JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -1 EXAMINATION- 2025
B.Tech.-VIII Semester (BT)

COURSE CODE (CREDITS):21BIWBT831 MAX. MARKS: 15
COURSE NAME: Food Processing and Engineering
COURSE INSTRUCTORS: Dy Anil Kant, Dr Ashok Nadda MAX. TIME: | Hour

Note: (a) All questions are compulsory.
{b) The candidate is allowed to make Suitable numeric assumptions wherever rg;;q m‘z
Jfor solving problems P
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).No Questions o, Marks

Lo
Q.1 Wiite a detailed note on food processing covering following aspecis 1Y 1
Coucept 1) importance of Food processing iii) Food Techndlogy Vs
Catering  Technology iv) Concept of unit operations and sorqp*umt
operations relevant to food processing, {\ o

Q.2 a) Elaborate following terms: 1) Heat of superheated steam u) Enthalpy of |1Ii 4
superheated steam iii) Sensible heat of water ;

85% dry steam held at a pressure of 7. OO bar. “

Q3 a)Draw a contrast between i) Fire tube and»*\?gaterulbe boilers it) Natural | IV 4
circulation and Foreed circulation boﬂers‘

(l‘ LOTAIH,

i34 cPov, does fermentdion
nutrittonal value?

hcl'p “preserve the food and improve its | [T 4

b)How do lactic acid bactéria contribute to the taste and texture of
termented foods? Gwc LXdH‘l]}lﬁS of common lactic acid bacteria used in

foud for 1mntauon
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Tempe-  Satur- Density Specific volume Specific heat Viscosity Thermal Prandil number Sutface Volure C'am?re.r:i-
w  rauire.  ailon p. kgim? T umikg capacity. . mNs/m? conducifvity Npr (Cptk)  sension  expansion b”")"l&
& L*C pressure G Kikg K £ WimK dimensionless o, mN/m  coefficient bar
Pe KNim? : = - Fil o
Warer  Steam Warer  Steam Woter Steam  Water  Steam  Water  Steam  Warer  Steum Wq!er )
0.0 0611 1000 600485 0.00100 2062 4217 1854 1735 00088 0569 O0.0173 13.02 0942 756 0.060x107 5098 % j0f
10 1217 1000 0.00940 Q00100 1064 4193 1860 1301 00001 0.587 00185 929 08915 742 0.088 x 107 47:89.x 106
0 234 958 00173 OOOI0 ST 4082 1866 1002 D.00MT 0600 OOISr 695 0518 728 0.207 x 107 4391 x 107
30 424 96  0M4 000100 329 ANTS LETS 0797 00097 0618 00198 539 0923 TL2 0303w 107 4475 x 1070
40 T35 990 00513 00001 198 4179 1885 0651 00101 0632 00204 431 08I0 696 0385 x 107 4422 % 10°
. 50 1234 938 0083 000101 1205 4181 1899 0844 00104 0643 0.0M0 353 0939 679 0458 x 109 LL1T x 105
&0 1992 983 0130 000102 7.8 4185 1915 D462 00107 0653 0.01T 296 0.047 662 0523 x 107 4LSD i 100
70 36 9I8 0198 o0t 505 415¢ 1936 0400 0011 0662 0024 253 6956 644 0584 x 107 4515 x [0¢
3 -80 4136 972 0293 000163 34 4197 1962 0350 00114 0670 QOB 1 0866 626  0.641 x 107 461G 1o
: < S04l 965 D423 000L04 236 4205 1992 0311 0017 0676 0040 L93 0976 607 0696 x 107} 47.34 x 10t
100 1013 958 0598 OOM04 1673 4206 2028 0278 00121 0681 0049 1723 0986 585 0750 x 10 48.90 x 10
128 [ 939 130 OMOI0T 0710 4254 2147 6219 0013 04637 0.0 1,358 1047 - - -
150 917 1255 00609  039F 430 L34 0480 00144 0697 00000 1433 L0 - - -
AT '3 460 000102 0217 4339 2542 0433 ODISS 0679 0.0334 0950 ).iss - _ -
200 862 787 - 000116 0127 4497 2B43 QU3 00167 0665 00375 02 1770 - - -
£33; 1280 000120 ODO7E3. 4648 3208 O:HIB2 00179 0644 0007 0853 135 - - -
800 7000, - 000125 0000 ABET 3772 01085 0OIS1  06f6 OOHS 0841 |45 - - -
SE060 0D0IAE  OMT 3202 4361 009T2 00202 053 0087 6369 196 - - -
712 4630 - 000140 D026 5762 5863  O0RST 00214 0:34] 0079 0955 14 - - _

feontd,)

(contd.}
' iscosi ; bei Staface Yolume Conipressi-
- fie v ific heat Viscosity Thermal Prandtl nun i o i
Tempe- .S‘ntur- Defrm,»} Spe_z;ﬁ_c ]\Enmza prf;“‘v i, mNs/ny® conductivity Np, AC gy teusion exjrtitsion _bmr.y‘lk'
M et e P (o kjl"é K ' &k WinK dismensionless o, miN/m cﬂamlzi.ﬁ!rr- bar
R SR Y ye . ]
o mﬁf‘;;‘l . W, Steam Warer
o Woter Steam Warer  Sicom Water Steam  Water  Steamt  Water Slcam ater )
325 12060 654 70.40 0.00153 0.0142 6.B61 8.4:;0 gg;ig ggggg 3333 g[l)gig :;gﬁ ig‘; : - N
35 16530 575 114 0.00174 00088 1010 171 0648 0: § , . - i -
3’63 18670 528 144 000190 00019 1460 2510 00582 00275 G400 gizgg Q'IJ ?§9 - - N
4z 2210 315 315 0.00317 00031 P 00450 0.0450 0240 0.
{Criticol
poii)

IThe volume expansion coefflcient, b, for water Is at-101.3 kN/ni® {1 atinosphere)

Sonrcer

. s Y . 3 3 ATt Dev.
Adupted from Chandrasekharan, K.D. and Venkateswarlu, D, (1974), S Units in Cheni; Engg. Tech., Chem. Engg, Faducation Dev
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yoperties of Saturated Steam at
jferent Temperatures

Pare 5 of 4

M” Pressure Speclfle 3v‘ah_nn_e Speclfic enthalpy, Specific entropy,
vemkg v, mYkg Iy hg % 5
0 GO0611 - 0.0010002 2062 ~0.04 25016  -0.0002 9,577
3 0.00706  0.0010001 79,9 8.39 25052 0.0306 9:1047
4 0.00813  0.0010000  157.3 16.80 25089  0.0611 90526
6 0.00935  0.0010000  137.8 2521 25126 00913 9.0015
8 0.01072 00010000 1210 33.60 25162 0i1213 8.9513
1 000123 0.0010003 1064 41,99 25199 0.1510 8.9013
L3 G01704  0.0010008  77.98 6294 25201 02243 8.7826
% 00237 00010017 57.84 '83.86 25382 0.2963 8.6684
] 003166 00010029 4340 101.77 25413 03670  8:5592
30 0.04241 00010043 32,93 125.66 2556.4 0.4365 8.4546
35 005622 0.0010060  25:24 146.56 25654 05049 83543
40 007375 00016078 19.55 167.45 25744 0.5721 8.2583
45 0.09582  0.0010099 1528 188.35 25633 0.6383 8.1776
50 0.12335 00010121 12,05 209.26 25922 07035 8.0776
33 0.1524)  0.0010145 9.579  230.17 2010 07677 7.9926
?9 0.19920  0.0010171 7679 25109 26097  0.8310 73:1,’32
o 02501 00010199 6202 27202 26184 08933 ot
s 036 oolomE  sos 20T 2639 0% Tses
oy 0.3835  0.0010259 4,143 313.94 g_gig-s T oA
8s E 04736 0.0010292 3405 3% (‘352.f 11343 7.5454
3 05780  0.0010326 2.829 35592 2660-1 1975 4705
s 07011 0.0010361 2361 376.94 2651 19501 74166
1% 08453 0,0010399 1982 397.99 o {ioe0 71554
tos (o3 0G01LA3T 16737 419.06 26637 13630 7292
o 2080 0000477 1419 4407 30 14185 7.2388
L4327 op0i0s19 1216 46132 2693. : (contd.)
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588  Appendix 1B: Properties of Salurated Steam at Different Temperatures

{contd.}
Temperature  Pressure Specific volume Specific enthalpy. Spccl_hc ef—t-f"r;;;““
L °C p. bar v, m¥kg ki/kg kifkg K
vem¥kg v, mikg Iy hy 8 i‘;‘:‘“
115 1.6906  0.0010562 1,036 48250 26987 14733 Tagy
120 19854  0,0010606  0.8915 50372 27060 15276 71983
125 23210 00070652  0.7702 524.99 27199 1.5813 7.0769
130 27013 00010700 06681 54631 2199 1634 7.0
135 3131 0.0010750 05818 56768 27266 16869 69765
140 3614 00010801  0:5085 580.10 27331 17290 69284
145 4.155 00010853  0:.4460 610.60 2139.3 1.7906 6.8815
150 4760  0.0010908  0.3924 632,15 27454 1.8416 6.8358
155 5433 00010964 03464 65378 27512 1.8923 6.7911
160 6.181 00011022  0.3068 67547 21567 1.9425 67475
165 7008 00011082  0.2724 69725 27620 1.9925 6.1075
170 7920  0.0011145  0.2426 719.12 27671 2.0416 6.6630
175 8924 00011209  0.265 74107 27718 2:0905 6.6221
180 10,027 00011275  0.1938 763.12 27763 21393 6.5819
185 11233 00011344  0.1739 78526 27804 2,1876 6.5424
190 12,551 00011415  0.1563 807.52 27843 2.2356 5.5036
195 13.987  0.0011489  0.1408 820.88 27818 2.2830 6.4654
200 15549  0.0011565  0.1272 852,37 2790.9 2.3307 64278
205 17.243  0.0011644  0.1150 874:99 2793.8 2:3718 6.3906
210 19.077  0.0011726  0.1042 £897.74 2796.2 24247 63539
215 21,060  0.0011811  0.09463  920.63 2798.3 24713 6:3116
220 23.198 - . 0:0011900  0.08604 943,67 2799.9 2.5178 62817
225 25501  0.0011992  0.07835  966.89 2801.2 -2.5641 6:2461
230 27976  0.0012087  0.07145 99026 2802.0 2.6102 6.2107

Source Steam Tables: Thermodynamic Properties of Water including Vapour Liquid c.md Solid Phases Meiric

Units, Keenam, L.H,, Keyes, F.G., Hill, P.G. and Moore, J.G. Copyright (1969); Repnntedmm permission
of John Wl!ey and Sons, Inc.
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