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6.  WRNMBINW JwmesauTy wasniseanuwuuainviegUigly

Chronobiology, Circadian Rhythm and Building Design (Inpatient Wards)

“Chronobiology” Juransiadnuwingafudanizn15iuasuwlasuaenssuiunsiunuaavs
MUY AadsEAuIulUINtdngna 13AnNusgane damazseudu (circadian rhythm) &4
I a a ada ) = a ¢ [1][2] = . .
Junsidsundaddudadi@inluseu 24 Milasilanvyuseuniseiind — lagsieagidenves crcadian
rhythm tuldgnuanuasluienals "gilan159anwuUsIAITENILUSNITEVNNKAZENTNKINGEN AU
Y

sUfl 6 nalnves Circadian Rhythm'~

Noon
12:00

High alertness
10:00

Highest testosterone secretion
09:00

Best coordination
14:30

Fastest reaction time
Bowel movement likely 08:30 15:30
Greatest cardiovascular efficiency
1 h
Sharpest rise - > ir;(:ior(r)lusc e strengt
in blood pressure06:45y. o

Melatonin secretion stops

06:00 o . , 2 o ; 18:00
18:30Highest blood pressure

19:00 Highest body temperature
Lowest body temperature 04:30

1:00 Melatonin secretion starts

02:00
Deepest slee 2:3
P P 00:00 Bowel movements suppressed
Midnight

v v 6

a ! 1Y) ¢ o [ . . [4]
5UN 7 9hanian 24 ilusvenyud Aduniusiu Circadian Rhythm

1
Wirz-Justice, A., & Fournier, C. (woao). Light, Health, and Wellbeing: Implication from chronobiology for architectural design.
Design & Health Scientific Review , e&-ce.

2 a o s . . o I
ATLIMUNY, 8. (boe). Chronobiology and Chronotherapeutics. a15LONTVAIANT , H-ev.

3
Wirz-Justice, A., & Fournier, C. (lboeo). Light, Health, and Wellbeing: Implication from chronobiology for architectural design.
Design & Health Scientific Review , e&-e.
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= 1 I~ [73 o v Y Yo dy
HAINN1SANYIANY anunseasuidu dewuzihdruniseanuwuuvienUiely ladad
» adslduassssumaiieanuaindluveduasluitnagaiunsadinld wazaislidining
AU IR e wazdgUae AN OTUALNARDUNEUDNDIATT LA
B LESENT (LEINNANNENIAAULAIUTTUN 480 WNlULIAS) ABNSNaRaN15IZIUNISHASES
melatonin A3suaANLABINIsTdVaaalndasadnaniinadil Tuiawinduaslurainaishu
Tngianizag1danaanln LED wasd Cool White uazviaan Daylight Nilaaumgidn 6,500k
o a  _[5]617] ' | a & & o o w ' o . '3
faTeazidenluzun 8 wanuIuasdi dwlugedrAgsani1snszqu Melanopsin (19ad
Sunasiiegluaemi - Retina) virliuywdiianisauda lidrmeamaueu esnuasding
dnsnaseni1ssziun1Indsans melatonin wazd nIzduUNITNIIUYRITTUUARNLEYD
. . . Y o < aq v [8]
(neuroendoctrine) wazszUUUsEa™M (neurobiological) Yasuywd it dulnAsnaie
FanasdndaztdudruntaunalasIsuyIRaNA199790e

traviolet ortwave
gamma X-rays | rays | infrared radar v AM
rays rays

- -~ '
10" 10" 10 ~-10° 10° W'~ 10° 1 10° 10

~
—_— ~ _ Wavelength (meters)
g Visible Light .

- ~

e es———
400 500 600 700

Wavelength (nanometers)

sUTi 8 Spectrum weduasiiupaLiiu (Visible Light)

) Mrabet, Y. (boee, October o). All for a good night’s sleep! Retrieved June blb, boec, from Consciousness Energetics Blog:
http://imaginalhealth.com/blog/category/sleep/

° Wirz-Justice, A., & Fournier, C. (boeo). Light, Health, and Wellbeing: Implication from chronobiology for architectural design.
Design & Health Scientific Review , €&-c&.

6 Giuliano, V. (lboel, February be). Anti-Aging Firewalls. Retrieved oo, from Blue light, sleep, mental alertness and health:
http://www.anti-agingfirewalls.com/looelb/olb/os/blue-light-sleep-mental-alertness-and-health/

! Laurent, M. C., & Spengler, J. D. (voae, March &). Lighting and Health. Cambridge, Massachusetts, United States.

s Pechacek, C. S., Andersen, M., & Lockley, S. W. (boow). Preliminary Method for Prospective Analysis of the Circadian Efficacy
of (Day)Light with the Applications to Healthcare Architecture. The Journal of the llluminating Engineering Society of North
America , @-bb.

9
Laurent, M. C., & Spengler, J. D. (voae, March &). Lighting and Health. Cambridge, Massachusetts, United States.
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200

150

Relative Energy
8

500 500
Wavelength (Nanometers)

= ' ' ' [10]
3U# 9 Spectra 9nviaanlidodadnaUseLnnm1eg

Daylight Incandescent Fluorescent
100
B0
£ &0
=
]
£ 40
20
0
400 500 H00 500 &S00 700 400 500 400 F00
wavelength [nm) wavelength [nm] wavelength [nm]
Haloegen Cool White LED Warm White LED
100=
B0-
e Se. See
= 5 % 40
= (= =
2 L. i
E £ £ 40+
'20_
0_
400 500 &00 500 500 T00 400 500 &00 00
wavelength (nm) wavelength [nm) wavelength (nm)

a 1 ' ! [11]
U 10 Spectra :nvaen lidedaineussnnaieg

10
Laurent, M. C.,, & Spengler, J. D. (boae, March ). Lighting and Health. Cambridge, Massachusetts, United States.
11
Laurent, M. C.,, & Spengler, J. D. (boae, March ). Lighting and Health. Cambridge, Massachusetts, United States.
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Vertical [lluminance [lux] T

400 1 Kruitoff Color é

Temperature @A

350 A &

300 - Uncomfortably Cool =

<

250 A .g

200 1 5

5 5
150 A

-100% %

100 - k!

50 - - 75% %

-25% é‘,

2500k 4100K 5000k 6500k 10,000k =

SASFI ISF2 SF7SDSS SE SD65 SD75

Approximate Source Color Temperature [K]

i a1 9va a4 o s[12]
JUT 11 navesuasnelminnisaudaluuyed

» lunslduasusehivg (artificial lighiting) Faelunisasnsusseinieiidaasy circadian rhythm
neluenms Felaedrulngazilunsifinnasaininiglueins vaeusuaLasaIna el
AReAdILEssTINTIATY aradunisiiunisylunisitanuduvesszuudiuainiduaziiy
Ysuaunisldndesulueinis lnegeenuuuaiunsaidon Tduasalwilinliuaiigumgid
gevu (Uuuasdiunndu) asdunisnsgdu circadian rhythm veadlderasinglidndudes
WinALLENLES (llumination intensity) Yoaraealniln walARTUIANUAINLALAITILERS
lu 3UN 11 Wiesnuasgaumgiidasiuazaiunsaadisaiuliauionild (uncomfortably

[13] 0o =% = o o = a wa a o a a
cool)  wazAIsAmsdenvivasduasusshvglunnungUfmeanazanidy fesgasidenisey
Tu "Wade? 7 eussuiennssuviuazdeans' (udny
" msszdnszddlunisldau nszandendludesneinns (tinted windows) laslanzeeas
nizandouduInIadni ieswinnszandendil aanisdesniu rdulasduRululEseing &4
I3 M °o W Y Y . . «[14]
Jueduuasddglunisaieaunuiives circadian rhythm luwywd
" YBNANUUNTTUIAIENINUAIVDIAUAITETY TUagAUAMUUAIULUAIUBIANINT N8V
LY % ] v aga = - | a £ 2
auludernaneie wudl nszananvesdgeengazlidnuasuly laeasdudivdeunauny &

2 Pechacek, C. S., Andersen, M., & Lockley, S. W. (2008). Preliminary Method for Prospective Analysis of the Circadian Efficacy of
(Day)Light with the Applications to Healthcare Architecture. The Journal of the Illuminating Engineering Society of North America
, 1-26.
? Pechacek, C. S., Andersen, M., & Lockley, S. W. (2008). Preliminary Method for Prospective Analysis of the Circadian Efficacy of
(Day)Light with the Applications to Healthcare Architecture. The Journal of the Illuminating Engineering Society of North America
, 1-26.
a Pechacek, C. S., Andersen, M., & Lockley, S. W. (2008). Preliminary Method for Prospective Analysis of the Circadian Efficacy of
(Day)Light with the Applications to Healthcare Architecture. The Journal of the Illuminating Engineering Society of North America
, 1-26.
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nszanmUasuludivions anaruaansadaiiunasdn (wasiiveuiuld Afaue

AauLEY) Aewandlily sUN 12 uavfgeargazlianmargafaiunsaiuiteuasadnala

anaY AIag 1Y NaUAIRE1NEa01 018 60 U duaunsaueniuluanmuasiiinainiaen

Inflviglewsaau (F11 4000 K) 91A13@dng 1,615 lux Weuwindugideny 22 U ueuiiui
| I % [15]

AU&@319 1,000 lux L usu

100 1
>
< 80/ 0.85
3 :
& 60 0.6.2
b= ©
& 2
§ 40} 0.4 %
-~ (O]
(7)) >
5 3
-1 20t 0.2
o

. . v X

380 480 580 680

Wavelength [nm]

- o : - 116)
JUN 12 nemikananaiUTeuiiey nsdarulasriunszanavesywd Nidleny 20 Y 60 U uaz 80 U

)

= Josmelueians idveiontds w3e iy e ey Mvnliussornewssiesunmsiundy
duns (predominantly red or red-shifted finishes) azvinl#dnSnansauszansninvasln
d948719 (the circadian efficacy of the light sources) ﬁaﬂfuaqu circadian rhythm Y
anasvitanualy lnaamyituiinandunandenenmstaiaanauandeuniesuen

" asseainseianiseenuuussuulniidesainaniglueiasnelmin uaieniauasddng (light

pollution) luriannansdiu snandrluluiuninglae

® Amundadottir, M. L., Lockley, S. W., & Andersen, M. (2013). Simulation-based evaluation of non-visual responses to daylight:
Proof-of-concept study of healthcare re-design. Building Simulation 2013 (pp. 2757-2764). Chambéry, France: International
Building Performance Simulation Association.

1 Amundadottir, M. L., Lockley, S. W., & Andersen, M. (2013). Simulation-based evaluation of non-visual responses to daylight:
Proof-of-concept study of healthcare re-design. Building Simulation 2013 (pp. 2757-2764). Chambéry, France: International
Building Performance Simulation Association.

Y Pechacek, C. S., Andersen, M., & Lockley, S. W. (2008). Preliminary Method for Prospective Analysis of the Circadian Efficacy of
(Day)Light with the Applications to Healthcare Architecture. The Journal of the Illluminating Engineering Society of North America
, 1-26.
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7. 9uszuvdAInssuininasdaans

7.1 szuulnduaeddng
VTN

Tlwasaing mnefauasaineiAinandsUssivg uasseiug (Artificial light) THuA wasadng
nvaenliynile maamuumﬁLﬁ@mﬂéqﬁwwéﬂisﬁwjﬁu WU wasaInNviaen tnngosLsalLud
(Fluorescent light) wasannviaenueads (LED) usu iielifuasaindldluenas Wlauainafivame
wnzanfuiuildou sudedmiuldlunmila Julumumszssdgafeuaueians wavaunay
Infuasainauisuszimalng

1889

| ' [11 . v ' & Ada v a | ) Q{'
nsdesaiemelulsimeivia - druveanungUlgly udasiiundnislikasiiunneneiu vaealng
Wingay Feviaennalviniiaumgid 4000 esraaiu wsizlikasdunioanuinig Fuanungdmiunis
n5195nwl sniulsafdudamaonlniliuinzfe vaealnniduidu Aevasmndlas 1Wed91nnI3
N aa o A = Y & 1 1 [ f o o [ 1
Wagudinwdes wuladelunaenlnusennil uiedrdlsinmunasagaliifimungdmiunmssnudiy
Ingjed daudsasulainvaenliivingauign fevasagalan
g v A 9 [14] « 9 ¥ oa = Ao A Y
waoalfldmsidunasaliimiioutunun wWeliliiAnnsnasnaniosainuasilimiioudu
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