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Analysis of Environmental Design Data for Growing Pleurotus eryngii
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Abstract. This study was carried out to file up using effect and requirement of energy for environmental
design data of Pleurotus eryngii growing houses. Heating and cooling Degree-Hour (D-H) were calculated
and compared for some Pleurotus eryngii growing houses of sandwich-panel (permanent) or arch-roofed
(simple) type structures modified and suggested through field survey and analysis. Also thermal resistance
(R-value) was calculated for the heat insulating and covering materials of the permanent and simple-type,
which were made of polyurethane or polystyrene panel and 7~8 layers heat conservation cover wall. The
variations of heating and cooling D-H simulated for Jinju area was nearly linearly proportional to the setting
inside temperatures. The variations of cooling D-H was much more sensitive than those of heating D-H.
Therefore, it was expected that the variations of required energy in accordance with setting temperature or
actual temperature maintained inside of the cultivation house could be estimated and also the estimated
results of heating and cooling D-H could be effectively used for the verification of environmental simula-
tion as well as for the calculation of required energy amounts. When the cultivation floor areas are ali equal,
panel type houses to be constructed by various combinations of materials were found to by far more effec-
tive than simple type pipe house in the aspect of energy conservation maintenance except some additional
cost invested initially. And also the energy effectiveness of multi-span house compared to single span
together with the prediction of energy requirement depending on the level insulated for the wall and roof
area could be estimated. Additionally, structural as well as environmental optimizations are expected to be
possible by calculating periodical and/or seasonal energy requirements for those various combinations of
insulation level and different climate conditions, etc.

Key words : Degree-Hour, Energy conservation, Heating and cooling load, Heat insulating and covering
materials, Permanent and simple type, Thermal resistance
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Fig. 1. Schematics of a tentative model section (L4R4-
type).
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Fig. 2. Schematics of a tentative model section (Simple-

type).
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Materials R-values (m? - K - W) Remarks
Plastic film(PE) R;=R~=Rs=0.07 thickness 0.05 mm
o about 80% of carpet(fibrous pad)
Cashmere Ry=R¢=0.300 R-value(0.3657 m? - K - W)
. o about 90~95% of carpet(rubber pad)
Heat conservation cover R;=R~=0.200 R-value(0.2163 m? K« W)
Shading screen Rs=0.391 Grey-White spun bonded polyolefin film(light weight)
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Fig. 3. Yearly Degree-Hour depending on setting temperature.
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Table 3. Monthly Degree-Hour depending on control range of setting temperature

Classification

@

All season 16~18°C

()

Heating season 15~17°C
Cooling season 17~19°C

©

All season 15~19°C

Cooling Heating Cooling Heating Cooling Heating

Jan 0 11,711 0 10,966 0 10,966

Feb 0 8,843 1 8,177 0 8,177
Mar 2 7,310 8 6,585 0 6,585
Apr 289 3,446 177 3,997 177.4 2,923
May 1,210 1,025 906 1,334 905.7 776
Jun 2,619 102 2,114 195 2,114 52

Jul 4,793 2 4,054 3 4,054 1

Aug 5,139 0 4,395 0 4,395 0
Sep 1,887 458 1,431 626 1,431 326
Oct 853 1,753 623 2,171 623 1,378
Nov 20 5,690 124 6,377 10 5,024
Dec 0 10,692 20 11,429 0 9,958
Total 16,813 51,033 13,853 51,860 13,710 46,165
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Table 4. Heating and cooling load depending on different growing structures (Setting temperature 7, = 17°C)

Structure type He'i:1 ;rzl:ilzlting Surf(z;c;e;)area Tl(l;rzm.ai(re.si&t]it;ce Qu'fintity of heat (MJ. )
Cooling Heating

et om 3320 4502 G o826
(single-span) polilzstly(;rgr:1 Iglanel 336.20 3,885 (2,3224]1) (13,1432)
(two-span) i 606.40 3885 Gay  (0sk
s e 032 1740 vir)  ehasy
(single-span) heat con;j;\;egion cover 340.32 1.440 (i Z,glg;) (;1;,17-3?)
e .

() : Heating or cooling loads per unit floor area'(MJ - m?)
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