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ABSTRACT -This study was carried out to find out suitable input method for air exchange about bottle cultivation of
oyster mushroom. There was no difference of average temperature in cultivation room, but T1(direct introduction of outside
air) was higher than T2(heat exchanger) and T3(air buffer) in the standard deviation. The ratio of cooling operating was
the highest in August and in the descending order, T1 54%, T3 43%, T2 33%. At ratio of energy reduction, T2 and
T3 were higher than T1. The operating ratio of heater was highest in January and in the descending order, T1 53%,
T3 37%, T2 30%. At ratio of energy reduction(%), T2 and T3 were higher than T1 similar to result of cooling operating.
Therefore there were largest in August about Cooling Degree-Hour and in January about Heating Degree-Hour. And fruit-
body yidds quality was excellent in T2 and T3 than T1. The suitable effective type of air exchange in oyster mushroom

cultivation are heat exchange and air buffer system.
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Fig. 1. Festure of cultivation room of input type of air exchange. Size of cultivation room by treatment; 12 m*(2.4x2.0x2.5 m)
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Fig. 2. Variations of temperature in cultivation room for one
year according to type of ar exchange. Set the
temperature; 15°C. Ti(direct introduction of outside
air), T2 (use of heat exchanger), T3 (use of air buffer)
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Fig. 3. The standard deviation of the setting temperature in
cultivation room for one year according to type of air
exchange. T1(direct introduction of outsde air), T2
(use of heat exchanger), T3 (use of air buffer)

Table 1. Monthly cooling time for growth period of fruit-body

(unit : hour)
Month T1 T2 T3 T1-T2 T1-T3
4 813 51.9 49.3 294 320
5 124.4 51.9 101.3 725 231
6 194.8 1244 183.2 704 116
7 252.7 141.2 194.4 1115 58.3
8 260.4 168.2 197.2 92.2 63.2
9 144.2 112.9 1335 313 107
10 325 10.6 6.1 219 26.4
Total 1090.3 661.1 865 429.2 2253
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Table2. Monthly operating ratio and savings ratio of the
refrigerator for bottle cultivation (unit : %)

operating ratio(%o) savings reatio(%)

Month
T1 T2 T3 T1-T2 T1-T3
4 28 18 17 10 11
5 43 18 35 25 8
6 68 43 64 24
7 88 49 68 39 20
8 90 58 68 32 22
9 50 39 46 1
10 1 4 2 8 9
Average 54 33 43 21 11

% operating ratio(%) = refrigerator operating time(hour)/cultivation
period(288 hour)x100, savings ratio(%) : absolute vaue

Table 3. Monthly heating time for growth period of fruit-body

(unit : hour)

Month T1 T2 T3 T1-T2 T1-T3
1 3245 216.8 265.3 107.7 59.2
2 206.2 114.9 1447 913 615
3 156.1 91.7 120.5 64.4 35.6
4 154.7 86.5 1024 68.2 52.3
5 42.6 111 36.3 315 6.3
6 314 8.6 24.6 229 6.8
9 54.3 26.9 40.3 274 140
10 85.9 46.2 52.8 39.7 331
11 185.9 104.3 1211 81.6 64.8
12 265.3 168.6 146.2 96.7 119.1

Total 1,506.9 875.6 1,054.2 631.4 452.7

B Eon, TIEHE7] A-TH)d = 90%,
T3(7]‘ﬂm)<>ﬂ/ﬂk— 68%, T2(ELg7])ol = 58%C]

At 23 dF AEiA] W] HdE ARee
TUFa7] A-HTY) div] T2AE237))e 21%,
T3(124)e 11%°] At}

A 717k FF 7)) A % 71~‘£A17J° T1(2)
7] AHFA)IA 1,506.9417F, TIFIEA)elA
1,054.2%]7F, T2(ER3H7))olM = 875 6r7teZ T2
o] 7FsAIZke] 71 A3ktH(Table 3).

wirle] 7hs& 9 A7hee Table 494 Ut} W

W71e] A% Hd FeeS TLEHE7] AHRY)
oA 53%, T2(EnSH7])= 37%, TI(ZIEA ) 30%
oL, UF Hat AL T3V AHFY)
the] T2Gu37 )= 22%, T3(71E4)S 16%°] Ut

ole} 7+ Ad A& ARt Aued 45 7t



S1%37) fdgael we et Agael

Table 4. Monthly operating ratio and savings ratio of the heater
for bottle cultivation (unit : %)
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Tableb5. Yidds and properties of fruit-body by type of air

operating ratio(%) savings ratio(%)

Month
T2 T3 T1-T2 T1-T3

1 113 75 92 37 21
2 72 40 50 32 21
3 54 32 a2 22 12
4 54 30 36 24 18
5 15 13 1
6 11 3 9 8
9 19 9 14 10
10 30 16 18 14 11
1 65 36 a2 28 23
12 92 59 51 4 41

Average 53 30 37 22 16

% operating ratio(%) = heater operating time(hour)/cultivation period
(288hour)x100, savings ratio(%) : absolute value
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Fig. 4. Monthly cooling degree-hour for setting temperature.
Cooling Degree-Hour = X (TS-TI)xAt. TS; Setting
temperature, TI; Cultivation room temperature, At=unit
of hour. T1; direct introduction of outside air, T2; use
of heat exchanger, T3; use of air buffer.
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Fig. 5. Monthly heating degree-hour for setting temperature.
Heating Degree-Hour = X (TS-TI)xAt. TS; Setting
temperature, TI; Cultivation room temperature, At=unit
of hour. T1; direct introduction of outside air, T2; use
of heat exchanger, T3; use of air buffer.

exchange
Diameter Thickness Length . Commercial
Month of pileus of stipe of gipe (g\/(tf)tflse ) yi_elds
(mm) (mm) (mm) ratio(%)
1 T1 35 8 84 118b* 61
T2 35 9 92 130a 63
T3 34 10 94 128a 61
2 11 33 8 91 123b 61
T2 35 9 103 132a 65
T3 36 8 101  132a 66
3 T1 33 9 91 128b 62
T2 29 9 78 140a 69
T3 30 9 88 137a 69
4 T1 36 10 75 126a 66
T2 38 10 75 127a 68
T3 30 11 90 125a 69
5 11 37 10 76 128b 65
T2 38 9 82 132a 67
T3 38 9 81 130a 66
6 T1 36 8 82 139 62
T2 36 9 85 147a 63
T3 36 10 82 145a 63
7 T1 33 9 87 141b 61
T2 33 9 91 153a 65
T3 33 10 89 151a 63
8 T1 33 10 84 143b 61
T2 35 10 I 152a 63
T3 33 9 88 150a 63
9 M1 34 9 89 158a 67
T2 34 8 91 161a 70
T3 34 9 89 158a 69
10 T1 36 9 90 142a 65
T2 36 9 88 147a 69
T3 35 10 88 145a 67
11 71 29 9 79 145b 63
T2 27 9 82 150a 63
T3 32 8 87 150a 61
12 T1 A 10 64 124b 52
T2 33 10 74 140a 57
T3 32 10 78 138a 56

? Values followed by the same letter do not differ significantly at
p>0.05 according to Duncan's multiple range test.
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