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1. READ THE QUESTIONS CAREFULLY.

2. ANSWER ANY 4 QUESTIONS.
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QUESTION 1

a. Using the psychrometric chart attached at the end of the exam paper, estimate the
following: _
i.  The relative humidity of air having a wet bulb temperature of 20°C -
_ and a dry bulb temperature of 30°C. [2 marks]‘
ii.  The absolute humidity of air that has RH of 40% and dry bulb
temperature 47°C. [2 marks]
iii. ~ The RH when the dry bulb temperature is 33°C and wet bulb
temperature is 20°C. {2 marks]
b. Using a diagram to illustrate, describe the mechanisms involved in the drying of food
using heated air. [10 marks] _
c. Describe the pfocess of freeze drying. [9 marks]

[TOTAL: 25 MARKS]

QUESTION 2

a. Define the following terms:
i. Foam. [2 marks]
ii. Emulsion. [2 marks]
iii. Surface tension. [2 marks]
iv. Specific heat. [2 marks]
v. Latent heat. [2 marks]
b. State Kick’s Law. [2 marks]
¢. List the factors that influence extent of size reduction. [4 marks]

d. Discuss the benefits of size reduction in food processing. [9 marks]

[TOTAL: 25 MARKS]

QUESTION 3

a. With the aid of a diagram, discus the relationship between thermal death time (D- -
value) and heating temperature. [5 marks)

b. State the factors that influence the rate of heat transfer during the heat treatment of
food. Use an equation to show this relationship. [7 marks]

c. Discuss the importance of the boundary film during heat transfer. [5 marks]
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d. What are the benefits of blanching during processing of fruits and vegetables? [8

marks]

[TOTAL: 25 MARKS]

QUESTION 4

a. A liquid (100 kg h™) containing 12% solids is to be concentrated to produce a liquid
containing 32% solids.

i. Use a diagram to show the mass flow. [5 marks]

ii. Write equations to show the total balance and solids balance given
that the mass of water o be removed is m, and mass of concentrate
produced is C. [2 marks]

iit. How much water is removed per hour? [5 marks]
b. Discuss the concept of streamline and turbulent flow of fluids with respect to:
i. Flowrate. [3]
ii. Reynold’s number. [5]
iii. Viscosity and density. [5]
| [TOTAL: 25 MARKS|
QUESTION 5

a. Distinguish between the following terms:;
i.  Pasteurization and sterilization. [4 marks]
ii.  Direct heating and indirect heating. [6 marks]
lii.  Sorting and grading. [4 marks]
iv.  Chilling and freezing. [4 marks]
b. Discuss the application of irradiation in food under the following headings:
i.  Sterilization of food. [4 marks]
ii.  Control of sprouting. [3 marks]

[TOTAL: 25 MARKS]
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Psychrometric Chart
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