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Study on Heating Load Characteristics and Thermal Curtain

Effects for Simple Silkworm Rearing Houses(I)

— Heating Load Coefficient and Maximum Heating Load—
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Summary

In order to provide basic references for the design of heating on simple silkworm rearing house, the actual

change of heating load coefficient by progress of adult silkworm rearing day from the reared in silkworm

rearing house, the heating load coefficient by types of silkworm rearing houses and the heating requirement

and the maximum heating load by types of silkworm rearing houses were determined.

The results obtained from the study were as follows :
1. The average heating load coefficients of NS, OS and CC type simple silkworm rearing houses were 24.1
KJ/m?*—hr—7, 19.8 KJ/m?~hr—C, and 10.8 KJ/m?—hr— C, respectively.
2. The change of heating load coefficient by progress of silkworm rearing day after reared into simple silk-
worm rearing house could be expressed as Fig. 4.
3. Heating degree-hour for adult silkworm rearing in Suweon district was calculated as 951.6C — hr for spring
season and 610.5C — hr for autumn season.
4. Yearly heating requirement of the NS type was estimated twice more than that of the CC type. Thus, some
kinds of reinforced thermal adiabatic facilities is desirable for NS type.
. The time for maximum heating load was turned out at the 4th instar during the spring season and after
the mounting during the autumn season.
6. This study was performed in Suweon district. However, the estimated and analyzed data could be adapted

to the major silkworm rearing district if their meteorology data were adjusted.
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Fig. 1. Type and dimensions of simple silkworm rearing houses
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Table 1. Specifications of simple silkworm rearing houses

Standard model

Combination

ltems New type(NS) { Old type(0S) bltggl? Vggﬁcf%té)
Size (LXWXH : m) 10.8X6.0X34 | 120X54X28 10.7X54X3.0
Floor area (Af : m*) 64.8 64.8 57.8
Cover area (Aw : m?) 150.0 1274 1248
Floor-cover ratio (Af/Aw) 043 0.51 0.46

Materials Wall

PE coated cloth only

Combination with concrete
block and PVC coated cloth

constructed Roof

PVC coated cloth and Felt dual

PVC coated cloth and Felt
dual
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(Sequence diagram of electric warm air heater)

TLR . Time— Lag relay

THS : Thermal Switch

E R Electronic Recorder
Ra ¢ Dry bulb of thermocouple
Rw © Wet bulb of thermocouple

Fig. 2. Installation of heating unit and measuring apparatus
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Fig. 3. Comparison of average nocturnal tempera-
ture variation with the types of silkworm

rearing house
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Table 2. Heating load coefficient of simple silkworm rearing houses

Kinds of silkworm

rearing house

Heating load coefficient
(K : KJ/m*—hr="0)

New type standard (NS)
Old type standard (0OS)

Combination type concrete
block wall (CC)

24.1
19.8
10.8
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Heating load coeff. (10°KJ/HR)

Daily heating degree hour (°C-hr)

Daily heating degree hour{°C-hr)
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Fig. 4. Changes of heating load coefficient by pro-
gression of silkworm rearing day after
reared into simple silkworm rearing
house
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Table 3. Estimated yearly required thermal energy for heating the rearing houses

o New type standard
x Old type standard

e Combination type concrete
block wall

{Fall)

S5a 5h 6 4a 4b 5a 5b 6

"
4b
‘Pime for extending of silk-worm rearing bed(4a: early in 4th
instar, 4b: middle in 4th instar, Sa: early in Sth instar,
5b: -middle in 5th instar, 6: mounting to coccon bed)

4a

Fig. 6. Estimated maximum heating load of each
extending times of silkworm rearing bed
by the types of rearing house and rearing

season

(Unit : 10°K])
Types of Rearing season
silkworm . Total
rearing house Spring Fall
New type standard (NS) 34423 2,208.5 5,650.8
Old type standard (OS) 2,406.1 1,543.6 3,949.7
Combination type concrete 1,277.8 819.8 2,097.6
block wall (CC)
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