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FOOD PROCESS EQUIPMENT DESIGN

PaPcr : FPT 702

Full Marks : 100

Time : Three hours

The figures in the margin indicate full marks

for the questions'

Answer anY five questions'

INSTRUCTIONS:

* Assume your dala whenever, wherever applicable'

* Preferably, write the ansuters in sequential order

1. (a) I)cscribc a belt conveyor with a neat

diagram and its applications in Food

proiessing. lo

Contd.



F
ft) l\tons/hours of boiler ash is to be

. transported to the ash pond by a horizontal

sctew conveyor. With thc following
operational and material data, spccify a

suitablc screw arrangement for thc Scrvicc
Data :

llulk density of the material : l400kgf m'
Filling Co-efficient :0' 125

Load of the screw / Dia of the screw = 0'8
Speed ofthe screw shaft:3lrPm l0

2. (a) Explain the criteria for se lection of material
handling / transportation equipment based

on material characteristics' 10

(b) A belt conveyor with an inclination of 15"

to thc horizontal is to be used fbr thc
transportation of iron ore lrom thc mines to

thc washing plant. Thc iron ore particlcs arc

of size 10-30 mm and of bulk densitY

2600 ks I m3 . Production at thc micro is
1600 b; I hour . 'fhc rnatcrials with around

l0olo rnoisture rnay bc takcn as mcdium
flbwable. For a bclt spccd of l'6 m f sec,

calculate the width of the belt to bc uscd lbr
the mentioned Purposes.
Data givcrr :

Constant fbr flowability of thc matcrial
(Ka)==0'067

Corrcction l:actor (C,)=0'95. l0
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(a)J.

(b)

What is a hcat exchanger ? What arc thc
hcat transfer mechanisms involvcd during
hcat transl'er from thc hot to Cold-fluid in a
heat cxchanger ? 2r3

A double-pipe heat exchanger is constructed
t,\

of a coppcr (K = 380 w I *'C )inncr tube of
intcmal diameter, Di --1'2cm and cxternal

diametcr. D 
" 

=l'6 cm . 'lhe Convection heat

transfer Co-efficient is reported to be

hi =700IVlm2"C on thc inncr surfacc of

thc tubc and ho =1400W f ^t"C 
on its outer

surfacc.

For a fouling factor

R , ,i = 0.0005 m' ."C lW on thc tubc sidc

R.r,i =0.002m2."Cf\( on thc shcll side

Detennine

(, The thermal resistancc of thc hcat
exchanger pcr unit lcngth and

(ii) Ovcrall hcat transfbr Co-efficicnts (U, )
- /-- \ -

and (U") bascd on thc inner and outcr

surface areas of thc fube respectivcly-
t)
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@)+.

(b)

(c)

Dcfine effectivcness of heat-cxchanger'

Under what conditions is thc elTcctivencss

N-fU rncthods definite ly prel'errcd over the

LMTD method in hcat cxchanger
analysis'r 3

Dcfine heat capacity ratc. Draw thc

tcmperaturc profile diagrams (T-X) ol'

double pipe heat exchanger lbr parallcl and

counter flow indicating thc inlct and outlet

tcrnperatures of hot and cold lluids. 5

FIot oil (cP=ztlollt'g'c) is to bc

cooled by water in a l-shcll-pass and

8-tubc passes hcat cxchangcr. '['hc tubcs

are thin-wallcd and arc tnade ol' ctlppcr

with an internal diamctcr of'I4cn '['hc

length of each tube passes in thc heat

cxchangcr is 5m, and thc ovcrall hcat

transfer co-e ffrcient is 310 W f nt'"C Watcr

llows through thc tubcs al a ratc ol'

0 2kgf sec, and thc oil through thc shcll

at a rate of 03 kg f s . 'l'hc watcr and thc

oil cnrcr at tcmpcraturcs of 20o(' and

150oC respectivcly. Detcrminc the ratc of
heat transfer in thc heat cxchangcr and thc

outlct temperaturcs of watcr and thc oil'
l-ake spccific hcat of watcr,

cp=4180Jlkg"c. t2
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5 . Writc short notes on :

(a) Pncumatic ConveYor

(b) Shell-and-tubc hcat cxchanger

@ Air-oPerated scrcen cleancr'

6. (a) tsxplain briefly differcnt types of Irlanges

uscd for Pressure-vessels' l0

ft) Discuss thc term "scrcening" ' I)uring

evaluation of an air scrcen grain clcaner

with two scrccns. 250gm samplcs wcrc

collcctcd for analysis of clcan sced fraction

from differcnt outlcts' Calculate thc

e l'ficiency rcferring following data : l0

7. (a) Ilxplain bricfly how will you clcan grains

by using a single drurn rotary screcn-

clcancr. 6

5+8-t 7

Undcr
size

outlct (gnt)

Ovcnizc

outlet (pn)
IJlowcr

outlet @/
Clean grain

ou et rgr)
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(b) List out the different types of bucket

elevator and their uses in Food processing

plant.

Differentiate the following :

(, Grading & Sorting

(iil Cleaning & Screening.

6

4+4=8
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