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An Experimental Study on Comparing Solar Heat Shading Performances
in Accordance with the Type of Internal Blinds in the Summer
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(Received 05 March 2015; accepted 10 August 2016)

Abstract : The purpose of this study was to compare heat shading performance of various blind types in summer.
4 types of blinds were employed and the results are summarized as follows: 1) There were significant differences
in indoor thermal environment and heat shading performance between different heat shading devices, and
functional blinds demonstrated relatively superior heat shading performance. 2) Indoor long wave radiation influx
measures were lowest for the coating roll blind (Blind B), followed by the coating venetian blind (Blind C), the
venetian blind (Blind A), the roll blind, and not having any blinds at all. 3) Such examination results carry

implications to reduce cooling load and enhance the indoor environment.
Key Words : 2413194 5 (Solar Heat Shading Performance), 33541 #(Long Wave Radiation), W3 £-2+¢1 = (Internal

Blind), £2}21= 3 (Type of solar heat shading devices), AW 427 (Indoor Thermal Environment), & 3§

2 (Thermal Comfort)
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Table 2. Installation view of blinds
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Table 4. Hourly long wave radiation measurements (long wave radiation per unit area)
[Unit: W/m*]
T QAL | 10A] | 11AL | 12A] | 13A] | 14A] | 15A] | 16A] | 17A] | 18A] | 19A] | 20A[ | 21A| | 22A] | 23A] | 24A|
Case 1 | 475 | 477 | 481 | 484 | 489 | 497 | 502 | 502 | 500 | 494 | 488 | 483 | 481 | 480 | 479 | 478
Case 2 | 478 | 480 | 482 | 485 | 488 | 494 | 497 | 498 | 496 | 493 | 488 | 484 | 483 | 482 | 481 | 481
Case 3 | 478 | 480 | 483 | 486 | 489 | 494 | 497 | 497 | 496 | 493 | 487 | 484 | 482 | 482 | 481 | 480
Case 4 | 464 | 466 | 468 | 471 | 474 | 479 | 482 | 482 | 480 | 477 | 471 | 468 | 467 | 467 | 466 | 466
Case 5 | 471 | 473 | 476 | 478 | 481 | 486 | 490 | 490 | 488 | 484 | 479 | 476 | 475 | 474 | 474 | 473
Table 5. Hourly long wave radiation calculation results (relative difference to long wave radiation levels at 9 am)
[Unit: W/m*]
T QAL | 10AL | T1AL | 12A] | 13A] | 14A] | 15A] | 16A] | 17A] | 18A] | 19A] | 20A[ | 21A| | 22A] | 23A] | 24A|
Case 1 0 2 6 9 14 22 27 27 25 19 13 8 6 5 4 3
Case 2 0 2 4 7 10 16 19 20 18 15 10 6 5 4 3 3
Case 3 0 2 5 8 11 16 19 19 18 15 9 6 4 4 3 2
Case 4 0 2 4 7 10 15 18 18 16 13 7 4 3 3 2 2
Case 5 0 2 5 7 10 15 19 19 17 13 8 5 4 3 3 2
Table 6. Hourly long wave radiation ratio (long wave radiation measures with blind to having no blinds installed)
[Unit: %]
T QAL | 10A] | T1AL | 12A] | 13A] | 14A] | 15A] | 16A] | 17A] | 18A] | 19A] | 20A[ | 21A| | 22A] | 23A] | 24A|
Case 1 0 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Case 2 0 100 | 66 77 71 72 70 74 72 78 76 75 83 80 75 | 100
Case 3 0 100 | 83 88 78 72 70 70 72 78 69 75 66 80 75 66
Case 4 0 100 | 66 77 71 68 66 66 64 52 53 50 50 60 50 66
Case 5 0 100 | 83 77 71 68 70 70 68 52 61 62 66 60 75 66
Table 7. Hourly long wave radiation calculation results (window surface area x long wave radiation per unit area)
[Unit: W]
T QAL | 10A] | 1T1AL | 12A] | 13A] | 14A] | 15A] | 16A] | 17A] | 18A] | 19A] | 20A] | 21A| | 22A] | 23A] | 244
Case 1 0 6.7 | 202 | 30.2 | 47.0 | 739 | 90.7 | 90.7 | 84.0 | 63.8 | 43.7 | 269 | 20.2 | 16.8 | 13.4 | 10.1
Case 2 0 6.7 | 134 | 235 | 336 | 53.8 | 638 | 67.2 | 60.5 | 50.4 | 336 | 202 | 16.8 | 134 | 10.1 | 10.1
Case 3 0 6.7 | 168 | 269 | 37.0 | 53.8 | 63.8 | 63.8 | 60.5 | 50.4 | 30.2 | 20.2 | 134 | 134 | 10.1 6.7
Case 4 0 6.7 | 134 | 235 | 336 | 50.4 | 60.5 | 60.5 | 53.8 | 43.7 | 235 | 134 | 10.1 | 10.1 6.7 | 6.7
Case 5 0 6.7 | 168 | 235 | 336 | 50.4 | 638 | 63.8 | 57.1 | 43.7 | 269 | 168 | 134 | 10.1 | 10.1 6.7
stASs I g AATHTable 5, 6). ol= A A TYOZ WAL= GoHEANFS Table 7
YNGR FFo wheh FE e Aulw o Jehglen, Table 59 @A % WA
WALE = G H AT BAMUAE YERdE (336m)S Hotd AdA A Hyg9E o
zAe FHersl Hagol me FuEA H@ PREAFE AL S Yok o9k 2ol
gholth. elxbel o] & 134 LHEE 184 FEUAES meste] AAAAFAER 2 F
A BEQlE MR, EEeelE, Bl ow wAlEE AuEAdl A s 164 A4
A, EERIE B o2 g9 HAboly o Bl n]jAd XA 90.7W, S5 E 67.2W,
A7F =2 Aow otEAT Egel= A 63.8W, 8= C 638W, &gt
7} Ao] FoHA S Abg)ste] dAAGA]l 9= B 605WE A& E A TH(Table 7). £-2+<l
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