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Independent Study Title The Utilization of Natural Light in a Nursing Home Building: A
Case Study of the Recreation Room in LivingWell Project
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Department Engineering Management

Academic Year 2017

ABSTRACT

This research aimed to study the utilization of daylighting and determine the
appropriate openings for the recreation room in the LivingWell Eldesly Building located in
Amphoe Muang, Nonthaburi. The study procedures are as follows: to investigate the current
problems of using daylighting for the recreation room in the LivingWell Project; to study the
illuminance measurement using the Testo 457934 lux meter; to determine the appropriate
openings for the recreation room in the LivingWell Project by simulating lighting occurred in

seven cases of openings; and to analyze the results of indoor lighting simulation using DIALux

4.12 Computer Program.

From the results, it was found that in the recreation room in the LivingWell Project, there
were problems regarding the levels of lighting that were too low in some areas and too high
in the others. The results of measuring illuminance in the recreation room using the
measurement instrument showed that at any time, the overall average illuminance was merely
45.39 lux, lower than the standard. Therefore, the proposed improvement approach was to
increase the light openings. The results from the simulation showed that the design of the
ceiling to be tilted at a 5-degree angle and a light shelf at a height of 3.35 m, tilted at 15
degrees, with an interior length of 0.54 m and an exterior length of 1.46 m resulted in an

average illuminance of 406.96 lux. The increase was 9.015 times of the original

illuminance making it in the standard range.

Keywords : The utilization of daylighting, elderly building, the recreation room
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m31ef 2.1 nfSeuifiounasgIumsaesddesewiN ICE wag IES alszinnms g

Wun¥u ()

CIE (Ix) IES (Ix) Huildau @)
-‘I/HQL?I‘H ‘ﬁ:’u 7 11914 20-30-50 20-30-50 Public spaces with dark
NeuUan 50-75-100 50-75-100 surrounding
-muauneluuaznis Simple orientation for shot
mwhmz&znméuq 100-150-200 | 100-150-200 temporary visits
W04 ﬁ PR EAERERT Working space where
wuu@eLiiear Ty 200-300-500 | 200-300-500 visual tasks are only
AU occasionally performed
muﬁi%’ﬁmm"lﬂum 300-500-700 Performance of visual
wfimm%ymmmum tasks of high contrast or
1waj 500-750- 500-750- large size
- uildaeanl 1000 1000
AN 1B 1IN
-41U 17] lda1ea110 750-1000- Performance of visual
1Y MTVEUL L 1500 tasks of medium contrast
nuildaeaiuing 1000-1500- or small size
t¥u n1sdsenou | 1000-1500- 2000
Fudau 2000 2000-3000-
- ailneannmiu | annnd 5000 Performance of  visual
Wiery 2000 tasks of low contrast or
~ il daemid sy 5000-7500- very small size
U MIHIAA 10000
Performance  of  very
10000 up prolonged and exacting

visual tasks

Performance of  very
special visual tasks of
extremely low contrast

and small size

H o ] a a 1 [ a o 4
ﬁ?»l"l: (n) BIUEY Wﬂlﬁﬂiﬁ, MAUANITADIAIN (ﬂ?\?!ﬁlﬂW"l: UN1INVYTITUAITANT, 2540,

U.1-6




(V) IES, Illuminating Engineering Society: Reference Volume. (11.1).91., 1983), 1.3
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ﬂﬁ’iuﬂﬁ%ﬂﬂﬂWﬁﬁ@\‘]ﬁ’]NfNﬁ']ﬂJ']ﬁﬂﬂ'lﬂl!ﬂﬂJWﬂﬁﬂWuLﬂuﬂW Daylight Factor IﬂﬂﬂTﬁuﬂLﬂu

- 4
1WosIFuUa (%)
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Y MmMMmsaesadd (Ix) 1 Daylight Factor
MUINAIEIU CIE | Muannsg I IEX (%)
(") V) Q)
ol mde | @1 | qaiiia
- MaAY 50-100-150 50-75-150 2 06 | i
fu'la, v ladeu 100-150-200 100-150-200 2 0.6 | gnueu
_fifuve, HouRuvea 100-150-200 100-150-200 1.5 | 0.5 | Work plane
_#eath 100-150-200 100-150-200 1.5 | 0.5 | Work plane
F1inau
- ﬁuﬁv‘fﬂﬂ, ANWAR, ADNA | 300-500-700 500-750-100 5 2.5 | Work plane
- oz 500-750-1000 500-750-1000 5 2.5 | Work plane
- Toamath 300-500-750 200-300-500
100-150-200 2 0.6 Work plane
Hiogaua
_flamisde 150-200-300 200-300-500 5 1.5 | Vertical
- Tazeumiade 300-500-750 200-300-500 5 1.5 | Work plane
- e 200-300-500 200-300-500 5 2 Work plane
#ioaisz
- tpunszasn 150-200-300 200-300-500 5 2.5 | Work plane

H o ] a a 1 [ a o 4
ﬁ?»l"l: (n) BIUEY Wﬂlﬁﬂiﬁ, MAUANITADITIN (ﬂ?\?l‘ﬂW"l: UN1INVIYTITUAITNT, 2540,

U.1-6

(V) IES, Illuminating Engineering Society: Reference Volume. (4.1.91., 1983), 1.3
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(m) BSI Draft for Development, 73 g1analu Applications Manual Window Design,
31.
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/ o w [ 1 1 < 1
M3 2.4 Llﬁﬂ\isﬁjﬂﬂ1ﬂﬂ"u'E]Qﬂ']nJﬁ’lﬂJ’liﬂi‘]Jﬂ’J’lllﬁf]\?ﬁ’.]’l\?vlg]}ellﬂﬂﬂWﬁll'ENL‘Viublul.!llﬁ1Q“"]

e (esr) | AunGBvesANMAS AINNNAINBNNGA
NITAVTEM (Foot Lamberts) Maximum Luminance (Foot Lamberts)
45 750 2,250
35 535 1,605
25 375 1,125
15 250 750
0.5 170 495

fan: Gary R. Staffy and other, Architectural Interior System, 3" ed. (New York: Van Nostrand
Reinhold, 1992), 237.

9
v W

{ o @
Tuyuegagai 90” dremuyudazamisasensuanuildgega aoiulums

U Q

° [l

1 A H 4 < '
1990 utlad uuuniidmnisegmilofsye Julugduvuiansoaannuizaienesves

aeala uagmsldumsnrvquilduagauuunsznediganeins Tasnisldiaaniinig

U

{ I 1 a a
agounasnaiiuzluouniidszansnmlumsniauanudwewasnamla

2.3 MILRNUVVIATNEM I FNHUaIaI195554¥ 1A (Building Design for Daylight Use)
2.3.1 1anM3 IHLaIa 1953 INA
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Higher :ﬂllhb‘(ami NMahar room aspect ratioa) result in a more even distribullon

MW 2.5 LLEAY Room Aspect Ratio

1a1: M.Schiler, Simpliflied Design of Building Lighting (New York: John Wiley & son Co.,

1992), 87

]

Typical buliding plan feotprints for daylighting. Biock bukding require
fuorascant lighting

WA 2.6 118A9 Building Footprints
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1an: M.Schiler, Simpliflied Design of Building Lighting (New York: John Wiley & son Co.,

1992), 87
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1311: Egan, D.M. Concepts in architectural lighting. (New York: John Wiley & son Co., 1983)
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1311: Egan, D.M. Concepts in architectural lighting. (New York: John Wiley & son Co., 1983)
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1a: Schiler, M. Simpliflied Design of Building Lighting. (New York: John Wiley & son Co.,
1992), 88
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DAYLES )

MNA 2.11 anazms IHLauuY Sawtooth Light

1an: Schiler, M. Simpliflied Design of Building Lighting. (New York: John Wiley & son Co.,
1992), 88
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1a1: Schiler, M. Simpliflied Design of Building Lighting. (New York: John Wiley & son Co.,

1992), 89
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1a1: Schiler, M. Simpliflied Design of Building Lighting. (New York: John Wiley & son Co.,
1992), 93

= 1o . .
MNN 2.14 uﬁmgﬂzmmammum (Light Pipe)

1an: Schiler, M. Simpliflied Design of Building Lighting. (New York: John Wiley & son Co.,
1992), 93
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M135199 2.6 (919)

Meterial Reflectance Meterial Reflectance
(%) (%)
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- BuE 27 Al 25
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- HuoUTIN 45 nszanla 7
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Fun v 75 nszanNd 7
“Fu1um 55

fan: Neufert, E. Architects’ data. (London: BSP Professional books, 1982), 25
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Side Wall
D

Floor

MIA 2.15 uaaanmsfSeumeums lsaninanemsaztounasnielu
flan: Egan, D. Architectural lighting. (New York: Mcgrew-hill, 2002), 106
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- Lumen Transfer Method

- Daylight Factor Method

- Ray tracing

6.1) Lumen Transfer Method
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1an: Milet and Bedrick, quoted in Benjamin Stein and John S. Reynold, Mechanical and

Electrical Equipment for Building. 8" ed. (New York: John Wiley & Sons Co., 1988), 197
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