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QUESTION 1

a) Describe three (3) modes of heat transier. (9 marks)
b) Draw and label the phase diagram ot water. (6 marks)
C) State five (5) types of freezers used in the food industry. (5 marks)
QUESTION 2

a) Predict the specific heat for a model with the following composition:

Carbohydrate 38%
Protein 18%, fat 14%, Ash 3%, Moisture 27%

Cp = 1,423X, + 1,549X,, + 1,675X¢ + 0,837X, + 4,187 X, (5 marks)
b) _ Describe deﬁydration methods with particular reference to

1) Belt drying (5 marks)

11) Fluidised drying (5 marks)

iiil)  Atmosphere freeze drying (5 marks)
QUESTION 3
a) Describe flow patterns in fluid mixing in terms of:

1) Radial velocity (4 marks)

11) Axial velocity (4 marks)

i11)  Tangential velocity (4 marks)
b) Outline the pre-mixing treatment of various foods or ingredients.

(8 marks)
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QUESTION 4

a) Soya mince meat balls of diameter equal to Scm are to be frozen in
a cold air environment at -35°C. The meatballs have a density of
1150kg/m3 water content equal to 76% and begin to freeze at a

temperature of approximately -2°C .The thermal conductivity of
frozen meat is 1,2 w/mk and the convective heat transfer coefficient

for the meat ball is 20W /m*“k. Taking latent heat of freezing for water
334 kJ/kg estimate the time required to freeze meat ball.

(10 marks)
b) Describe the operation of the following pumps
1) Centrifugal pump (5 marks)
11) Rotary pump (5 marks)
QUESTION 5
a) With the aid of a diagram describe heat transfe1: by a double
effect evaporator. (12 marks)
b) Explain factors that influence rate of heat transfer during freezing.
(8 marks)
QUESTION 6
a) Discuss and explain factors influencing mixing. (6 marks)
b) Giving examples outline some applications of size reduction
operations in the food industry. (10 marks)
C) Describe the effects of drying conditions on food quality. (4 marks)
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