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- ELEMENTS OF FOOD ENGII\EERING-I

Full Marks - 70

Pass Marls - 28

Time - ni.o Lo,r.t

The figures in the margin indicate full marls

for the questions.

'Answer question No.l and try frve &om the rest.

l. (a) Fill in the blanks i lx4F4

(i) The real or i-"gt"u"y surface that

separates the systeln ftrun its qurroundings

is called the 

-.(ii) 375 K (Kelvin) is equal to 

-. 
€.

(iii) The radiation ernitted by bqck body is

called 

-:(iv) The S.I unit of heat flux is --.

[Tirm over



2.

(b) Distinguish {ry two of the following :

3x24

(i) Mechanical equilibrium and chemical

. equilibriunr

(ii) Source aod sink of a thermal reservoir

(iii) Isotherrml and isobaric processes.

(a) What do you mean by a pure substance ?

Define s.firated liquid and satu€ted
temperahlE. : - 6

(b) State first }aw of thermodynamics. 2

(c) Heat is transferrd to a heat engine from a
furnace at & rate of 150 MW. If tbe rate of
waste heat relrtion to a nearby river is 80

MW, detemrdne the net power output and the

thermal eftiency for this heat engine. 4

(a) What do pu mean by heat flux ? 2

ft) A stainless steel plate 5 cm thick is

maintained at a temperature of 60OoC at one

face and l00gc on the other. If the thermal

conductivity of stainless steel is 20 W/mtc,
calculate ht flux through the material. 5

3.
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(c) Deermine the thcrmal rcsistance of the
conrpositb wall as shown in figure-I, if the
th€rrnal cmductivities of walls A, B, C and

D are 50, it, Z ana 30 Wrnk respectively.
Given daia :

Tbe area of the stabs A, B, C and D arc lm2,
g'51P, 0'.5d and lm2 respectively.

The thickncss irf sUfs A B, C and D qre

5 cnr" l0 crn and 5 cm respectively. 5

Figrue I

a., (a) What is the driviry force of heat tansfer ?

How will you define convection heat' traosfer ?. l+2:3

@) A fluid of teryerature lsoC is flowing over
a flat surfEc€ mdntained at 152oC. lf thc
'croes-sectiooal al€8 of the flat zurface is
0'020m2 and the ratb of heat transfer from
the llat surfacc to tho fluid is 800 W;

calculate the cotrvective heat transfer
coefrcient,

(c) What are the f,orce and natural convectionb ?
4

(3) [T[m ovcr

5
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5. (a) What is a heat exchanger ? ivlention any three

types of heat exchanger. 2a3=5

(b) Draw the ternperature profiles (T-x) diagrams

of parallel and counter flow heat exchanger'

(c) A dilute pineapplejuice is heated in a double

pipe heat exchanger frol'n 28'C to 75"C by

heat exchanging with hot water which enters
' the heat exchanger in counter current

direction and is cooled from 95oC to 85oC'

. Calculate the iog mean temperature difference

GIvf[D).

6. (a) What are the main components of a shell-

and-tube heat exchanger ? Draw a shell-and-

tube heat exchanger. 1+?=t

(b) Dpfine effectiveness of a heat exchanger.

(c) Hot water at 70oC is flowing over the upper

surface of 3m long flat plate whose surface

tqnp€ratue is 25'C. If the Nusselt number

is 521 and coeffrcient of thermal conductivity,
K is 0'685 WmoC, calculate the convective

heat hansfer coe{Iicient and also heat flux.
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z {a)

l

(b)

8. (r)

'fu f,Xaciue's $etold of 8o6nd ht of
*grrradfnrnr;as. 2

Dc6nc a ocmgcuoloa cYclc nd c&ig@t
Whd rc thc main objoctivcs of rceigsrds
lDdhcrtre ? 4+H

Xb &od.ooryrcncf of r ftigcre b
rrdbtrbd d 3rc &Y rm'1ry hcc fio.n it
'd a tdc,of ?.K-W- ffifrc cEtircd pu*cr inpe
s ftc di$se b 2 KtV' ibambc

fr1 ffb coffioirm d Pot&ore of rtuc

lctlgcre.

@) [hc te dihcd iqiocifo. no &c rm
fu hcs ftc cmigcru' 4

Fqrlr"" et fdcn'iry hod ftocring sfu'b
*ri& diqrm :

{c}

G' tucr&BtYiifu o@ctofreftigerad

G' Food ftF-r'g eY dr bb+ {+4=8

{b) Writc &st astee ,or firo{&c-bo"lcn /t
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