LS5l < HiseA Ui,

Derive Fourier’s law.
5122 (A3 24104ld 521

OR
State and explain Kirchoff’s law.
Sllsll (A4 Quil 21 AHMALL

Differentiate between dropwise and filmwise condensation.
SIUALHP 2 [5EHALDR 53 AAL d5lAd QUi
OR
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Differentiate Natural and forced convection
AYRE 21 5148 5eA52UAAL d5lAd Quil

Give advantage of multiple effect evaporators over single effect evaporator.
Hezlud 9552 HAUI2R L dlod 9552 SRzl ULUa 14l 241,
OR
Write a short note on Double Pipe Heat Exchanger
3018 UISY 12 Di522Aen2 UR 25l QUi

Derive the equation for steady state heat transfer though a solid wall of one layer
25 2zl Ut (214 2Rl [R42 I GEHL 22141420 HIZ U450 dlRAl
OR
Define: Heat flux, Rate of heat transfer and temperature gradient
AuAR{lA, 520 €12 sa ] BEHL 2LALdR 22 2 dluMld A2

Define condensation and boiling.
tefl520 21 Bes@ed AL 53,
OR
Classify modes of heat transfer.
Bl 22ldidBLAL Us1A {5 5.

Describe capacity and economy of evaporator.
Ul AAL BHAL 24 S5l AL 53,

OR
What is nucleate boiling?
sl 212 Gesag &

Define black body, gray body and white body.

ARl 520 510U ULIA U UL i USE ULIE
OR
Discuss regimes of pool boiling.
UH244 GesAeel Ul 221 52
Explain 1-2 Shell and tube heat exchanger with neat sketch.
215l 412 1-2 Ae w1 2404 |2 2Us2A0r2 AHMA,
OR
Explain construction and working of short tube evaporator with neat diagram.
215l 12 2012 2401 HAUIR22, AESIH e 51H AHMA

Explain Stefan Boltzmann law.
225 ollezotHeA-l (A4 AHMAl,

OR
Explain various types of baffles
AL HA0L UslA] GA5EU UHMAL
Explain triple effect evaporation system.
Slua 9552 HAUIR2R UuHMAL

OR

Derive equation for overall heat transfer coefficient.
AU GAHL ASHEL UZIHIBLA A dlRdl.

What is LMTD ? Derive equation for counter current flow.
2. 2141.21.<l 9 90T UAdluALs Hize YA dldl.
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Aniline is to be cooled from 93 0C to 66 OC in a double pipe heat exchanger having a
total outside area of 6.5m2 . For cooling, a stream of toluene amounting 3900 kg/h at
a temperature of 38 OC is available. The exchanger consists of 3.2cm O.D. inner pipe
in 5¢cm 1.D. outer pipe. The aniline flow rate is 4536 kg/h. Then for counter-current
flow Find outlet temperature of toluene. ( Flow is counter current)

BRIMALSS 5 el olglRe &g <0 QL 4l &9, dHi lelelldad ¢33 4l e e A yHl &g
520HL HI2 300 [5./5615L 22 214l Ul 3¢ A Al Hofl 2] 69, ALl vieasl
YISUAL A1zl A 3.2 AL 2 o1zl ulshudl vierel 2w AHL uisuninl oidg 6.
Vflefladl nalg wu3e [5./5815 9. dl AHAH A6dL UALS HIZ AR [Asndl 21eyd
ALUHLA 2L (UALs Udluals (434 [zaumi ag .

Calculate heat loss per m20of surface through a brick wall 0.5 m thick when the inner
surface is at 400K and outside surface is at 310K. The value of thermal conductivity
is 0.7 W/(m.K)

2idRs AUl U2 W00 5. dluHld G 2 ozl AUIZl U2 310 5. dlUHIA SIA 89 Al ou
L. oxél Sl (Banaedl a2l uzedl udl Hl2z £ls ozl agesil apid<l 521 484 drssdidl
(54d 0.9 dlz/(Hl. %) ©.

Find Out LMTD for Q.5(a)

Y2 U (B1) HI2 224,21, <l awdl s,

What is monochromatic emissivity?
Hicdl51HElS Geusy 9 &9

3/3

oY

04

oY

03
03

03
03



