
Wh
at 

Pr
ess

ure
 

dif
fer

en
ce

 is
 

ne
ces

sar
y to

 
keep

 

wa
ter 

mo
vin

g Wa
ter has 

co
eff

ici
en

t of
 

vis
co

sit
y of

 
0.0

00
1P

as 

at
 

20
 

deg.
 

O
R

 

aff
ect

ing
 

fre
ezi

ng
 rate 

in
 

det
ail.

 

Q8. 

Di
scu

ss the 

Eff
ect

s of
 

Fr
ee

zin
g on

 
food

 

pr
op

ert
ies

 and 

Fa
cto

rs 

O
R

 Di
sc

us
s the 

mo
de

s of
 

hea
t 

tra
ns

fe
r. 

Q7. 
De

riv
e he

 
eq

ua
tio

ns
 for Wet and Dry bas

is MC. 

Se
cti

on
-B

 

(A
tte

mp
t any 

5)
 

(5
 

Ma
rks Eac

h) 

O
R

 

cu
rre

nt flow
 and (b) 

co
un

te
r-c

ur
re

nt
 

flo
w. 

100 °F
 

and 

he
ate

d to
 

150 °F. 

De
ter

mi
ne

 

LM
TD

 for (a) co
 Q1

0. 

A
 

hot 

flu
id 

en
ter

s 

a 
co

nc
en

tri
c 

Q6. 
M

an
om

ete
rs (2) PO: 

1,4
/C

O:
1,2

,7 

Q5. Dry bas
is M

C
 

(2) PO: 
1,4

/C
O:

1,2
,7 

hea
t 

tra
ns

fe
r 

co
ef

fic
ie

nt
. 

and 

am
bie

nt 

tem
pe

ra
tu

re
 is

 
20°

C. 

Es
tim

ate
 the 

co
nv

ec
tiv

e 

100
0 

Wm
. The 

sur
fac

e 

tem
pe

rat
ur

e of
 

the 
pla

te is
 

120
°C

. 

The rate
 of

 
hea

t 

tra
ns

fer
 per uni
t 

area
 

from
 a 

me
tal pla
te is

 Q4. 
LM

TD (2) PO: 
1,2

,3/
CO

:1
,2,

6 O
R

 Q3. 
Va

po
riz

ati
on

 (2) PO: 

Q2. Bul
k 

den
sity

 (2) PO: 
1,4

/C
O:

 3,5 

Q9. 

Di
scu

ss 

in
 

det
ail

 

ca
nn

ing
 of

 
fru

its.
 

Q1. 
D

 
val

ue 
Qu

es
tio

ns
 

(2
 

PO: 1,3 
/CO

: 2,4 Ma
rks

 

M
ap

pin
g 

Se
cti

on
-A

 (12 

Ma
rks

, 

Att
em

pt All) att
em

pte
d. 

Im
po

rta
nt

: A
t 

the 

250
 m

m
 

the 

pap
er. 

Co
nti

nu
ati

on
 

she
et will not be

 
pro

vid
ed

. No
te: 

Wr
ite to

 
the 

po
int

. D
o 

not 
ins

ert
 

ma
rgi

ns 

in
 

the 
ans

we
r 

she
et. 

Do
n't 

wa
ste 150 m
m

 

4 Tim
e 

al
lo

tte
d:

 
3H

rs.
 

Max 
Ma

rks
: 6

0 

350
 m
m

 

Pap
er 

Tit
le: Foo
d 

En
gin

ee
rin

g; Pap
er 

Cod
e: 

MF
TC

- 105 

Jan
, 

202
3. 

M
 

Tec
h 1s

 
SEM 

DAROY END
 

SEM
 

EX
A

M
IN

A
TI

O
N

 Jam
ia 

Ha
m

da
rd

, New 

De
lhi

-1
10

06
2 Sch

ool
 of

 
In

ter
di

sc
ip

lin
ar

y 

Sc
ien

ces
 &

 
Te

ch
no

log
y 

De
pa

rtm
en

t of
 

Foo
d 

Te
ch

no
log

y 

at
 

poi
nt B

. 130
0. If

 
the 

pre
ssu

re at
 

poi
nt 

A
 

is
 

125 

kN
/m²

 

find
 the 

pre
ssu

re 

A
 

Roll
 No. 

pipe
 at

 a 
tem

pe
ra

tu
re

 of
 

300 

°F
 

and 

is
 

to
 

be
 

co
ole

d to
 

200 °F
 

by
 

a 
cold

 

flu
id 

en
ter

ing
 at

 

1,
2,

4/
CO

:1
,2

,6
 

END
, 

me
nti

on
 

how man
y 

qu
est

ion
s 

from
 

eac
h 

sec
tio

n you hav
e Be

for
e 

an
sw

eri
ng

 

mak
e sure

 you hav
e 

me
nti

on
ed

 the 
Qu

est
ion

 No. 

&
 

Se
cti

on
. 

and B
. 

It
 

is
 

fill
ed with

 

wat
er and oil 

den
sity

 of
 

99
8k

g/m
' and AU
-tu

be
 

di
ffe

re
nt

ial
 

ma
no

me
ter

 is
 

co
nn

ec
ted

 to
 

two 

pip
es at
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E

N
D

..
. 

11
 

PO: 
1,3

,4/ 
CO

:4,
5,6

 8 

10
 

PO: 
1,2

,4/ 
CO

:1,
2.4

.6 

PO: 
1,2

,4/
 

CO
:1,

2,4
,6 

PO: 1,4/
 

CO: 3,6
,7 

PO: 1,4/
 CO: 1,3,

5 

PO
:1,

3,4
/ CO: 3,4,
5 

C
O

 
&

 
PO

 

PO: 1,4
/ 

Q
. 

N
o 

8 

C
O

 
&

 
PO

 PO: 1,4/
 CO: 1,3,
5 

M
AP

PI
NG

 

Q
. 

N
o 

7 

PO
:1,

3,4
/ CO: 3,4
,5 

Qu
est

ion
 N

o 

C
O

 
&

 
PO

 

MA
PP

IN
G 

the 
pro

ces
s. 

the 
qu

an
titi

es of
 

the 
was

te 

stre
am

 and the 
pee

led
 

po
tato

es from
 

0°C 

ref
ere

nce
 

tem
pe

rat
ure

) of
 

the 
stea

m is
 

275
0 

kJ/k
g, 

det
erm

ine
 4.2, and 3.5 

kJ/
(kg

 K), 
res

pe
cti

ve
ly.

 If
 

the heat
 

con
ten

t 

(as
sum

ing
 

Fre
ezi

ng time
 is

 
2.2 hrs. (Use

 

Pla
nk'

s 

Eq
uat

ion
). 

The 

the
rm

al 

con
du

cti
vit

y of
 

the 
pro

duc
t is

 
1.25

 

W/m
K and the 

init
ial 

fre
ezi

ng 

tem
per

atu
re 

is
 

-20C
. The late

nt heat
 of

 
fus

ion
 is

 
300 

kJ/k
g. co
nv

ec
tiv

e hea
t 

tra
ns

fer
 

co
eff

ici
en

t for the air 

bla
st is

 
50

 

W/
m-

K. 

in
 

the 

tun
nel

 is
 

at
 

-12
°C

. The 

pro
du

ct 

den
sity

 is
 

100
0 

kgm
' and the 

O
R

 

acc
om

plis
h the sam
e 

deg
ree

 of
 

let
hal

ity
? 

pa
ste

uri
za

tio
n?

 

Wh
at time

 

wo
uld

 be
 

req
uir

ed
 at

 
650

°C to
 Z

 
valu

e is
 

7°C
. How man

y 

org
ani

sm
s will

 be
 

left afte
r 

ave
rag

e 

D
 

valu
e at

 
65°C

 for the 
mix

ed 

po
pu

lat
ion

 is
 7 

min
. The 

The 

pro
ces

s 

sho
uld

 

pro
duc

e l00 
kg/

min
 of

 
30% T

S 0.5%
 TS, and the 

stre
am

 

bet
we

en 

sta
ges

 1 
and 

2 
co

nta
ins

 

25% TS. stre
am

 

whe
n the 

rec
ycl

e 

co
nta

ins
 2%

 

TS, the 
wa

ste 

stre
am

 

con
tai

ns 

retu
rne

d to
 

the firs
t 

stag
e. 

De
term

ine
 the 

ma
gni

tud
e of

 
the 

rec
ycl

e 

co
nc

en
tra

tio
n 

pro
duc

t from
 a 

low
-to

tal
-so

lid
s 

stre
am

, 

whi
ch 

is
 a 

low
-to

tal
-so

lid
s 

liqu
id 

stre
am

. The 

sec
ond

 

stag
e 

sep
ara

tes
 the fina
l 

acc
om

pli
she

d in
 

two 
stag

es with
 the first
 

stag
e 

res
ult

ing
 in

 
rele

ase
 of

 

(TS)
 in

 a 
liqu

id food
 

from
 10% 

to
 

30%
. The 

co
nc

en
tra

tio
n is

 

Q14
. 

A
 

me
mb

ran
e 

sep
ara

tio
n 

sys
tem

 is
 

used
 to

 
co

nc
en

tra
te tota

l 

sol
ids

 

Q13
. 

De
rive

 

Be
rno

ull
i's 

the
ore

m and 

Po
ise

uil
le's

 

Eq
uat

ion
. 

wit
h 

a 
rad

ius
 of

 6 
cm. 

with
 a 

vo
lum

etr
ic flow

 ratc 

of
 

0.0
15m

3/s
 

rem
ain

ing
 

wa
ter

. 
nu

trit
ion

al valu
e of

 
12% 

pro
tein

, 8%
 

fat, 5%
 

fibr
e, 3%

 

ash and 

Q12
. 

Ca
lcu

lat
c the 

Se
cti

on
-C

 

(A
tte

mp
t any 

2)
 

(11
.5 

Ma
rks Eac
h) 

CO: 3,6
,7 

of
 

un
pee

led
 

po
tat

oe
s, 

wa
ste 

stre
am

, and 

pee
led

 

po
tato

es are 3.7,
 wa

ste 

stre
am

 

from
 the 

sys
tem

 

lea
ves

 at
 

60°
C. The 

spe
cif

ic 

hea
ts 

tem
pe

rat
ure

 of
 

17°
C, and the 

pee
led

 

po
tat

oes
 

leav
e at

 
35°

C. 

A
 

po
tat

oe
s. The 

un
pe

ele
d 

po
tat

oes
 

ent
er the 

sys
tem

 

with
 a 

Ste
am 

is
 

sup
pli

ed 

at
 

the rate
 of

 4 kg
 

per 100 kg
 

of
 

un
pee

led
 Stea

m is
 

used
 for 

pee
ling

 

pot
ato

es 

in
 a 

sem
i-c

on
tin

uo
us 

ope
rat

ion
. 

bla
st 

win
d 

tun
nel

. The 

ini
tial

 

pro
duc

t 

tem
pe

rat
ure

 is
 

100
C 

&
 

cold
 air Q15

. Find
 out the 

dia
me

ter
 of

 
the 

sph
eri

cal
 

pro
duc

t 

bein
g 

froz
en 

in
 

an
 

air 

of
 

4x
10

/m
L. 

It
 

is
 

to
 

be
 

pro
ces

sed
 at

 
79°C

 for 21
 

sec
ond

s. The 

Ql1
. 

Poo
led raw milk

 at
 

the 
pro

ces
sin

g plan
t has 

bac
ter

ial 

po
pu

lat
ion

 

thr
oug

h 

a 3m
 

long
 

pipe
 

spe
cif

ic heat
 and 

con
du

cti
vit

y of
 a 

food
 

ma
ter

ial with
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