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QUESTION 1 [COMPULSORY]

(a) Canned food is thermally treated in a sterilizer at 140°C. The initial microbial load is
1000 CFU/container and it is required to reduce it to 107 CFU/container. The target
microorganism for this thermal process has a decimal reduction time of 3.5 min for a
reference temperature of 121°C. Calculate the processing time. (th =2, fi=352z=
10°C The initial product temperature is 25 °C). }

!

|

(b) How much dry salt must be added in 150 kg of aqueous salt solution in order to
increase its concentration from 15% to 40%? (10 Marks)

(15 Marks)

7

(c) Air with 20°C dry bulb temperature and 9 g water/kg dry air at 1 atm was'l heated to
40°C dry bulb temperature. The heated air passes through a dryer, picking up
moisture adiabatically and leaves the dryer at 35°C. Determine the properties of the
heated air and the air leaving the dryer. (15 Marks)

[TOTAL MARKS = 40]

QUESTION 2

11

(a) Write short notes on the following:
i. Decimal reduction time
ii. Cooling load
iii. Survivors curve -
iv. Component balance 20 Mafi(s)

(b) Explain batch and continuous systems. (10 Marks)
[TOTAL MARKS = 30]

QUESTION 3

(a) Explain the factors that influence the mode of heat transfer in canned (packed) foods.

(12 Marks)
(b) Outline the factors that influence schedule process time. (10 Marks)
(c) Describe differential and integral mass balances. . (8 Marks)

[TOTAL MARKS = 30)

KL
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QUESTION 4

(a) With the help of a plot describe a typical temperature profile when heating canped
(packed) foods in a batch retort. (14 Marks)

(b) An air—vapour mixture is at 40°C dry bulb temperature and 20°C wet bulb
temperature. Using the psychrometric charts provided on pages 4 and 5, determine all
other properties (10 Marks)

(c) Describe the phenomenon of boiling point rise. (6 Marks)

[TOTAL MARKS =30]
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Relationships fi,/ tg for Values of z = 10°C

Values of ¢ ("C) when j is:
fJu 04 06 0.8 1.0 12 1.4 1.6 18 20

02 227x10% 246x10° 264x10° 283%105 302%10% 3.20x105 339x105 358x10%5 376x10%
D4 739x103 T79x1P 84dx103 9.00x10° 950x10% 1L00x10? 106x10?7 1L1Ix102 116 x 104,
06 483x107 524x107 566x10? 606x102 644x107 683 x102 728x10? 767x103  806x%10%

0.8 0126 0136 0.148 0.159 0.171 0.182 0.194 . 0205 0.217
1 0227 0.248 0.269 0291 D32 0333 0.354 0.376 0397
2 0.85 0.92 100 107 115 123 1.30 i 138 - 145
3 146 158 1.69 181 193 204 216 - 228 C238
4 201 215 230 245 260 274 289 304 - 319
5 247 264 282 3.00 a7 335 253 3N 388
[ 286 307 3.7 347 367 388 408 428 448
7 321 343 3.66 389 412 434 457 4.80 5.03
8 349 375 400 426 451 476 50 5.26 552
9 3.76 4.03 4.31 458 486 5.13 54 548 596
10 3.98 428 458 488 5.18 548 577 607 637
20 5.46 594 642 689 737 784 832 879 927
30 639 694 7.56 8.11 872 9.33 9.89 105 11
40 n 772 839 9.06 972 104 11 17 124
50 7.67 8.39 9.11 9.83 106 1.3 120 .7 134
60 822 B.94 972 105 12 120 127 135 3
70 8.67 7.78 10.2 1.1 118 126 134 142 150
80 9.01 9.89 107 s 123 132 140 - 148 156
%0 9.44 1028 112 120 128 13.7 145 . 153 162
100

9:78 107 116 124 133 14.1 150 158 16.7




