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Comparing Solar Heat Shading Performances
of Internal Blinds in the Summer
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Abstract : Heat loss through windows and doors occupies 20 to 45% of the total heat loss in building. It accounts
for a large proportion of the total heat loss in building. In order to suppress the amount of heat flow through the
windows and doors were considered actions such as reinforcement of insulation performance of window, adoption
of low—e glass, and installation of solar heat shading device. The Purpose of this study is to compare solar heat
shading performances of 3 types of internal blinds in the summer. In order to verify the solar heat shading
performances of the blinds, a roll blind, blind A(Venetian blind) and blind B(Daylight guiding venetian blind)were
installed in the four rooms with the same environmental conditions. As a result of the experiment, the blind B,
blind A, roll blind showed an excellent performance in that order. Its because the blind B is made of aluminum
materials coated with special paints on surface. It doesn’t converted to long wave by short wave light. and it is

reflected to short wave to outside.

Key Words : dAFY =9 (Solar Heat Shading), 3}5-AF(Long Wave Radiation), W% &2 =(Internal Blind),

L= F5F(Type of Blind), €34 (Thermal Comfort), 4 W< %7 (Indoor Thermal Environment)
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Table 1. Summary of a experiment building

Structure Reinforced concrete flat roof structure
Area 4,432m

Direction Southwest

Size 4-story

Use Dormitory room

4,500 | 5400 ‘ 4500 ‘ 4,500 ‘ 4,500 ‘ 4,500 ‘ 4,500 ‘ 4,500 ‘ 4,500 ‘ 4,500 [

Fig. 2 Floor plan of a experiment building
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Fig. 3 Measurement position of long-wave
radiation, globe temperature
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Fig. 4 Measurement position of indoor air temperature
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Size of window Size of blind

Fig. 5 Conditions for installation of blind
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Table 2. Composition of observation instruments

ltem Measuring Instrument
T-type Thermocouple,
Temperature Data logger(SK-L200TH 1)
Surface temp. | T-type Thermocouple
Globe temp. | Globe 0420 / SATO, Thermocouple
Short wave )
radiation CMP6 / Kipp & Zonen
Long wave )
adiation CGR3 / Kipp & Zonen
Infrared 1 £ ke-Tis2
thermograph
Recording Data logger CR1000/Campbell scientific
device DATASCAN 7020

Table 3. Conditions for installation of each blind

Case 1 Case 2 Case 3 Case 4
No Blind Roll blind Blind A Blind B
325 326 327 328
Table 4. Summary of blinds
Model Roll blind Blind A Blind B
Material polyester 080%’ Aluminum Aluminum

cotton 20%
Slat width - 50mm 35mm
Thickness 0.2mm 0.2mm 0.2mm
Color Green Silver Silver
Rate of hole - ok 0.8% ok 1.8%
Size of hole - 0.5mm 0.5mm
Space of hole - 3mm 2.5mm
emission to |reflection to
Sun long wave |short wave
Feature blocking radiation by |[radiation by
ratio 59.9% ([short wave |short wave
light light
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Table 5. Hourly observations of infrared thermograph

Division

09:00

13:00 15:00

19:00

Case 1
(No blind)
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Table 6. Amount of long-wave radiation energy of each blind

(Unit: W/m")

Division | 09:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00 | 17:00 | 18:00 | 19:00 | 20:00 | 21:00 | 22:00 | 23:00 | 24:00
Case 1 483 | 486 | 488 | 492 | 499 | 505 | 508 | 499 | 496 | 493 | 490 | 488 | 486 | 485 | 484 | 483
Case 2 | 487 | 489 | 490 | 494 | 499 | 503 | 506 | 499 | 497 | 494 | 492 | 490 | 488 | 488 | 487 | 487
Case 3 | 483 | 484 | 485 | 488 | 492 | 496 | 498 | 493 | 491 | 489 | 486 | 485 | 484 | 484 | 484 | 483
Case 4 475 | 477 | 478 | 481 | 485 | 489 | 490 | 485 | 483 | 480 | 478 | 477 | 475 | 475 | 474 | 474

Table 7. Difference of long-wave radiation energy of each blind

(Unit: W/m*)

Division | 09:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00 | 17:00 | 18:00 | 19:00 | 20:00 | 21:00 | 22:00 | 23:00 | 24:00
Case 1 0 5 9 16 | 2 | 25 16 13 10 7 5 3 2 1 0
Case 2 0 3 7 12 16 19 12 10 7 5 3 1 1 0 0
Case 3 0 1 2 5 9 13 15 10 8 3 2 1 1 1 0
Case 4 0 2 3 6 10 14 15 10 8 3 2 0 0 -1 -1

Table 8. Rate of long-wave radiation energy influx of each blind

(Unit: %)

Division | 09:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00 | 17:00 | 18:00 | 19:00 | 20:00 | 21:00 | 22:00 | 23:00 | 24:00
Case 1 0 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | O
Case 2 0 66 | 60 | 77| 75| 72| 76| 75| 76| 70| 7 60 | 33| 50 0| O
Case 3 0 33| 40| 55| 56| 59| 60| 62| 69| 60| 42| 40| 33| 50| 100 | O
Case 4 0 66 60 66 62 63 60 62 61 50 42 40 0 0 - -

Table 9. Difference of total long—wave radiation energy of each blind

(Unit: W)

Division | 09:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00 | 17:00 | 18:00 | 19:00 | 20:00 | 21:00 | 22:00 | 23:00 | 24:00
Case 1 0 | 101|168 | 302|538 | 739|840 | 538|437 |336|235|168 | 101 | 6.7 | 34 0
Case 2 0 6.7 | 10.1 | 235 | 40.3 | 538 | 638 | 403 | 336 | 235 | 16.8 | 10.1 | 3.4 | 34 0 0
Case 3 0 34| 67168 | 302|437 | 504|336 |269|202|10.1| 67| 34| 34 | 34 0
Case 4 0 6.7 | 10.1 | 202 | 336 | 47.0 | 50.4 | 336 | 269 | 168 | 10.1 | 6.7 0 0] - -
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