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UNIVERSITY OF SWAZILAND
FINAL EXAMINATION PAPER
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COURSE CODE: LUM 404
TITLE OF PAPER: POST-HARVEST TECHNOLOGY
TIME ALLOWED: TWO (2) HOURS

SPECIAL MATERIAL REQUIRED: NONE

INSTRUCTIONS: ANSWER QUESTION ONE AND ANY TWO
OTHER QUESTIONS.

DO NOT OPEN THIS PAPER UNTIL PERMISSION HAS BEEN
GRANTED BY THE CHIEF INVIGILATOR "
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SECTION ONE: COMPULSORY

QUESTION ONE

(a) Explain three different methods that can be used to determine the moisture
content of a grain product. (12 marks)

(b) Describe the process involved in solar drying of maize using plastic sheet.

(8 marks)

(c) A bin full of maize grain is to be dried with air at a dry bulb temperature of 50°C
and an airflow rate of 33 m*/min. The ambient air conditions are 30°C(Td.b.) and
22°C(Tw.b.) while the outgoing air is fully saturated, determine:

@) The amount of heat required per hour to heat the air. (10 marks)
(ii)  The amount of water removed per hour from the grain. (10 marks)
SECTION II: ANSWER ANY TWO QUESTIONS

QUESTION TWO

(a) Explain the factors that determine the extent of losses incurred in grain during
storage. (10 marks)

(b) Discuss the desired characteristics of grain protectants that are used to prevent
produce losses while in storage. (10 marks)

(c) Name five different insects that are threats to grains during storage and suggest

ways of eliminating them. (10 marks)
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QUESTION THREE
(a) What are the relevant factors that should be considered in the selection of a drying
method?
(5marks?)
(b)  Briefly discuss the effect of drying on grain quality. (10 marks)
QUESTION THREE

(c)  Table 1 shows the results of a grain drying experiment. Using the information
given, determine:

(1) The moisture content at 8 5Sminutes after the experiment commenced.
(5 marks)

(ii) The equilibrium moisture content. (5 marks)

(iii)  The critical moisture content of the grain. (5 marks)

Tablel: Data from grain drying experiment

Time 0 30 60 90 120 | 150 | 180 |210 |240 |270 {300
min)

Moisture | 35.0 |32.5 |[30.0 |27.5 [250 [23.5 (225 |21.8 {214 |21.2 |21.1
Content
(%)

QUESTION FOUR

(a) What are the major problems confronting mechanical harvesting. Briefly make
suggestions on how the problems can be solved. (5 marks)

(b)  Describe the sequence of operation of a maize combine harvester.
‘ : (10 marks)
(c) Write short notes on the following:

@) Crib drying;

(i)  Sundrying;

(ii1))  Solar drying;

(iv)  Batch dryers; and

W) Continuous-flow dryers. (15 marks)




PAGE 4

2" SEM.2005/2006

OF 4

e

120 125 130 135

140

-

.

= ~
N, W " . . - A . - W W . . W W . V. . .
~ -~ . ~ FTiTililatilatite ittt ne e

PERCENTAGE SATURATION
0

90 8¢ 70 : 80 50 4 30

7 7 SNSE

Y

i 11N
v

=
e

40

-z

T
R
=,

.

BASED ON A BAROMETRIC

g

L=
}

PRESSURE OF 101-326 kPa

T

L

e
Q
N
-~
I T I T I D T I D T L D T I T T

e

SENSIBLE/TOTAL HEAT

1:0~~RATIO FOR WATER—] A

09 ADDED A7 30°C

4

»z
N

no

%
N

re.
T

A

105

-4
E
»

]
"
N
S
N
“EVE
=
s
Z

5

I
)
e
-

(-]
o
w

°
e
~

95

‘1)0*6

H-

MOISTURE CONTENT

versvasss
y s o

Z

138
[l

0-004 q

75

et

=,
LH

4
.

»g
-]
-
[

X

2
[
03
7]

Z

23 30 s 40 45 50 55
DRY - BULB TEMPERATURE °C

S N S N N N T e e T e,
S . W N . W S W S . . WA . V. . 0 . V. . . . Wi . -

R S S S S R N S S S S T TS S N S SN ET RN, SO, 45 50
—— - - — e ~aa i e . e
~ = —

20 s 25 30 S 40
SPECIFIC ENTHALPY kJ/kg

(Y
LTIt ZATITA1ITAITIT il i tlll i al il it i et il Wil LR A
N . NSt . . . . . Wl . W L . R, . S W . W .. . . . e

-10 -5 [ 5 10 5

\um_\n‘_saminn:mnAOo:;Qmﬁ,:__mO:mnmﬁmnsamz?z.o:o‘mE.E\.an.wminwm.‘Bii_oanmnmo‘
' A3-size charts may be obtained)

55 60

65




