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A Study on the Effect of inflow Daylight according to the installation method of
controlling Light Shelf and Blind in the Room of General Hospital
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Abstract

This study aims to identify convenient surrounding of the hospital room to be improved by specifically focusing on
light environment and to examine a change of inflow of the daylight in the hospital room by using blind and light shelf
device as base data of preliminary research for comprehending the relationship between healing environment and natural
day light. Simulation analysis on previous facilities and the installation of horizontal light shelf that derives the inflow of
day light has been specifically referred by using ECOTECT2011 program. In case of C-facility that mostly adjoined to
exterior spaces, it was shown to be closer to a proper uniformity factor when an angle was controlled on the light shelf
with blind installed at the same time. However, it was not overall appropriate because of visual displeasure occurred
from inflow of much day light. In conclusion, it is the form of flat surface such as H-facility that provides an effect after
installing the device to derive day light. Especially, it was shown that interior day light environment was improved when

installing blind and controlling the angle at the same time.
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2E 100lux, 250lux, 500lux, 2000lux= 47}A Z%
JPA L Z+zke] el AEs A ruza sk 100lux
ke AAFReRE BRI FHE JdFEHY Fo
X7 @ 7H W, 100lux ~500luxe E&Foly dF=H
9] BRZFo] HQ3y 500lux~2000luxs EIAZAS 27X
gon AAAFTNORE FEI} HUWREIVF FAHI
2000luxold2 A2t e 943 EF7%S o] HiAsoF
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oA oJ¥A Yeht=A] UDI(Useful Daylight Iluminance)
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Table 1. Results of the Domestic and Overseas Study on Effects of
Daylighting

Researcher | Contents
As a result of providing intense treatment on two patients
suffering from mental storm after surgical operation for
Wilson more than 72 hours at the hospital facility, it was shown

that a mental illness patient staying at a room with
window was recovered faster than the other.

According to the result of research, natural light plays a
Monz pivotal role in the physical structure of a human and also
significantly influences on recovery of health system.

Humans, animals, and plants are able to live healthier and
longer with unfiltered natural light. Ultraviolet rays
Ott contained in natural light serve as a bridge for human
body to produce vitamin D and minerals that improves
immune function and reduces cholesterol index.

According to the result of investigation on 417 occupants
of building in England and New Zealand, 99% of
respondents have mentioned necessity of having light with
Cuttle window. Among them, 86% have preferred natural light.
In addition, it was shown that working with natural light
was shown to be less stressful and unpleasant compared to
when working with artificial light.

According to the result of investigating occupants of office
building at Seattle in United States America, more than

Hi .
COTWAEER | Lot of respondents were shown to feel psychologically and
visually comfortable with natural light.
. People acknowledge the strength of natural light.
Veitch, . . . .
Gifford Specifically, it was investigated that 52% of people have
preferred work place with the light of the sun.
According to the result of research on window, natural
WottonBar light, job 'perfor.mance, agd.psychologlcal conditions of
Kkow occupants in 6 different buildings, it was reported that too

excessive or too insufficient natural light caused a
problem.

Note : Ko Dong-Hwan, 2010, “Analysis of Useful Daylight
[luminance(UDI) by Dynamic Daylight Simulation Using Weather Data”,
The Architectural Institute of Korea, Vol.26 No.6, pp.322(reconfigured)

o] HE A EES AW B, fAel(1998)e] e
z7o] FzAe] A4 AzkaEo] vA = Gl B

F ATEA Le T GIA AUHY 8AE AT

2) Navil, A. and Mardaljevic, J. “Useful daylight illuminances: A
replacement for daylight factors” , Energy and Buildings 38 (2006)
905 - 13

3) 71”4dlo]E] DOE(U.S Department of Energy) EnergyPlus(elluA=] A&
golds % 713 HeolehE FAoE FFFHA 713uelE ol &

4) Hutchison, M., Megabrain Power, Hyperion, New York. 2000, p.57

5) WA, WA AAY BAo| BAEBe B BAE Y,
Figtnl AAbe=R, 2005, 08, p.45

6) Gappel, Millicent, “Psychoneuro Immunology®, Innovation in Healt
care Design, Van Nostrand Reinhold, 1995, pp.115-120
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® EES 37BN W FHE o¥ FEWY F 4
A ALHT QE BeEA BES I0E Assad 2
£9 45 telgdelds FEE @3t 29 ol el el
A9 A Hz NEAAA 19T 43molake] WA oy
Fu0g A, FA ol B4R AASL, WL 9
5@ Aol AAE Fol 5w 2L Ao el
e AME Hsgon, 25 dre AALE s A
Hee dgsdr. HYdel tegAe  Euge

=
9000mm~=4000mm, CHHYY oA¥AdL ALFo= 4500
mmx12000mm<] 71 FEQl 7 Y-S BIM7I%F ASAA
I Z A 22l Revit ArchitectureZ Modelingslts 1374 A
T 2 oduA B4 Z2A 2 Ecotect Analysis20112
Asste] AAAFEA S AT (Table. 2)

L

Table 2. Dimensions of Wards

Classification “H” Facility Type “C” Facility Type

Multi-Bed A g

room ??‘ Sl
m = T -

Unit ’

Plan

9000mm x 4000mm X
2600mm

4500mm x 12000mm x
2600mm

(6 "~ 7 Persons)

0

Surface
Design
Situation

Ii
|

B

Windows height 2600mm x 1500mm 1500mm x 1800mm

Seal height 900mm 750mm
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Table 3. Dimensions of Light shelf
12H, > L, = 01H, e+ eeeo(Equation 1)
075H, > L, = 037H, + oo s(Equation 2)
(H,) : Side Window height
(H,) : Fanlight height

(L,) : the outer light shelf size
(Li) : The inner light shelf size
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Table 4. Detailed Outline of Simulation Model

Division Contents
Ecotect Analysis Scale 1:1
Interior  finish|Ceiling Plaster Insulation Suspended [70%
materials  &|Wall Conc Block Plaster 58%
Reflectivity Floor Conc Slab On Ground 60%
Light shelf surface reflectance |Stainless Steel 80%
light shelving height 2100mm
. Angle Control
Blind (a") ;‘g}gtﬁn ds?];:}; of Light Shelf
& Blind (¢”)
Classification
(Summer Solstice at noon)
Measurement|Position & |Korea, Gwang-ju
place direction Lat:35.1, Lng: 128.9(+9.0)
... |Clear Sky
Sky Condition Condition!® 8500lux

7) o8¥ 36x ATH HE 4

8 =Y, AW, oFl&, “zudA ZEIds
AA7] AR P A TEAC B3
Vo120, No.6, 2004.

9) ©1743], A%37HA %, &, pdd0, 2008

10) Sky Condition= =4z ¢ ¥ 3](CIE: Commission International de I
eclairage)| Al A3 EE 71T vlolElE g3t FETF| wt
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Table 5. Graph Change of Previous Multi-Bed Rooms

% DF DA & UDI Ao FFE FAVF wobzl AL B F AU
‘H’ ::' ra = : Table 7. DF/DA/UDI Analysis on Each Facility When Installing Blind
F;Cylrl:ety o \)\ ‘H’ Facility Type ‘C’ Facility Type
i I i DF 1.8 6.19
;ii \ T fo—— DA(1001ux) 95.09 99.55
IR S DA(2501ux) 83.14 96.19
F;Cy’;;y — \\ DA(500lux) 4492 93.32
BRI IR st DA(2000lux) 0 35.77
UDI 94.8 63.8
Table 6. Distribution Image on The Inflow of Daylight into Indoors at Uniformity Factor 0.49 0.66

Previous Multi-Bed Room

Division ‘H’ Facility Type ‘C’ Facility Type Table 8. Graph Change of Each Facility When Installing Blind
Avg. [Image Avg.  [mage % IDF DA & UDI
1 I3
. 12 30 w 120
IR £ P ol st A
DF 36 | w g 105 | |l S I/\ R e
Facility .. -
Type @
DA 96.0 | w 99.4 g B
(100ux) X : etk A ;
T . /\/\/\/\X
— Ce o e e ———
DA
87.0 97.1 it | ) e S
(2501ux) Facilit .
w Type -
DA ey rpeiainrn
57.8 93.7
(5001ux)
A2 3(Clear Sky Condition)# 73 (Overscast Sky Condition) .2
DA =2 TEE dHolHE &8dth ] FEFol YA Bxste] A
(20001ux) 109 | w @ 49.5 Fo] B e g =9 79 Overcast Distributione 283+t
w o] A% 4t dAtel|l & FHo] YREE AASHA HAT A

Table 6.= W(°]3}

VFDAANA FRFA) e FZAAE

2 O #Fe Aot dok wiEgtA HE 2= A, JH e oF
AU, MES =8 Tregenza Formula AAHS &-83te] s}
Y, Y=o wet A9 kel Model Latitude Methodol] wheh Al4te
e g

&
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Table 9. Distribution Image on The Inflow of Daylight into Indoors at
Installing Blind

‘H’ Facility Type ‘C’ Facility Type
Avg. [mage Avg.  [Image
DF 1.8 6.19
DA Em :
(1001ux) 95.09 w i 99.55 e
w
777777777
DA
(2500ux) ’83.14 96.19
DA
ooy [+ M P2
DA
(2000lux) i B5.77 G
w

HAA 3 CAAEA b
=&DA)E AEHNA &
Ao wlwsAe mﬂz,
/\Loi_« ;q.o]E Eo];q

olu| A M= AT = 9
HA Al = 94.9%09 A7t
2l FE AY Fo=2 A BE A H
Al FHA&100luxol el FAHED AR LSH, 434%9] Al
M= o F Wx AFA 10HA AFH7A Hi
500lux®]’go]l FAHATH CAILANME GA T =Zof
9} 9xo] BE ™A HA 100luxolFS FASIL Q)
A3 A7t FoA oF 1WA AFG7IA = 92.9%2] A7l
o A 500 luxE FASIATE HA A= F7F oA

e
2
X
i)
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Table 10. DF/DA/UDI Analysis on Each Facility When Installing
Horizontal Light Shelf and Blind

‘H’ Facility Type ‘C’ Facility Type

DF 1.78 593
DA(1001ux) 94.95 99.36
DA(2501ux) 82.17 96.05
DA(5001ux) 43.47 92.93
DA(2000lux) 0 32.34
UDI 95.26 66.2
Uniformity Factor 0.35 0.7

Table 11. Graph Chages of Each Facility When Installing Horizontal
Light Shelf and Blind

% DF DA & UDI
. o T —
BN - /J&\A olf
Facility | §* ! —
Type ) o
o | R —————
Facility | 2 NSTTT—
&
Type

Table 12. Distribution Image on The Inflow of Daylight into Indoors at
Installing Horizontal Light Shelf and Blind

Division H’ Facility Type C’ Facility Type
Avg. |Image Avg. [mage
DF 178 | w [ 5.93
w
DA
(100lux) 94.95 w[ : 99.36
w
(2500ux) 82.17 | w 96.05
w
DA ‘
(5000ux) U347 | w 92.93 | J
DA
2.34
(2000lx) | W [ p2:3
w




Table 13. Tilt Angles of Light Shelves

Angle of
Light Shelf

0° 15° 20°

‘H>  Facility | I
Type

‘C’ Facility
Type

Table 14. DF/DA/UDI Analysis on Each Facility When Installing
Blind and Controlling Angles of Light Shelf

Division ‘H’ Facility Type ‘C’ Facility Type
DF 223 7.79

DA(1001ux) 95.05 99.56
DA(2501ux) 81.52 96.77
DA(5001ux) 43.38 93.80
DA(2000lux) 3.93 45.96

UDI 91.4 52.6

Uniformity Factor 0.49 0.6

Table 15. Graph Chages of Each Facility When Installing Blind and
Controlling Angles of Light Shelf

% DF DA & UDI
. B ———
0\ —————— ==
cp A TS~
H [ wls
Facility } =9 , \
=
Type \ — =
| N
—oniong —ouizsow) o
por=3
A\ 100
- w — .
0 B
. ) e
Facility \\\M w ///\*\\
Type
12 3 4 5 6 7 8 5 1011 121 1 ‘€ Faciity Type Simulation Spot
oty e simatinsot

Table 16. Distribution Image on The Inflow of Daylight into Indoors at
Installing Horizontal Light Shelf and Blind

Division ‘H’ Facility Type 'C Facility Type
Avg. [mage Ave,
DF 023 |w b 79
DA
(1001ux) 95.05 | w 99.56
DA E
@sox) P2 |V | e
DA H
DA
(20001ux) B93 |w 45.96
W

24 AER AAAFA 2E QD FAdEt e
Ay HAZANA= stA o AW zlo] F3%

S Table 175 53 & & JATh

Table 17. Seasonal Graph Changes of Each Facility When Installing
Blind and Controlling Angles of 30 degrees Light Shelf

Simulation Section of ‘H’ Facility | Section of ‘C’ Facility
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