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Study on the Controlling Mechaniques of the Environmental Factors
in the Mushroom Growing House in Chonnam Province*

Byung Jae Chung¥** Eun Chol Lee¥*

SUMMARY

The important results which have been obtained in the investigation can be recapitulated as follows.

1. As demonstrated by the experimental results and analyses concerning their effects in the on-ground
type mushroom house, the constructions in relation to the side wall and ceiling of the experimental
house showed a sufficient heat insulation on effect to protect insides of the house from outside climatic
conditions.

9. As the effect on the solar type experimental mushroom house which was constructed in a half
basement has been shown by the experimental results and analyses, it has been proved to be effective
for making use of solar heat. However there were found two problems to be improved for putting solar
house to practical use in the farm mushroom growing:(1) the construction of the roof and ceiling should
be the same as for the on-ground type house, and (2) the solar heat generating system should be reco-
nstructed properly.

3. Among several ventilation systems which have been studied in the experiments, the underground
earthen pipe and ceiling ventilation, and vertical side wall and ceiling ventilation systems have been
proved to be most effective for natural ventilation.

4. The experimental resuits have shown ‘that ventilation systems such as the vertical side wall and
underground ventilation systems are suitable to put to practical use as natural ventilation systems for
farm mushroom house. These ventilation systems can remarkably improve the temperature of fresh air
which is introduced into the house by heat transfers within the ventilation passages, so as to approach
to the desired temperature of the house without any cooling or heating operation. For example, if it is
assuming that X is the outside temperature and Y is the amount of temperature adjustment made by
the influence of the ventilation system, the relationships that exist between X and Y can be expressed
by the following regression lines.

Underground iron pipe ventilation system.
Y=p.9X—12.8
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Underground earthen pipe ventilation system.
Y=0,96X--15.11
Vertical side wall ventilation system.
Y=0.94X—17.57
5. The experimental results have shown that the relationships existing between the admitted and
expelled air and the CO, concentration can be described with experimental regression lines or an
exponent equation as follows:
5.1 If it is assumed that X is an air speed cm/sec. and ¥ is an expelled air speed in cm/sec. in a
natural ventilation system, since the Y is a function of the X, the relationships that exist between X

and Y can be expressed by the regression lines shown below:

Regression lines relating to ventilating air speed cm/sec.

Kinds of vent. 1 Admitting Expelling i Experimental
sytsem i Vent. Control (%) Vent. : Control (%) % regression equation
GE-CV GE 100 cv f 50 Y=1.01X—1.65
GE-CV GE 100 cv ; 100 Y=0. 42X+2.03
Vs-CV VS 100 CV | 100 Y=0.85X+0.96

Note : The symbols used indicate as follow.
GE : Underground earthen pipe ventilation arrangement.
CV : Ceiling Ventilation arrangement.
VS ! Vertical side wall ventilation arrangement.

5.2 If it is assumed that X is an admitted volume of air in m3/hr. and Y is an expelled volume of

air in m*hr. in a natural ventilation system, since the Y is a function of the X, the relationships that

exist between X and Y can be expressed by the regression lines shown below.

Regression lines relating to ventilaitng air volume

Kinds of wvent. i Admitting ] Expelling i Experimental
! i |
system E Vent. i Control (%) f Vent. ‘ Control (%) i regression line,
GE-CV GE 0w | ocvo | 50 | y=250X—10.88
GE-CV GE 00 | cv | 100 } Y=2.16X+426.53

5.3 If it is assumed that expelled air speed in cm/sec. and replacement air speed in cm/sec. at the
bed surface in a natural ventilation system are shown as X and Y, respectively, since the Y is a function
of the X, the relationships that exist between X and Y can be expressed by the following regression
line:

GE(100% 3—CV (50%) ventilation system.
Y=0.54X+0. 84

5.4 1f it is assumed that the replacement air speed in cm/sec. at the bed surface is shown as X, and
CO; concentration which is expressed by multiplying 1000 times the actual value of CO, % is shown as
Y, in a natural ventilation system, since the Y is a function of the X, the relationships that exist
between X and Y can be expressed by the following regression line:

GE{100%;—CV(50%) ventilation system.
Y=114.53—6. 42X
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5.5 If it is assumed that the expelled volume of air is shown as X and the CO; concencration which
is expressed by multiplying 1000 times the actual of CO;% is shown as Y in a natural ventilation system,
since the Y is a function of the X, the relationships that exist between X and Y can be expressed by
the following exponent equation:

GE(100%)—CV(50%) ventilation system.
Y=127. 18X1. 0093~

5.6 The experimental results have shown that the ratios of the cross sectional area of the GE and
CV vent to the total cubic capacity of the house, required for providing an adéquate amount of air in
a natural ventilation system, can be estimated as follows:

GE(admitting vent of the underground ventilation)
0.3—0.5% (controllable)
CV (expelling vent of the ceiling ventilation)
0.8—1.0%. (controllable)
6. Among several heating devices which were studied in the experiments, the hot-water boilor which
wasmodified to be fitted both as hot-water boiler and as a pressureless steam-water was found most

suitable for farm mushroom growing.
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