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Abstract

The quality of oak mushoom(Lentinus edodes(Berk) Sing) is sensitively affected by environmental
factors, especially moisture by the rain during the growing period. To protect mushrooms from being
wet, plastic-covered facilities with side openings are mestly being used. However, the indoor tempera-
ture and humidity of the facility without roof openings become higher due to its poor ventilation, and
consequently reduce the productivity and quality as well. In this study, we analyzed the ventilation
rates and indoor temperatures of improved facilities as affected by the area of roof opening and shad-
ing rate by the model. The indoor temperature decreased by more than 2.5°C as the shading rate
increased from 50% to 90%, and especially the effect of wind speed on indoor temperature was sig-
nificantly great under as low as 50% of shading rate. The ventilation rate became higher under wind
speed of 1~2 m - 5! regardless of the shading rate. As the wind speed increased from 0 m s to 2m - s/,
the indoor temperature decreased by more than 2.0°C. Moreover, the indoor temperature became
lower with increasing roof opening ratio, but showed no significant differences at more than 50% of
roof opening ratio. At lower shading rate, the indoor temperature sensitively decreased with increas-
ing area of roof opening. Additionally, we obtained the higher ventilation performance with the area
of roof opening more or less equal to that of side opening, regardless of the wind speed and shading
rate.

Key words : shading rate, area of roof opening, indoor temperature, ventilation rate, Lentinus
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Fig. 1. Cross sectional shapes and scales of oak mushroom production facilities.
Table 1. Parameters of each facility
Type 1 Type 2 Type 3
Opening no. 1 2 3 4 1 2 3 4 1 2 3 4
Opening area(m?) 05 05 05 0.5 1.0 115 115 1.0 1.0 2.3 2.3 1.0
Opening height(m) 025 075 075 025 05 352 352 05 0.5 326 326 05
Wind press. coefficient 08 08 -04 -04 08 -07 -05 -04 08 -07 -05 -04
Discharge coefficient 04 04 04 04 04 04 04 04 0.4 04 04 04
Floor area(m?) 8.0 8.0 8.0
Volume(m?) 22.0 22.0 22.0
Ratio of cover area to 1.525 1.525 1.525

floor area
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Fig. 2. Concept of a ventilation model. H,, H, and H; mean
the heat exchange by ventilation, heat outflow through the
film, and heat inflow of solar radiation, respectively.

FREPHA el&sict. A9l H=EakaPet §7179
F71HQ)te] BAE E3g URHAR] &) A
AR 83} 2tHSon, 1996; Kozai and Sase, 1980).

BaAEAAE S 71T 1~49 R A9 A
=t e 2 F<dol mHASHAT, 7 3] #)F
E T Y 2 AEFY FE TYS AR v}
A3t

Q= oA /Z—YglAPl 0

o, AP=P;-P,+P,
A=1A,

_ Yo,2
P, = cz—gv %))

P = hy o 3
e T o3, )

ZQi=Q1+Q2+Q3+Q4=O @

A71M, A 7T B mY), 1 T s,
Acs 1T AT 100%00142) 3717 W (my),
o T FTHAS, AP V1T U9 AgEat
(kg - mdolH, Tk AP 208 A-HZAHE y=3E
Bk, AP <0 A+ UAE B71%F Qmy s -
o] & THH, y=12 Tk veE 7iEEl@e
34, P 2 P 4 )] FUFH (kg - m?) B
8 (kg - m?), P AUWRGEA7E) kg - m2)elch
Qe AW F7loll el $r|gom AUl B

2 A" 98 pe B9 R0 F
oli, ¥ P Uyl ay 2 U177 Fo)
ZHhyel o3t AlLtE AL, = AUAF FAFE
T #AE AR ge FEUVKEEm - 5?0l
¥e& F7] HIF (kg - m*elH, AZ i 2 o= Z2 4
W 2 AE Yepat

. AUET W 8718 siMUy

FuAuiAlEe] ZF B7)e] |3 R
Aol wAeR] YA pE e e At o
A AAT T& 28l DA oF 2xAt
s R oAl 7RI FHEI % VI
A3 F317] 93t B |Rd @ IFARdS A}
B3t TaApIAIEY ] 7120 %S FAlo 4
A3t oln ¥EER o] 2F<2l Newton-Raphsont
S ARE3kd 2 F7hE AURE TSk o] @hE ol
|3l 7+ )79 V]S A AEE A
A 2% 9 3|k vuE il ug 2 3
@5 A AuE Y] dE E€9A BdE
ol &3t

Hc = k(ti - to)Ac (5)

H,=CQ(t;- to) (6)

H,=1S( - nA; 7)

ZHi: H,+H +H,=0 ®)
_ lratS(1-n)F

Q= [T kA ©)

v

71N, C& AHBIEFEPHIEXDE=0.3 keal -
m? - °C"), S& HAFHHLAFMI - m? - b)), F=
TEAIES A o] §Hl(PEe] B]&o) WA 0.8~
09), A= IEA FHm?), A B mY), we
W], ke T8 AAF-&(keal * m? « h! - °CY), ¢
= YAFEHE, 12 AUEAEe|Y. H, H, ¥ HE
Ztz} AFD sk keal - '), 719 w8 (keal - h')
2 FAYAFE(keal - h)E UERITEH JdZAIRE F9
EFHgare FAEAH

B AL83 24 F, AAERALS F, do), A

Bol, Arlze], ¥ R niEdEzo] HAHA,

-122 -



OE EuauiaAde] AHAT

Holt &9 Zoj(1 mE ARSI 7IdERDe F
£0~3m - sT), Y71 LE(28°C), AFEH YAt
(2.0~3.0MJ - m? - b'h), HEAR] AAFETE(0.75),
AEIALE-(0.1), STFE(5.0kcal - m? - h! - °C1)o]
o, £BALFe] Y o] 8H](0.9)F AT E7
ZF 2 2o Aatge Fig. 3% 2o

i W af

1. X0 &71& ¥ ALH2T0 oiXl= g8

FaAEiAl e #iEs) Agrles 2H Ths
3 $7olE g ALE3l AR, 971, I,
AALF 2 FE WSS o83l HIY M= 50%
o1 AJAolAe] 73 B AUzl #slE Tk
o} o7iA Hige] AT G9ET he) g F
o AHAAZ} 2.3 melH, ojRel e HIE-S ofr)
i}, AR F oz FHET 50%9A4 90%E F7T
52 255 31.7°CoA 28.3°C7HA] < 2.5°C ©]
Are] zpolg Yehd o, xFgEo] 50%14 T
ggo] thr A JElTHFig. 4). 87189 A9
5o} vhf AEgE Yepgon], F£0] 2m - s'Q

Initial value setting

Structure, climate, opening, shade

|
>

I Assume inside static pressure Pi and tempersture TIJ

|

lalculate ventilation rate Qk of each opening using Pi

|

Use continuity of mass flow

Calculate Pi satsfying = Qk =0

Calculate total ventilation rate Gm by ventiaiion model

Calculate total ventilation rate Gh by heat balance model

Ti+ AT N @

Y
| Calculate Qk, Qm and Ti |

Fig. 3. Calculating procedure of ventilation rate and indoor
temperature.
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Fig. 4. Indoor temperature for various degrees of shading at
outdoor temperature of 28°C and irradiation of 2.5 MJ-m?,
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Fig. 5. Ventilation rate for various degrees of shading at
outdoor temperature of 28°C and irradiation of 2.5 MJ-m>.
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Fig. 6. Indoor temperature for various wind speeds at out-
door temperature of 28°C, irradiation of 2.5 MJ + m? and
90% shading.
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Fig. 7. Ventilation rate for various wind speeds at outdoor

temperature of 28°C, irradiation of 2.5 MJ + m™? and 90%
shading.
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Fig. 8. Indoor temperature for various roof opening ratios at
outdoor temperature of 28°C, wind speed of 1 m * s! and
irradiation of 2.5 MJ * m™.
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Fig. 9. Ventilation rate for various roof opening ratios at

outdoor temperature of 28°C, wind speed of 1 m * s and

irradiation of 2.5 MJ + m™.
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Fig. 11. Flow rate and direction of the ventllatlon at out-
door temperature of 28"C wind speed of 1 m - s and irra-
diation of 2.5 MJ « m™ - h'".
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