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1.

ET,EMENTS C}F FOOD ENGIFIEERING .I
Irull Marks -- 100

Time - Three heiurs

The figures in the margin indicate full marks
for the questions.

Ans*,er wry live questians.

(a) Write two extensive and two intensive
properties of a thermodynamic system with

2+2:4

(b) Differentiate between open system, closed
system, and isolated system with diagram.

4

(c) Mention two thermodynamic states and path
functions with their symbols. 2+2:4

(d.1 Horv work done can be calculated from the
First Law of Thermodynamics 7 4

(e) State and explain Zeroth Law of Thermody-

their symbols.

namics. 4
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2. (a) State and exptain the First Law of '[hermo-

dynamics mathematicallY" 4

(b) What is specific heat ? Explain two different

heat capaeities afld their relationship.
l+3:4

(c) A systern releases 225 W of heat rvhile 140

kJ of work is done by the system. ealculate

the change in intemal energY. 3

{d) In a ncn-flow proe€ss, there is a heat transfer

loss of 1055kJ and an internal energy

increase of 210kJ. Deterrnine the work

transfer and stata whether the process is

{e) State and explain the Seccnd f'aw of
Tnermodynzunies. I)escribe briefly Carnot

2+3:5

3" {a) Explain enthaipy and entropy with thsir

mathematieal exPressians. 2'#2:4

{b} Differcntiate berween reversibie and irrevers-

ibie Processes with exanrPles' 4

expansion or compression 3+1:4

(2)

isertherrual= isoi;aric. isochoric, anii

prsees$es irr a thermrd3'narnie
I.+



(d) Define and explain the efficiency of heat
engines. Define and explain the coefficient
of pertbrmance (CoP) of the refrigerator.

2*2:4

(e) r{n engine operates between 727oC and
127'C. The engine's heat input-is 6000 Joule.
Whirt is lhe efficiency of the engine and rvork
d*ne by tlre engine each cycle ? 4

4" (a) State and explain Fourier's
trausibl.

Law of heat

4

{b} H*w mean area of a hollow cyiinder can be

cr,l*ulated'? 4

(c) Cive the rnatiiematical expression of thermal
resis*:*e,e and thermal conductance. 4

{d) Arr interiar rvall of a furnace is maintained
at a temp€ra{ure of 900'C. Tire wall is 6Ocm

thick, lcr:r wiCe anrl 1.5m broad. The K value
of wall material is 0.4WmK. 'Ihe tempera-

tr.u'e of the culer rvall is 200'C. Determine

(r) ijeat ll(}.

{ii,r firennal
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5. (a) A pipeline of 150/160mm diameter c'arries

steam. The pipe is insulated rvith a 0'03m

thick layer of material with thermai conduc-

tivity of 0.20WmK, where the thennai

conductivity of the pipe material is 50W/mK'

Insulation of pipe reduces the *xternal

temperature of insulation to 80uC' Find the

rate of heat loss from a length of trcr of the

pipeline. The temperature of tXre inside

surface is given as 120oC. I

(b) State and explain Stefan-Boltzmann's Lar''' of

Radiation. What is a black body ? 4r2:*

{c) Explain Kirchhoffs I-arv with nmthernaiisai

expression. 3

(d) Express mathematicaliy LI\4TD. 3

6. (a) Define Nussett number. ls it dimensioniess

quantity ?

(b) Explain any heat exchanger rvith a

2+ l:3

riiagraui.
n

Graphically represent and explain the Parallel

and Counter-eunrent flcw lreat ex-

3+-t'-5
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(dl A dilute orilge juice is heated in a double
pipe heat exchanger from ZgoC to 75.C by
heat exchanging with hot water rvhich enters
the heat exchanger in a counter-eurrent
dr*ction and is cooled from 95oC
Calculate the log rneail

ence iLMTD).

(b) Find ttre COP of a refrigeration system if
work input is 75kJ&g and refrigeration effFect
prodr:ced is l50kJ/kg of refrigerant flowing.

3

{c) Expiain the different food freezing processes.

6

Estiinate the eonvecrive heat transfer coeffi-
cient of a meat block being irazen between
refrigerated plates r.",ith plate temperature at
*3*"C. It took a pror3uct 23 minutes to fieeze
in tlie plate freezer: The foilowing data ais
available. trnitial freezing t*mperature: --2"C;
Laieni heat of fusion: 280kTlkg; Thickness

(d)

15/i9l3rri 5em&FET302 (5) [Tum r:ver

7. (a)
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