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Abstract

Current Architectural Facade Designs have been trending to increased glass areas resulting in increasing impact on
interior lighting and daylighting. In regards to indoor environmental quality, the increase in window space has a large
impact on the daylighting received which ultimately impacts the liveability of a space. Especially when considering
seasons, in the summer, excessive daylighting can result in glare as well as put an increased load in conditioning the

air space further reducing energy efficiency. As a result,

in order to improve the sustainability performance of a

building, it is important to limit the natural lighting exposure to properly meet the needs and conditions of the
building occupants. One of the most representative features to limit excessive sunlight exposure, is to incorporate
operable blind systems. To this end, this research has been based on simulations performance through the Radiance
Program. Radiance is capable of analyzing performance of daylight and impact of sunlight. Through analysis of different
slat angles and blind shapes, impact and minimization of energy usage was evaluated. Furthermore, seasonal analysis
was performed in order to understand the effects of seasonal climate factors. Ultimately this research provides an
analysis of operable blinds optimization and effects of blind shape, control factors and angle of shading.

7I/E @ HUXIQt S2tRIE, 2iC|L, FEEREH|, THE HEY

A SRR

Keywords : Venetian Blinds, Radiance Program, Daylight penetration factor (DPF), Uniformity ratio of illumination, Direct

solar, Slat angle

1. M

rhu

064 AR A 3 S48 Fuskiel wof EH
FEFYIAE B o] nAsHYT
Bl A 2o £ AARAE
9 AIol Frjgglm, A

-{u:

o

* Architectural Engineering, Ph.D., Research Professor,
Yonsei University, South Korea(francis9@yonsei.ac.kr)

** Department of Architectural Engineering, Kangwon National
University, Chuncheon, Gangwon-do, South Korea
(jmpark1026@naver.com)

*** Architectural Engineering, doctor ~s course,Yonsei Univ,
South Korea(muksang0l@hanmail.net)

***% Corresponding author, Architectural Engineering, Ph.D., Professor,
Yonsei University, South Korea(sean@yonsei.ac.kr)

A2 WA AsAT, B AW FHHY 2
dBe A AUAIA Tl Garo® FA1
o2 AR oA Lol Flel kel A

= 49T AY 3

ZEolA “‘01 /\P%H Atk ol
& WSt EERlEE FF l H3 A5 Alzdes T
AT Mgl &olste]

A9 A F345d UE 553

(active) &2 tf-g3sl= Aol BIMS38H7] Wi €A4E ¢
FeAste] 2dE T3 AojA "] 275 Qi

2 dFdME e EEls FEd O 2dYHes §

ol gk, AU "]5}7"4 A4 FAE



ol
low

23

o

Q- / Je-uEn-g)

sA)e) AW 2% BAEAS YFHOE BAS Fael B
=9 SUYHE A AT B4

A gt EEls Fejok Aoyl ddste] =y -
okl A= Wl FHoR A7t 1
el dz o533 2o

AR - 9%, &
bosleh(@E s,

)
N
N
ot
d
g
-
N

ol
o 1>

o

iy

S

N

b

N

ruéi ¢

E

ot

S
My e x>
SE e o o

BLINDS ml

FUNCTIONS

SLAT TILT
ANGLE

a) TRANSMISSION OF -~
LOW-ANGLED
DAYLIGHT

- -12 deg.

b) VIEW TO OUTSIDE.,
PROTECTION
FROM GLARE

\

O deg

o) PROTEGTION FROM ™
OVERHEATING e

il

45 deg.

P
_/
1

s TR
1
—

Fig 1. The automated split-controlled blinds3)
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Table 1. Daylight penetration factor (DPF)%)
Standard Daylight
Step The kind of work and room daytllgtht benetration(Lux)
penetration Sunnyday | Normal
factor(%)
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Mechanical repairs, daylight's

operating room
Precision drawing, Precision

engineering work
Reading of a long period of

B |time, general drawing, Type, 3 900 450
attendants, and point-of-care
Reading, general care, normal

study room

C Confere.nce room, hall, rqom, 15 450 995
gymnasium, general welding)

A short period of time
D  [reading(weekly), garage, art 1 300 150

exhibition, the library
Hotel's lobby, house kitchen,

D  [common living room, church 0.7 210 75

auditorium, cinema lounge
Hallway stairs, small freight

depot
Large freight shed, housing

backroom, storeroom

10 3000 1500

5 1500 750

0.5 150 75

0.2 60 .0
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Table 2. Simulation Model and Conditions

Size of Room | 6,000mm(W) x 6,900mm(D) x 2700m(H)
Direction South aspect
Sky
Internal Condition CIE Clear sky
Transmittance 88%
Measurement o o o
Location Seoul(37.5°, -127°, -135°)
Floor 50.4%
. Ceiling 80%
Reflect
etiection Wall 52%
Blind 70.07%
Season Day Time
External Measurement vernal equinox 12.03.20 PM
Time Summer solstice 12.06.21 12 - 30
Winter solstice 12.12.22
lumination 3/20 63208lux
(Outside) 6/21 80142lux
12/22 36249lux
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(a) Radiance Modeling
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Table 4. Variables of the blind shapes type

(@) 20mm~50mm

(b) 20mm~50mm

(c) 20mm~50mm

(d) 20mm~50mm

() 80°~-80°

olElE whg
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41. FUZ T H|(Daylight penetration factor)
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MAR(Daylight Penetration Factor)
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Venetian Blind Shapes Type(CASE(1~4))

Fig 3. Seasonal DPF value according to the blind shapes type (Mar)
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Fig 4. Seasonal DPF value according to the blind shapes type(Jun)
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Fig 5. Seasonal DPF value according to the blind shapes type(Dec)
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Fig 6. Seasonal DPF value(case(5))
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Table. 5 Compare the DPF of blind slats variables

season | > P8 o c2 c3 c4 cs
\Variable
V/(20) 2.23 2.38 1.86 1.68
V(30) 2.03 2.85 153 171 | v(-40°)
March
V/(40) 1.97 2.22 131 1.65 171
V(50) 141 1.85 1.03 1.59
V(20) 0.73 074 0.62 0.9
; V(30) 0.66 0.59 055 082 | \(60°)
un
V/(40) 0.64 0.42 050 0.79 169
V(50) 0.61 0.35 0.42 0.89
V(20) 3923 | 3932 | 3889 | 946
V(30) 3847 | 3073 | 3859 | 957 | v(e0°)
December
V/(40) 3831 | 1754 | 2555 | 948 45.3
V(50) 3813 | 769 | 17.95 | 947
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42. X % (Uniformity Ratio of Illumination)
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Venetian Blind Shapes Type(CASE(1~4))

Fig 7. Seasonal URI value according to the blind shapes type(Mar)
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Mg e AoE EAEHIA. M V(30) 027 | 010 | 028 | 037 | v(e0?)
arcl
V(40) 0.32 0.06 0.34 0.39 0.38
V(50) 0.37 0.06 0.40 0.39
T v2o) | 040 | 020 | 044 | 048
o [ ; V(30) 0.44 0.31 0.48 0.50 V(0°)
o wanen Nt Fiehl Riglon : 0.8 un
U " V(40) 0.46 0.29 0.52 0.51 043
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Venetian Blind Shapes Type(CASE(1~4)
Fig 9. Seasonal URI value according to the blind shapes type(Dec)
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Table 7. Seasonal Daylight performance according to the blind shapes type

Division vernal equinox, equinox, 03/20 Summer solstice, 06/21 Winter solstice, 12/22
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