WA ERE R R (J. Bio. Fac. Env.) 4(2) : 232~239, 1995

ol= dHd24F ENX BRAMB MR

07| - wtAl - 2Z8* - ZEfE**
ARG R 5IA T, (F)RAL AAYNG, *FEEH 5379

Development of roll—up ventilation system for pipe—
constructed plastic film greenhouse

Lee, Ki Myung - Park, Kyu Sk - Kim, Yu Il*, Kim, Tae Hong**
Dept. of Agricultural Machinery Engineering, Kyungpook National University
* C&L Engineering, LTD.,
**Section Planning of Agricultural Policy, Kyungpook Province

Abstract

This study was carried out to get required torque data needed to design and
develop a roll—up ventilation system in a pipe—constructed plastic film green-
house.

The results obtained from this study are as follows:

1. The required torques of a roll—up ventilation system in greenhouse are the
functions of its length. The torques should multiplied by the conversion coeffi-
cients (2.0 in ceiling vent, 1.8 in side vent) in case of application.

2. In constructing pipe—constructed plastic film greenhouse, a shaft pipe is
the largest essential element in roll—up shaft weight constitution which have an
effect on the required torques. Therefore, the pipe should be light using non-—
ferrous materials like aluminum alloy.

3. A planetary reduction ventilator of differential ring gear type is suitable
for a roll—up ventilation system, because it can make high efficient reduction
just using the first step shift.
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Fig. 1. Theoreticd torque at roll up ventila-
tion
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Fig. 2. Equipment of a capacity testing of a
roll—up ventilation system.
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Table 1. Weights of construction materials used in a roll—up. ventilation system of a standard
pipe—constructed plastic fim greenhouse(21mx 48m, 1,008m?).

unit weight amount  weight

materials specification unit (er) used (ke) remark
. 25.4mm x 1.5t
shaft pipe 99 9mm X Lot m 635 48 30.48
counli 25.4mm EA 54.6 5 0.273
oupiing 22.2mm EA 447 5 0.223
piece 4x%x13 EA 1.7 20 0.034
0.1t X 100cm m 48 5.0
lastic fil EVA
plastic fim 0.08t x 100cm m 48 4.0
non woven 80gr/m® m? 80 48 3.84
geotextile
cassimere 50, m? 141.7 48 6.8
plastic film 25.4mm EA 28.7 100 2.87
clip 22.2mm EA 25.6 100 2.56
roll—up 1/4Hpx1/350 EA 9,000 1 9.0
reduction 12V 24W EA 5,500 1 5.5
motor 24V 48W EA 5,800 1 5.8
Table 2. Theoretical and measured torques at side and ceiling vents.
shaft side vent ceiling vent
diameter length theoretical measured length theoretical measured
(mm) (m) torque torque (m) torque torque
(Kg—cm) (Kg—cm) (Kg—cm) (Kg—cm)
47 57 125 47 37 80
22.2 76 93 180 76 59 100
90 110 217 85 74 125
32 65 100 44 57 85
76 153 220 52 67 110
25.4 90 181 260
95 123 23
100 201 307 0
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Fig. 3. Comparisons of theoretical and mea-
sured torques at ceiling vents using
a curve—fitting technique.
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Fig. 4. Comparisons of theoretical and mea-
sured torques at side vents using a
curve—fitting technique.
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Fig. 6. A practical developed high efficiency
roll—up ventilator.
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Fig. 6. A roll—up ventilator in a pipe—con-
structed plastic film greenhouse.
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Table. 3. Capacity of a practical developed roll—up ventilator.

capacity remark
reduction ratio 342:1 1st step reduction
maximum output torque 630kg—cm 4.35rpm
continuous roll—up motion 2100cycle up 168hr
common torque 500kg—cm
maximum motion error 1/50(20mm/1m) between ventilator
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