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Study on Heating Load Characteristics and Thermal Curtain
Effectsfor Simple Silkworm Rearing Houses ( I])

— Effects of the Thermal Curtain on Energy Preservation
and Review of its Application—

H F A A F &, % A
K.J. Choe, D.H. Jung, K K. Park

Summary

One of the most serious problems in Korean sericulture farms is to improve the adiabatic conditions
for the simple silkworm rearing houses which has been widely adapted since early 1980

Thus, this study is aimed to solve the problems by selecting the thermal screen material and by fin-
ding the method of its instalation. .

For the study, 4 kinds of materials which are (1) TE005,(2) NW60, (3)NW300 and (4) AL110 are
selected and 4 different types of methods wich are surrounding boundary of rearing bed(type A), sur-
rounding inside of wall and ceiling (type B), installing on inside of wal ony (type C) and installing on
ceiling Inly (type D) are installed.

Decision criteria of the best combination of screen material and installation methods is made by cal-
culating the heating load coefficients and by testing the application at the simple silkworm rearing hou-
ses.

The obtained results are summarized as follows 3
1. The effect of thermal screen on reducing the thermal energy is remarkable. It saves energy more

50% than unscreened simple silkworm rearing houses. .

2, From a stand point of a good screed material on thermal energy reduction, the NW300, AL110 and
PEQO5 are recommanded materials. However, NW60 and PE005 are regarded as desirable materials
from the practical point view.

3. Also, the effect on thermal energy reduction is largely affected by the method of thermal screen ins-
tallation. The surrounding boundary of the silkworm rearing bed(type A) is the most desirable me-
thod to reduce the energy, which saves 56.6% of it.

4. In the practical application, NW60 and type A is considered to be the best combination of material
and installation method. By this combination, the level of maximum heating load can be reduced at
the rate of 43% for spring season and 40% for autumn season.

5. Another heating method, comparted heating, can be recommended to save the energy.
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Fig. 1. Installation method for thermal screen
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Table 1. Heating load coefficient of simple silkworm rearing house.

Types of silkworm Thermal screen Heating load coefficient
rearing house (KJ/m*-hr-C)
New type standard Unscreened 24.1
(Cover area : 150m?
Nonwoven fabric(NW60) 10.4
Combination screen* 9.1
. (PE005 with NW60)
Old type standard Unscreened 19.8
(Cover area : 127.4m?)
Nonwoven fabric(NW60) 8.6
Combination screen* 8.3
(PE005 with NW60)
Combination type Unscreened 10.8
concrete block wall
(Cover area : 124.8m?) Nonwoven fabric(NW60) 8.1
Combination screen* 7.9
(PE005 with NW60)

* Combination use of thermal screen, i.e., installed materal of PE film for side walls and Nonwoven

fabric for ceiling,
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Table 2. Heating load coifficient influenced by different materials and different types of thermal

screen installed for the old type silkworm rearing house,

(KJ/m*hr-C)

Materials® Types of thermal screen instalied ¥ Significant
of thermalr

screen Type A Type B Type C Type D level
NW60 8.62(56.6) 11.51(42.0) 12.90(35.1) 14.36(27.6)? * %
PE005 7.95(59.9) 11.01(44.4) 13.31(33.0) 14.07(29.1) * *
AL110 7.79(60.7) 8.92(55.0) 11.30(43.1) 12.18(38.6) * %
NW300 7.24(63.4) 9.59(51.6) 10.63(43.6) 11.35(42.8) * %
Significant * % * ok N.S *
level

Note : V' Refer to Fig. 1.

*" Parentheses denoted the rate of reduced thermal energy compared with unscreened.
Unceened K is 19.84 KJ/m*-hr-C

¥ Refer to paragraph 2, the materials and methods for test
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Table 3.
4th instar to the harvesting cocoon.
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Relitive Humidity( %)

)

. Temperature(T)

Temperature

1. Sep. 1988. Time(hour)

Fag. 3. An example of temperature and relative
humidity in warm air heated simple sil-
kworm rearing house.
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Maximum heating requirement and the period in simple silkworm rearing house from the

Q10* KJ/hr)
Items Rearing Overall Comparted
season heating heating
New type Spring 4a) 369 4b) 179
standard Fall 4h) 22.3 5b) 20.6
Old type Spring 4a) 25.8 4b) 12.3
Unscreened standard Fall 4b) 15.1 5b) 13.1
Combination Spring 4a) 13.7 4bh) 6.1
type concrete Fall 4a) 7.6 5b) 3.8
block wall
New type Spring 4a) 159 4n) 7.3
standard Fall 4a) 89 5b) 6.0
Thermal Old type Spring 4a) 11.2 4h) 5.0
screened * standard Fall 4a) 6.3 5b) 3.2
Combination Spring 4a) 10.3 4b) 4.6
type concrete Fall 4a) 58 4b) 2.7
block wall

Note : 4a) Early in 4the instar, 4b) Middle in 4ht indtar,

5a) Early in 5th instar, 5b) Middle in 5th instar

6) After mounted to cocoon bed
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