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compared to day time. Other factor that make the time operation longer during night 

because the mobile dryer is located in the open area. 

Table 4. 4. MC reduction analysis for 8 loading. 

MC reduction(%) 

Loadings Loading Loading Loading Loading Loading Loading Loading 
2 3 4 5 6 7 

Min 13.4 13.5 12.5 14.1 13.7 14.0 13.1 

Max 25.6 25.7 25.8 25.7 25.7 25.7 25.3 

Mean 21.01 20.00 20.53 20.78 20.89 22.25 19.15 

Std.dev 4.19 4.02 4.77 4.11 3.95 4.01 4.71 

Table 4.4 shows the MC reduction analysis for eight loadings with different of 

times. For Loading 1, the minimum value for the MC was obtained 13.4% while for 

the maximum value was 25.6%. For the mean of Loading 1, the result was obtained 

21.01 % MC with the standard deviation of 4.19% MC. Besides, the result obtained for 

the minimum value of Loading 2 was 13.5% MC and maximum value was 25. 7% MC. 

While for the mean value was recorded 20% with standard deviation of 4.02%. For the 

Loading 3, the minimum and maximum value were recorded with 12.5% and 25.8% 

MC. The mean value for Loading 3 was 20.53% MC and the results obtained for

standard deviation was 4. 77%. 

The results for the minimum value of Loading 4 was recorded with 14.1 % of 

MC and the maximum value was 25.7%. For the mean value, the result was obtained 

20. 78% MC and the standard deviation was 4.11 % MC. Next, for Loading 5 and 6 the

minimum value of MC were 13.7% and 14% respectively. While the maximum value 

for both loading was 25. 7% MC. The mean value obtained for Loading 5 was 20.89% 

MC and for Loading 6 was 22.25%. Other, the minimum value for Loading 7 was 

recorded with 13.1 % MC and the maximum value was 13.4% MC. The lowest mean 

value recorded from the table was 19.15% MC for Loading 7. While the standard 
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deviation was recorded 4.71 % MC. Lastly, the result obtained for minimum value of 

Loading 8 was 13.4% MC while the maximum value was 25.5% MC. The mean of 

MC was recorded 25.42% for Loading 8 with standard deviation of 4.38%. 

From the Figure 4.1 shows that the trend of graph for moisture reduction 

against drying time is slightly decreasing. When the moisture reduction of com is 

higher, the drying time to reduce from 25% to 13% also higher. But if the dryer is 

operated during sunny day, shorter time is needed to reduce the MC from 25% to 13%. 

Because during sunny day temperature surrounding is higher and it will help the dryer 

to bum the com efficiently as compared to rainy day. During the rainy day the 

combustion process of com is ineffective because the humidity level of the air is high. 
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Figure 4. I. Graph drying time versus moisture reduction for MA THARU mobile 

dryer 
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4.3 Data statistical of drying cost for MC reduction of corns 

Table 4.5 shows the drying cost for moisture reduction of corn for dryer and 

tractor. Drying cost was calculated to estimate the total drying cost per 1 % of moisture 

reduction for both dryer and tractor. The data were be calculated such as moisture 

reduction, diesel price and total fuel consumption. 

4.3.1 Drying cost for MC reduction of corn using MATHARU mobile dryer 

Table 4. 5. Drying cost for moisture reduction of the corn using MATHARU mobile 

dryer for six loadings. 

Samples Moisture Fuel Drying Cost 
Reduction Consumption (RM/ Moisture 

(%) <Litre) Reduction) 
Loading 1 11.3 136 26.24 
Loading 2 11.5 155 29.38 
Loading 3 11.7 164 29.30 
Loading 4 12.1 128 23.06 
Loading 5 12.2 146 26.09 
Loading 6 12.2 145 25.91 

Avera2e 11.8 145.7 26.66 

From Table 4.5, the drying cost for moisture reduction of corn by using 

MA THARU dryer was calculated. There was six loadings with different of moisture 

reduction and fuel consumption. But the price of diesel same for all samples which 

was RM2. l 8 per litre. From the result obtained, 136 litres of diesel was used to reduce 

the MC of 11.3%. Therefore to calculate the drying cost, price of diesel need to 

multiply with total fuel consumption and divided by 11.3% of moisture reduction as 

represented in Equation 3.2. The result was obtained RM26.24 per moisture reduction. 
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While for reduction moisture of 11.5%, the fuel that have been used was 155 litres and 

the total drying cost after be calculated was RM29.38 per moisture reduction. 

Besides, to reduce the moisture as much as 11. 7%, the amount of fuel that have 

been used is 164 litre. Therefore, the drying cost that obtained is RM29.30 per moisture 

reduction. 128 litre of fuel was used to reduce 12.1 % MC of com and total drying cost 

was obtained RM23.06 per moisture reduction. To reduce 12.2% MC, the total fuel 

was needed 146 litre and total drying cost of these sample RM26.09 per moisture 

reduction. Lastly, 145 litres of fuel was used to reduce 12.2% MC. And the total drying 

cost obtained from the table was RM25.91 per moisture reduction. 

Table 4. 6. Drying cost for moisture reduction of the com using Kubota and New 

Holland tractor for six loadings. 

Loadings Moisture Fuel Drying Cost 

Reduction Consumption (RM/ Moisture 

(%) (Litre) Reduction) 

Loading 1 11.3 43.0 8.30 
Loading 2 11.5 68.0 12.89 
Loading 3 11.7 61.5 11.46 
Loading 4 12.1 50.0 9.01 
Loading 5 12.2 61.5 10.99 
Loading 6 12.2 61.5 10.99 
Avera2e 11.8 57.6 10.61 

From Table 4.6, the drying cost for moisture reduction of com by using tractor 

s uch as Kubota and New Holland were calculated. Therefore to calculate the drying 

cost, price of diesel need to multiply with total fuel consumption and divided by 

moisture reduction as represented in Equation 3.2. For Kubota tractor, the fuel that 

needed to reduce 11.3% MC is 43 litre. Total drying cost for Kubota tractor was 
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RM8.30 per 1 % moisture reduction. From the result obtained, by using New Holland 

tractor 68 litres of diesel was used to reduce MC of 11.5%. The r�sult obtained for 

drying cost was RMI 1.46 per moisture reduction. While for reduction moisture of 

11. 7%, the fuel was used 61.5 litres and the total drying cost after be calculated was

RM29.38 per moisture reduction. Besides, to reduce the moisture of 12. l %, the 

amount of fuel that have been used was 50 litre. Therefore, the drying cost that 

obtained was RM9.0l per moisture reduction. Lastly, 61.5 litre of fuel was to reduce 

12.2% MC of com. Thus, total drying cost obtained from the table 4.6 was RMI0.99 

per moisture reduction. 

Table 4.7 shows that the drying cost for dryer was RM159.98 per moisture 

reduction. While for drying cost for both tractor Kubota and New Holland was 

RM63.64 per moisture reduction. Lastly, total sum of drying cost for both tractor and 

dryer was RM223.62 per moisture reduction. 

Table 4. 7. Total actual drying cost for tractor and dryer. 

Machines Drying cost Total actual drying 
(RM/Moisture cost(RM/Moisture 

reduction) reduction) 

Dryer 159.98 RM223.62 
Tractor 63.64 

Table 4.8 shows that the total average drying cost for dryer was RM26.66 per 

moisture reduction. While for average drying cost for both tractor was RMI0.61. 

Lastly, total sum for both dryer and tractor was RM37.27 per moisture reduction. 

Table 4. 8 Total average drying cost for tractor and dryer. 

Machines Average drying cost Total average drying 
(RM/Moisture cost (RM/Moisture 

reduction) reduction) 

Dryer 26.66 
RM37.27 

Tractor 10.61 
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4.4 Data statistical of harvesting capacity of combine harvester 

Table 4.8 shows the harvesting capacity between Kubota and World Star 

combine harvester. Harvesting capacity is calculated by divided full tank capacity with 

time travel as represented in Equation 3.3. 

4.4.1 Harvesting capacity between Kubota and World Star combine harvester 

There are different of full storage capacity of Kubota and World Star. For 

Kubota the total full tank capacity is 1.5 tons while for World Star is 1.0 ton. 

As shown  in table 4.8, the total of harvesting capacity for Plot I was 2.73 

tons/hr. The time required to fill up storage capacity of Kubota was 0.55 hours. For 

Plot 2, the time required to fill up 1.5 tons of storage capacity was about 0.56 hours. 

From the result obtained, the harvesting capacity for Plot 2 was 2.68 tons/hr. Besides, 

time required to  fill up 1.5 tons of storage capacity of Kubota for Plot 3 was 0.52 hours. 

The result obtained for harvesting capacity was 2.88 tons/hr. Thus, the total average 

of harvesting capacity for three plots was 2.76 tons/hour. 

Table 4. 8. Harvesting capacity between Kubota and World Star combine harvester. 

KUBOTA WORLD STAR 
Storage Operational Harvesting Storage Time Harvesting 
capacity time (hour) capacity capacity travel capacity 
(tons) (tons/hour) (tons) (hour) (tons/hour) 

Plot I 1.5 0.55 2.73 1 0.66 1.52 

Plot 2 1.5 0.56 2.68 1 0.61 1.63 

Plot 3 1.5 0.52 2.88 I 0.67 1.49 
Avera2:e 2.76 Avera2e 2.32 

For World Star combine harvester, the time required to fill up 1.0 ton of storage 

capacity was  about 0.66 hours. The total harvesting capacity for Plot 1 was obtained 

1.52 tons/hour. While for Plot 2, time required to fill up storage capacity was 0.61 hour 
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and total harvesting capacity was calculated 1.63 tons/hour. Lastly, to fill up 1.0 ton 

storage capacity of World Star for Plot 3, the time was needed about 0.67 tons/hour. 

Therefore, the total average of harvesting capacity for three plots by using World Star 

combine harvester is 2.32 tons/hour. 

Lastly, table 4.8 show that the average of harvesting capacity by using Kubota 

was about 2. 76 tons/hr while harvesting capacity by using World Star was 2.32 

tons/hour. Its show that the average of harvesting capacity by using Kubota is higher 

than World Star. 
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CHAPTERS 

CONCLUSION 

From this study, the drying time of field corns for recommended optimum drying 

temperature being dried until minimum moisture content which is 13% to 14% was 

determined. It was found that average of drying time to reduce MC 25% to 13%-14% 

using MA THARU dryer was around 5 hours. In addition, the com that dried at noon 

start from 11.00 a.m. until 4.00 p.m. was drying faster than dried at 4.00 p.m. above. 

So this was recommended for the farmers to start drying operation at noon rather than 

drying during night day. Besides, the drying cost for moisture reduction of the com 

also was calculated. The drying cost was divided into two part which is drying cost for 

using MA THARU dryer and tractors such as Kubota and New Holland. For the total 

the drying cost, it required around from RM223.62 per moisture reduction to reduce 

the MC from 25% to 13%-14%. And the harvesting capacity of different combine 

harvesters also was calculated. There are two different of combine harvester such as 

Kubota and World Star been used to harvest the corns. Each of combine harvester has 

different of full storage capacity. From the result obtained, it also was found that 

Kubota has higher harvesting capacity which was 2.76 tons/hr as compared to World 

Star with 2.32 tons/hr. 

5.1 Recommendation 

At the present time, mobile dryer was developed for help farmers to reduce MC 

of com as to control the quality of com. The corns need to be dried immediately 

because to prevent from fungal problem. However, Malaysian weather which is 

frequent rainfall required the use of mobile dryer to dry the field com. Unfortunately, 
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the mobile dryer was placed in open area and drying process of com can be disturbed 

if heavy rain i s  happen. During the rainfall, the drying process cannot be carried out 

as it may cause damages to the dryer. Thus, the Malaysian Government has to fixed 

up this problem by develop and build closed building to place the mobile dryer. This 

is important because to avoid any disturbance from weather such as heavy rain. By 

developing a new closed building, the drying process of the com still can be carried 

out even though heavy rain is happen. It also will preventing from any broken system 

and reduce the cost for the maintenance of mobile dryer. 
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APPENDICES 

1. Calculation for drying cost

Fuel Consumption (litre) 

Dryer Tract o r  
(MATHARU) (NEW HOLLAND) 

Initial 200 77 
Final 54 15.5 

Total fuel 146 61.5 
consumption 
MC reduction 12.2 

D 
. c. dr 

146X2.18

rymg cost 1or yer = --- = RM26.09 per I% moisture reduction
12.2 

D 
. c. 61.Sx2.18

RM O 9 
. . 

rymg cost 1or tractor = 
12_2 

= I . 9 per I% m01sture reduction 

Fuel Consumption (litre) 
Dryer Tract or 

(MATHARU) (NEW HOLLAND) 
Initial 200 77 
Final 36 15.5 

Total fuel 164 61.5 
consumption 
MC reduction 11.7 

Drying cost for dryer= 
146x2•18

= RM29.30 per 1 % moisture reduction 
12.2 

D 
. c. 61.5X2.18 

46 lo/c 
. 

ed • rymg cost 1or tractor = --- = RMI 1. per o moisture r uction 
12.2 

Fuel Consumption (litre) 
Dryer Tract or 

(MATHARU) (NEW HOLLAND) 
Initial 200 77 
Final 45 9 

Total fuel 155 68 
consumption 
MC reduction 11.5 

155X2.18 . . 
Drying cost for dryer = --- RM29.38 per I% mmsture reduction 

11.5 

68x2.18 

Drying cost for tractor = --- = RM12.89 per I% moisture reduction 
11.5 
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Fuel Consumption (litre) 

Dryer Tractor 
(MATHARU) (NEW HOLLAND) 

Initial 200 77 
Final 54 15.5 

Total fuel 146 61.5 
consumption 
MC reduction 12.2 

D . c. d 
• 146X2.18

rymg cost 1or ryer = --- = RM26.09 per 1 % moisture reduction 
12.2 

D . c. 
61.SX2.18

rymg cost 1or tractor = --- = RMI 0.99 per 1 % moisture reduction 
12.2 

Fuel Consumption (litre) 
Dryer Tractor 

(MATHARU) (NEW HOLLAND) 
Initial 200 77 
Final 72 27 

Total fuel 128 50 
consumption 
MC reduction 12.1 

. 128X2.18 . . 
Drymg cost for dryer = --- = RM23.06 per 1 % m01sture reduction 

12.1 

D 
. c. 50X2.18 . 

d 
.

rymg cost 1or tractor = --- = RM9.01 per 1 % m01sture re uction 
12.1 

Fuel Consumption (litre) 

Dryer Tractor 
(MATHARU) (KUBOTA) 

Initial 200 64 

Final 64 21 

Total fuel 136 43 
consumption 
MC reduction 11.3 

. 136X2.18 
4 lo/c . d • Drymg cost for dryer = --- = RM26.2 per o moisture re uction

11.3 

43X2.18 
lo/c 

. 
ed 

. 
Drying cost for tractor = --- = RM8.30 per o m01sture r uction

11.3 
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2. Drying time of moisture reduction for mobile dryer

Date Data Time Temperature MC 
collection (hr:min) (

°

C) reduction 

2/2/2019 Plot 8 0:00 
(%) 

70 25.6 
0:30 70 25.3 
1:00 70 24.9 
1:30 70 23.5 
2:00 70 22.5 
2:30' 70 20.7 
3:00 70 19.3 
3:30 70 14.7 
4:00 70 14.0 
4:30 70 13.5 
5:00 70 13.l

Date Data Time Temperature MC 

collection (hr:min) (OC) reduction 

(%) 
3/2/2019 Plot 8 0:00 70 25.5 

0:30 70 25.5 
1:00 70 25.5 
1:30 70 25.l
2:00 70 25.1 
2:30 70 24.9 
3:00 70 22.2 
3:30 70 21.3 
4:00 70 19.5 
4:30 70 17.9 
5:00 70 16.1 
5:30 70 13.l

Date Data Time Temperature MC 

collection (hr:min) (OC) reduction 

(%) 
3/2/2019 Plot 8 0:00 70 25.5 

0:30 70 25.5 
1:00 70 25.5 
1:30 70 25.4 
2:00 70 24.9 
2:30 70 23.l
3:00 70 21.8
3:30 70 19.6
4:00 70 18.0

4:30 70 16.0
5:00 70 13.4
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Date Data Time Temperature MC 
collection (hr:min) (OC) reduction 

(%) 
4/2/2019 Plot 8 0:00 70 25.6 

0:30 70 25.5 

1:00 70 24.8 

1:30 70 23.1 

2:00 70 21.7 

2:30 70 19.1 

3:00 70 18.1 

3:30 70 17.8 

4:00 70 13.4 

Date Data Time Temperature MC 

collection (hr:min) (
°

C) reduction 

(%) 
4/2/2019 Plot 28 0:00 70 25.7 

0:30 70 25.7 

1:00 70 23.7 

1:30 70 23.1 

2:00 70 23.6 

2:30 70 21.3 

3:00 70 18.7 

3:30 70 16.0 

4:10 70 14.l 

Date Data Time Temperature MC 

collection (hr:min) (oC) reduction 

(%) 
4/2/2019 Plot 28 0:00 70 25.7 

0:30 70 25.7 

1:00 70 25.6 

1:30 70 25.0 

2:00 70 24.8 

2:30 70 22.l

3:00 70 22.4 

3:30 70 19.2 

4:00 70 18.0 

4:30 70 14.0 
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Date Data Time Temperature MC 
collection (hr:min) {°C) reduction 

(%) 
5/2/2019 Plot 29 0:00 80 24.1 

0:30 80 24.0 

1:00 80 23.8 

1:30 80 21.2 

2:00 80 19.0 

2:30 80 19.0 

3:00 80 18.5 

3:30 80 17.5 

4:00 80 17.0 

4:45 80 14.4 

Date Data Time Temperature MC 
collection (hr:min) 

(OC) reduction 

(%) 
5/2/2019 Plot 29 0:00 80 24.6 

0:30 80 

1:00 80 21.0 

1:30 80 

2:00 80 17.6 

2:30 80 

3:00 80 14.9 

3:30 80 

3:35 80 13.1 

Date Data Time Temperature MC 

collection (hr:min) (OC) reduction 

(%) 

5/2/2019 Plot 29 0:00 70 24.6 

0:30 70 

1:00 70 21.0 

1:30 70 

2:00 70 17.6 

2:30 70 

3:00 70 14.9 

3:30 70 

3:35 70 13.1 
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Date Data Time Temperature MC 
collection (hr:min) {

°

C) reduction 

(%) 
6/2/2019 Plot 12 + 0:00 80 25.7 

29 

0:30 80 25.l
1:00 80 23.7
1:30 80 23.0
2:00 80 19.5
2:30 80 18.5
3:00 80 18.l
3:30 80 17.9
4:00 80 17.3
4:30 80 17.0
5:00 80 16.4
5:30 80 13.1

Date Data Time Temperature MC 

collection (hr:min) (OC) reduction 
(%) 

6/2/2019 Plot 12 0:00 70 25.7 

0:30 70 25.1 

1:00 70 23.2 

1:30 70 20.3 

2:00 70 19.2 

2:30 70 18.4 

3:00 70 17.7 

3:30 70 16.9 

4:00 70 13.5 

Date Data Time Temperature MC 

collection (hr:min) (OC) reduction 
(%) 

7/2/2019 Plot 12 0:00 70 25.8 

0:30 70 25.l

1:00 70 24.6

1:30 70 23.8

2:00 70 21.2 

2:30 70 19.5 

3:00 70 17.l

3:30 70 15.2

4:00 70 12.5 
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Date Data Time Temperature MC reduction 
collection (hr:min) 

7/2/2019 Plot 12 0:00 
0:30 
1:00 

1:30 
2:00 
2:30 

3:00 
3:30 
4:00 

4:30 

3. Harvesting time travel for combine harvester

1. Kubota

Travel Plot Start End 
(hr:min) (hr:min) 

I 8 0:00:00 0:01:19 
2 0:01:37 0:03:44 
3 0:04:07 0:05:08 
4 0:05:29 0:06:28 
5 0:06:42 0:07:22 
6 0:07:38 0:08:20 
7 0:09:25 0:10:55 
8 0:11:28 0:12:27 
9 0:12:50 0:13:37 

10 0:13:40 0:15:47 

11 0:16:22 0:16:51 
12  0:17:04 0:17:25 

13 0:17:39 0:18: 15 

14 0:18:30 0:19:17 

15 0:19:35 0:20:13 

16 0:20:23 0:21:20 

17 0:21:26 0:22:08 

18 0:22:20 0:23:40 

19 0:24:02 0:24:28 

20  0:25:03 0:25:43 

21  0:26:04 0:26:48 

22 0:26:59 0:27:42 

23 0:27:55 0:28:54 

24 0:29:20 0:29:33 

25  0:30:08 0:30:12 

26 0:31:02 0:31:15 

27 0:32:19 0:32:53 

28 0:33:24 0:33:37 

49 

(OC) (%) 
70 25.7 
70 25.2 
70 24.4 
70 23.1 
70 22.1 
70 20.8 
70 19.2 
70 17.9 
70 16.8 
70 13.7 

Time taken/travel 
(hr:min) 

0:01:19 
0:02:07 
0:01:01 

0:00:59 
0:00:40 

0:00:42 
0:01:30 
0:00:59 
0:00:47 
0:02:07 

0:00:29 
0:00:21 
0:00:36 
0:00:47 
0:00:38 
0:00:57 
0:00:42 
0:01:20 
0:00:26 
0:00:40 

0:00:44 
0:00:43 
0:00:59 

0:00:13 

0:00:04 

0:00: 13 

0:00:34 

0:00: 13 
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Travel Plot Start End Time taken/travel 
(hr:min) (hr:min) (hr:min) 

1 0:00:00 0:00:56 0:00:56 
2 0:01:11 0:02:47 0:01:36 
3 0:04:35 0:06:29 0:01:54 
4 0:07:52 0:09:41 0:01:49 
5 0:09:24 0:10:35 0:01:11 
6 0:12:15 0:13:17 0:01:02 
7 28 0:15:39 0:16:38 0:00:59 
8 0:16:38 0:18:06 0:01:28 
9 0:20:43 0:22:35 0:01:52 
1 0  0:23:57 0:25:39 0:01:42 
11 0:27:51 0:29:37 0:01:46 
1 2  0:31:57 0:32:12 0:00: 15 
13 0:32:33 0:34:51 0:02:18 

Travel Plot Start End Time taken/travel 
(hr:min) (hr:min) (hr:min) 

1 0:00:00 0:03:15 0:03:15 

2 0:03:21 0:05:32 0:02: 11 

3 0:07:24 0:09:18 0:01:54 

4 0:10:10 0:11:25 0:01:15 

5 0:11:56 0:14:04 0:02:08 

6 0:14:46 0:16:15 0:01:29 

7 0:16:36 0:17:17 0:00:41 

8 0:17:36 0:18:40 0:01:04 

9 0:18:52 0:19:56 0:01:04 

10 
29 

0:20:05 0:21:23 0:01:18 

11 0:21:43 0:22:25 0:00:42 

12 0:22:37 0:23:57 0:01:20 

13 0:24:17 0:25:01 0:00:44 

14 0:25:27 0:26:00 0:01:26 

1 5  0:27:12 0:27:52 0:00:40 

16 0:28:0 1  0:29:17 0:01:16 

17 0:30:03 0:30:39 0:00:36 

18 0:30:56 0:31:39 0:00:43 
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2. World Star

Travel Plot Start End Time taken/travel 
(hr:min) (hr:min) (hr:min) 

1 8 0:00:00 0:02:34 0:02:34 
2 0:02:53 0:05:38 0:02:45 
3 0:07:06 0:08:13 0:01:07 
4 0:08:30 0:12:45 0:04:15 
5 0:12:59 0:16:53 0:03:54 
6 0:17:26 0:20:28 0:03:02 
7 0:21:06 0:29:50 0:08:44 
8 0:30:09 0:32:29 0:02:20 

9 0:32:54 0:35:01 0:02:07 

10 0:35:08 0:36:45 0:01:37 

Travel Plot Start End Time taken/travel 
(hr:min) (hr:min) (hr:min) 

1 28 0:00:00 0:03:18 0:03:18 

2 0:03:34 0:05:45 0:02:11 

3 0:05:55 0:08:29 0:02:34 

4 0:08:43 0:10:25 0:01:42 

5 0:10:51 0:12:48 0:01:57 

6 0:12:59 0:16:59 0:04:00 

7 0:17:02 0:19:38 0:02:36 

8 0:19:48 0:23:04 0:03:16 

9 0:23:32 0:27:42 0:04:10 

10 0:28:12 0:30:07 0:01:55 

11 0:30:29 0:32:17 0:01:48 

12 0:32:37 0:34:26 0:01:49 

13 0:34:40 0:38:04 0:03:24 

14 0:38:16 0:40:55 0:02:39 
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