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Study on the Physical Property of Thermal Curtains
for Greenhouse

Chang, Y. S. - Oh, K. Y. : Kim, S. H. - Jeun, J. G. : Kang, K. C. - Chyong, D. H.
National Agricultural Mechanization Research Institute, RDA

Abstract

This study was conducted to investigate the physical and optical properties of
polypropylene and polyester thermal curtains, in which tensile strength, heat
reservance and light transmission of two different materials were measured.

The results from this study are as follows.

1. The tensile weight of different materials were ranged from 3.4kg to 13.
4kg, according to the thickness of materials, but that no difference in the ten-
sile strength was appeared between the two materials. The Elongation of poly-
propylene materials and the tensile weight and strength of polyester materials
were greater than any other materials.

2. The light transmittances of two materials were ranged from 50.3% to 81.
7 %, light transmittances in polypropylene were higher by 20 ~ 30%,than
those in polyester. ‘

3. The heat reservances of two materials were ranged from 18.2% to 41.2%,
in which polypropylene showed better performance than polyester.

4. From the results of the test, the polypropylene thermal material was better
in elongation, heat reservances and light transmittances, but polyester thermal
material was better in tensile strength and light isclation than the other materi-
al.

7l A = RIFAE, AFSY, AAE, B2, AN
Key words . thermal curtain, tensile strength, elongation, heat reservance,
light transmittance
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Table 1. Specification of experiment material
(Non—woven fabrics).

Thickness
ltem Thickness | Weight per
(mm) (g/nd) weight
(g/md/mm)
Polypropylene
A 0.22 41.14 187.00
OO0 0.37 80.37 213.22
OO0 0.47 101.23 | 21538
OO
B 0.24 38.52 160.48
OO0 0.31 48.32 161.06
SO0 0.36 59.17 | 164.35
OO0 0.41 79.71 194.41
0.50 102.50 207.44
Cl... 0.27 41.79 154.78
- 0.40 67.57 168.94
-~ - 0.39 81.80 209.73
0.66 153.36 232.36
<polyester>
D OGO 0.16 41.07 256.72
OO0 0.24 58.80 245.00
OSSO 0.28 79.29 283.19
0.39 100.91 258.74

Fig. 1.

Experimental equipment for tensile
load and elongation measurement.
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Fig. 2. Experimental equipment for light
transmission measurement.
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Table 2. Tensile load for the different materi-
as of thermal curtains.

Lengthwise Crosswise
Yield . Yield [Ultimate
. [Ultimatg .
item(mm) point Joad point load
load (ke) load (kg)
(kg) (ke)
Polypropylene
A 0.22 5.06 6.23 4,05 5.14
0.37 6.67 8.64 4.20 5.74
0.47 9.12 | 12.35 | 5.68 7.86
B 0.24 2.44 3.40 1.14 2.01
0.31 2.62 5.52 1.65 2.31
0.36 3.31 4.34 1.86 2.82
0.41 3.98 5.52 2.74 2.94
0.50 4.64 5.32 3.04 4.17
C 0.27 4.05 5.04 1.72 2.33
0.39 4.09 5.71 3.86 5.34
0.40 5.34 6.51 4.28 5.74
0.65 9.76 13.17 7.93 10.17
<Polyester>
D 0.16 5.43 7.28 4.33 591
0.24 8.05 9.45 7.08 7.63
0.28 1044 | 11.95 8.66 11.48
0.39 12.40 | 13.39 | 10.22 | 13.51
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Table 3. Tensile strength for the diffent ma-
terigls of thermal curtains.

Lengthwise Crosswise
Yield Ultimate| Yield Ultimate
ftem(mm) point  strength | point  strength
strength (kg/mm?)| strength (kg/mm?)
(kg/mm?) (kg/mm?)
Polypropylene
A 022 0.92 1.13 0.74 0.93
0.37 0.72 0.93 0.45 0.62
0.47 0.96 1.34 0.61 0.85
B 0.24 0.41 0.57 0.24 0.34
0.31 0.34 0.46 0.21 0.30
0.36 0.37 0.48 0.21 0.31
0.41 0.45 0.52 0.27 0.29
0.50 0.32 0.44 0.24 0.33
C 0.27 0.6 0.65 0.25 0.36
0.39 0.42 0.59 0.40 0.55
0.40 0.53 0.65 0.43 0.57
0.66 0.59 0.80 0.48 0.65
<Polyester>
D 0.16 1.36 1.82 1.08 148
0.24 1.34 1.57 1.18 1.27
0.28 1.49 1.71 1.24 1.64
0.39 1.27 1.37 1.05 1.39

Table 4. Tensile strength and elongation rate
of the materials* ™.

Tensile longation rate
elo
Item strength(kg/ & 0 n
. (%)
mm?)
Polypropylene 3.0~3.9 200~700
Polyester 18~35 0.5~2.0
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Fig. 4 Elongation length to tensile weight for
the materidl of thermal curtains
(Lengthwise).
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Table 5. Elongation for the diffent materials
of thermal curtains.
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T 0,36
0,31
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Elongation length(mm)

Elongation “length(mm)

Lengthwise Crosswise
Yield ) Yield .
. Ultimate . Ultimate
Item point . point )
. elongation . elongation
elongation elongation
(%) (%)
(%) (%)
Polyethylene
A 022 33.1 77.3 33.1 77.2
0.37 24.6 56.7 31.3 71.7
0.47 25.7 59.4 32.3 75.2
B 0.24 16.9 37.8 20.2 45.9
0.31 14.7 32.5 20.0 45.4
0.36 19.8 45.0 20.6 46.8
0.41 20.1 455 17.4 39.1
0.50 9.3 19.3 25.4 58.6
C 0.27 54.5 1295 | 36.9 86.5
0.39 68.5 163.5 68.5 163.5
0.40 41.3 97.4 59.5 141.7
0.66 22.8 52.2 33.2 77.4
Polyester
D 0.16 7.9 15.9 8.2 16.5
0.24 5.1 8.9 15.6 34.6
0.28 6.4 121 7.2 14.1
0.39 6.3 11.9 7.6 15.0
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Fig. 5. Elongation length to tensile weight for
the material of thermal curtains
(Crosswise).
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Table 6. Measured light transmission rate,

Table 7. Thickness, light transmission, light
isolation rate of the two different

materials?”,
Thickness Ligflt . . Lig}?t
Item (mm) transmission| isolation
rate(%) | rate(%)
Polypro-
pylene 0.22 (70~75) | 25~30
A 0.37 (60~65) | 35~40
0.47 (55~60) | 40~45
0.24 70~75 | (25~30)
B 0.31 65~70 | (30~35)
0.36 60~65 | (35~40)
0.41 50~55 | (45~50)
Polyester
D 0.16 (65~70) | 30~35
0.24 (55~60) | 40~45
0.28 (50~55) | 45~50
0.39 (40~50) { 50~60

light reflection rate and light
absorption rate for the two differ-
ent materials.
Light Light Light
Item transmission} reflection | absorption
rate{ %) rate(%) rate(%)
Polypropylene
A 0.22 74.8~76.1(23.2~23.9| 0.1~1.4
0.37 62.9~64.3{35.7~36.5| 0.1~1.1
0.47 59.6~61.5/38.0~39.2] 0.1~1.6
B 024 79.4~81.3(19.1~19.8| 0.4~1.6
0.31 75.3~77.9)22.7~234| 0.1~14
0.36 74.8~76.0(24.9~259| 0.1~04
0.41 70.4~71.7128.7~29.5| 0.1~0.4
0.50 59.4~60.6(38.0~39.2| 1.2~1.8
C 0.27 80.8~82.8/17.7~18.8y 0.1~0.7
0.39 66.9~68.8|31.9~33.2| 0.1~0.2
0.40 51.2~60.4|37.9~44.2| 1.4~7.3
0.65 48.8~50.7|47.1~47.7| 1.8~3.7
Polyester
D 0.16 56.1~65.6{34.0~40.2| 0.1~3.7
0.24 54.7~64.0/38.0~45.1] 0.1~0.3
0.28 41.1~484151.4~57.6] 0.6~1.4
0.39 35.7~44.5(55.4~61.9; 0.1~2.8
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Table 8. Supplied electricity, time require-

ment, temperature in protection
case and heat reservation rate in
heat reservation test.

T Air
. . emp.
Electri-| Time fp temp. | Heat
. . 0 .
city |require- . n reserva-
Item . heating .
supplied| ment lat protec-| tion
ate .
(W) | (sec) p° tion rate(%)
(C) .
case(C)
Poly-
proylene

A 0.22] 429 | 276 | 350 | 20.6 | 34.9
0.37] 43.0 | 270 | 354 | 20.5 | 38.6
0.47| 43.0 | 249 | 35.6 | 20.5 | 41.1

B 0.24| 43.0 | 315 354 | 195 | 254
0311 42.8 | 282 35.8 | 19.5 | 33.3
0.36 | 42.7 | 279 354 | 19.7 | 343
0.41| 428 | 279 35.6 | 19.7 | 34.5
0.50 | 42.9 276 36.0 | 19.8 | 34.7

C 0.27 | 426 | 279 | 35.2 | 20.8 | 33.8
0.39| 419 | 279 | 352 | 20.5 | 34.0
0.40| 424 | 276 | 35.2 | 20.7 | 35.0
0.65 429 | 2565 | 352 | 20.6 | 40.8

Polyester
D 0.16 | 424 354 36.0 | 19.7 | 18.2
024 42.7 | 331 35.7 | 19.7 | 23.1
0.28 | 42.7 315 | 355 | 19.8 | 26.7
0.39 | 42.6 285 | 35,5 | 19.9 | 33.9

Heating 42.9 423 35.0 | 20.1 -
plate
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