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6. WIWNIFININ WILIOUIU KATNITIBNUUUDIATT LHUNIUAIALALNLAY

Chronobiology, Circadian Rhythm and Building Design (ER)

“Chronobiology” LJuransianuyineaiudanen1silasunlasweanssuiunsilunuedty
MUY AaudsEAUINlUILgna N3INAuATgare Jamazsaudu (circadian rhythm) &4
I3 d‘ a ada 1Y) Pt a ¢ [1][2] a . .
Junswdsuudadudaditinluseu 24 Tilusiilanvyuseuniseriing lneseazidenved circadian

rhythm dulagnuanuasluienas "alan159anwuUIAITENILUSNITEUANLATENTNKINGEN AUY
vy’

Ty

" Timem °

. Tma N

sUfi 4 nalnves Circadian Rhythm'

Noon
12:00

High alertness
10:00

Best coordination

14:30

Fastest reaction time
15:30

Melatonin secretion stops Greatest cardiovascular efficiency

and muscle strength
:0

Sharpest rise 17:00

in blood pressure06:45p

06:00 =f . ' 2 ; 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 2:30
P P 00:00 Bowel movements suppressed
Midnight

Aoy o &

a ! Y 4 L . . [4]
JUN 5 9200081 24 Wlusvesuywd Nduusiu Circadian Rhythm

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

2 a o rs . . o s
ATEINUNGY, . (boee). Chronobiology and Chronotherapeutics. a5LNTUAIENT , D-ev.

3
Wirz-Justice, A., & Fournier, C. (boeo). Light, Health, and Wellbeing: Implication from chronobiology for architectural design.
Design & Health Scientific Review , e&-e.
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HaINMIANEgY annsnasiiu dauusirduniseenuuunaungifmauazaniau Idfd

= mslfuasssrurfaisamainddusnungifmauazaniduitnezgannsovile uagaasls
Wi AU TR fUae wazanAgine ansaiudanadenniousnennisle

= uaedn (wasiifinnnueneduuasszana 480 unluuns) duiludsddydonisnsedu
Melanopsin (wad3utasiiagluaen - Retina) vilfuyediianisiuda liiwmamnauey
\esnuasdihidvEnasonissiunsmdsans melatonin uazda nszdun1sinauvasszuy
sawldvia (neuroendoctrine) wazszuuUszam (neurobiological) veuyudliviiauduung
Bnde * Saasdthiasfudunilwesasssumianaseiing

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

i -~
10" 10" 10X -10° 1000 M~ 10° 1 10°  10'

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

—

e ————
400 500 600 700

Wavelength (nanometers)

sUfl 6 Spectrum vaauasiLoiiu (Visible Light)

4
Mrabet, Y. (boee, October o). All for a good night’s sleep! Retrieved June bl, boed, from Consciousness Energetics Blog:

http.//imaginalhealth.com/blog/category/sleep/

5
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 Illuminating Engineering Society of North

America , a-bb.

6
Laurent, M. C., & Spengler, J. D. (soee, March &). Lighting and Health. Cambridge, Massachusetts, United States.
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200

150

Relative Energy
8

500
Wavelength (Nanometers)

{ 1 1 1 [7]
U 7 Spectra 31nvaenlndosainausenneing

Daylight Incandescent Fluorescent

intersity

400 500 600 300 600 700 400 500 &00 700

wavelengih (nm) wavelength [nm] wavelength [rm]
Halogen Cool White LED Warm White LED
100 = 100
80 50
£ ¢ £ s0-
c c
2 £
E 40+ E 40
204 204
0= 0=
400 500 &00 700 500 400 700 400 500 &00 00
wavelength [nm) wavelangih [nm) wavelangih [nm)

;.:' 1 1 I [8]
35U 8 Spectra 31nvaenlndosainausenneng

7

Laurent, M. C., & Spengler, J. D. (voae, March &). Lighting and Health. Cambridge, Massachusetts, United States.
8

Laurent, M. C., & Spengler, J. D. (voae, March &). Lighting and Health. Cambridge, Massachusetts, United States.
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Vertical Illuminance [lux]

3

400 - Kruitoff Color E

Temperature b}

350 A {Comfort” e

300 - Uncomfortably Cool -

<

250 1 2

200 - 3

50 §
1 -

100% %

100 A O

50 - F75% 2

-25% é:

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

SASFI ISF2 SF7SDSS SE SD65 SD75

Approximate Source Color Temperature [K]
§ {1 Y a Y] [9]
JUN 9 waveuasnineliAnn saumluwywe

= Tunislduasusshivg (artificial lighiting) ¥aslunisasnqussenniangdeasy crcadian rhythm
neluoans Fslasdrulngazsifunisiivuasaineniglueins saweuSunuuasainiield
Ad1eAGmassTsHAtY anadunisiiunisglunsitnnuduvesssuuUiuanAuasi

a ¥ o P a ¥ Ao aa a
Ysuraunsldnaseulueinis lnsdeenuuuaiunsaidion lduasalWilnfiuasniianmaid
g9y (Juuasdihunau) asifunsnsgsdu circadian rhythm vesgldenasiaglidndudes
WNAMILTLES (Llumination intensity) ¥89aaalnin L lARANTUIAININUNZANAITLEA
Tu 5UN 9 Wissnnuasigamgidaurzanaunsaasiemiulidauienls (uncomfortably cool)
[10] 0 & =~ o a wa a 'Y} {
warAsAtlatenydvesdnasuseivglunkunaUfmauazanidu fdesngasideniiseyly

VN | a = w o & Y
Wide? 7 nussuvimnssulniezdoans” \Wudagy

" A0558nsEialunsigay nsrandaudluvealnannis (tinted windows) lagLaniyag1989
nsrandoudurnseding esannsyandoudl ann1sdeseinu dukasdduluLaseing T
I A Y 1% A o . . s[11]
L‘LJU@@ULLE‘NEW@iLJjLUﬂWiﬁiNﬁ’J’]ﬂMUWJ“UEN circadian rhythm iuwwa

" WBNAINUUNITTUT@N NULAIVDIAUAITIBTY TuagAUAMUUAIULUAIUBIANINTIIN1EYDY

LY 1% ' v aga A & o A a X =
Auluderneneng wudt nszanavesdgeengasidnasuly Tngaziludivaaunuanndu ¥
o a @ A 'DOR] a a ] Y Ao

nsranm M UAs Ul UAWADI9Y anAMUAINISadIRINRESENN (Lasiuaaiuls NTlaue)

! 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 Illuminating Engineering Society of North
America , a-bb.

10 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 Illuminating Engineering Society of North
America , a-bb.

! 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 Illuminating Engineering Society of North
America , a-bb.
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2 Amundadottir, M. L., Lockley, S. W., & Andersen, M. (boe). Simulation-based evaluation of non-visual responses to daylight:
Proof-of-concept study of healthcare re-design. Building Simulation boem (pp. beléw-bs/se). Chambéry, France: International
Building Performance Simulation Association.

v 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 , e-bb.

1 Amundadéttir, M. L., Lockley, S. W., & Andersen, M. (soee). Simulation-based evaluation of non-visual responses to daylight:
Proof-of-concept study of healthcare re-design. Building Simulation boem (pp. beaéa-bs/se). Chambéry, France: International
Building Performance Simulation Association.
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IEEE Recommended Practice for Electric Systems in Health Care Facilities

(IEEE Std 602-2007)
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