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ABSTRACT
In this paper, we examined the effect of the sunshade
sheet installed above roof, and proposed estimation
formula for the temperature near the roof surface. From
the result of examination, we confirmed that the air
temperature near the roof surface was lowered by
installing a sunshade sheet. In addition, an estimation
formula for the air temperature near the roof surface was
proposed, and we confirmed by simulation that the
amount of heat reflux in the roof was reduced.
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Fig. 1 Installation status of specimen.

Tab.1  Sunshade sheet overview.

. Foundation cloth: Polyester 100%
Material
Resin : PVC
Size W300mm X L, ,,500mm
Thickness 0.5mm
Color White
Shielding rate 91.64%
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Fig.2 Specimen A overview(sectional view)
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Fig.3 Specimen B overview(sectional view)
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Fig.4 Comparison of basic characteristics of
specimen A and B
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Fig.5 Comparison of surface temperatures of
specimen A and B(S1 and S’ 1)
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Fig.6 Comparison of surface temperatures of
specimen A and B(S3 and S’ 3)
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Fig.7 Relationship between surface temperature
difference (S1-S'1) and insolation
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Fig.8 Relationship between surface
temperature difference (S1-S'1) and out air
temperature
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Fig.9 Relationship between surface temperature
difference (§1-S'1) and wind speed
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Fig. 10 Relationship between near-surface air
temperature (A1) and insolation
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Fig. 11 Relationship between near—surface air
temperature (A1) and out air temperature
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Fig.12 Relationship between near—surface air
temperature (A1) and wind speed
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Tab.2 Results of multiple regression analysis
of air temperature near the roof surface (A1)
and insolation, out air temperature, and wind

speed
. Out air Wind
Insolation
temperature |speed

Regression 0.0037 12814 -20763
coefficient

Standard

regression 1.15 5.95 -0.66
coefficient
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Fig. 13 Comparison between estimated air
temperature near the roof surface (A"’ 1) and
measured value of specimen B (A’ 1)
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Tab.3 Trial calculation conditions

Air temperature
Sol-air temperature | out of the roof Room
. Insolation | (Without sunshade surface
Time sheet) (With sunshade temperature
sheet)
W/m? °C °C °C
7:00 AM| 388.7 37.8 34.1 28.0
8:00 AM| 5776 43.2 36.7 28.0
9:00 AM| 746.6 47.6 38.7 28.0
10:00 AM[ 635.9 46.9 40.3 28.0
11:00 AM[ 868.7 52.6 423 28.0
12:00 PM[ 5044 453 40.8 28.0
1:00 PM| 607.2 47.9 41.8 28.0
2:00 PM| 319.8 41.4 39.7 28.0
3:00 PM| 234.1 39.4 39.0 28.0
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Tab.4 Estimated results

Casel Case2
. Without Wit Reduction |Reduction Without Wit Reduction |Reduction
Time |sunshade [sunshade sunshade |sunshade
amount rate amount rate
sheet sheet sheet sheet
W/m? % W/m? %
7:00 AM 63.4 39.1 243 383 242 15.0 9.3 38.3
8:00 AM 983 56.3 420 4217 376 215 16.0 421
9:00 AM 127.1 69.1 580 45.7 48.5 26.4 222 45.7
10:00 AM 1226 794 43.1 35.2 46.8 303 16.5 352
11:00 AM 159.2 923 66.9 420 608 353 256 420
12:00 PM 1120 8238 292 26.1 4238 316 11.2 26.1
1:00 PM 1285 89.5 39.0 30.3 49.1 342 14.9 30.3
2:00 PM 86.7 756 11.1 12.8 33.1 289 4.2 12.8
3:00 PM 737 709 2.7 3.7 28.1 271 10 3.7
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