JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -1 EXAMINATION- 2024

B.Tech-VIII Semester (BT)
COURSE CODE(CREDITS):ZIBIWBTSBI MAX. MARKS: 15
COURSE NAME:Food Processing and Engineering
COURSE INSTRUCTORS: Dr. Anil Kant MAX. TIME: 1 Hour
Note: (w)All questions are compulsory.
(b)Marks are indicated against each question in square brackets.
(c) The candidate is allowed to make Suitable wumeric assumptions, and use water les
wherever required for solving problems.
Q1 " Qg

/

a. Write a detailed note on food processing and technology coveri @wing aspects i)
Concept, Origin and historical perspectives ii) Importance oig'o cessing i) Level
of food processing iv) Food Technology vs Catering Technolo 41

b. Interpret the concept and subject matter of Food Engig

2 What are unit operations?
Enlist some important unit operations pertaining t

otk industry.

21
Q3

processing industry. 3}

?ﬁ co-m
Write a detailed note on the impoﬂ@ steam as a source of heat in the food

N CO-L, IV

Q3 v
a. Let a steam collection @0 m’ capacity of boiler is to be filled with steam at
Cal

pressure 1.5 MN/m?. gic amount of heat to be supplied to water at saturation
temperature (Given B&@lpy of saturated water at 1 atmospheric pressure is 417kJ/Kg).
& y

A 4]
b. Calculate @ vt of heat needed to be supplied to super heat 20 kg steam from 128 C
_ : [2]

to 150C.,

l\ P.T.0
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1a

Propertles of Saturated Water and Steam

Tempe-  Sahire Density Specific volume Specific heat Yiscosiy Thermal Frondi} number Surfoce Volume  Compress-
ranxé  “atfon p kgt B, m¥kg capacily 2 mNem® conductivity Ny (CUR)  tention  expansion bility &
8 uc g Gy KIg K Y WiaK  dmensionless G mNin  coefleler  bac
: p Um? Lt
Water Sieam  Waer Sweam  Water Steam Water  Sieom. Water Stzom Woter Steom Water
L G611 1000 000485 000100 2062 A7 188 1755 00038 0569 00173 1302 02 756 0.060 =10 30,98 x 1ot
N 1227 1000  0.00940 000100 1064 4193 1360 1301 0003 0587 00185 929 081§ 742 008Rx 107 472,89 x 10®
) 34 Wi Q01 000100 STR 4482 1866 1002 00084 0603 00191 695 0S8 728 0207 x 107 4591 x 10¢
ki 424 00304 000100 329 4179 1875 0797 00057 0518 00J98 3539 03 712 0303« 107 4473 x 10

00513 DOOIOL 193 AY9 1EES. 0451 00101 0632 00204 431 0930 696 0385 x 107 4422 x 100
00833 000101 1205 4481 1899 0S4 004 0GB 00200 333 0939 679  04Ex 107 4407 x Mt
DI 000102 T6R 4185 1S15 042 00107 0653 OM207 296 0947 662 03B x 107 4450x (00
- QOD0L - 505 AIS0 1536 0400 - 0011) 0662 00224 2353 0955 644 O3B 107 4515 x [0°
000103 341 AIST 1962 0330 014 O6T0 GM3 205 0966 66 068 x 107 4610 % fot
nALY --mﬁ 2";?; g:: 1992 o.‘u: Q0117 0576 00240 193 0976 607 0696 x 100 S7.34 % 006
CAYE 0001 L1673 - 4 2028 0278 00121 0631 00249 1723 0886 S89 0730 x 07 4850 x Job
(30 00107 ~ 070 4254 2147 0219 00133 068 00272 136 1047 - - 90 x 10
3 .,ﬁgé%m 4300, 2314 0.)30 00M4 0687 00M0 LI33 LINO
§VA 0001 0217 4339 2542 OIS3 00156 0679 0034 0990 LISS
862, 781 ODDMG . 0127 4497 184y OASS GOI67 0685 GOITS 0802 1370
7 %:‘\gm oMIZ0  0ATEY 4S8 3233 GUEL 00179 06 047 0853 L36
. 20, 000125 00500 4867 3712 G065 00191 0616 00405 0841 (48
s6 3060 OOO[YE 003 5202 4561 00972 0.0002 0382 00587 0369 136

: ' 00216 $762 5863 00897 00214 D341 GO7IS D95 L4

1234
. 1992
73118

2539283
2
B

R T

et e A,

BT
NN

v R e
!
e
teontd.) 3
' — : i Swrface  Velume  Compressi-
i ) ific heat Viscasi Thermal Prondi! number 2 ‘ p
Tempe-  Sathr- Dek.n.ffr,v3 Spt;iﬁ; ;}tl;ame sz;{::i':y . 1 ™ 5&; conductiviy Npe (Gt tension expansion  billy [k,
mm_g atlon p kg/m C, kifkg X k, WimK Aintensionless & milim coaai‘gim bar
1. °C  presiire " -
' ' ‘ v
. B Water Steam Warer  Steam Water Steam Water  Steam  Water Steam ‘Warer Sn_mm Vater 5
: " 300493 00920 1100 209 = - _
2060 654 7040 0.00153 00142 6861 8440 00750 002 ' - N .
::gg :GSSD 575 114 0.00174 00088 1010 1715 0.0648 00258 0437 0.1343 ;5;(13 g'gg - - 3 i
360 18470 528 144 0.00190 00019 1460 2510 00582 00215 0400 glzt:g - s - - - !
742 22120 315 315 0.00317 0003] o ] 0.0450 00450 0.240 .
(Critical
point}

"Ths volums expansion coefficient, b, for water is at 101.3 kN/m® (1 atmosphere)

Source:  Adapted From Chandrasekharan, K.D. and Venkateswarlu, D. (1974), SI Units it Chem. Engg. Tech., Chem. Engg. Piucation Dev. Centre, IIT Madms,
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yoper

gitferent Temperatures

tles Of Saturated Steam at

m Pressurd Spaclﬂc \;::Iumc "Specific eithalpy, sp,cgc ,,,,;{mp,,
L 'C m bar v, mikg kikg neK
vantikg v mikg Ly by 5 5o
0 000611 00010002 2062 -0.04 25016  -0.0002 9,1571
3 000706  0.0010001 1799 839 25052 00306  9.1047
4 000813 00010000 1573 16.80 25089 00611  9.0526
6 000935 00010000 137.8 2521 25126 00913 90015
'3 001072 00010001 1210 360 25162 0213 89513
1 000123 00010003 1064 4199 25199  OJISI0 35013
5 001704 O0O0OIOD0S 7798 6294 8B  02m43 8786
X 00227 O0Q0I0017 5784 8386 25383 012963 86684
: 036 303 ‘ 10177 35473 03670 855
2 003166 00010020  43.40 .
L 004241  0,0010043 3293 125.66 25564 04365 84546
3 005622 00010060 2524 14656 25654 05049 - 83543
1 1as 00010078 19.55 16745 25744 05T 82583
i O Goolosy  1S28 18835 25833 0633 BaTI6
@ s o021 1205 2926 2022 07038 BTG
s e lOl4s 9579 21007 6010 06T 79926
% o020 00010171 1670 25109 26097 0310 79108
6 povicali bt 602 21202 6184 0893 T8
8 02501  0.0010199 1 e Qo 17565
5 {0 Sooms 209 sssml s M8 TR
9% ﬂm&l 0-‘00103.61 1-932 391 99 2668.1 .2501 1_1; 6o
14327 0.0010519 1,210 46l (contd.)

N
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588  Appendix 1B: Properties of Saturated Steam at Different Temperalures

{contd.)
Temperature ~ Pressure Specific volume Specific enthalpy. Specific entropy,
t. °C p. bar vmkg Kikg KikgK
vamykg Ve m/kg b he 8 5
115 1.6906 00010562  1.036 482.50 2698.7 14733 7483
120 19884 00010606  0.8915 503.72 2706.0 1.5276 71293
125 23210 0.0010652 07702 52499 2719.9 1.5813 70760
ul30,, . 27013 00010700 06681 54631 27199 . 1634 7061
135 3131  0.0010750  0.5818 567.68 2726.6 1.6869 69766 -
140 3614 00010801 05085 58010 27331 17390 69284 .
145 4155 00010853 04460 61060 27393 1.7506 6.8815
150 4,760 00010908 03924 63215 21454 "+ 18416 1 - 68358
155 s433 00010064 03464 653.78 2151.2 18923 61911
160 6181 00011022 03068 61547 27156.7 19425 6.1475
165 7008 00011082 02724 697.25 2762.0 1.9925 6.1075
170 7.520 0.0011145 02426 17912 216T.1 2.0416 66630
175 8024 00011209 02165 14107 238 2.0906 66221
180 --. 10027 00011275 0.1938 763.12 21763 21393 65819
185 - 11233 00011344  0.1739 78526 27804 21876 6,544
190 12551 00011415  0.1563 £07.52 2784.3 22356 58036
195 13087 00011489  0.1408 $29.88 27878 22830 64654
200 15.549 0.0011565 0.1272 852.37 27909 2.3307 64218
205 17.243 00011644  0.1150 874.99 27938 23718 6.3906
. 210 19077 00011726  0.1042 897,74 2796.2 24247 63530

215+ 21,060 00011811  0.0%63 92063 27983 24713 63176
220 73108 00011900 008604 94367 271999 25178 62817
28 25501 00011992 007835 96689 28012 as6m 6461
230 - 57976 00012087 007145 99026 . 2802.0. 26102 620

Summ:ez * Steam Tables: T?mnﬂ!gynamica Pmpertig;s of Water including Vap&ﬁr Hquid’,d:ié_.?did Phuﬁé#iﬂmi‘
e eenun, 1., Keyes, E.G. Hill, PG, and Moore, J.G. Copyright (1069); Repriged with perlsion
. of John Wiley and Sons, Inc. pyeight (1969): Pﬁ‘l '
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