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ABSTRACT

The purpose of this research was to design and develop air-condition and
refrigeration systems of seed storage, which reduce storage cost and maintain high quality
of seed. The refrigeration system could control temperature and relative humidity (RH),
operated by condensing and heat up by hot gas from refrigerant for suitable environment
of seed storage. The size of cold storage room’s prototype was 2.2 x 4.0 x 2.2 m (width x
length x height). Polyurethane foam panels (50 mm thickness) were used as wall
insulation. The cooling system consisted of R-22 refrigerant, 4 hp (380V/3Ph/50Hz)
compressor motor with 5.85 kW cooling capacity. Fan of unit cooler had air mass flow rate
at 0.6 kg.sec-1. The heating coil capacity 6 kW was installed for dehumidification. The
coefficient of performance (COP) was determined by using low pressure of refrigerant to
constant at 50 psi and 3 ranges of high pressure i.e. 190-220 psi, 220-250 psi and 250-280
psi. The COP_, were 4.02, 3.13 and 2.8, respectively and electric power consumption was
0.46, 1.12 and 2.17 kW/h, respectively. The results showed that the high pressure of

refrigerant at 190-220 psi was the optimum pressure while the average temperature and
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RH were 14.95+0.55°C and 45.81+0.82
%RH. This prototype of cold room for
seed storage could reduce machine cost,
save energy for the dehumidifier system,
and be easily transported. Therefore, this
cold room is suitable for community
enterprises, agricultural cooperatives and
private sectors, where high quality seed
production and cost reduction are

required.

Key words: refrigeration system, air-

condition system, dehumidifying, seed
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Table 1 Calculation load of refrigeration system

Refrigeration Load

No. List Detail
(Watts)
1 Wall Gain Load Polyurethane (50 mm) 596
2 Product Load (Seed 6,000 kg, 600 kg/day) 1,347.2
3 Air Change Load 11.6 kJ/kg/24 hr 746.3
4 Personnel Load Number of personnel = 2 140
5 Lighting Load 15 Watts/m’ 44
6 Fan Motor Load Motor 0.3 kW x 2 878
Safety Factor 10% 450.2
Total Cooling Load 4,952

Figure 5 (A) Structure. (B) Insulation. (C) Cooler unit. (D) Refrigeration system.

(E) Prototype’s container
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Table 2 The result of refrigeration performance testing

Low High Relative Coefficient of Power
Temperature
pressure  pressure Oy Humidity Performance Consumption
(PSIG) (PSIG) (%RH)* (cop) (kwWh)
50 190-220 14.95+0.55 45.81+0.82 4.02 0.46
50 220-250 14.38+0.49 48.33+0.79 3.13 1.12
50 250-280 14.37+0.48 49.91+0.43 2.87 217
*Mean + SD
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Table 3 The result of power consumption testing between Container and Seed lab

EL. EL.
Room Com power of power of Total
Relative
Sizing pressor  Temperature Refri Dehumi EL.
Room . Humidity
(WxLxH) (380/3/50) o) geration  difying  Power
(%RH)
m HP system  system (Amp.)
(Amp.) (Amp.)
Container 2.2x4.0x2.2 4 15.10+0.51  46.23+0.94 6.31 - 6.31
Seed Lab 2.9x4.8x2.8 4 14.76+0.23  47.34+0.95 6.5 53 11.8

*Mean + SD

Table 4 Effects of cold storage room on soy bean seed germination (%) after 7 months storage

Storage room

Storage Period (month)"

0 1 2 3 4 5 6 7
1. Container 66 60a 59a 64a 58a 60a 52a 56a
2. Seed lab 66 623 60a 61la 61la 60a 53a 53a
3. Room temperature 66 39b 27b 3db 3db 31b 15b 9b
F-test ns *% *% *% *% *% *% *%
CV (%) 149 590 503 458 519 487 874  6.66

Y Means in the same column followed by a common letter are not significantly different at 5 % level

by LSD
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Table 5 Effects of cold storage room on rice seed germination (%) after 7 months of storage

Storage Period (month)”

Storage room

0 1 2 3 q 5 6 7
1. Container 75 69 79 63 b 43 a 83 a 66 b 69 a
2. Seed lab 75 64 77 74 a 36ab 8la 78 a 74 a

3. Room temperature 75 65 81 62b 27b 39b 26c 16D

F-test ns ns ns * ** ** ** *x*

C.V. (%) 209 13.02 3.51 829 1736 3.78 551 10.83

Y Means in the same column followed by a common letter are not significantly different at 5 % level
by LSD

Table 6 Effects of cold storage room on mung bean seed germination (%) after 7 months storage

Storage Period (month)”

Storage room

0 1 2 3 4 5 6 7
1. Container 92 91 91 93 91b 91 90 90 a
2. Seed lab 92 90 90 92 92ab 88 91 90 a

3. Room temperature 92 89 90 94 94 a 94 88 86 b

F-test ns ns ns ns *x* ns ns **

C.V. (%) 1.76 166 2.19 1.54 097 T7.13 256 1.82

Y Means in the same column followed by a common letter are not significantly different at 5 % level
by LSD
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Table 7 Effects of cold storage room on sesame seed germination (%) after 7 months storage

Storage Period (month)”

Storage room

0 1 2 3 4 5 6 7
1. Container 92 89 89 89 90 91 91 a 90
2. Seed lab 92 89 90 88 92 92 89 a 90
3. Room temperature 92 90 89 89 92 91 76 b 90
F-test ns ns ns ns ns ns *¥* ns
C.V. (%) 2.09 1.39 2.09 3.45 1.52 1.37  4.19 2.36

Y Means in the same column followed by a common letter are not significantly different at 5 % level
by LSD

Table 8 Effects of cold storage room on morning glory seed germination (%) after

7 months storage

Storage Period (month)”

Storage room

0 1 2 3 q 5 6 7
1. Container 73 66 a 63 b 67 72 b 74 76 a 73
2. Seed lab 73 63ab 71la 65 75ab 75 80 a 72
3. Room temperature 73 58b  64b 60 78 a 75 69 b 74
F-test ns * ** ns * ns ** ns
C.V. (%) 3.03 6.24 5.05 8.65 3.84 4.14 4.13 3.89

Y Means in the same column followed by a common letter are not significantly different at 5 % level
by LSD

% Eralfymar
9,1 g e i |

o =

Seed storage’s cost (baht/kg per month)

Storageat container (tons per year)

Figure 6 Economic Cost Benefit analysis of seed storage using developed cold container

storage
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