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DIPLOMA THESIS
Natural lighting and insolation of healthcare rooms

Gkaranis P Goumenakis G.

Abstract

Modern man has realized the need $ave energy for both economic and
environmental reasons. Therefore, various studies and surveys are conducted for this
purpose. Yet another survey with this objective is presented in this thesis concerning the
study of natural lighting and insolationwards.

At first, data was collected for two hospitals, Hippoctates General and
Alexandra. Then two alternative proposals were formed based on the sun protection and
improvement of natural lighting in specific wards. The selection of these chambers was
basd on their orientation and particularities in insolation. The proposals introduced and
analyzed were the installation of blinds and the use of a composite structures acting both as

sunshade and light shelf.

Sketch up and Open studio pigwere used fodesigning of the hospitals,
while the introduction of data was implemented, through Energy plus. The presented
results were obtained through simulations in Energy plus for five typical dates
(21.03,21.06,21.07,21.09,21.12), i.e. the equinoxes , solsticdsthe hottest day in

Greece.
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Hivascag 3.22. Evvieleonjc oxiaang and opilovnong mpafioloog F,.'

Fowwvia i [Mepiodog MposavaToiiopig emupdveLng
N NA km AxmA (BA km BA B
NA

0= BEpuovang 1,00 1,00 1,00 1.00 1.00
yring 1,00 1,00 1,00 1,00 1,00

5 BEpuovang 0.97 0,97 0.97 0,97 0,96
yrikng 0,95 0,96 0,96 0,97 0,97

1o° BEpuovang 0.94 0,94 0.94 0,93 0,92
uriing 0.89 0,91 0,93 0,93 0,94

15° BEpuovang 0,91 0,91 091 0,90 0,89
yiing 0.84 0.86 0,89 0,90 0,90

200 BEpuaovang 0,87 0,88 0,88 0,86 0,85
Yiing 0.78 0,82 0,85 0,87 087

25° BEpuaovang 0,84 0,584 0,85 0,83 081
yiing 0.73 0,77 0,81 0,83 0,84

30° BEpuovang 0,80 0,81 0,82 0,80 0,737
yiing 0.67 0,72 0,77 0,80 0,80
35° Bipuavong 0.76 0,77 0,78 0.76 0,74
yicng 0.61 0,67 0,72 0,76 0,77
40° BEpuovong 0,72 0,73 0,75 0,73 0,70
yicng 0.56 0,62 0,68 0,72 0,74
45° BEpuovong 0,68 0,69 0,70 0,69 0,66
Yicng 0.51 0,57 0,63 0,68 0,70
500 Bipuovong 0,63 0,64 0,66 0,65 062
yicng 0.46 0,52 0,58 0,64 0,67
55° Bipuovong 0,57 0,58 0,62 0,61 0,59
Yicng 0.42 0,43 0,53 0,59 0,63

60° Bipuovong 0,50 0,52 0,57 0,57 0,55
Yicng 0.39 0.43 0,48 0,55 0,60

65 BEpunvens 0.42 0,45 0,50 0,53 0.51
Yicng 0.36 0,39 0.43 0,49 0,56
700 BEpunvens 0,34 0,37 0,44 0.48 047
Yicng 0.33 0,34 0,38 0,44 0,52
80 BEpunvens 0,17 0.21 0,29 0.38 040
yrigng 0.28 0.26 0,27 0,32 041

a0° BEpuaveng 0.10 0,12 0,17 0.27 033
yrigng 0.24 0,19 0,18 0,22 030
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Mivaxac 3.23. a0 Epvieleonic oxiconc amo wicomeec mgpoeloyic Fg,
3 . o 2]
P VETO T £ )

AAG TV @OUFTERY Ay omes

(¢

8 gaaed

FMwwvia v | Mepiodog MposaveTollapis STupIvELLS
N MNA A BA B BA A NA
o= BEpravon 1.00 100 1,00 1,00 1,00 100 1,00 1.00
g
yiEng 1.00 1,00 1,00 1,00 1,00 1,00 1,00 1.00
Beppaven [ 0,97 0,99 1,00 1,00 1,00 0,95 0,95 0,97
1= g
ylng 0,97 0,97 1,00 1,00 0,97 0,96 0,99 0,99
Bepuaven [ 0,95 0,99 1,00 100 1,00 0,92 0,90 0,93
20° g
ylng 0,95 0,94 0,99 1,00 0,95 0,93 0,98 0,99
Beppoven [ 0,92 0,98 1,00 100 100 0,89 0,86 0,90
3o° g
ylng 0,93 0,90 0,99 1,00 0,93 0,89 0,96 0,98
Béppoven [ 0,89 0,97 1,00 100 1,00 0,86 0,80 0,87
40° g
yulng 0,91 0,86 0,98 1,00 0,92 0,84 0,95 0,97
Béppoven [ 0,85 0,95 1,00 100 1,00 0,84 0,75 0.83
50° g
wing 0.89 0,81 0,97 1,00 0,92 0,79 0,93 0.96
Bepuoven | 0,81 0,93 1,00 1.00 1,00 0,82 0,69 0,79
60° c
witn: | 088 | 076 | 096 | 100 | 092 | 073 | 091 | 096
Beppoven | 0,76 0,90 1,00 1,00 1,00 0,81 0,62 0,73
70° c
witnc | 0.86 | 071 | 094 | 100 | 092 | 066 | 088 | 095

Hivaxac 3.23 f Zovielearij
paivera ami £m).

FRIATNC aG TAEDPIKES Tpoeioyris Fg.

awa v dedla mleupd (omomg

- — — =

Cwwvia v | Mepiodog I poou e T ERGS EFTUpAEVELRS

™ MNA A BA B BA A MNA
BEppoavon 1.00 1.0 1,00 1.00 1,00 1,00 1.00 1.0

o= =
wiEng 100 1,00 100 100 100 1,00 1,00 1040
BEppoavon 0.97 0.97 0.95 095 1,00 1,00 1.00 0.99

1o= [=
wiEng 0,97 0,99 0,99 0,96 0,97 1,00 1,00 0,97
BEpLavon 0,95 0,93 0.90 092 1,000 1,00 1,00 0,99

o= [=
wiEng 0,95 0,99 0,98 0,93 0,95 1,00 0,99 0,94
BEpLavon 0,92 0,90 086 089 1,000 1,00 1,00 0.98

o= [=
yirlnc 0,93 0,98 0,96 0,89 0,93 1,00 0,99 0,90
BEp oo 089 0.87 0. 80 0BG 1,000 1,00 1,00 0,97

40 [=
wiZng 0,91 0.97 0.95 0,84 0,92 1,00 0,98 086
BEp oo 085 0,83 0.75 084 1,000 1,00 1,00 0,95

s0= [=
wiZng 0,89 0,96 0,93 0,79 0,92 1,00 0,97 0.81
BEp Lo 081 0. 79 069 082 1,000 1,00 1.00 0.93

G0= [
wiEng 0,88 0,96 0.91 0.73 0,92 1,00 0,96 0. 76
BEp Lo 0. 76 0.73 062 081 1,000 1,00 1.00 0,90

To= [
wiEng 0,86 0.95 0. 88 066 0,92 1,00 0.94 0.71
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Healthcare — delivery rooms

Mairntained
illuminonce
fhux)

Limiting Minimum ealaur Mote
glare rating rendering (R.)

Gieneral lighting 300 L a0
Exominaticn and treatrmant 1830 19 BO 1
Mote:
1. Examination luminagine may be requined.
Healthcare — examination rooms
Pt rvbeni roedd Lirmitireg Minimum ealaur Mote

illemimnance

{hux)

glare rafing  rendering [R.)

Genarnal lighting 500 1% &0
Ercminaatian and bredtrmsn 1000 1% il 1
Mote:
1. Exarminotion luminasire maoy be required,
Healthcare — operating areas
Mo imtairned Limitireg Minimum colowr Plate

illuminance
[ZTEY]

glare rafing  rendering (R)

Pre-op and recowvery roormes SO0 1% 20
Crperating theotre 1000 1% 20
Chparating ooty - — - 1
MNote:
1 Olpmreebing berinmies seegeend; illaeminomes 10000 T0O00 Lo
Healthcare - treatment rooms
Mairtai med Lirmiting Minimuom colawr Plate
illuminance glare rating  renderring (Ry)
M)
Dicabpsis 500 19 BO 1
Drerratalogy 500 19 20
Endascape raarms 200 1% BO
Plexster rocims 500 19 BO
Meadical baths 200 19 B
Maossoge ond rodictherapy FA0 % B

MNote:
1. The lighting should be controllable.

Healthcare premises - general rooms

Maintained Limiting  Minimum colaur MNate
illuminance glore rating rendering (B.)
[lux)

Waiting rocams 200 22 80 1
Carridars: during the day 200 22 80 1
Carridors: of night 50 22 a0 1
Day rooms 200 22 aa 1
Stolf office 5040 19 ad
Staff roams 300 1% ad

MNote:

1. Murminance ot oo beeal.

OTivaxas 6.1. Zvordserg CIBSE pia gooind paniond oF d18g0000: yaoens veolelas asfevav

KooH3Wo3UaUd CIBSE 29U 3agldaUgUsayd
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Field: ThicknessUs i ¥oege U Us “~Yeed Usg gaseasi ~@g

Field: DensityUs i ¥oege U Uds “~ga3hUdUU Ueg gesaasi

Field: Specific HeatUs G Yoege U Uds Ustsee dUjescyy dU

Field: Conductivity Us G ¥Yoege U Ue3 Gg3 UUaADYUaedU jges®
G0 (W m* k)

zUU0Y Uds UsGUovyoe U¥s gesosat 3 “~doUasegeU
GUs¥aegelU RHalUd Usd uUsUlGey UUseayd GUpLGUsd
cconstructioné “8g 6)jdGoseag egoelUcsU lusUduL d
GUas3e3U0Us "~ U Ua¥YUxy 3Uess3it3UU0Udg U Us UsrUUy

o

Aated GUesscU(t  ~ 6o jondiritboas | o U s Y consyruttions

Exterior flour U3 ycUs j b UG UG omn3 aU

KaUGy) h By U
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Interior flour

jabUVUG UG amn3 a U
B a5 lkarpleh tchs
z¥0Uscnfh 3
0 U e o mu 3

so93hoenhwce 3

jab UG UG omn3 aU

so3foenimeae 3

Exterior wall

bOGUe aan3 a U

Co
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TUsh Uy U 15

B  Ug @a&a93che U e

e

bOGUe aams a

Co

bOGUe aan3 a U

Co

Geje eendUf 2
Uyny U 15

293 dme UG
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B Ues"~
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Co

J

Interior wall

e
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Co
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@
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e

bUOGUeg omns a

Co

jabUG UG aamn3 aU
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B  Usg @a93 dme
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Interior ceiling

so93heniwe 3

0 Ue o Mo 3
z¥0Uscnfh 3

B  a9l¢y3ae Hcm

bUGUGgoamn3 aU

Co

so3foenieae 3

i U e o Muj 3
z¥0Usemfh 3

B asley3e @m

j abUG UG aamn3 aU

Exterior window

gecYeo 3
] ¥1 Ud UgUeosae

geYeo 3

geYeo 3
] ¥1 Ud UgUegosae

goYeo 3

Exterior roof

Co

gloeUs3Ufp aUs

j Usraoas

U0y eseagaxUsae
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& Ci\Users\istos\ Desktop'\aaaaaaaalipokrateiol S4upanoun ipokrateio.idf o2&
D || @] Newoti | Dwoti | pelcti | oot \
[lass List Comments from [DF
[==~] MateriaProperty HeatdndMaisture T ransfer Sorptionlsathem - s
[-—] MateniaPropertyHeaténdMoisture Transfer. Suction
[-] MateriaProperty:HeatindMoisture T ransfer Redistrbution
[-] MateriaPropertyHeatAndMoisture T ransfer Diffuzion
-] MatenalPropertyHeatindMoisture T ransfer. ThermalConduch
-] MateriaProperty Glazingspectialllata
j]
-] Canstruction: CractorU ndergroundi/al -
[==] Canstruction:FfactorGroundFlaar
}{ 5\;2;t;ﬁiﬁ;mmnoaifggzms Expllanation ofl leiect and Furrent Field _
[-~] Constrution:ComplesF enestrationState Object Description: Start with outside |ayer and work your wayto the inside layer n
[=-] Canstruction’WindowD ataFile Upta10 Iayers_total, 8 far windaws
Enter the material name for each layer |
Thermal Zones and Surfaces . o 3
___________________________ Field Description:
[0001] Globali eometryRules : :
[ GeametpTrarisfam = |Enter a alphanumeric value <
Field Units Okt 02 (ki3 Objd Ok (kb .
Mame Interior Floar Exterior t/al Interior wall Exterior Roof Intenior Ceiling Exterior Window
Outside Layer asbestokoniama 201 asbestokoniama 2o asbestokoniama 2o tsimentoplaka 4 o asbestokoniama 2o tzami Jmm
Laper 2 opl skyodema 25 optoplinthodami 8cn- optoplinthodami Scn aliki opl skyrodema 25 kena tzami mm
Laper 3 mwzaika 3 cm keno toikau ashestokaniama 201 themaomantik plak mwsaka 3 cm tzami Jmm 2
Laper 4 fellog 3mm optoplinthadomi Bcn steganwtiki memvra fellos Imm i
Laper b finleum plastic 3mn asbestokoniama 2o mpeto rigewn firoleun plastic 3mn
Layer B opl skyrodema 25
Laper 7 ashestokaoniama 2o
Laper 8
Laver 9 i
] 1 b

A o o B.23[DF-editorconstructions

6.5 Ko 0 Uogveog bvepse b Us g
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Uovyoe Ux

[\p) Co o
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20
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X
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sUsUeg3s9sal 3
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oaUs ) ars

g UsaosYea

"} 6 0U3 UWeaalledh ,. G oWe gdds dilbesY eha
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& C:\Users\wristos\ Desktop\alexandras iparconiparon.idf
01| Mewoti | Dupbi | Delti | Comiti| |

Clags List Comments from [DF

[=E=]

[---] ShadingBulding
[=~] Shading Site:Detaled
[0003] ShadingBulding. D etalled

[-=~] Shading FinProjection
ShadingZone:Detai

Explanation of Object and Cument Field

___________________________ [bject Deacription: IF thiz object is not defined for a shading suface the default values

extenior window — exterion window

K 9 o B.26(DF-editor shading property reflectance

gyasd, GcUUsYOUdoeUs UU ~Uy¥Ydgy U

UsUsayYtdUxys Uess GawUsteh Uxs dUea¥erx

=
L
Cl

Koo B2a7TFoasUd od 2B3 add 46g. | y3UsUs

aUs

[+~] SurfacePraperty HeatTransferdigarthm listed in followaing fields wil be used in the solar reflection calculation.
-] SurfaceProperty:Heat Transferdlgarithm MulipleS uiface . o

[~ SurfaceProperty:HeatTransferdlgonthm Surfacelist Field Description:

[~ SurfaceFroperty:HeatTransferdlgorithm Constiuction :

-] SurfaceControl Movablelneulation Default 0.2

-] SurfacePraperty: OtherSideCoeffizients = [Range: 0 ¢=r <=1 -
Field Units Okl (bjz (ki3

Shading 5uface Name dromaos megar mouglkiz  apenanl kiia

Diffuze Solar Reflectance of Unglazed Part of Shading 01h 0e nz

Diffuse Visible Reflectance of Unglazed Part of Shading o5 oz oz ]
Fraction of Shading Suiface That |z Glazed 04 03

Glazing Construction N ame

“aUs3Y
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6.6 Ko 0 Uofrews ¢ Uddosplaivz

gU oeseUUsas0o90Y UUlUeeys3U “~e6g ocjlhieaec @
slegocgeUars, U saycddelUs U f UU weather dat
3 9

e 636i0UtU 30 "¥Yyaegel GUU
i

w
o

U

3Y UUbeeysU ¢
9

Co
w
Ce

U saseUUcaB090aY tllUseysU

C

"y6e8Q9g3 Uj

"UoadigooalUoajyoseyslU UU oaseclUcacosaY uUlUc
energyplus 99U Uds “"jelteesaxvlid ~jeai Usgs
aYdU0 " Upssce GU "~ ;60 saUoeysegd 6j) H3aesgd.
9 4 Ugwgslls W@ WaAWgs U o
UU0defh ~B)0&kmegoaU0 U addd Ue gyhelOUy e Usg =
aU0Us3UYUUd eyUy U. TUs UU Ui e =6 Bgds BdlU alhc
cyedd Usgd.

a29eUUBa>B62901 3 0ga3adedoa

QO Co o

FUds Uy ei GUG Ubydo Ulijalls go Usy s ivecgoat Gt Usd
Uy eUae oaUsyei €U ehad UealUoe Usd deyy Ud
GyJe3gUoaYoyUeeU Us¥ 19 ey3 U0d Uesg UyeUasg o
eUddebyal Udd 21dd tegseeyg Uj Ussg Ubgaehgpesly U dUd:
Udd 21dd @UeaUebjyaeg "6g UecegelU Ud e90) UU,
yeaegelU alldq Us¥YyalUsU eyy3 Ud aUs 3icUUd (21dd

Uds “96 sUGUe ey U Usg 63 hsaeg, Uds 21d tegae

D[] & wewoti | ouposi | peinsi | copobi| |

Class List Comments fram [DF

[+ Compliance Building

Lacation and Climate

1] Site:Location
izingPeriod: DesigrD 3

0 FileDays

|| SigingPeriodWeatherFileCondtionType

{} E“"Eerioi Custonf Ewplanation of Object and Cunent Field

[ Hazp:;sgdgou,;,zﬁg ;:cﬁggays Object Description: Use a weather file period for design sizing calculations,

[-] RunPeriodControl:D aplightS avingTime X

-] WeatherPraperly: SkyT emperature Field Description: user supplied name fir reporting

[-] Site’weatherStation D: A1

-] Site:Heightariation Enter a alphanumeric valug

[-~] Site:GroundT emperature: BuildingS uface This field s required

[-+] Site:GroundT emperature:FCfactaMethad ¥

Field Urits Okjl 0Bz Ogj3 Otid Obis
Name 219 2112 713 746
Begin Month 7 g 12 3 [
Begin Day of Month pal il il il il
End Manth 7 3 12 3 &
End Day of Month 21 21 21 bl a
Day of Week for Start Day Sunday Monday Monday Monday Monday
Use Weather File Daylight 5 aving Period Yes Yes Yes Yes Yes
Use Weather File Rain and Snow Indicatars ex ex Ve Vs ‘es

Ao oB2BBAs G Uorvoe cbmetgyluss G Us
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67 KoGUovyoe FEFUsscUavsuxydigddd aglosoai

U oaU0UdU Uve¥YUse “~eg U’ clegacyopénstadidplugmaUe U ¢
GUeoscUaU eyU;didqd dGguosesi (GrUsleasi.EgooaUay
(lluminancemap Uaa¥Y o Us Gd ¢ Ua UdayightUgfededcdpgint (i wlls G ¢ o
illuminancemapUs " e dUUeddoa UamUWs iUes d YWr.e?6 aths GU U
"UyseUPposd¥ceo@gegd Uesacegd 295U 30U yeaeagel ~ o
2990 3U ed3 aUeby¥saegelU g hyds Usd eUoyald (
daylight referencgpointUe " e d0UeddoaU3s “~Ujya e6g GUs GdeUaas
Ushdg U3 e ilg o f & Uiludithoce abhpadld s deNdight referencepoint
Ushd Ug oot 3 dUa¥Yexs 3a80daUald

@ =

fJ:

Aeel@.@Q@llumina]ceimap k ai daylight reference point
.__—I —'_'“I
|
l@o

I I

KoaB30U | | uminance map kai daylight reference point
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eU s U0 oBads OUB U e UUay G¢ UU Ulllublidagicerhap e i 8 € 8 ¢
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D|@|Fﬂ NewObi | Dupdbi | Delobi | Copponi | Pacte 0t
Clags List Comments from IDF

[+ “WindowProperty: ShadingControl
[-=-=-] “windowProperty: FramesndDivider
[---] WindowProperty:AiflawContral
[--] *WindowProperty: Starmiwindow
[ IntemalMass

[ Shading:Site

[--] Shading:Building

[0001] Shading: Site: Detaled

[0009] Shading: Building: D etaled

Explanation of Object and Current Field

Object Description: uzed Far fing, overhangs, elements that shade the building, are attached to the buiding s
but are nat part of the heat transfer calculations

d ] .
[0008] ShadingProperty: Reflectance r[lflg?escnptlon:
Advanced Construction, Surface, Zone Concepts En_ter_a alphanumeric valug
- = | Thiz field iz required. -
Field Units kit Obj2 | Obj3 Obj# |0bB |ObE o
Hame 1F9522 92DDED FIC7BA ECA047 EN&C20 m
Base Surface Mame E1 E2 01 02 [ [
Transmittance Schedule Name
Nurnber of Yertices 4 4 4 4 4 4

1698829736402 1647594739E+02 4353856808226 0499928517144 7.993220444586  9.092895080832
255940068E+01  256074208E+00  -1.77954833E+02  -1.77970305E+02  0.8346636089% 0921416074188
37 37 38 38 2861043021967 2.861043021367
163876346E+02  164797172E+02  6.993808638509 3412274781013 9.092835080832  9.032835080832
2649398248401 2E5074177E+01 -1.7793899BE+02  1.77960GE7E+02  0.921416074188 0921416074188

97 97 98 98 2861043021967 1.1R1049021967 7
b

Wertex 1 %-coomdinate
Yertex 1'v-coomdinate
Yertex 1 Z-cooidinate
Wertew 2 M-cooidinate
Wertew 2 Y-cooidinate

Wertex 2 Z-coordinate
1

ERERERERERE]

Koo B4lIDF-EDI TOR EsaUGU; U

3 1- Vertex 1 X-coordinate {m}
130.778580357033, |- Vertex 1 Y-coordinate {m}
-0, 399769575475, I-Vertex 1 Z-coordinate {m}
165.957414403100, I- Vertex 2 X-coordinate {m}
130,787653311645, I- Vertex 2 Y-coordinate {m}
-0,339769575475, 1-Vertex 2 Z-coordinate m}

Kool clilisc); slichd
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Koo B30y U sa2a3Ud o 3ad

KooaBB2BY(isU ovUs2ed ooa3ld

Jwial

Construction: Iraﬁ

Zone: |k|ines d 2oz

[l <] [¢] [<]

Qutside Boundary Condition: |Surface

[JsunExposed  []Wind Exposed
View Factor To Ground: I 0.0

Outside Boundary Object:  [005RA

~ Object Summary
Vertices: 4 Sub Surfaces: 0 Percent Glazing: 0.0 %

Gross Area:  0.48 (m3) NetArea: 0.48 (m?)

leeosoah 0GUes

KooBB3B) clliocystehd UGxUU)ysoaci | Ulsc Bketstlps
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dglosahd

GvrUsliehd oUs

desUlehd dUaYers 36

~Object Inputs
Class: Shading:Zone:Detailed
Name: |s005
Base Surface: Joos
Transmittance Schedule: |
— Object Summary
Vertices: 4 Area: 0.6 (m3)
~ Object Text
Shading:Zone:Detailed,
5005, 1- Mame ~
00s, 1- Base Surface Name
N 1-Transmittance Schedule Name
4, 1- Number of Vertices
-204.625827417382, I-Vertex 1 X-coordinate {m}
-49,217944189178, 1- Vertex 1Y-coordinate {m}
2,400000000000, 1-Vertex 1 Z-coordinate {m}
-205.8261825035612, I-Vertex 2 X-coordinate {m}
-43, 226324384704, 1- Vertex 2 Y-coordinate {m} v
2,400000000000 1-Vertex 2 Z-coordinate {m}

6.10K9 G Uo

¥oe

KoohB4B); clitiscgy saliecad UaxUU, soaai

pUueeys3v3lF AEnérgyPlas avyUs e ai

} Blietc)g G U3 U sy3UsU

g8 31U beeU 95U 30U Us @edUUeslgel UU
00U e ¢ yfiediterOeaneryplus | } 69oY G Udnaterialldga®g jadde § Ue |
y3U oUs3zei}osas gessafh “e8g Ues @3eevyilUeU § Yo
UsUsaUGUsoaed U sii¥YsUsUd "6g 6y dqioaece 8oelUscl
NAME Aj Ot
ROUGHNESS ZAKE) t
THICKNESS 0.050901599
CONDUCTIVITY 1.729577
DENSITY 836.8
"Yas Ua Ugd TUUOUGUL ) dqld gasat 3 UsUsalUutUssed
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File Edit View Jump Window Help

& C:\Users\uristos\Desktop)aaaaasaalipokrateiol 56 shelves2 IDF IEI@
0| @| Mewdti | Du0bi | Delbi | Copyosi | |

Class List Comments from [DF

[-=-] Schedule:Constant o -
[ Schedule:File

Surface Construction Elements

[--] MaterialMotass
[-=-] MaterialInfraredT ransparent -
[0002] MatenialAiGap

------ MaterialPoof/egetati i i i

{ ______ } i duwMaterial:gSei:SIDeEIazingSystem EHp.Ianahon of D.b|ect and Curant Field . . .

[0001] ‘Windaw aterial Glazing DObject Descrption: Regular materials described with full set of thermal properties .
[-+=-] ‘Windowh aterial: GlazingGroup: Thermochromic . .

[-+=-] Window atenial: Glazing: RefractionE stinctionkethod Field Description:

[0001] WirdawMaterial Gas ID: :

[-=] WindowGap:SupportPillar Enter a alphanumerc value

[-=] WindowGapDeflectionState This figld is required.

[+ ‘Windowhd atenial: G asMixture Y -
Field Units Obi7 Objd 0bj3 Obi10 Obil1

Mame thermomarwtiki plak salki tsimentoplaka 4 cm mwsako 3 cm mpeta fisewh

Roughness MediumSmaath MediumRough Rough MediumSmooth  MedumRough

Thickness m no? 008 0.04 003 0.05

Conductivity WimK 0035 2 15 1.2 nes

Dengty kg/ma3 2000 2200 2100 1500 &00

Specific Heat JikgK 1500 1045 1000 840 1000

Themal Absorptance 03 04 03 04 03

Solar Absarptance 07 07 07 07 07

Yigible Absoiptance 07 07 07 07 or

< [ n | »

K5 o $.55DF-editora UUd onmtprml@l Otice y3U 295U UsUsaUlUsoae U sii¥Ys

. o

ZUd Gg3yeUsU ~ eo tonsftuctbrlals aWlgvx=sYal U3 U
3UsoaUaelUz3e GUes 6 8as bHbYaUeU GU3 UzxUU) soc
deossgjoedlUel "~ jedosgeysyrd . Ydipstuetond s G das U
UsGUovyoe Uvxs s3yrvs uUleeysrs

Ce

(4

D |e2| | Mewibi | Dupobi | Deldbi | CopyObi | |

Class List Comments from IDF
------ windowhd aterial Screen -
------ M aterialProperty: MoisturePenetrationD epth: S ettings
------ M aterialProperty: PhaseChange L
------ M aterialProperty: ariable T hermalConductivity L4
------ MaternialProperty: HeaténdMoistureT ransfer: Settings
------ M aterialProperty: Heatdndk cisture T ransfer. Sorptionl satherm
------ M aternialProperty: He aténdi oiztureT ransfer: Suction
------ M aterialProperty: Heatdndk isture T ransfer: R edistibution
------ I aterialProperty: He atbndh oistureT ransfer Diffugsion
MaterialProperty: Heatindk oigture T ransfer. ThermalConducti Esplanation of Object and Current Field
I aterialProperty: GlazingS pectrall ata - — - - —
n Object Description: Start with outzside layer and work, your way o the inside layer
Co ClactorUndergroundial Upta 10 layers total, 8 for windows
Construction:FfactorG roundFloor Enter the material name for each layer
------ Construction: nternalSource . .
------ “windowT hermalModel Params Field Description:
------ Construction: ComplexF enestrationS tate ID: &1 .
------ Corgtruction’w/indowD ataFile = |Enter a alphanumeric value
Field Unitz Obi4 Obis Obij6 Obi7
Mame Eterior Roof Interior Ceiling Esterior ‘Window E sterior Door
Outside Layer tsimentoplaka 4 cm asbestokoniama 2o tzami 3mm tzami 3mm
Layer 2 waliki opl skyrodema 25 keno tzami Bram kena tzami Bmm
Layer 3 thermormortiki plak mwzaiko 3 cm tzami 3mm tzami 3mm
Layer 4 steganwtiki memyra fellos 3mm
Layer 5 mpeto risewn linoleumn plaztic 3mm
Layer & opl skyrodema 25
Layer 7 azbestokoniama 2ci
Layer 8
Laver 3
4 | i
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NAME: y3e8e¢eU Ugg J Ulosagi

WINDOW NAME: y3ee U Usg ~ Y3y J UlGoai
INSIDE SHELF: ¢ d3 UGyUU); seows U8 Us @itdlias¥ ¢ Uswg Ua
OUTSIDE SHELF: ¢ d3 Ua~vUU); see U siGUs3U0UsU GoaalUud

OUTSIDE SHELF CONSTRUCTION NAME: ¢d3 U slGY¥3UsU @
} Y (i s coristiuetion

VIEW FACTOR TO OUTSIDE SHELF: ¢ d 3 Uscee 0.5 "8 g
"1 heaUsUUs 95U Ug @2Be WUa»wlUlpasdil; Udidg aig

o - P

gU; OUadUOUUs UsoahsaU Uxs ulleeysrvrs UgU.L s

0[] Mewti | Duptbi | Deldbi | Copyni |

Clags List Comments from [DF

[ SurfaceCantaminantS ourcedndSink:Generic:Depositionyels » »
[-] ZaneContaminantSourcedndSink: Generic:D epositionHateSi

Daylighting

[-~] Draylighting: DE Light Cantrols
[-] Dravlighting: DE Light ReferencePaint -
[-~] Daylighting:DELight.ComplesFenestration

-] DaylightingD evice: Tubular

Ewplanation of Objzct and Current Field

[ h lf
[ DaylightingDevice:LigheII Object Description: Defines a dayighting which can have an inside shell, an outzide shelf, or both, -
[00071] Dutput: DaylightF actaors The inside shelf is defined as a building suface and the outside sheff s defined
[0008] Outputlurinancetd ap as a shading surface

m

[0001] CutputCantroluminanceh ap: Style . o
Figld D escription:

Zone Airflow (D: A1 .

........................... = |Enter a alphanumeric value o
Field Units (bjz (Obi3 (bid (b5 (bik 1]
Name shelf we1BP shelf weap shelf webp shelf welop shelf wedp |
indow Mame Ww1BP WE2AP WCZBP W2CP WC2DP W
Irzide Shelf Mame I'wC1B I C20, IwCZB w20 Iw/C20 It
Outside Shelf Mame TWwWCIB [ OWC2A W C2C OwC2D a
Outside Shelf Construction Mame SHELVE SHELVE SHELVE SHELVE SHELVE 5
Wiew Factor to Outside Shel 05 05 05 05 05 0
q [ b

Ko o B57DF-editorUs G Uovoe U Ulae ey daylightdetiogshelfsa UUd o6} aU
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f y3eeU 8ogsa@d 7os3%Weg), el &

HMdnc o' s " A" ' <t 7
2500
2000
E 1500
s 1000
500 h
o o

5:00/ 6:00] 7:00] 8:00( 9:00(10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00
——1 [ B 014221,0761,9731,9191,386987.7671.3436.1/384.9348.1/317.6323.3283.1/142.5 24.6
—8—1 | ) B11214999.41,6221,251676.4385.5378.1317.9 285.3 253.1220.8 220.5 186.6/89.46 15.12
—4—{ B U 1 1§132.3984.51,738 1,589 1,075 765.7 755.6 469.2 411.7 374.3332.1 291.5 247.2 126.1,21.42

poaYoy UeelU 1: Agdefhd eU00Ubhsoaed deasUsed UsaUsszesbasaald

HMdnT oh¢ " h > h " >8" ">
3000
2500
= 2000 Q\
< 1500 \
= 1000
500
o B
5:00| 6:00| 7:00| 8:00| 9:00{10:0011:0012:0013:0014:0015:0016:0017:0018:0019:00
=1 [ [ 012841,0122,3182,7302,2411,201469.1/465.2548.5460.9 363.4302.5268.3134.1/17.33
= 1 1 B1119.1932.31,9121,773986.6277.3270.9327.3364.3 312 |246.9205.6175.683.97/10.64

—de=[ B U tI; 122 |935.82,0632,271]1,684 892 (663.3481.3523.4457.6367.5282.8237.8§118.515.12

moY¥o) UeelU 2: Agde Alds Baddbhasaedd d@® Uwatdt / h aUUU U

HM®PMH O . 8 >8 7 " A S

400
350
300
250

200 /._glz.‘
100 =

Y
0 7:00 8:00 9:00 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
=4—]1 [ B[ 0vVB4.¥611| 250.151| 354.155| 332.184| 340.401| 323.309| 267.839| 242.624 167.321| 47.2569
= 1 1 B 10.p984| 68.5869| 138.242 200.067| 219.5 |210.215|173.837| 152.442 103.628| 29.1248
—te=[ B U I $59.0872 227.749 313.978) 307.513| 313.209| 307.981 260.223| 224.366| 147.876| 40.895

WATT
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f y3eeU UUsedegaedgra@das Ud | 7
HMdnc o688 " A" <7
2000
1500
'l:
< 1000
=
500
0
5:00| 6:00| 7:00| 8:00| 9:00|10:0011:00 12:0013:00 14:00 15:00 16:0017:00 18:0019:00
——1 [ B[ 128921,0421,7571,6141,017753.1652.2518.9 463.5 422.4 374.3 348.6 261.4 128.3 21.57
—8—1 1 J B1200.214,0101,700 1,506 841.6 546.8483.9413.8 366.6 334.8 293.2 269.6 205.4 103.1/17.46
~#—[ B u 1 $5246.11,1971,8471,6371,065813.8 783 |641.9568.1518.3458.8 405.9299.2145.3 23.94
HMdPnT oOohC¢ " h>h " >87° 7>
2500
. 2000
= 1500
= 1000
500
0
5:00| 6:00| 7:00| 8:00| 9:00|10:0011:00 12:0013:00 14:0015:00 16:0017:00 18:0019:00
—o—1 [ B[ 1283,21,0472,0672,3361,572818.8506.5529.1569.2 507.2 406.3 343 |263.4123.1/15.34
-8\ [ J B119721,0212,0192,1861,271/508.7366.7/422.9 456.7 403.9 318.6 264.9 209.399.43 12.4
—A—[ B U1 $5242.7/1,2162,2222,334 1,608 890.7/662.5 645.5666.3 604.1 492 |408.1303.1 139 |17.06
HM®MH O.8B"' >8 " " A P
500
400
E 300
= 200
100 —
0
7:00 | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
—o—1 [ B[ 056.9279234.036 319.229 300.008 334.92|336.118 292.665 244.054 150.884 40.2227
—B-\ [ 1 B 160 76.7426 160.573 232.224 269.224 268.463 232.402 194.652 121.649 32.6649
~#—[ BB u 1 [567.0885 267.956 351.949 346.34|384.769 392.979 345.155 282.008 169.534 44.3914
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1 ysceelUsdpdd ZyBaessUd | 8ag
HM®Pnc o‘'s " " AT <t T
2000
- 1500
< 1000
500
0
5:00| 6:00 7:00] 8:00] 9:00[10:00 11:0012:0013:00 14:00/15:00 16:00 17:0018:00 19:00
——) [ B[ 028551,0621,786 1,778 1,328 994.7 745.3525.9 462.7 421.5385.9 338.7 272.9 143.1 24.45
—=—1 1 1 B1995[4,006 1,693 1,584/863.3470.1456.6384.3 337.9308.4281.7 244.5 195 |101.517.17
—+—[ B v 1 $5246.11,1851,904 1,785 1,254 898.1,770.5623.9558.4 510.4 464.6 398.6/305.9 153.8 25.52
HMdnT Oh¢ " h>h " > " ">
3000
2500
- 2000
< 1500 \\
= 1000
500
0
5:00| 6:00( 7:00| 8:00 :
——1 [ B[ 0287,11,0632,0892,5102,136 1,242 567.1/545.7 605.4 528.9 425.9 361.6 280.4 135.7 17.34
—=—1 | 1 B1196.714,0182,0102,291/1,357386.7 329.2397.7 436.9 384.4 309.9 259.8 200.6 96.55 12.2
—+—J B u 1 15241.41,201/2,2552,541/1,9701,038/603.7 635.8 681.3 611.2 503.3 424.9 313.3 145.7 18.16
HMPMH O0.8 " >8" " A" ' <!
500
E %0
s 200
100
0
7:00 | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 [ 13:00 [ 14:00 [ 15:00 | 16:00
——] [ B 0S8.8538 245.942 368.571 348.7 |363.565 357.836 306.799 265.851] 169.961 46.0278
—=— | J B 16,5185 75.0216 157.014 226.466 260.563 259.177 222.803 190.52|119.851 32.1465
—+—[ B v 1 567.4368 272.503 390.578 367.601 398.602 403.552 352.35| 294.78|180.364 47.581
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3000
2500
2000
1500
1000

500

WATT

=o—1 [ 3] V384.61,5542,6092,5861,912/1,414 1,030 705.6624.7552.3 519 [465.4379.9201.234.44
=B 1 1 371283.714,4362,1471,635873.7/550.9/560.6 481.9 426.9 370.6 344.3 300.1] 235 |121.820.34
e[ B U J [15291.8 1,4052,237/2,061 1,403 985.1| 862 |701.6634.1/563.9520.9452.2/345.1172.7| 28.5

WATT
)N
=]
o0
st}

5:00| 6:00] 7:00| 8:00| 9:0010:00/11:0012:00 13:00 14:00 15:00] 16:00 17:00/18:00 19:00
——1 [ BJ 1383,81,5593,0613,671/3,1141,785772.3 739 |833.6713.4 581.6/465.4 380.3 191.324.43
—8— | J B1283.50,4522,550 2,333 1,248 432.8/415.9494.7/534.7 464.1 382 | 302 |233.1/115.1/14.48
—4—{ B U 1 15288.61,4302,6632,956 2,2141,101/671.9 713.7,765.1,679.9 567 |447.9340.9 163.6/20.29

HM®PMH O0. 8" >8 " " A ot

WATT
w
o
S

7:00 8:00 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00

==1 [ B 0851281 358.066 531.079 490.17 | 505.435/ 499.521| 434.731| 368.098| 236.912| 64.5463
= 1 1 B 26/684 | 93.2826) 190.353 269.97 | 315.287| 319.79|282.033 228.318 140.859 37.5555
—i—[ B u 1 [§80.2342 316.445 437.02 402.407 446.847 457.172 404.25 | 329.139 200.322 52.8017
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14 [ r [{ 1 [{ Av4 A%
HMPnc o' 8 A ' < i
2000
'.: 1500
< 1000
2
500
0
5:00| 6:00| 7:00( 8:00| 9:00/10:0011:0012:0013:0014:0015:0016:0017:0018:0019:00
==] [ B[ V241,21,0091,6351,5731,158852.3652.9502.21439.6405.7/387.3346.8 280 [146.5 24.8
== [ 1 B 195 941.41,4451,161581.2439.8440.2364.3319.5297.4285.1/253.2201.3104.1,17.32

== B U t|;250.5 1,1741,8421,7081,235962.5935.2 783.6626.7/509.8 475.9418.9 329.3 168.7/28.23

2500
2000
1500
1000
500
0

WATT

5:00 :
=—] [ B[ 02861,2999.81,8802,1221,624802.9437.6528.5598.3519.5425.1/377.4288.5138.1/17.62
=) [ 1 B1190.5931.81,651/1,490603.9279.5298.2381.5427.9376.3310.3285.3211.698.0812.33
e[ B U I [1;241.7 1,1732,1322,3101,714988.7/773.7| 775 |747.1625.3516.4448.1/335.9 158.8 20.07

HM®PMH O. 8" >8 "~ " A P

500
400
300
200
100

0

WATT

7:00 8:00 9:00 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00

=0=1 [ B[ v4D.p977| 157.834 237.635 320.733| 361.498| 356.947| 307.409 268.801 172.753| 46.5457
== 1 1 37 1R2H088| 73.2864 154.014 224.619| 257.313) 259.044( 225.187| 193.553) 121.608| 32.2992
e[ B U t|548.5325 184.709 287.181 374.51|421.928| 422.133| 366.481| 314.539| 198.027| 52.8069
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14 [1 r 4 4 ~ N
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2000
1500
||:
< 1000
=
500 ‘\
0
5:00| 6:00| 7:00( 8:00| 9:00(10:0011:0012:0013:0014:0015:0016:0017:0018:0019:00
=—1 [ B[ v188.1970.21,5541,126541.2510.9 548 (489.9436.9394.8356.9359.7/257.5116.7/18.83
=) 1 1 31189.8914.91,382863.5413.1403.2425.1/369.1331.4303.1/271.8 287.3205.592.36 14.96
=t=[ B U 1 §232.71,1031,491/1,165611.6589.2649.9598.1/540.5489.9440.3424.6 297 | 132 |20.86
HM®dnanT oh¢ " h > h v >E "~
2000
||: 1500
< 1000
= 500
0
5:00| 6:00| 7:00(| 8:00| 9:00(10:0011:0012:0013:0014:0015:0016:0017:0018:0019:00
=0=]1 [ B[ 0183,1969.31,8261,574536.5379.6420.7/496.6522.2470.9 383 |348.3247.2109.513.47
=8- 1 1 31187.3906.41,5881,109367.8303.2321.8377.1 405 |364.5292.7278.4197.7/86.6410.69
=t=[ BB U 1 §230.41,1171,7881,588622.7474.4521.11598.2614.9 565 | 467 |411.9284.6123.814.96
r [4 ’ 4 1 t
HM®PMH O. 5 >H8 A "<
400
- 300
< 200
= 100
0
7:00 8:00 9:00 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
=—1 [ B[ V36.8238 130.525|179.794 252.371 301.541| 307.933 269.298| 222.06 | 133.326| 34.5551
== 1 1 31 10993 63.6311 135.883 198.796| 235.009 239.355 208.773 173.954{ 105.627| 27.5516
=t=[ B U 1 [542.7494 142.69 |201.469 284.408 347.859 362.173 319.897| 257.574 149.763| 38.0196
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3500
3000
2500
|_
= 2000 AN
= 1500
1000
500
0
5:00| 6:00 7:00/| 8:00| 9:00|10:00 11:0012:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00
—o—) [ B[ U419 |1,9663,1823,0422,217 /1,622 1,243 974.6 855 |751.3 703 |692.6546.7275.7 46.51
—m—\ [ 1 B13836/4,5582,0471,433797.2667.7 703.3619.5 552 | 477 |441.5 428 |322.9 157 |25.31

~4=[ B v 1 [5380.61,7782,7202,400 1,603 1,228 1,129 974.1/872.9775.2 711 |636.8 481.9236.5 38.64

6000

4000

WATT

2000
0

.
5:00| 6:00| 7:00| 8:00| 9:00|10:0011:0012:0013:00 14:00 15:00 16:00 17:00 18:00 19:00

=o—1 [ B[ v38231,9513,6644,1283,157/1,576864.1/1,0151,134963.5781.6 671.9 524.4/258.3 33.04

=B 1 1 371389.34,5392,3421,837/803.4 479 |524.3630.9675.9582.8481.8419.8308.9146.318.08

—de=[ B U [15372.8 1,7893,1753,2722,1551,130 861.5986.7/1,047/926.6 769 |623.2463.1/221.427.53

r [} 4 t 1 t
HM®PMH O. B > B A ' <
800
= 600
< 400 == ———
= 200
0
7:00 | 800 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
—o—1 [ B[ L7B2928 300.716| 447.92 | 600.273 680.472| 670.628| 583.756) 498.503| 322.499| 87.0559
-1 [ J B WFHy5 107.552| 228.351 332.377| 393.568| 402.273| 358.954 289.791| 178.411| 46.5331
71.6084

e[ B U J t|571.6714 252.983| 371.942| 513.579| 605.403| 616.405| 543.552| 446.957| 273.772
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242.3

239.4

224

188.5

102.9

10.6

—r BImIn{

B3008

30D

300

300

300

300

300

300

300

300

300

300

300

300

300

=By mf{n{s

508

580

500

500

500

500

500

500

500

500

500

500

500

500

500

1400
1200
1000
800
600
400
200

LUX

5:00

6:00

7:00

8:00

9:00

10:0

11:0

12:0

13:0

14:0

15:.0

16:0

17:0

18:0

19:0

—1 ] Bf vk,

74.38

548.3

1,072

1,154

1843.3

512.1

408.6

429.5382.3

355.1

284.1

240.4208.5

114.910.41

—1r4B1{{

i§2.64

540.1

1,056

1,116

775.3

3419.8

352

397.8 355

332.9

267.2

224.7196.8

109.39.931

—{BuIB

64.95

524

1,008

1,059

740.3

3430.1

372.1

404

363.8

336.8

270.4

227.2186.6

96.258.398

—r BImIn{

B3004

B0O

K300

300

300

300

300

300

300

300

300

300

300

300

300

=By m{n{s

580

508

500

500

500

500

500

500

500

500

500

500

500

500

500

203

3

(¢]



tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

HMPMHO. B " >8 " " A et Y

LUX

200 ﬁ
100

0 7:00 | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
—] [ B v B |19.3455143.117263.069310.649282.605253.583215.276185.938111.65933.3619
=1 1 4 B1 {f 87.0499114.245222.625281.674256.285 232.61|200.703173.935103.71231.3481
—f BUI B 16.5394130.202234.541273.037259.764236.899201.031169.83398.985827.7687
—r B m[ N[ 300f 1300 300 300 300 300 300 300 300 300
=1 m[ nf | BJ01| 8500 500 500 500 500 500 500 500 500

f BseesU UUjeoadd °€¥sdd: FassUd | 8

21.06( ¥~ ' AT <" T At

1000
800
600
400
200 =

LUX

5-00! 6:00! 7:00! 8:00! 9:00 10:0{11:0/12:0{ 13:0| 14:0| 15:0/ 16:0| 17:0| 18:0/ 19:0

—1 [ Bf v B |72.19 471(839.6902.9772.9584.9479.9354.3266.1223.8215.5191.8163.291.189.595
=1 [ J B [ J 1§7.39448.6797.3824.3642.1453.4371.3293.1224.5190.7183.6163.3139.378.538.278
—f BUl1 B 69.82 458 |799.5842.5715.3557.4486.2377.2285.2240.3233.2 208 |172.292.52 9.48
= 5 [ mJ n{f 3004 BOO K300 | 300 | 300 | 300|300 | 300| 300 | 300| 300| 300 | 300| 300 | 300
—f 1 mJ nf 8| 58Q 508 | 500 500|500 | 500|500 | 500| 500| 500 500| 500 | 500| 500 | 500

204



tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

HMdPanTONNE " h ' h > T T >

LUX
/

5:00! 6:00! 7:00! 8:00! 9:00 10:0/11:0/12:0/ 13:0/14:0/15:0/16:0(17:0/18:0(19:0

=1 [ B v B |54.41429.9881.41,028856.8551.6368.2358.6325.5296.9238.2198.7161.885.157.594
=) 1 B1 { [ [51.08412.8846.8956.4627.4300.5 261 |292.2261.6246.6201.8168.1137.873.256.542
— BUl 53.39430.3862.9976.4745.1445.4348.1385.8360.4326.2260.2218.2172.186.577.523
= 5 mJ n{ 3004 3OO |B00| 300| 300 | 300| 300| 300| 300 | 300| 300| 300| 300 300 300
-1 mJ nf 8| 580 308|500| 500 500 | 500|500 | 500| 500 | 500 | 500 | 500 | 500 | 500 | 500

HM®PMHO . B ' >H8

600
500
400
300

200 ﬂ
100

O 7700 [ 800 | 9:00 | 10:00] 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
—1 [ Bf v B |14.6295112.303 207.16|242.715226.428206.075174.007147.55588.474225.5758
—1 1 1 B1 {f B11.448/77.5469153.236196.221183.801169.529146.521123.95872.601221.3251
—f{BUIB 14.621/116.082211.198 247.48| 239.59(221.938187.568157.55793.662625.8833

—r B{m{nflk309f1300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
——B )y m{nfs| 8J0s|8500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

LUX

9 BseeU UUjesadd °¢€¥3dd: TessUd | 5
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Gguoseahd GyUslehd oaUs desUleshd dUa¥Yers
21.06( 5 ~ ' A" <t Y A
19
1200 NN
X 1000 ‘\\\
D) 800
1 600
400 |—7
208 f/
o [ [ ]10:0[ 11:0] 12:0] 13:0 14:0| 15:0] 16:0| 17:0| 18:0] 19:0
5:00, 6:00| 7:00/8:00/9:00 ~ | 77 5T o o o ol 00| o
—1 [ Bf v B |253.61,4011,4111,4211,179859.4679.1502.7378.8324.6318.9286.1236.7128.2 13.1
—1 1 1 B1 { J [R49.11,3791,3371,2701,018728.3580.9450.8342.8 296 |293.2 264 [217.7 118/12.03
—f BU 1B 229.81,2381,1111,102905.8673.7562.7 433 |325.1278.3 276 | 249 [202.9 107 10.7
— B [ m[ nJ [53004 00 [¥300| 300| 300| 300 300| 300| 300|300 300| 300| 300/ 300| 300
—B 1 m{ nf &| 580 508|500 500|500 500 500|500| 500|500 500|500/ 500/ 500| 500
HM®PnT O " h > h ' >87 7>
1800
b
X i
D)
800
—l 600
400
208
500l 6:00| 7:00| 8:00| 0:00 100 110 120 130 140 150 160 170 180 190
——1 [ Bf v B |172.41,2251,4701,5621,182721.5508.4505.9442.1419.3350.7289.3232.8119.610.35
—1 1 1 B1 [ f B869.31,2071,3881,328817.8439.7404.7 451 |394.8382.2 323(267.4213.9 1109.505
—f BUIB 155 [1,0921,1931,245884.2509.1405.5439.4394.1 371 [307.4251.6199.999.928.477
— B[ mJ nJf 3004 BOD 300 | 300| 300 300| 300| 300/ 300| 300| 300/ 300| 300| 300/| 300
—k 1 m{ nf s| 58 508 500| 500|500 500|500 500|500| 500|500 500| 500/ 500 500
HMPMHO. B " >8 " " A g
600
500
X 400
D) 300
1 200
100
0
7:00 | 8:00 | 9:00 | 10:00| 11:00| 12:00| 13:00| 14:00 | 15:00 | 16:00
——1 [ Bf v B |21.8907167.201315.113372.902342.225308.079263.986221.676126.32735.3048
—1 1 1 B1 [ f B18.868/132.026260.788329.744302.334275.485240.953202.925113.95831.8321
—f BUIB 17.7936138.389257.192 305.51|290.154 265.51|227.813190.093 107.58/29.1584
—r B{mM{ NSk 3001300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
—B 1 m[{nf sl B 8500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

2

06

3

(¢]



tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

1 BsgeeU UUjesadd °€¥xadd: TessUd o 8

LUX

5:00/6:00| 7:00| 8:00| 9:00

—] [ Bf v B (38.72258.5462.8 485|395.1298.8264.9 220 173.3147.8142.9130.4116.966.216.626
=1 [ 4 B [ 181.49226.3399.3371.6263.71196.4179.6151.8120.7103.2 98.6(87.9575.9442.224.285
—f BUuJ B 43.8|297.6529.9549.5448.3351.8334.5286.3216.3173.8165.6150.3130.171.377.111
— B J mJ n{ 3004 BOO (K300 | 300 | 300 | 300|300 | 300| 300 | 300| 300| 300 | 300| 300 | 300
—f 1 mJ nf 8| 58Q| 508 | 500 500 | 500 | 500 500 | 500| 500 | 500 500 | 500 | 500 | 500 | 500

LUX
\)\

5:00! 6:00! 7:00! 8:00! 9:00 10:0(11:0|/12:0/ 13:0| 14:0| 15:0/16:0|/17:0| 18:0| 19:0

=] [ B U B |29.26244.3508.5597.2476.4282.3206.6 217 [197.9189.6155.4135.6113.860.835.237
—) 1 B1 { [ [B4.27 220 | 450|457.9256.1130.6133.3150.1138.5131.3107.294.3175.1238.983.389
—f BU B 33.43284.7588.3677.3518.8328.4277.2279.7246.5226.4182.3 158 (127.765.865.632
= 5 mJ n{ 3004 BOO K300 | 300 | 300 300| 300 | 300 | 300 | 300 | 300| 300| 300 | 300 | 300
-1 mJ nf 8| 580¢ 508 | 500| 500 | 500 500| 500 | 500 | 500 | 500 | 500| 500 | 500 | 500 | 500
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tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

HMPMHO. B " >8 "~ ° A I

600
500
400
300
200

mo:::;;i====§EE===E========E=;;::
O 77:00 | 800 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
——1 [ B v B |7.4020751.911295.4837120.882126.051123.927 108.11/89.354354.619415.3781
=1 [ 4 B { [ B.79643 31.719|63.807583.815785.616983.801673.403160.947136.864810.4372
BB 8.5313260.9729 114.37| 145.75|150.639146.212126.131105.019 63.981|17.6024
—r Bim[ Nl 3001 300 300 300 300 300 300 300 300 300
——B1 m{nfs| BJOs|500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

LUX

BsageU UUje90dd *€vadqd: TaessUd o 7

i

2106 5~ ' A <t T AT

600
500 —ﬁ_\
400 /. =

300

200 —_—
100

LUX

5-00! 6:00! 7:00! 8:00! 9:00 10:0{11:0/12:0{ 13:0| 14:0| 15:0/ 16:0| 17:0| 18:0/ 19:0

—1 [ Bf v B (39.51262.9460.5 444 |352.8276.3248.1203.2155.8132.9131.7132.9115.464.486.497
=1 [ J B {J 181.18220.7 381|341.9257.1200.2175.6138.2105.890.3288.4890.9474.5240.454.151
—[ BUulJ B 45.32307.1518.3500.6408.5322.9292.4236.2179.6152.8151.8153.3128.7169.616.977
= 5 [ mJ n{ 3004 BOO (K300 | 300 | 300 | 300|300 | 300| 300 | 300| 300| 300 | 300| 300 | 300
—f 1 mJ nf 8| 58Q| 508 | 500 500|500 | 500|500 | 500| 500| 500 500 | 500 | 500| 500 | 500

208



Gguoseahd GyUslehd oaUs desUleshd dUa¥Yers

HM®PnT oh ¢ " h’h > T T >

600
500

N\
300 % 3
200 N
100 ———————
0

. . . . .~n| 10:0/11:0|12:0| 13:0| 14:0| 15:0| 16:0|/ 17:0| 18:0| 19:0
5:00| 6:00| 7:00| 8:00| 9:00 0 0 0 0 0 0 0 0 0 0

——1 [ BJ v B [29.87248.1508.8514.9306.3177.3178.7202.8185.7177.9145.4131.1110.359.355.135
—1 1 1 B1 {f B24 |213.4425.8 397 |220.1129.8124.2138.7128.3119.897.43 90 |71.5337.413.282
—[BUI B 34.69295.3570.5569.7349.5198.2205.6239.3223.7209.2169.2151.1123.364.295.524
— B { mJ N 13004 $00[K300 | 300 300|300| 300|300 300 | 300| 300| 300| 300 | 300 | 300
—B 1 mJ nf s|580 508|500 500 500|500| 500|500 500|500 500| 500| 500 | 500 | 500

LUX

HMPMHO . B ' >8 "~ " A ot

600
500
400
300
200

100 ﬁ

O 77:00 | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
——1 [ Bf v B |7.4197151.884594.5632119.022 122.39|120.238105.87487.744852.974915.0166
—1 1 1 B1 { | B.8625432.264163.528282.136780.5528 78.434| 69.875|58.410335.2013 10.179
— BUIB 8.5710160.8441111.807142.664145.721140.659122.032102.04561.704817.1152
——r B{ M N[k 300f[1200 | 300 300 | 300 | 300 | 300 | 300 | 300 | 300
——B1m{nf B BJOu4|[6500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

LUX

f BsesU UUpsgdddgdadssUd o 5
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dglosahd

GvUslehd

a9 U»s

desUlehdg dUaYe s

LUX

21.06( 5 = ' A

P

.

\

5:00| 6:00| 7:00

8:00| 9:00/ 100

11:0|12:0

13:0

14:0

15:0

16:0

17:0|18:0| 19:0

—1 [ Bfue)

71.98477.7828.2

851.8703.9525.6

446 (359.1

287.1253.8

248.2 229

183196.489.579

—1ri1B81d/{

1§5.81433.3703.7

670.1546.8414.1

361.9303.8

246.4217.7

214

196.8

158.383.548.247

—f{BuIEB

61.35411.8704.2

699.1573.9449.7

404.1326.8

255.1222.1

219.8203.5

163.1 84.8|8.359

—r BImln{

B300 BOO (K300

300| 300 | 300

300/ 300

300

300

300

300

300| 300 300

—Bi1mlinfs

58Qf| 508 | 500

500 | 500 | 500

500/ 500

500

500

500

500

500 | 500 | 500

1200
1000
800
600
400
200

LUX

HM®PnTOoh ¢

r h b)

h

N
~ N\
f\ee\

7

%

5:00| 6:00( 7:00

10:0

8:00|9:00 0

11:0|12:0
0 0

13:0
0

14:0
0

15:0
0

16:0
0

17:0|18:0| 19:0
0 0 0

—1 [ Bfue)

55.41441.1878.5

964.5 737 |437.4330.8356.7

323.3

314.2

268

227

370.3120.37.578

—1rJ4B1{{

$50.81 399 (730.1

684.4 417 |250.8

261.2300.3

273.4

270.3

232.3

196.8

152.977

.486.524

—fBuIEB

47.84389.1763.6

791.3541.4320.9

285.6 331

310.8

292.9

242.9

202.2

157.678.816.629

—r BImln{

83004 B0OD (K300

300| 300| 300

300/ 300

300

300

300

300

300| 300 300

—Bimlinfs

580 508 | 500

500| 500| 500

500/ 500

500

500

500

500

500/| 500 500

600
500
400
300
200
100

0

LUX

HM®PMHO .

B ' > B

—

7:00

8:00

9:00 | 10:00

11:00 | 1

2:00

13:00 | 1

4:00

15:00

16:00

—1 [ Bfue)

13.0426

92.3264

173.384219.466

219.168215.298

195.816156.227

87.7446

24.1585

—1r4B1v{{

140.5886

71.5538

142.73|183.2272

181.41|182.293

171.61813

6.774

74.7082

20.3864

—lBuIB

11.3827

80.8052

152.352196.807

200.12319

5.723

174.728143.549

80.6061

21.7604

—r BImIn{

B 300 [

1 300

300 300

300 300

300

300

300

300

—Bym{n{s

500 .

5 500

500 500

500 500

500

500

500

500

U
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tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

i YiretUsUUseaslesad ?68UseUszUUsasacd

9 BseeU UUjesadd °¢€¥x3dd: TeessUd | 3

21.06( 5~ A <t T _hc

LUX

100 ﬂ
0

10:0({11:0|12:0|13:0| 14:0| 15:0| 16:0( 17:0/ 18:0| 19:0
5:00| 6:00( 7:00| 8:00| 9:00 0 0 0 0 0 0 0 0 0 0
—] [ B v B |8.02743.92103.5164.4191.2196.6218.4165.887.2458.22 65.3|64.9451.1721.822.203
——1 1 J B1 [ 16.12434.5378.96107.7115.7109.7 104 |76.4751.2845.6255.9457.6644.1817.421 .65
— BUl1 B 7.94442.7790.34131.9154.4154.9157.7 117 |74.2657.3663.8763.68 51.1|22.77 2.28
= B [ m[ n{ B3004 BOO K300 | 300| 300 300| 300 | 300| 300 | 300| 300| 300 | 300| 300| 300
—F 1 m[ nf{ 8| 580 508 500|500 500 500|500 | 500|500 | 500| 500| 500 | 500| 500 | 500

HMdPnTOohe " hh ' > B >

600
500
300

LUX

6:00! 7:00! 8:00! 9:00 10:0/11:0/12:0/13:0| 14:0| 15:0| 16:0| 17:0| 18:0/ 19:0| 20:0

=] [ B v B |56938.63114.3214.6286.5301.4259.4195.3140.996.2169.9462.8549.3721.091.785
=1 1 4 B1 {f 4.37931.1688.91 128 (115.882.5469.7987.2686.7769.1657.6455.25 42.3| 16.8|1.346
— BUu B 5.64237.3895.35149.71168.7141.9123.9134.4125.894.6570.4962.0949.4521.941.844
—r B { mJ n{ 3004 BOO K300 | 300 | 300| 300| 300| 300| 300| 300| 300| 300 | 300 300 | 300
—R 1 mJ n{ 8| 580 508 500 500 500 | 500| 500| 500| 500| 500 | 500| 500 | 500 500 | 500
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HM®PMHO . 8 " >8 7" " A <t T
600
X 200
2 200 S,
100 / .
¢ )

7:00 | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
——1 [ B v B |3.3320224.516858.3063106.841238.173388.645376.855181.70752.31058.49285
——\ 1 1 B { [ B2.4727/18.656445.057576.7448179.447 313.58|310.658151.62242.52776.29408
[ By B 3.1827923.038154.018395.9908201.453334.557330.325163.38349.45158.2899¢
—r B{m NS 309f[1300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
——Bym{nfs| 83J0i|s500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

o
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tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

82 | sl gU
8.2.1 Output Name: Daylighting Reference Point 1 llluminance{lux}

-

i Y160U3U006 ®=ilsmdls UUsasahd
U

q Bage

U0y esoadd Z€¥3dd: Klines C 3o0s

21.06( & ~ " AT <Y At

LUX

5:00! 6:00! 7:00! 8:00/ 9:00 10:0(11:0(12:0|13:0|14:0| 15:0/ 16:0| 17:0/ 18:0| 19:0

—] [ B v B |43.56314.6577.6601.1511.8403.6359.3271.3192.8161.1153.1133.3102.650.714.955
—1 4 B1 Jf B43 |311.3563.9571.5476.1359.5309.9249.8 188 |158.6151.2131.7 101 |49.584.803
—f BUul1 B 34.77247.2453.3479.9415.8337.4312.3254.2181.9144.8138.4120.8 91.2|45.044.396
= 5 J mJ nf 3004 BOO K300 | 300 | 300 | 300 | 300 | 300 300| 300 | 300 | 300| 300| 300 | 300
—f 1 mJ nf 8| 580Q 508|500 | 500 | 500 | 500| 500 | 500 500| 500 | 500 | 500 | 500 | 500 | 500

HMPATOhS " h>h * >8 "7 >

%ﬁ

10:0{11:0/12:0| 13:0| 14:0| 15:0| 16:0{ 17:0| 18:0/ 19:0
5:00| 6:00| 7:00| 8:00| 9:00 0 0 0 0 0 0 0 0 0 0

—] [ B v B |35.58306.4 648 |718.8580.4426.2335.4 280 | 220 |203.3167.4134.298.5147.043.941
—1 1 4 B1 J f [835.2|304.1633.8671.2487.4291.9245.6252.7209.3198.2 165 [132.696.8945.95 3.82
—f BUulI B 28.43242.4511.8583.4481.1352.1279.8256.1209.2188.2152.7121.489.1842.113.506
= 5 mJ n{ 3004 BOO (K300 | 300| 300 | 300 | 300| 300 | 300 300| 300 | 300| 300 | 300 | 300
—f 1 mJ n{ 8| 580Q 508|500 | 500| 500 | 500 500|500 | 500 500| 500 | 500| 500 | 500 | 500

LUX
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tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

HMPMHO . B ' >8 "~ " A O

600
500
400

300 —
200
0

LUX

7:00 | 800 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
=] [ B U B |10.106889.8906196.319247.935305.362280.834193.536118.20661.111915.3536
=) 1 B1 { [ [9.8735888.5121192.432239.874290.092260.899181.268114.73159.314214.7576

I Buvi1 B 8.61 (78.2883171.263 217.05|274.332255.892179.513 110.21(56.133113.7517
—r By m Nl 3091300 300 300 300 300 300 300 300 300
=1 mJ nf 8| BJO.I| L8500 500 500 500 500 500 500 500 500

GoU Us3s GgoolUesyseyse d¥YalUeae 3c80daUalUd dU
slisUsUU; R UqJUUd "6g yeUs Us eyoUded oaUs d dy
U sayeUdal cUUgédelUasehUglid. O oUssayd o3 U
UaUGj 1 d Usd Useyd Uesg (GglGsesoaesi GyxUsleasi Usg
(aUasoUsy o3 adtdeagsesatiehy)C sasUs 2alge Uas3e3 UUs Us ¢
300500 lux Usd 13 Ud UsUsyWpdt jelldfids®pPs Ue e Use Uy o3
ideaUte @ dYalUeasd UyecUUUs yeUGce dwmwUspigfh e
iUaalUUs GUe oUoce3fhd, HUs Ue GdeUae UsUle
Y3e90eUUU, U U sUyaUtsU 843 U60%adgoglU0RC

Ce

] 30atUescU aUs d “Ujyegua Usg UGeasyYuUjaeg,
ehze 13 U0Ud Udd deyy Ud. ¢€hae oaUUY Use giady e,
GdeUsUsoayd U @oeaalilUsd Ue U3 as00B2.UB0 .c hEEGU Y Ul
2t egsaeg (dUyssfh desseaUYlsae) d "~ Uitad Uxs (
914 ¥ OWOUSG 10.00 “Ytegod&fy @ds3U2a80aallUsd I
e Ue g ¥3683 oUayse, UaszUs “@geai eUoUai U0y
Usg g YyeealUsd 299Uux)Ucgdl ddia0 0ipU Geis0e @i
saUsze 895dqUsayY U a UuU. ddyraedeg, sWHYUde cebbe
“"Uitd U¥s eU0UoUdi s aUdbéhad Uds UsYyaUsU Udd
ehae UazUsUaUd Udd e9o03ed U¥add ecUoydaegd.
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dglosahd

GrUslehd

a9 U»s

desUlehdg dUaYe s

1

BzaseU UUyesadd Zrs3dd:

Kl

nes

A 3o0s

LUX

21.06( & ~ * A

e

=

5:00

6:00

7:00

8:00

9:00

10:0

11:0

12:0

13:0

14:0

15:0

16:0

17:0

18:0

19:.0

—1 [ Bfuve)

12.71

110.3

274.7

332.2

290

257.2

252.4

153.1

79.64

68.38

72.52

53.01

42.84

21.95

2.324

—1r41B1{{

51.85

105.6

254.9

288.2

225

169.7

146.6

102.2

69.24

64.13

68.98

50.07

39.97

20.11

2.09

—lBuIB

15.28

111.5

256.1

312

291.2

258.1

242.9

163.7

107.7

99.85

111.6

105.9

87.26

40.41

3.55¢

—r BImIn{

B3004

Boo

K300

300

300

300

300

300

300

300

300

300

300

300

300

—Bym{n{s

580

508

500

500

500

500

500

500

500

500

500

500

500

500

500

LUX

5:00

6:00

7:00

8:00

9:00

10:0

11:0

12:0

13:0

14:0

15:0

16:0

17:0

18:0

19:0

—1 ] Bl vk,

7.2771

83.53

316.5

522.4

1564.7

484.9

314.7

177.1

123.7

94.13

63.82

45.83

38.77

20.31

1.858

—1r4B1d{f{

1§.684

79.97

296.5

1450.7

368.4

167.4

100.3

113.9

104.2

85.46

59.43

42.85

35.92

18.54

1.671

—IBuIB

9.463

85.94

281.7

428.8

1410.3

290.9

199.8

184.5

173.5

142.6

118.9

103.5

80.29

35.27

2.8

—r BImIn{

B3004

goo

8300

300

300

300

300

300

300

300

300

300

300

300

300

=By m{n{s

580

508

500

500

500

500

500

500

500

500

500

500

500

500

500

216
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tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

HMPMHO. B " >8 " " A gt Y

600
500
400
300
200
100

0

LUX

7:00 | 8:00 | 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
—] [ B v B |3.5452425.096756.5224102.074124.16380.2429 46.82 |41.598528.91768.00282
-1 1 4 1 J f [8.1853922.839651.796793.3274111.55171.784243.127638.084826.18167.10283
—f BulI B 4.7069232.919773.7836125.041145.773103.60168.256661.357342.251911.2829
— B m{nf g 300f|1 300 300 300 300 300 300 300 300 300
=1 mJ nf 8| BJOI| E500 500 500 500 500 500 500 500 500

f BseeU UU) & KindsB4oB ¥ 3 d d :

21.06( & © ' A <t T Ao

LUX

5:00! 6:00/ 7:00! 8:00! 9:00 10:0{11:0/12:0| 13:0| 14:0{ 15:0/ 16:0| 17:0| 18:0{ 19:0

=] [ B[ U B |18.4986.23234.3410.8453.9436.8432.3281.7143.795.8386.68 76.4(78.1944.544.89¢
=1 [ 1 B { [ 180.4749.25165.1288.6260.2210.8191.4 138 [84.6460.0855.8449.6550.6627.532.942
—f BUulJ B 20.6897.09231.7387.5444.8424.4401.1 271 |159.9114.3108.698.5697.8753.815.785
= B [ m[ nf 83004 BOO K300 300 | 300| 300| 300| 300 | 300 | 300| 300| 300 300 300| 300
=R MmJ nf 8| 580 508 | 500 500 | 500| 500| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
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tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

HM®PanTOohe " h > h > " " >0

Dy

\
. —

. ) . ) .110:0{11:0|12:0/13:0| 14:0| 15:0( 16:0|17:0|18:0| 19:0
5:00| 6:00| 7:00| 8:00| 9:00 0 0 0 0 0 0 0 0 0 0

=] [ B[ U B |12.8/66.94209.8494.2653.9 596 |450.5336.2259.8176.3105.977.9974.2242.413.977
-1 1 4 B1 J f [§.25938.39156.9400.4403.1185.9124.3163.1152.6109.568.3950.6346.5625.872.385
—f Bul1 B 14.3475.7|191.4404.9514.5404.6308.1319.7296.2212.3133.5100.192.1550.924.682
= 5 mJ n{ 3004 BOD K300 | 300 | 300 | 300| 300 300| 300| 300 | 300| 300 | 300| 300 300
-1 mJ nf 8| 580 508 500|500 500 | 500|500 500| 500| 500 | 500 | 500 | 500 | 500 | 500

LUX

HM®PMHO . B >8 7 " A et Y

700
600
500
400
300
200

100 P \\
e

0 7:00 8:00 9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00
=] [ B[ v B |8.7086870.4509191.348341.273588.514594.839347.787164.85588.5887 19.844
=) [ 1 B1 [ B4.7473|37.0745 96.76 |172.602364.357 437.75| 273.62|109.07751.202911.3968
——( B U1 B 9.2877672.6452191.315334.317534.652522.832309.969167.23795.348521.9778
—r B MmN 300f1 300 300 300 300 300 300 300 300 300
=R Mm[ Nf{f 8| BJOJ|E500 500 500 500 500 500 500 500 500

LUX

GyUsleasi UaayY eyaU GUU U gulaUY fysU Yo
Us dUjs3fh degdilvgsecglUasldadUiL3egeU HUs U
Usd Useyd Usg 0.0G., yrd oaUs 50% 205U oY e5C

} YGosU U Uds GUsy ¥ Usgd, o3 UU0UYsU UU eUoydd
219t i 3d (dUy} 93 Had o dleatdU Y Gddekaaaei gasd , 0 sl Ullds; « 210 U d
U a UOlte GryUsteasi GU U sdgedUY fy3 sU.

yaesa UlGey ¥ Us cUstdpyalddb doeege)d, Uy iBeU (d)le i
Ggloesoahd GyUsitehd o93UalUs aU ~ Boai dWle gavrol
yage Uds UyGdd 30U Ues Ugs¥Ysegs eycy s alUs 10
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tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

Uy YeadoaU UU GeaUGUy U O slyjegs e95U Ua¥Yos
"yU) YaadaU, hUUSs e GyUslehdg Uds atlisU "~ Uy
GgooalUoeay) seywsgagg dWayYed 4a8d, ahoy Udd dyhadd
aUs UU UseaoceUUU) , bay 6geU UU j¥YlisU 3l
g YyJee3Uasd oaUsjaeg, U ehad UzUay 0OGd Usd .
€99y e FwWdegdey oUs UU UsyYasoU dUjesay¥Y o)
eoU "6ag s9Use 89dUsoee "jelyo02s0d o299U UgUess
1 BseesU UUj ¢ Kbinds@208¥ 3 dd:
21-06( B r t /\l 1 <‘ ~ AN _ h AN 4 |
600
500
x 400
D) 300
—l 200
100 —
0
ol e Lo 110:0[11:0] 12:0[ 13:0[ 14:0] 15:0] 16:0] 17:0[ 18:0[ 19:0
5:00| 6:00| 7:00/8:009:00] ~ 0 5" 75" o | 0 o ol o ol o
——1 [ B[ v [3.60916.7330.5646.3378.38113.1137.587.2187.72144.8146.7 104 [38.4712.561.235
—[ Bul B |7.46235.0162.9791.35132.3156.9171.3 124 |105.6123.8136.9102.457.2225.86 2.59
——1 B { m[ n [ k3004 Bop 300 300| 300|300 300 300| 300| 300| 300| 300 300| 300| 300
—B m{ nf s|580] 508|500 500]500|500| 500|500 500]500| 500|500 500]500] 500
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tgloeahd GyUslehd oaUs desUleshd dUaYers 3a

HM®naToho " h > h v ™ >0
600
500
X 400
| 300
1 200
100
0
T [ [10:0[11:0[ 12:0[ 13:0 14:0[ 15:0] 16:0[ 17:0[ 18:0] 19:0
5:00, 6:00| 7:00/8:00 9:00| ~ 0" 707 757 0 o o o o oo
——1 [ Bf v B |[2.51613.1624.9332.29 35.7/181.3195.6101.4 86 | 114 |152.2110.536.7211.880.997
—[BUJB 5.20727.6551.7263.4863.92149.3159.2138.4144.8 142 [133.8100.655.8424.38 2.08
—— B { mf nJf 3004 B0 K300 | 300| 300/ 300| 300| 300/ 300 300| 300| 300| 300| 300/ 300
—B&1 m{nf s|580 508 500| 500|500/ 500]|500|500| 500|500 500| 500|500 500| 500
HMPMHO. B ' >8 " " A gt T
600
500
X 400
D) 300
—l 200
109 A
0
7:00 | 8:00 | 9:00 | 10:00 11:00| 12:00 | 13:00 | 14:00 | 15:00 | 16:00
——1 [ BJ v B |14438/9.5391421.071132.423238.3446120.971117.01943.467322.26734.29936
— [ BUJB 2.8508918.660240.684261.5225 69.833|141.396133.722 66.447|35.96658.23609
—r BI{m{nf k3001300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
—B1m{nf | Bgou|s500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

0 Y3 60U3U0edmy WomdgigUsahd

f BsseeU UU) ¢ okdimpsp 26y 3 d d :
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dglosahd

GvUslehd

a9 U»s

desUlehdg dUaYe s

LUX
ENWAUIO
OOO0000
OO0

21.06( 5 = ' A

e

e —

5:00| 6:00

7:00

8:00| 9:00

10:0

11:0| 12:0| 13:0

14:0| 15:0| 16:0

17:0|18:0| 19:0

—1 [ Bfue)

28.22119.9

184

230.7256.8 238

256.8251.6236.4

312 |452.

1521.5443.3

169|13.83

—1ri1B81d/{

87.83118.4

181.7

227.5252.1 232

249 245 (216.8264.4399.

2490.8436.5

167.313.64

—f{BuIEB

18.5681.03

129.2

165.9188.4182.1

200.8 192 (171.2210.5334.

2412.5

346|116.98.901

—r BImln{

53004 BOD

K300

300| 300 | 300

300| 300| 300

300/ 300

300

300| 300 300

—Bi1mlinfs

500

580f| 508

500 | 500 | 500

500| 500| 500

500| 500

500

500 | 500 | 500

LUX

5:00| 6:00

7:00

8:00| 9:00

10:0

11:0(12:0(13:0

14:0(15:0( 16:0

17:0

18:0(19:0

—1 [ Bfue)

19.2992.06

145

156.2160.4 156

189.1251.2299.7

363.3436

.8491.2

411.4152.210.92

—1 11810

139.0290.93

143.4

154.6158.1154.1

186 |243.9 285

334.1394.9463.1

405.2150.610.77

—[BuiIB

12.7963.01

104.9

119.7124.1119.5

144.9194.2224.9

258.7325.4 390

322.1105.47.048

—r BImIn{

53004 OO

B300

300| 300| 300

300| 300| 300

300| 300| 300

300

300| 300

—BymIn{s

580/ 508

500

500| 500 500

500| 500 500

500| 500 500

500

500| 500

600
500
400
300
200
100

0

LUX

HMPMHO . B

_/:

7:00 | 8:00

9:00

10:00

11:00

12:00

13:00

14:00

15:00 | 16:00

—1 [ Bfue)

7.8723347.1533

91.0435

124.143

138.327

143.072

127.402126.971

100.86426.8683

—1rJ4B1{/{

1¥.7058446.3025

89.5327

121.913

136.297

141.267

125.958125.182

99.206626.3025

—f{BuIEB

5.4014133.4406

66.8106

92.7

105.829

110.247

98.445394.7994

71.733318.1625

—r BImln{

B 300 |1 300

300

300

300

300

300

300

300

300

—Bimlinfs

5J0 . |8 500

500

500

500

500

500

500

500

500

221
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dglosahd

GrUslehd

a9 U»s

)l

BzgeU UU) ¢ oskdimpsB3®¥ 3 d d :

desUlehdg dUaYe s

LUX

21.06( 6 = ' A

5:00

6:00

7:00

8:00

9:00

10:0

11:0

12:0

13:0

14:0

15:0

16:0

17:0

18:0

19:0

—1 [ BJuve)

34.57

146.8

224.7

279.7

313.3

297.3

328.5

324.9

313.2

432.2

650.6

782.5

683.2

318.8

21.41

—1rJ4B1{f{

134.05

144.8

221.8

275.5

307.1

289.3

318.5

316.4

284.6

369.6

583.8

744.3

675.4

317.2

21.17

—{ BuJB

23.88

104.5

166.2

211.3

240.7

236.4

265

254

229.8

304.6

504.1

644

555.7

250.5

15.07

—r BI{mIn{

B3004

B0O

5300

300

300

300

300

300

300

300

300

300

300

300

300

=By mf{n{s

580

508

500

500

500

500

500

500

500

500

500

500

500

500

500

LUX

HMPNnTONE

’

h >

h

N\

5:00

6:00

7:00

8:00

9:00

10:0

11:0

12:0

13:0

14:0

15:0

16:0

17:0

18:0

19:0

—1 [ Bl vk,

23.78

113.9

180.2

193.2

195.7

186.1

233

328.4

412.1

515.5

635.2

735.9

632.6

285.8

16.84

—1rJ4B1{{

B3.42112.4

178.1

191

193.3

183.6

228.9

318.9

392.2

477 .3

582.2

701

625.4

284.2

16.65

—fBuIB

16.56

82.14

136.9

154.2

156.7

147

184.1

260.4

1315.6

377.1

492.9

609.5

517.4

225.2

11.87

—r B{mIn{

B3004

goo

8300

300

300

300

300

300

300

300

300

300

300

300

300

=By m{n{s

580

508

500

500

500

500

500

500

500

500

500

500

500

500

500

22

2

3

(¢]









































































































































































































