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Design and Testing of In-store Paddy Drying
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ABSTRACT

The objective of this paper was to design and test of in-store paddy drying. Both energy
consumption and grain quality were taken into consideration. Economic analysis was also conducted.
Experimental results indicated that uniform air flow through paddy bed was achieved. Pressure drop
through the grain bed was the most significant. When paddy was dried from 16 % to about 14 % wet—
basis ,using an air flow rate of 2.03 m®/ min-m’ of paddy, energy consumption was 19 bath/ton,head
yield was 11% higher compared with direct sun drying. Benefit gained from higher head yield was 160
baht/ton. Dry paddy in storage should be ventilated periodically by ambient air, at least one hour each
time.

Mathematical simulation of paddy drying indicated that energy consumption was 35 baht/ton
when paddy was dried from 18 % to 14 % wet-basis,using an air flow rate of 1.3 m’/min-m’ o f
paddy.Economic analysis based on mathematical model data showed that in-store drying system yielded
higher rate of return compared with interest rate and short pay back period.

Key words : in-store drying, paddy drying
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Figure 1 Top view of drying ducts and
temperature and pressure
measuring locations in the drying
system.
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Table 1 Performance of in-store drying

system.
motor
voltage 382 v
current 16.38 A
power factor 0.87
power 9.43 kw
efficiency 87.5 %

pressure drop in ducts at (see Figure 1)

fan exit 67.8 mm H,0
duct no. pl 67.3 mm HZO
duct no. p2 70.5 mm H,0
duct no. p3 8.3 mm HO
duct no. p4 67.3 mm H20
duct no. p5 70.0 mm H20
duct no. p8 67.3 mm H2O
total air flow rate 332 m®/min

(assuming fan efficiency = 50 %)
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Table 2 Financial Analysis If In-Store Drying Faciliety (a) Case 1.
Storage Capacity 100 Tonnes
Establishment Costs 176536 Baht
Drying Time 218.2 Hours
No. of Fans/Store 1 Fan
Opwer Consumption If Fan 11.7 kw
Operating Time/Month 178.1 Hours
Cost of Power/Unit 1.65 Baht
Maintenance Costs 0.5 %
Price Differential Due to Improved 50-150 Baht/ Ton
Head Yield of 5%
Benefits from In Store Drying
No. of Prices Paddy
Improved Head Yield of 5% Drying Differential per Drying
Baht/tonne Tonnes Yrl Yr2 Y3
One Drying pir Year 1 50 100 5000 5000 5000
1 100 100 10000 10000 10000
1 150 100 15000 15000 15000
Two Drying per Year 2 50 100 10000 10000 10000
2 100 100 20000 20000 20000
2 150 100 30000 30000 30000
Saving of Penslty for delivring 18% Moisture Paddy
1 150 100 15000 15000 16000
Two Drying per Yesr 2 150 100 30000 30000 30000
Costs of In Store Drying
Establishment Costs 176536
Maintenance Costs 882.68 882.68 882.68
Operating Costs 1 3640.92 3640.92 3640.92
2 6915.05 6015.056 6915.05
Total Costs
one Drying per Year 181059.60  4523.60 4523.60
Two Drying per Year 184333.73  7797.73 7797.73
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Table 3 Financial Analysis of In-Store Drying Facility (b) Case 2.

Storage Capacity 100 Tonnes
Establishment Costs 148536 Baht
Drying Time 218.2 Hours
No. of Fans /Store 1 Fan
Power Consumption of Fan 11.7 kw
Operating Time/Month 179.1 Hours
Cost of Power/Unit 1.65 Baht
Maintenance Costs 0.5 %
Price Differential Due to Improved 50-150 Baht/Ton

Head yield of 5%
Benefits from In Store Drying
No. of Prices Paddy
Improved Head Yield of 5% drying differential per Drying
Baht/tonne  Tonnes Yr1

One Drying per Year 1 50 100 5000
1 100 100 10000
1 150 100 15000
Two Drying per Year 2 50 100 10000
2 100 100 20000
2 150 100 30000

Saving of Penalty for delivering 18% Moisture Paddy

1 150 100 15000
Two Drying per Year 2 150 100 30000
Costs of In Store Drying
Establishment Costs 148536
Maintenance Costs 742.68
Operating Costs 1 3640.92
2 6915.05
Total
one Drying per Year 152919.60

two Drying per Year 156193.73

Yr2
5000
10000
15000
10000
20000
30000

15000
30000

742.68
3640.92
6915.05

4383.60
7657.73

Yr3
5000
10000
15000
10000
20000
30000

15000
30000

742.68
3640.92

6915.05

4383.60
7657.73




Table 4 Financial Analysis of In Store Drying Facility (c) IRR and Pay Back Period.

Financial Internal Rate of Return

Case 1 : Establishment Costs 176536 Baht

Case 2 : Establishment Costs 148536 Baht

1 2 1 1 2 \
Drying Drying ‘ Drying Drying l
Baht/Tonne per Annum per Annum i Baht/Tonne per Annum per Annum |
Increased price 50 7.3% 18.2% | Increased price 50 10.5% 21.8%
due to increase 100 11.6% 23.9% ' due to increase 100 13.9% 28.5%
Head Yield by 5 % 150 14.4% 29.5% } Head Yield by 5 % 150 17.2% 35.2%
Financial Pay Back Period
Case 1 : Establishment Costs 176536 Baht Case 2 : Establishment Costs 148536 Baht
I Drying per Annum 1 Drying per Annum
Interest Interest
Baht/Tonne 12% 15% 20% Baht/Tonne 12% 15% 20%
Increased price 50 >156Yr >15Yr >15Yr Increased price 50 >156Yr >156Yr >15Yr
due to increase 100 >15Yr >15Yr >15Yr due to increase 100 12.9Yr >15Yr >156Yr
Head Yield by 5 % 150 12.2Yr >15Yr >15Yr Head Yield by 5 % 150 7.8Yr 10.9Yr >15Yr
2 Drying per Annum 2 Drying per Annum
Interest Interest
Baht/Tonne 12% 15% 20% Baht/Tonne 12% 15% 20%
Increased price 50 7.5Yr 9.9Yr >15Yr Increased price 50 5.2Yr 6.3Yr 10.5Yr
due to increase 100 4.8Yr 5.6Yr 8.1Yr due to increase 100 3.6Yr 4.0Yr 5.1Yr
Head Yield by 5 % 150 3.6Yr 4.0Yr 5.0Yr Head Yield by 5 % 150 2.7Yr 3.0Yr 3.5Yr
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