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Energy Consumptions and Daylight lllumination levels of a Multi-beded
Patient Room according to the Window Shapes and Shading
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Abstract

Window and shading designs have a great influence on energy consumption and daylighting in buildings.
As far as energy is concerned, small window area is advantageous. But it is not good to the patient healing
in hospital. So it is important to find out the optimum window shape which is favorable for both energy
consumption and patient healing. In this study, annual energy consumption and daylight illumination levels
were analyzed according to the window shapes and shading devices for a multi-beded patient room in
hospitals. The simulations were conducted for 19 different cases by COMFEN 4.0 computer simulation
program. The results of this paper are as follows. First, window to wall area ratio and shading devices have
great influences on annual energy consumption. But it is a problem in that they decrease significantly daylight
level in bed room. Second, considering the same energy consumption, reducing the width of window rather
than the hight of window is desirable for the secure of daylight level. Third, increase of the number of
horizontal shade is not desirable in south face of the building for the energy consumption and daylight level.
Fourth, sun shade is not necessary in north face of the building for the energy consumption and daylight level.
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T B ol AA AuldsiAlE d5s & T U T a7bHleste], olgAlde] FaAg A HEd HE
olth, FRAFe] NFTtE A7 Azt A 2] Fe] A 23 gaaw Bt g Fr Aty ] n] g
Hade Y 5% 3 BF ez ZCR B3l HegRt FRREe] Edbgo] 2 A0 Ho F
o, g g A5e A Meriet Azteld of ¥t ef7} F e sttt
Al en]gFe] Fhanlgo] B ATt Al 240 ®l9] <t
e Auldsts Aow Bl 53] B, AFgo] +3 4) FAAFe] N
2ol etz A Wy el Aol &g A FAAE NFE ST AT AZkeld A 4]
o7 Bt FFzxro ZWdA [F13]S B s394 of Ae xERYS VIEo® o 3uUle] Wt
& Mgl Sk Bl wolE AaAZS Wl A He om F& T A 5 solddn. [R14]E BA
FRzE IE5FgAL O A7 fFARE, ol FAAEY] A Folz G2 Azl A 2n]
T A REF eor FRASY AFE MR S7HE A, £o] & ol vls] FdiA o2 AA yetsnt 33k
57.3%, 48%, 51.4%, 33.2%¢ Bk FRALe Mgl Aol ARG g Aol i YFE
S7he i, & Al AAA o2 At b 2ERd WA, Azbu x| ab o] Hase AE A -
oy FFzEe] £48 AAger ol AN 53T Ao ool ALe £AAFOR AF AL
o] Aibel vl Hot, 1 Wyt Aok gekEn 538 Zul o] Al go] s o 23k A-goll= 0.2%9
Fe] Aol Aolix avlge] 2ol FHxwe) 3F AV|= e A9 Agan) gl Ao BAn
(2 12] $TRILQ| Jh0f| 2 HAZH0l| L X|AH|E
Bt = Mt =g
Z AH|2F >4 AH|ZF 7 AH|Z2F > AH|ZF
ek | el | Total | (%) | HEb | Rl | Total | (%) | el | HEE | Total | (%) | b | dEl | Total
2E 2Y 208.0(207.8|794.4| 0.0 |248.3|220.8|9726| 0.0 |225.4|239.8|1012.0| 0.0 |450.3|132.4 |830.4
- 174 280.7|144.4| 715.1 | —11.1 |308.2| 1788 | 919.2 | -5.8 | 2855 |194.4 | 9515 | —6.4 [470.6| 119.4 |832.2
4153? 274 3738 | 115.0 | 732.5| -85 |369.7 | 145.0 |882.8 | —10.2 | 353.6 | 155.1 [902.2 | —12.2 |489.3|108.9 | 833.5
374 450.8(100.6 | 781.7 | —1.6 |427.9| 119.3 | 8619 | —12.8 | 416.6 | 125.7 |873.3 |-15.9 | 513.5 | 98.3 |835.6
[ 13] TR Jha0l ME AZFHEE HAUZHO|E FLUXRE
LSk =5F Mk 25k

o o o o
2018 FYZE| VT YR Y018 FYZE| AT PRE [Yold FYRE| HUF PR |0l FYRE| AT
F

0.8m | 4.8m | HZt wale 0.8m | 4.8m | &7t wate 0.8m | 4.8m | &7t wate 0.8m | 4.8m | HZt
ANE| X" | = N | XE | =, | x| = AE | X | =2
A | Xk | RE (%) 2E | RE | RE (%) AE | RE | RE (%) A | RE | RE
HZE o4l 9456.5/635.6 |1367.3| 0.0 |6815.9|734.9|866.6| 0.0 [6894.4] 799.1 |943.9| 0.0 [2884.5| 352.2 | 427.2
171 5472.0| 557.8 | 708.1 | —48.2 |4647.9| 639.5 | 564.3 | —34.9 5086.2 659.9 | 603.1 | —36.1 [2265.3| 338.6 | 318.3
A1 x|OF
T;glro 274 4082.8 514.4 | 688 |—49.7 |2627.2|606.3 | 528.4 |—39.0|2883.1| 625.4 | 568.8 | —39.7 [1629.5| 318.9 | 306
458.3

374 1229.2| 417.3 | 584.5 | -57.3 [1499.1| 471.5 | 450.5 |—48.0 [1450.0| 503.6 —51.4 1034.2| 285.3 | 285.3

[E 14] $EIRIL| TH0f WE AHZ ol X|AH|ZE

=t =& S =at
moase | FUNTET (28 Ty 2B oo [P Cimoow)
ek | e | Total | (%) | HHEE | B [ Total | (%) | e | AEE | Total | (%) | et | A8 | Total
HE 29 208.0|207.8|794.4| 0.0 |248.3|220.8|972.6| 0.0 |225.4|239.8(1012.0| 0.0 |450.3|132.4 |830.4
274 2207 |196.3|786.7 | —1.0 | 262.5|212.3 |967.5| —0.5 | 238.7 | 231.2 [1006.8| —0.5 | 458.1 | 127.8 | 830.4
Axiziol 374 234.6|185.1|780.8| —1.7 |277.4|203.9|962.5| —1.0 |252.8|222.7 |1002.1| —1.0 | 465.2 | 1235 |830.6
47H 251.9 | 1733 | 772.4 | —2.9 |292.9|195.7 |957.5 | —1.6 | 268.1 | 2141 |996.5| —1.6 |473.9| 119.4 [829.0
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20/ FURE| IS BEE |H0l FBEE| SRS EES 018 FUEE| oIS UEE | W0l FREL| OIRBES
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== 0.8m | 48m | HZF | ., o] 08m|48m | HZF| . _ o[ 08m|48m | HZt| ., _,o|0.8m|48m | HZt| . _ o
A | X | (T x| A | w2 (TE x| Ra | s Do Rw | x|y (T
25 | XEE | R (%) & | EE | (%) 2E [ XE | T (%) 2 [ XE T (%)
BEDE 9456.5| 635.6 [1367.3| 0.0 |6815.9|734.9|866.6| 0.0 [6894.4] 799.1 |943.9| 0.0 [2884.5/352.2|427.2| 0.0
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