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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER- 4(NEW) EXAMINATION —-SUMMER-2020

Subject Code: 3340501
Subject Name: Process Heat Transfer
Time:02:30 PM to 05:00 PM
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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.
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Answer any seven out of ten. izl SIHUBL Ald<ll syALoL HALULL

Define Heat transfer rate and Heat flux.
(52 21452 22 21 (62 sas <l ArvaL 2.

Define conduction.
£35e, il AL AL

Define convection.
sedsl Al vl AL,
Define emissivity.

w A2 AL e sl

Define economy and capacity for evaporator.
A2l S5lAlH] pied sULZL Al c2rva) v,

Define Tube pitch.

2401 (U <l vl sl

Define Thermal insulation.

ARG DU <l ALvAL 240Ul

Write physical significance of Reynold number.
24l1es 042 <AL physical significance 4vil.

Define Heat Exchanger.

(g2 vAsz2on2 <l ) 241Ul

Define Counter current flow.
51622 532 54l <l vl i,

Derive equation of heat flow for two layers of cylinder.

oL ug Alou [Rldsz iz (g2 sal < uHls20 dizal,

OR
Derive equation for critical radius insulation.
Hradu Hi2 [52lsa 2o o usls2e diral,

Explain Newton’s Law of convective heat transfer.
595219 (82 2152 HIZ 42 Al [ dHmAl.
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OR
Explain types of convection with examples.

Seq59eell U511 Gale AL 4 AHMAL

Explain Thermal Conductivity of solids, liquids and gases with examples.
tet, UALS] e A 12 248 d 53521412 Gelgzil 2l Aol
OR
Explain Thermal insulation with examples.
ARE AU BELRBL 2L AHMAL

A wall is made of brick of K=1.8 W/(m.K), 200 mm thick. It is lined on the
inner face with plaster of K=0.7 W/(m.K) and thickness 20 mm. if a
temperature difference is 60 K is mainted between the two faces, what is the
heat flow per unit area of wall?

25 gl K = 1.8 W/ (m.K) <l ©22il oieil 9, 200 HIHl 2nél. d«il viezl otisy

Yz w2z K= 0.7 W/ (m.K) 21 213155 20 HlHl 2112 did 534 69, o7l dlumiell

-

d5ldd 60 K €9 d 6l A1 422 Yo 69, (il 2isH &t £ls (g2 54l 524l 92
OR
A cylindrical tube has inner diameter of 10 mm and outer diameter of 25 mm.

find out rate of heat flow from tube length 500 cm if inner surface is at 473 K
& outer surface is at 350 K. take the thermal conductivity of tube material as
0.5 W/(m.K)

AUUSIR AULL Al 2IE2AL A 10 MM B AL 2414 20 mm 9. 671 <0t <Al dollsd
Woo cm, s¥l i<l AUIZ] 473 K 24 o1&l 4U1E] 350 K 1A dl ol HiZl U1z ddl
(52 sel 22 2liEl. 2201 H2R2d <l g s<¢(52(421 0.5 W/(m.K)

Derive equation of overall heat transfer coefficient.
21192 204 (82 21452 5155212 Wiz wHls20L dlrAl,
OR
Draw neat and labeled diagram of 2-4 shell and tube heat exchanger.
2= A4 2 2401 (62 vis2Aon2 <{l 29209 Bied AH[AZ[RAA 25(d 2izL

Classify heat exchanger based upon their function.
5P Al AR (32 is22or < Qoils2el 53,

OR
Derive LMTD equation for co-current flow.

51-5%2 56l Hi2 LMTD < 4+ls20 dlzAl,
Classify evaporator.
DA < A{[5201 53,
OR
Explain Characteristics of liquid for evaporation.

DAz 12 ALl aefBisdizil dumd.
Define pool boiling. Explain resigm of pool boiling.
ya oS (EaL AL sl Y oS (EoL | RamdH uumal,
OR
Differentiate between drop-wise condensation and film-wise condensation.
S AUDA SedetUA iel [5eH AOU SededUA A2l d51Ad AVl
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Explain black body concept in brief.

ods o1&l Sledrted UlEALAn] AHMAl.

OR
Define radiation. Write three example for radiation.
Lxoiue <l vl quil, 2[2uiu AL oL GelgREL QUi
Derive e = a.
e = a dldl.
OR
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. 24k WY 423 K 2i5 31 Wizl w2 4 €9 sx<ll slisyollsy < dluHied
300 K 9. oyl e = 0.8, dl {2z douts) <l wdu Uiz 42 He222isy lis 2|2 214
2412 WU <il 0.d. 60 mm. .

A hot fluid enters a double pipe heat exchanger at a temperature of 423 K and
to be cooled to 363 K by a cold fluid entering at 308 K and heated to 338 K.
Shall they be directed to parallel flow or counter current flow to have more
rate of heat transfer?

AH UALSL gotd WU (82 is2AorR HL 423 K dluHI4 24 WAL &9 214 363 K el
olg AL d HI2 2g UAlEl 308 K U9 €9 24 338 K Yl o121 21d 9. 9 dud URad
YAl 224l (32 21eu52 <Al 99 22 HI2 51822 532 Udlsl (2l [A2(ad s
21497

Explain plate type heat exchanger.
w2 219U (g2 viszAonz dHmAl.

Draw neat and labeled diagram of short tube evaporator.
glle 2401 SAUR2R <l 29429 i, AH[AZ[Ad 24150d 2izL.

Differentiate single effect evaporator and multi effect evaporator.
[Ria1e S5z DAz i H[e2 9552 HAUIR2R <AL dgldd QL.

Derive equation of one dimensional steady state conduction for wall.
(Balet HIZ Aol SISHaA 223 222 5ee52, < Arls20L dlRal
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