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49054212 : MAJOR : (ARCHITECTURE)
KEY WORD : GREEN ROOF / GRASS/ENERGYPLUS

WORAWUT TANAWUTWATTANA : THE EFFICIENCY IN REDUCING HEAT GAIN
BY USING GREEN ROOF FOR HOT - HUMID CLIMATE. THESIS ADVISOR : ASSOC. PROF.
MALINEE SRISUWAN. 202 pp.

The roof is part of the building where obtains the most of direct heat from the sun.
Heat transfer inside the building could affect energy consumption and also thermal comfort of
building user. Consequently, there is a method to cover the roof by plant called Green roof.

The objective of this research is to study the efficiency of Green roof to reduce building
temperature and to decrease electricity consumption from air conditioner; and to analyze factors of
Green roof which could protect heat gain from the roof into the building. The experiment consists of
four model boxes of 1.20 x 1.20 x 1.20 meter each, representing four different roof types as follows:
Concrete roof, Malaysia grass roof with 10 centimeter soil depth, Nuannoi grass roof with 10
centimeter soil depth and Malaysia grass roof with 20 centimeter soil depth. Temperature data has
been collected to compare with the EnergyPlus program model and to find energy consumption of
stimulated workshop room of 4.00 x 6.00 x 3.20 meter.

The result of this experiment is that Nuannoi grass roof with 10 centimeter soil depth
has the lowest temperature under roof surface during daytime. The temperature is 7.3 degree
Celsius less than Concrete roof or 23.7% decrease while the inside building temperature decrease
at 2.4 degree Celsius or at 8.5%. In case of no air conditioning system, Nuannoi grass which has the
leaf area index more than Malaysia grass can better reduce temperature under the roof surface at
the similar depth of soil, as well as the temperature inside the building. The stimulation of workshop
room by EnergyPlus Program shows that Nuannoi grass roof with 20 centimeter soil depth wiill
consume the minimum of electricity energy by decreasing 21.5% of the consumption per year
compare to Concrete roof. In case of building with air conditioning system, the same plant with more
depth of soil will consume less electrical energy.

As a result, Green roof which is appropriate to buildings in tropical climate zone should
have dense leaf (High Leaf area index) and should be the buildings which use air conditioning

system during the day than during the night, for example, office building, classroom in university, etc.

Department of Architecture Graduate School, Silpakorn University Academic Year 2009
Student's signature ...........cccccoiiii,
Thesis Advisor's signature ...........cccoceveeiinieee e,
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Vegetation

Growing Medium

Drainage, Aeration, Water Storage
and Root Barrier

Insulation

Membrane Protection
and Root Barrier

Roofing Membrana

Structural Support =i
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" : Green Roof [online], Accessed 16 November 2007.

Available from www.greenroof.com
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3.5 fa"mmmuawzmaﬁﬂ (Drainage, Aeration, Water Storage and Roof Barrier)
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N1 : Theodore Osmundson, The Changing Technique of Roof Garden Design (New

York : W.W. Norton&Company,1999), 165.
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ANA 11 welwlensasdu Enkadrane (181) WAzl Geotech (191)

" : Theodore Osmundson, The Changing Technique of Roof Garden Design (New

York : W.W. Norton&Company,1999), 165.
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11 : Earth Pledge, Green Roof Ecological Design and Construction (U S A: A Shiffer

Publishing Ltd & Design, 2005), 135.
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5.2 AMANLATRIINA NANAAANITALNANNTAY
5.2.1 AA&NUsz@NnEN131ANFaY (Thermal Conductivity - K)
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5.2.2 AMANINIAIINTRL (Thermal Conductance - C)
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5.2.3 ANANNANUNIUANNTRY (Thermal Resistance — R-Value)
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5.2.4 AdNLsz@nsnisanamaanusa (Coefficient of Transmission / U-
Value)
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N Gary O. Robinette, Landscape Planning for Energy Conservation (Virginia :

Mclean, 1976), 12.

5.3.4 N1589ENAINNFRU (Transmission)

A o v o \ o pripy VoA a o
Wﬁwuﬁ:‘lﬂﬂﬂmﬁvlﬂq?dﬂNf]uﬁqqﬂﬁ‘ﬂumu’ﬂﬂﬂqf]')@ﬂ@uj V]Nujﬂﬂﬂl,m

q 9

¥
=R P2 o %

Auarziau DalddnfuauiuAuiauna tasannaAug Nt lunisaaduaAINEa

a



24

warn1sasiaunasng laalsununisdeenuariuFautiuagiu n1sgaduaiiuian nng
4 % 1 A %
ATNAUAINTEU UATNTUHTIAANNTEU
uananiladtaesnisgaduaiudau n1sazviauaNian NsuNaa
¥ ! 1 1% [ J ¥ o A o dl dld ] o a
AINNTRU WATNNTAINIUANNTEUAINAIUAT EelTaqaaun NHNafan1TUTuguu) T

A o

ANNUIARANDN 11 UTunuiiy angRiszma uazan waasdanawug s

q

5.4 YLaAINeURING (Plant Ecology)

o I [ raI/ = 1 o o a QI

Tapnanugiall Aaanuuansreiusenllaindneuegllscimaaasiu
[ a dl o 1 Y o 1 d” A
Audie Aannsndszunadneuzsing laawsiallil Ae

X
1. ANWTNTULUNG
L ANNUAUAILIUNGS

L ANNLLUNIUGN

2

3

4. AN NULLTAILUANT
5. ANWINALOLNZLA

6. anLEINANNIaY
7

v
. ANINLDLTH NN

= [ o

ﬂ”lﬁ‘"’%’]LLuﬂ"E/@ﬁWﬁjwuﬁ‘ﬂ‘ﬂﬂm’]N@ﬂHmzﬁﬂ”ﬁﬂ’]ﬂ’]ﬂ WBANNIANNZANTLANN

a El

v [%
o [ % 1 =

dl v 1 o/ 1
159 dputiseanlaniungy dasiallil
1. WOLBINIANUND
2. LILBINNABLIEY
3. LOLAINIATRLLIA
4. WDUBNATRUTY
o o A o o Yy Ao = =
nigauundan IR ugaana NANHzaN NwIAReNNIN NN T AL a9y
1 dl [ 1 v 1 o 1 -lil
FLULIANTNNTY ANnsnAnuLivean iaungy Aesialilil
1. AHNABINITHAILAR (KN — $119 - Tias)
2. ANNANNITDFIUNIUAN (NN — sl - Tadauan)

3. ANABINITUINN (NN — tiesl - Tdaauin)



25

| [ o

nsdnulaainaesdanNavugaantiuniaanysinats azdosliainem

q El

dszudnnanlunisindeyalildlunisdeviseasnuunlfayaantiean

5.5 FiauadNg (Plant Category)
o 1 a = o 1 [ 1 M Y o 1 di/
NITAALLLNTUAUBDINT ZQ'WM’]?E]"\]@LLUQLUUﬂ@NIﬁQﬂﬂ@QM@VLﬂu
1. efelm (Tree)

2. 18w (Shrub)

3. lfimquaw (Groundcover)
4. I¥@ee (Vine)

5. Mﬂj’] (grass)

6. ST (Weed)

UanaNi THAUAINTIIA NI ALLNADN IHAINANHIEABINITANIITI A
sasia i

NmAsnaanl 11 29Aaw s

—_

= [
. WINAR b

o

BANBULLAR 111 29AUNAN 29AuNIN 29/ Ll 29ANANS LaznIdad “a

=p

ﬂﬁﬁmﬂqmﬁ‘ﬁﬂﬁ‘ﬁﬁmﬁ’ﬁm ¥ite Annual, Biennial, Triennial W& Perennial

L4

dl 1 [ A A dl 24 IS
i inensf1ng i vzt linennaent

=p

a

A dl a 90J 1 o o 3| %
- waageuinluda iy 1 nn wnaine usu

o g~ W N
=p

v 1 1 1
o = A A

TunsAnmafstigadulinnanaunsnlgnuundsanld denaszinnugidunad

v
o

annnsnignuundsnladng manzlddesnmaFasinminuaznisguainmuiniin Aatiuas

o

o =2 =K a [ & ¥ dl d‘ o a o dsj
mmiﬁﬂmmmummwuqumﬁL‘ﬂm@u VILMN’]Z@NVI’QquM’IELﬁﬂuﬂ’]?Q@EI ANU



26

o o Y [y 7
WUgUaNLInSaY
o P 4 A A P o ' a_  a vl N PP
wejanFeunisaFananatnedn uaianeugu aziasoiule lin lugilssmeand
2INADLGUITERNATEU rUNYNIUdINg 26-32 °C UszwalneAflulsemaluaniauas
annsndgnuniianfeuldn uoiranfeunionlgniled 7 ana Ae

3
1. NEYNEN

U

3

=~
eEll

QE@ Qge EE& QEe ng QE&

A
 NILFARRN AR
NTUFLA

=
Ry IR FRITIE L

=
ENalald

2
3
4.9
5
6. %
2

- M UIRUNT
¥
NEIUNTN
£% £% tﬂld a a a o a
weuwsniiunnrauisndanianiimnisasy i ulamsnsiuan wauinane
wastlszmalnennn Hludidisanaant] HANLLE NusaaIN AR LLATUTILAY aunsnilgn

Talunauan Auliu dedane ldiasoeanauluns desnisdalulnsiauunn (1awn 14)

= 3
QNN 14 AEYILNTN

u1: nouwsn [eaulail], Wnlaide 17 Aguieu 2551, 14109910 www.mst.ac.th

"AU UGATEA, N199ANITAWINUAN, (NFUNWHUIUAT : FINANAY, 2535), 44.



27

a

u llandgnludsemalnedl 2 18in Ae

¥ ] [y 2 o = o
1.1/1ﬂ_lflfl_,| 2 N‘llu"]ﬂslUﬂqq\TﬂTZqu 4 WU, 812 1-2 U1 NSL‘LI@&.@EI@ [{SAPANNIN

] [

2cfunater  wnnzdmiudgnluanieulnaianns Anmusteuieu

o o {

u usanFugendn lulug) Aladudanaiundn  guadnundng ussiasnisuinan (nawi

dl v dl 73 v v
2NN 15 weslLu(Ene) wasuniiuaates(191)

1 ueenlu [eewlaid], hdaile 17 Aguieu 2551. Winlieann www.grassyland.com

waNLIuURaandAY

1
Yy aa

Haunteeludndin aaWin uareasmaay Wunghdssinmeusiunilulug)
N9149 4-10 HARWAT 819 3-5 Ha Hadudane 1y Wwantaulng AquAnulL wFeIN191n

v H Y A o o A
HN ﬂqﬁqﬂﬂ]'}ﬂuqi‘uq@LL@\?@%LM@@\?W‘HVI (NN 16)

P — - . ] R
i o -

NN 16 v usaeiany

u1: uowruseanafu [aaulai], dnneade 17 Aguiau 2551, 14hdeain

www.baanlaesuan.com



28

v aa
VLRIt En )

founuiialudszmaau iWwvaidinisesodulad ludiunans ndne 3-5 Tad

AT ANEUES 3-4 H0 wwsnyli luRun lresanysnd sasnistatias Aedadinduginaniau

a 9

TRABU (NN 17)

MNA 17 N uRtle
dl . o ¥ K dl a ¥ K
#111: Centiped [aawlail], dnDada 17 Aguieu 2551, dinhieann

Wwww.american-lawns.com

wanuLaLge

I %

o A A A A \ ' c.:; o a
NUNNLALTEUNTRLTUNANTAIT UTUINTH llﬂwum@@qﬂqﬂﬂuq')lﬂu LW?'W::ﬂ’]LumGLu

o

v
a a o o o a a

o ~ . y X Aaa
LR TR Q\IELUELWQ_,IL?J?;IQL"IIN 2119 2-4 U7 NAANNANEU T@U?IHELHVIN@NW?HQMQLLQZQHN

q
1
=

dy 1% Y v 2/%; 1 = a gq’/ ¥
AN TUG ﬂ’]ﬂ’mﬂ@jﬂﬂ@’]\‘lLL"Q\‘][?]@\‘]IWH’]'EEI’NW@LWEI\‘] HETUUUNUNREUAN (NN 18)

<t & p . s : SR !.h : ﬁi‘lﬂ" - -

A ' o =
AIWN 18 UUNLALTE

Pn: wewande [paulaid], dindaie 17 Sguiau 2551, 14ntieann www.iecm.co.th



29

=

waluLEe

a A

¥ [J £ [~1 a a v a Aa 1
wefundadandugs udsuss luveu Adoarunans lundie 4-8 Fadwns de
AANENY 1-2 W AAnununusaniswtiaudnlan fesnistatas guainundng nuniuse

2 ¥ a a v o a a ¢ﬂl
AITNLLVILLRN L’%‘Q_’ILﬁlﬂiﬂiﬂﬂﬂﬂﬂﬂ’]‘wmuﬂ@qﬂ‘ﬂuﬁ (AN 19)

) .L;:i o = =
DINA 19 AU LEE

7117: Bahia [eaulal], ndalie 17 Jguieu 2551, Winfdsan www.gardenet.com.au

RONUIRAUNG
P 1% e o o v X« o o o
wnuradunsnunullauazidunoiiuiiesaeslszmalng AnsnizafulLL
d’l 1% ¥ = a a a o= ! L2 ¥ a A 1
it fhilgnnansudsarBaudanaauldanitugwiatias ludd@endau venulunans Ty
= 1 ! o ' ¥ +H 2 % £ kt 1 = 1% a :,/
UeFaugauyn guainundne sesnisdatdes uisiasliinatnanaiieslunggieu ez

wanaz ll@enggu (nni 20)

NN 20 N IAIUNT
1 uafuaaduns [eaulsil], didaile 17 guiew 2551, dintisann

http://www.dld.go.th/ncna_nak/polytriasindica.html



30

6. IMUIRLNLN AR

a o -ai o [ 3 = A [ dl dl %
JAUIRELATNITNANDINELINUUNANAAEY Green roof UTAUAIAINLNEIURINL

annuandandaunnavidunaiumalulagonasuazdanneaiednniundsantay

a

v !
wanuaerieiandanssl uazdansssnann Insdnazidunisdanangnmninigluaiang

a

LATANNZAIN19D 11N T8 aAN1T M NAYI BN T uan A9

6.1 ms’l%'muué’amtﬁ@ammsdmmmmé’@us
[ a o dl = a 6 o dld o v aan % 1 o
Lﬂu\‘lquﬁ’ﬂﬂmﬂﬁﬂ‘]ﬂ"]LL@t‘JLﬂﬁ‘"];‘iwﬁl')LL‘]J'J“VINN@VIWI%@EUMQNNQW]%@’NM@\‘]ﬁ’?
-&l o L4 aa ¥ J [ % OI -ai dl ¥
RIZIAN L‘W’PJ‘M’]LLHQVIWQVIWIV‘QMMQNNQ@’]H@’]\W@\?M@\W’]’]W’W]Q@LL@Q:L‘W@L’&LL@LLu’JVI’Nﬂ’]ﬁTSL‘ﬁ

o dl 1 % A =] A =
AVULUNAIANNDAANIITNLNAMNTAU IALLAANAIAIINIIANEN AR 1INNEILNAITE T

o al s
AaLUsNANE

a

ANTNAVRIAY ANINANNTUNL WAL FNIWRIAL BNTWNARNNNNTUNFIAAS
ANNAET LAZANINLARANTIAAY

aa
A86N19

a

nn19aelag il 5 duRew Aa 1) An1aninadesnu taslFauwmey

aa ¥ 1 o dlda 1ala =2 A’
@qmuqummum\mmmmma‘mmuﬂﬂmquLLaziuumuﬂﬂﬂzgu 2) ANEANTINAITNTU

a v !

neludu InefFaunauguu R A uA1NUaIA191ANINLNAguAE AU A NTUNAN

a aa d ¥ = a a = an v 1 o
LASAUNNAINTUUALY 3) ANIANINHIAU TmﬂL‘i_l?‘f;mmﬂugmuqmmmumwmmmﬂw
=]
A

' '
aa 1ala

AopulnAguAcenn NAgua wazliidalnagu 4) Anwi@nswaainniswaisanng

a Cd = aa v | [ % aAa a 4 & '
ANNEE IﬂﬂL‘]_r;?ﬂ'i_lLV]EIUQEMMQNBJ’J@’]‘H@’N‘MZNﬂ’]ﬂ?ﬂW?WNQQMﬂﬂﬂQNWQﬂMEQWIM?N LN

{ [ %

¥ =S % e = aa v
wginlauunn 5) Anmraniwuandaniuilenu TnauFoumauguugiiafiuaanasan
ansnafulnaguanamnin lunlas won 16 dwa uaznnjn sl

NANI52El

a

annadsanngnagl1aan nslifulnaguudsanenasansnsnang g

a

RIATUA1MAIAIB1ATae LS HasannaninannuduannaAuLaznisianilaguANieu

8 a QQI « ¥ o dl 1 % " a o
ANNA BN4399, “N13lEaundIAiNeannsaneEmANNTaN” (neilnusiFayan
WnTudn Madtaadnenssuaans auzanniinanssuAans anaansalnmanenas,

2541)



31

FLUINUAIANDIANIILAY AUNHAMNTUNINTN T U HHIAUANUAIAIIATARR A

alal a a 1 o % o 1 dsj Vo a ¥
ﬂ"]ﬁ‘ll@\?ﬂﬂﬂ@qllN’Jﬁuﬁ')ﬁl‘ﬂ'ﬂ\‘muﬂ')’]N?@HLLZ\]Z?T’]H’]ﬂ%qﬂﬁgﬁﬂuélﬁm_lﬂu ﬂqﬁ‘ﬂﬁ‘zﬂﬂﬁﬂﬁm%u

[ '
I~ aAan

UUNAIANLNEAANI9TNEIMAINTDY AT ITAURANNTNTURADAAMATIRLINAGNRY
a dl g dw a 8% 1 dl o ¥ o ¥
AuieinEANdun e lusu A ldauldlug eliuan nuandenuasiiasiuanuiau

ANANANTRE Taazdqsann1nnenANials

6.2 N5l LA UAN AN TDINIFUAINUAITNSAUSENINNNIT LT HIU
UNIANUTZULNAIANN TN uUN9 l®

4 1
= 1 o e~

NuRAELRanarInananINe AN answa lunistlasiuarufaudngnialu

q a
v I

a1A13lagnTFldanunaean aluananildssuudiueiniduazliddiuennid  uazAnen

ANTNAUDINIAZNTUDINAIAN TUN1TULLUTEIANFa U NIANe Tua1Ang

AalsnAnm

Foutlsdase - gUuuuramasan THun aaundsamugln asunasnntaguau

=l

AUNAIAN IINH LT MAIANADLNTH

aa

Foullsna - 9ruUn RN I UBAIAUUAIAIULT AIUNAIATNTAGHAL AU
WA WK uaz uAIAIABUNTA

Foutlsrauau - anstiudayaluaninuandanineniiy AnuEaNwinu

! a 1 Qs %’ 1 o

gaulsznauresAuwiniu kaztin ulFunnminiuy

aa

A8N19

Tunszuauniae a5 9NaesmaAaeeIuIANg e 4.40 LWAT 819 7.90 LUAT §9

3.00 wms wdautinlumdsauuusinge 4 slialunaeamssiu liun wdsAireunss ndAT

% A a o % Y o

= Y o o A X o A Y
Vlﬂﬂﬁ@ﬂ@']ima&l’] ummwﬂﬂm@qmmﬂwm@mum FILLEI 8l LL@Sﬂ@\?ﬁWWﬂﬂﬁQNW]HiN‘V‘!N

Q

A o

(NNA 21) Nn1aneaesitBmrinudasan 5980 Mnisiudeyaguungiionisly

a

v
o |

Y A A & % &4 = £ @ &y
AILILATANNE Data LoggerIﬂﬁlLﬂU‘ﬂ'ﬂNﬂ@ﬁNLLMLﬂ@u&lu’]ﬂlmﬁLNHWEIHGNL‘]JH?]’NW?’QUV]QW

941l

9 v a a « = o o 1% 1 ¥
ninFol weaana, “nanfFauiisudnanineeanisilesiuaonFeusyidnanisld
AuuAIAINUTTULNAIA R I AuAald”  @vendwusiTynaavntiugs  a1eden

annilnanssnAtand pnscan inanssnAans QinaINsniumInenae, 2545).



32

_~""Supra Fiber
4 = Supra Insulation Board

© 7 —Gypsum Board

oard

/
SupraFles |

Supra Base Coal_|

Steel Stwd
a o

MR 21 LaaINaaInaans lieuaAe
dl v a a “ = |3 o % 1 173
a1 : i Fl wanang, “nsileuiaudnanineeinistiesiuaiinieustudnanigidacu
nagAuszuLasA M iwia Il GneniinusiEymginvniiugn medsanniinanss

AaRT AnuzanlnenIINAIERT 9NaeNIniNuNINenaEl, 2545),98.

NANI52AE

panisiudayanudn lunsiidfuannis gauugiianialugegareandasan

= a a

AAUNTA HYUUNHA 40.13 °C AUUNAIAUINNAUNYH 26.73 °C AIUNAIANTAGHNAWAN

q a

IS a

RN U 25.74 °C uazaunasnn linugeiguuugi 25.17 °C lunsadlidiuennia

Kl U

=

gruunARaN 8 UgIgA1IUAIAIABUNTE HYUUNE 39.36 °C AIUNAIANMT MY
i 2

3

¥
0.12°C  @YUNAIAINTAGUANANGLAHG DN

w

9.11°C  waz@unasAn linNgas

fuuNN 28.11 °C

L2 o

nsRdsaglidn asundsan liwugeaunsoin e uuginafnnaluanansd

9 k1l

| '
1 £ = o o

ATiRENgA AININAMUNAIATNTAGNAUAITWALLAZAIUNARIAMTT N9 ldaaunasAn

Y o

anunsnangUU)RRalFuaIANa1AslANINNGn 15 avAmaies WalfTaumauiunasa

a

al o [~ %4 1 4
ARUNTE LL@ZﬁZ\]ﬂﬂ’]ﬁ‘Zﬁﬂ’]ﬁ‘Vﬂﬂ'ﬂNLF_ILLDLQBEI’NL!@‘EI 89 %



33

6.3 Study of thermal performance of extensive rooftop greenery systems in the

tropical climate'
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rooftop greenery systems in the tropical climate [online], Accessed 15 December 2006.

Available from www.sciencedirect.com
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6.4 Ponds, Green Roofs, Pergolas and High Albedo Materials; Which Cooling

Technique for Urban Spaces? (Eleftheria Alexandri and Phil Jones, 2006)11
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2. UAIAIADUNTANIRUND

3. URIANAAUNTANIAUN with 25% smaller albedo

4. NANAN green roof
5. Ma4A1 pond roof
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Figure 1; (a) Cnngrete roof mbdel, (b} gréén roof
model (c) pond roof model and (d) green sky model

111 : Eleftheria Alexandri and Phil Jones. Ponds, Green Roofs, Pergolas and High

Albedo Materials; Which Cooling Technique for Urban Spaces? [CD-ROM].2006.

Abstract from paper 501 :PLEA2006 - The 23rd Conference on Passive and Low Energy

Architecture

" Eleftheria Alexandri and Phil Jones. Ponds, Green Roofs, Pergolas and High Albedo

Materials; Which Cooling Technique for Urban Spaces? [CD-ROM].2006. Abstract from paper 501

:PLEA2006 - The 23rd Conference on Passive and Low Energy Architecture,
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7. A1RE19IANTNSUANEN (Case Study)
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1N : Earth Pledge, Green Roof Ecological Design and Construction (U S A: A Shiffer

Publishing Ltd & Design, 2005), 65.
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1 : Earth Pledge, Green Roof Ecological Design and Construction (U.S.A.: A Shiffer

Publishing Ltd & Design, 2005), 61.
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doueangn1e481A199N LT une i Taa N1 TnNeliugnn Fukuoka WAZIUNT8E 017

161

NN 26 uARN31AR ACROS Fukuoka

1N : Earth Pledge, Green Roof Ecological Design and Construction (U.S.A.: A Shiffer

Publishing Ltd & Design, 2005), 61.

PN 27 LAPSTTATREINTNANEURNA1A1T ACROS Fukuoka

11 : Earth Pledge, Green Roof Ecological Design and Construction (U.S.A.: A Shiffer

Publishing Ltd & Design, 2005), 61.
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7.3 Chicago City Hall
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whmmmmﬁ‘mmmmm’mﬁﬂmmﬁuﬂqﬂ ﬂ‘J’WN@’WﬂL%ﬁN WAZITLLNIITELNEUN Lﬁ‘ﬂ‘ﬂ’]

AN 28 @1A"3 Chicago City Hall

i1 : Earth Pledge, Green Roof Ecological Design and Construction (U.S.A.: A Shiffer

Publishing Ltd & Design, 2005), 58.
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7.4 Vastra Hamnen

faatNleTaly dseimaaninu a5aaiaiiatl A.A.2001 HNUNTIIUNA 48,000

U

;131996 ANANAULYN 1.4 17 UnAguinaLtaN (Wug lasutatinnii)

Vastra Hamnen flulassnisimuniavnisfiag Indaqungnurians GISR lne

1991lunn Extensive Green roof INWANANE1S AIXUIUALNFUUUULTNY (soakaways) #
#519899A 81198289130 13921919871 A TN BT UUN IR NUAIAIA1ANT TATNIINRNaN ALl
Tuilasnadwuunuigaaiunssuniidalasanis Boot luanansuasiuu ananzduaning

AUB1AN TN TAINLA-A11IN9 “Tumning Torso” Tuiessialu Hidulasansiwnende Al

Tdnasa@aaiduanuauninis 16 as asinliianwiztly Eco-Vilage 938 wyjtinuiga

A (NN 29)

AN 29 a1A13 Vastra Hamnen

i1 : Earth Pledge, Green Roof Ecological Design and Construction (U.S.A.: A Shiffer

Publishing Ltd & Design, 2005), 70.



43

o 1 =] =2 [ |
“’WﬂﬁlfJ‘ﬂﬂ’]\‘I‘ﬂ’}V’ﬂﬁ‘ﬂ?ﬁléﬂﬂ‘]:’r’]@\i‘i’\l@@i:ﬂgﬂLL‘LI‘].I“]J@\‘]‘VI@W’W Green roof 1WA

he

8

-ai =® a [ = o rdl o 1 =]
A9 3 LAAIAIHANURY muﬂqﬂLL@mmW-ﬁwuqﬂﬂummwm ANTNTIUANTHN

No. Fae01A15 Uszinnanais szinn ANMNANAY | FRANTNUS
URIAN ﬂgn(ﬁq)
1 Osaka Municipal Central Institutional Intensive 40 Varieties
Gymnasium
2 | ACROS Fukuoka Office Intensive 12-24 Varieties
3 | Chicago City Hall Institutional Intensive 4,8,16 Varieties
4 | Vastra Hamnen Residential Extensive 1.4 Sedum
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NINA 30 NMINUAAIUAIANEILUBIANITARNEBUNSAUARH 2 e
N1 : Green Roof [online], Accessed 1 February 2008.

Available from th.wikipedia.org/wiki/uﬁ\‘lmﬁm
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A9llsunsy EnergyPlus AriledelunisAuaniilsz@nanwaas Green roof
1. malasuulasanniadaauduiiuisdnauenaniglu Green roof

2. HATB9NITUIAINFRUNY Green roof liNganAs

3. MeTEEreinAN NN ALLAL L

4. ANNTTUIAINTRULATAINNAAINNTEUTBIAY
iﬂgaﬁf«im‘ﬂuﬂm%mﬂdﬁh Material 14 Eco Roof

1. Field: Name = eudann

. Field: Height of Plant = 91144783

. Field: Leaf Area Index = fafiuiily

. Field: Leaf Reflectivity = ANNNTAEIAULASTRS LU

. Field: Leaf Emissivity = AMnnsudFe@uasly

. Field: Minimum Stomatal Resistance = AMN1IuAaANLHalasaastnly
. Field: Name of the Soil Layer = Famn

. Field: Roughness = A2MUUeNLIARIAL

© o0 ~N oo o M w N

. Field: Thickness = ANNANURIAL
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10. Field: Conductivity = AMN13TIANNER1L
11. Field: Density = ANAMNUUILUUIDIAU
12. Field: Specific Heat = AMAYNNONANNFAUINIZUDIAL

13. Field: Absorptance:Thermal = mmﬁ‘@mﬁumm%‘@u

a a

14. Field: Absorptance:Solar = AMn139adUTNEAR RS

15. Field: Absorptance:Visible = Annnsgatuisanuaaiiule

-1 i
ATUNUNLL (Leaf Area Index)12

¥ v
= %

Leaf Area Index wnededndauaasuilusanunTaNgiuauet (LAl = Leaf
area / Land area) IngivinluAuansldangms

LAl = A11a9fun 1y x a1uouly

Wunign

3 1
ad a

uananiataldiaAraelarsannunly wmuesas Licor LA 2000 @9lduannig

[ %

NN9ABNEUTBILAIAINLBANIINHIENG sensor NHANHUEARNY fisheyes ANInLFLY

209n195UuAe lEMANE < yu ieAUIAT LA IFaenegnsiasuazuaing

' o

dl a o ?/ d’ld o o 1 dl I [ %
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d” all ¥ R o 2 v o o o o ?.’/ o o 1%
wuﬂuim aeailusegldagn19nisdnaria lunasiuanuauly mnuumiﬂmmmmﬂ
q

nesananatnediu ivanAn ld 14 lullsunsy EnergyPlus saly

LAl =04 LAl =08 LAal=1.8
AW 32 LaReFnatingAn Leaf Area Index

ANN: Leaf area index [online], Accessed 26 September 2007.

Available from http://www.gardenwithinsight.com/help100/00000424 .htm

12 a a Adl ] a a = = o
AINU INATTU LAZ NANWITT V!Vlﬁ’liﬁ‘, "@VlﬁW@“ﬂﬂ\iﬂﬁl%L?EILL@ZLL@EJINLNEIN"]J@W\IM

59 growth rate, leaf area index WAz net assimilation rate 48941918 MaNRUGLYNET 17

NTATIRMATHRAIUN 28, 5, 3 (NTNYIAN-TUENEU , 2545).
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Usnnnsenananalundemanss (1dl 38) uazinnisraunuaadulnantssatingn
Wi - "Lﬁﬁuuéﬁmﬂ@uﬂuaﬁﬂuﬁmdquﬁwi']jﬁuv;ﬂﬂ@'m Tnemeiidgnludu 10 1w, 0
1 1 B wazuetlgnlufiv 20 . 301 2 A9

FAN9MARITEMANTUT 15-17 UN91AN 2552 TNTLHLIAWANNTNARGS 3 Tl

T o JRuy ° a « =
AINUUUN N@Vliﬂlﬂﬂﬂﬂ’]ﬁ") LATISU Lﬂaﬁ“ﬂ‘]_l ey

Foof Quiside Surface Temperature
(grungiifiawiamniuuan)

Roof inside SurfaceTemperature
(oumgiifavdsanielu)

Insicle Room Temperalure
(grumpieniAnin i)

0.10 1.00 0.10
T 1 T 1

[ a

AN 38 LAANATULMLNIAD N RURINADINARD

Kl a
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Tudaudrunuaenaesdaiunszuzduliiu iesainlunimeasssaieil
Afludastinlidnassluldsunsy EnergyPlus s falulilsunsy azAnunuannzsey
melugesnaeariniy faiuielieurensruyasaiuszaznnelusesnaes Weliinanis
negeunliauiauaaanaeuianiige s difowdldiEn wun % s fudureunszuz
wn tie il lRud i TERIUNIAANAIFNHANNANAUTDIUAAZNADY LA TUTTEY
dnananneuniinaes 10 g \ed lussazindeflurendes ielilfRullegfuuuses
SIS

Tnaa 1w lun12919Na0IMARILUAIARIANANT FENANNAAL AUNIULTN
Ui Hszezvineszndnanaesilszanns 1.20-1.50 1M 39) (flaeannituiianafinaes

o

A1ANTNRNAR Beanan lifinaWI1a9naa9Taiule R9lFAaININI2918A9ANINLAILAZININ
a ,é’ tﬂl 1 -dl a é’ v = Aﬁl 1 1 ndl o 1 tﬂl
AZINATY IDAIRATUNN et 1A TINLF1L91T89Na897 1 uaY 4 AzTi iAW 2
LAY 3 Lantat UTuAIUANIaINaaY F9aziiATu U989 81L 9.00 W, LAz 16.00

U, (N 40)

1.20 n
]
]
neea 1
T
AU AR M nnIa
ree
I~ a i IE !
] 1 as
o - { - 1iuls
S
Y
t
-
H N
N
.'r/ I \.'I
L )
\\‘ _._z'r

NN 39 LARIATWUINITINNABINARBILIUANAT B ANS
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AN 41 LAPNNABNY AABIN A519934

AN 42 LAAINABINAABT 1 (UAIAN A.4.Q.)
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NN 44 LAAINARINARRNTN 3 (MAIATVTIUIATRE AINNANAY 10 TH.)
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NN 45 LAAINARINAARNT 4 (MAYATVTLNNLALTY ANANAL 20 4.
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qmmswmmﬁ 2 nsAnwsz@nsuaainnisldlulsunss EnergyPlus lun19anaag
Green roof WaLl3auifiaudunisldnanaaadass

Iuﬁgmmimmmﬁ' 2 HilunnmeasaiieFauiaunadng svuinantmmaaed
ﬁ’fmﬂd@wm@m@?ﬁﬂummmm@mﬁ 1 fiunisanaesaaalilsunsy EnergyPlus enngndl

AnuLNus el sungd Tun1aztin 1 lun s@nesaly Tnaldunausail

1. NFLATANNITNAADY

NINITANABINADINAADT 4 NABI UUIA 1.00 x 1.00 x 1.00 N. (Huruingzas
Clear NglULRINABINARBIATS VWA 1.20 X 1.20 x 1.20 «.) Aaelsunsu EnergyPlus
tsznaudaemdann 4 ssian fail

@l 1 ndaAn Slab

N80T 2 M&1AN Green roof AINNANAL 10 T, A1 Leaf area index = 2.5
fsaananddn Base Eco

NA0R 3 M&9AN Green roof AINNANAL 10 T3, A1 Leaf area index = 4.2
Feaangaddn Hi LAI

@047 4 1&3A1 Green roof ANNNANAL 20 . A1 Leaf area index = 2.5

v
o 1

F9Tanaa1q Thick Soil

luduaespn Leaf area index v3e aainunly Annvualdiiuusaznassiiu
o 1 A d‘ o % dl dl 1
AN ATesiTNinNn lineaasluganimaaei 1 WesainTuldsunsulaiaiunsasey
a Ay o ' a o A A = DA
tipnaINT 1H An130sryliasuA AoNgerasie waraainunluminit lnanaesn 2
waz 4 1luAn Leaf area index 29dvnuNLal@e dounanddl 3 1lup1 Leaf area index 189
W uales T9AUINIAINGRS

v 1
Leaf area index = Wuilu x a1uuly

Wunign
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dl < o 1 4 dl o = ¥ dll o
mmnma?mumq@mﬂumyﬂummiwmm‘m 1 mmmﬂumm@ugﬂ LW@‘H’]VL‘]J

PANUN TuFael1aunsn Autocad TERASIT (AW 46)

0.03

0ic04
um_,'lu'muﬂﬂ “ﬂaﬂﬂ\l'ﬂﬂlﬁﬂ
Pl = 0.0001 Mo, Nuuilal = 0.0002 ;2.

nnd 46 uansidusaugiaedly wazAnunlundnléanidsunsu Autocad

< o 1 v dl o o o dgj dl o [
BASAINNITINU WQEHWQIUVIO&I’W LW@HWNW%U@WHQHGLUIHWMWﬂ@Jﬂ ‘Emmiu’mzyﬂ

1 v 1
100 m9.94. (0.01 m7.1.) WndudnfungirAly annduasinldieuiyafflnsaned am

i TUA R 1 Ao
o o ¥ d’l dl < o/ 1 U o &J
annatuan e lwNuiuseane 100 A3.au. (0.01 Ae.u.) Tduanil

v ¥ !
e ualde 125 T Aol luiud 1 ne.u. azlanuanludszunn

125 X 1/0.01 = 12,500 i

v ¥ 1
wajurates 420 Tu fedu Tuiud 1 As.u. aziiawauluilssunn

420 X 1/0.01 = 42,000

AT LA 79900 18aIEe = 0.0002 A9.4. X12,500 11 = 2.5

1.00 A7.4.

LAl 2991 uaaiias = 0.0001 #19.3. X42,000 T

4.2

1.0 AT.u.
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VRIAT ALRLE, WU 10 M-

LAl =25

Aulgndn 10 1.
AR ALALA. VMUY 10 LN,

-
o P s

=

naged 1 (Slab) naesd 2 (BaseEco)
MHIAT ALAR. WU 10 MM
WEIAT AA.A. WU 10 HU.

LAI=25-
LAl =42 ——

Furlgniin 20 vy —

Aulgndin 10 T3

NABST 3 (HILAI) @4 4 (ThickSoil)

NNA 47 wanegUinenaeInNaemAaeILLLFNgT Ne1aesfaallsunsy EnergyPlus

2. NMINARDILAZLNLTAYA

[ %

Py X
Ndunaulun1maand A9

[

1. innstleudayasnemanidululdsunsy EnergyPlus
2. nunlilddayadanynaiinmieunaesnaaeiass uazdeya Weather data
o o dl a dl VY A a dl
ARNALTUANAAeIAY e lidayaialauasaniningn
o g{' [ o a g = o
3. Wanldannldsunsunnrianiinm e dTeuiReuAUNaRINNNARE9T 8

733 TugaAnImaaasil 1
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3. msiaudayaly EnergyPlus f1USULANISNARBIN 2

v o

! ! v
Tugan9@nEd 2 invuesaszidundeyanisedldluldsunau EnergyPlus Aail

3.1 ﬁ/ﬂgaﬁﬂﬂ (Simulation Parameters)
Version - ilunnsuanfsfuaesiisunss dalunistsznaanail 1 Version
2.20
. . [ =KX o 43 % | Adl %'/
Building - t{un1suaniednsniziiiasuaesa1aAng i Nseuay

annuinae ugy lnalun1maaesil ANULATE81AN391 Cell Test (CT) AUUAT A LA

ag/Tuldles (City)

A
o

3.2 ﬁm’mm%‘LLaz‘ﬂ’ﬂgaanﬁWQ’lmﬂ (Location-Climate-Weather File
Access)
Location - Anstunldinaesvinyuiufiawied o° ;T\mgiﬁlumm;qmm Aqld
ANRIATBINTINNNMNUATIUNIIA1889 Bangkok = Latitude 13.92 Longitude 100.6

luﬁ;mmimmmﬁ 2 i TN B LTI 9IN G BN ARBIT 8IS

naavataad ullsunsu EnergyPlus ﬁqﬁuﬁqﬁ%ﬂm:ﬁfaﬂﬁﬂm Weather data Aim3afivl

Fuiinniemanesats fafesldiludesya Real time weather data (feyaiaiiousds ol

flaqtiy) Gedldanmnsaideninumisanniifneiniafigenisld laglunmaaesilldanii
Tnannia newies Inaanunsanniivanlfann website

http://apps1.eere.energy.gov/buildings/energyplus/cfm/weatherdata/weather

_request.cfm

3.3 fﬂqmmu'ﬂﬁm‘a‘ (Surface Construction Elements)
Material - Saniifiaslaluganimeaaesi 2 § 2 Ussanie
1. MATERIAL REGULAR
2. MATERIAL ECO ROOF



= o =
R38N0 4 LL@@Q?WHﬂW?Q@@WIﬂMﬁ@ﬂ’]?W@@'ﬂ\ﬂ/] 2
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718N19

ARG

dadanluldsunsu

Material Regular

Bguany U 10 TU.

THO5-A-Brick-dry-plaster-

cement-tile

N A.Z.A. Y 10 TN,

THO6-Concrete

WAIAT A.Q.Q. WU 10 T4,

THO6-Concrete

Material Eco Roof

VAIAATIN ANANAL 10 T,

Base Eco

Leaf area index = 2.5

UAIAMN ANANA 10 B, | Hi LA

Leaf area index = 4.2

WAIAMT ANANAL 20 a3, | Thick Solil

Leaf area index = 2.5

Tnussazidanaguaniiiresianiinnandaya Material 189 ASHRAE
nunFenrullsunsy EnergyPlus  uazdayaann weesnaiinyniAnnsdaiasunisaningg
WAL W.A. 2535 (L ULANLRAN W.A. 2550) N1Llsenauiu

¥ ¥

Construction - ({lun1sszneudandnesi %mﬂuimm?wm’qumm Tne
Seednduduiananneuenidngnely SeiiseasiBunde
1. Name: Floor 01
Layer #1: THO6-Concrete
2. Name: Wall 01
Layer #1: THO5-A-Brick-dry-plaster-cement-tile
3. Name: Roof 01

Layer #1: THO6-Concrete

4. Name: Roof 02
Layer #1: BaseEco

Layer #2: THO6-Concrete
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5. Name: Roof 03
Layer #1: Hi LAI
Layer #2: TH06-Concrete
6. Name: Roof 04
Layer #1: Thick Soil
Layer #2: THO6-Concrete

1 &’ 1 1
3.4 msumwuﬁmumq 9)1129481A1S (Thermal Zone Description/Geometry)

Zone - NYUATA Zone 1ALEN Zone LAED Aa CT (Cell Test)

[ %

Surface - Uil Surface UB9ULARY Zone Ftl

{1.1,1)

(1.0,1)

{1,0,0)

AN 48 LARINTTULI surface 189NA89NAAEY LanaNally 3D faelilsunsn Sketch up
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3.5 M1919N15 L E9WRANS (Schedules)

Hesmniflunissraesndeaiieunimaaesd 1 ackiinesmuamaned 14
anANT AANTIN WAL 1Eae AN Faiudedlifies Infilration Schedules (A3 NNTIE TR
aA1N1A) Wiy Lﬁ@qmﬂﬂdmmm@mﬁm?ﬂq&uiﬂé’muguﬂmfrm&imwdwmiwﬁqmﬁu
e usildiemnnaTlawintu Asenaiennaiadnldting meavidendan

Schedule

Any Number, Fraction (Range 0:1)

Dayschedule

CT_INF_WDAY_SCH, CT_INF_SDAY_SCH, CT_INF_HDAY_SCH

Weekschedule

CT_INF_WEEK_SCH, CT_INF_HDAY_SCH, CT_INF_SDAY_SCH

Schedule

CT_INF_YEAR_SCH

nmualif Schedule ExFWIUN 1 ung1AN AugaTui 31 UNTIAN

3.6 N1 TNURIRINA (Infiltration)
Infiltration - $21A99N959TNBEIBINALULEAAY Zone  uazITHNDLGIEA
Ao & o ° o
2183811 AN NN arnnsnAuanslAaInges

13 N10UN1959TNURIRNA = ACH x Zone Volume

3,600
AuualiiiA1 ACH = 0.5 13u1mInaaanmaad = 1.00 m?

WatnNNAIUIUMIAN Design Volume Flow Rate 16 = 0.000138 m¥/s

3.7 msﬂauﬁ’agmﬁﬂmsmmmwa (Input for Reports)
Report - nuua billsunsuseaunaluindesnge Faid
1. Outdoor dry bulb temperature
2. Zone mean air temperature
3. Surface inside temperature

4. Surface outside temperature
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ANMsNARaN 3 nsAnmlseandualunisld Green roof Tumsilasiuanusau
NFa1AITRIUNIINRIAT Taain1sdlisunsn EnergyPlus

Iuﬂ;ﬂﬂﬁ’iWﬂ@ﬂ\‘]ﬁ 3 Wiiluntmeaedaalilsunsy EnergyPlus ulAgaiunig
neaesi 2 utandunissraedlaansiuuuiesiiauzesenasdningugs 5 Fuuvianile

(NINH 49) 1N lENAdaLLNUNARTUIALAN e TR A NN auaTe N NE9Tu Tnaazifly

v ¥
o

= = 1o = o
ﬂ’]ﬁ‘ﬁﬂ‘]&ﬁluﬂ?m@’\ﬂq?LLN‘]J?‘LI@’]T]’]FT NIURNBUAIL

1. NFLATENNITNARND

NINNFANRBINBINNIU TUIA 4.00x6.00x3.20 U8991ANTANINIIUGS 5 Tl
= ¥ o o df
NUILITNALAILNAIAN 5 UTeinn Aatd

299 1 ¥A9A Slab

h

2 %9R9AN Green roof AANNANGY 10 Gd. A1 Leaf area index = 2.5

e
=)_

AN

#aiindn Base Eco
%097l 3 W&1A1 Green roof AINNANAL 10 T4, AN Leaf area index = 4.2
ﬁ:lj/\?:‘ﬁl@ Hi LAl
%097l 4 W&1A1 Green roof AINNANAL 20 T4, AN Leaf area index = 2.5
fi891 Thick Soi
%97l 5 W&1A1 Green roof AINNANAL 20 T4, AN Leaf area index = 4.2

v 1

FNTRGN HL+TS
Tudauedrn Leaf area index 1 Tldrmaariuluganimaaeed 2

(IuazidaAglfnTE 8NN 3.8)

2. NMINARBILATLNLTAYA

[ %

9 o X
dunaulunimaaay Lasil

1. finstlendeyasitenandululisunsy EnergyPlus

[ % a

2. ivua i lddayadanynaiinmiauaiaisas

u

%’/ o dl % ] a I's =
3. AMNUUUN N@V]iﬂ@’]ﬂiﬂﬁ‘LLﬂ?NN’Wﬂﬂ’]?Q LATIEU L‘LEI‘F;I‘]_I ey






SECTION A—A
e

aks 8 T an

NN 50 UAPULLILAWTBIIN9UE8981AN9AINNNEY 5 FU Naztinundnaaavsae

Tsunsu EnergyPlus
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+ 4.L'ICIP +
%.JF]'I.UU + | .70

*
— —
o L
= —
Wy
-L.-._l

e [

. [ f |

]

o

——

LS 3.00 psq

5th FLOOR PLAN
+ 1.00 +
—_
,%*\.—Li—&—
——
3 8
e
D‘
&
D‘.
* 6.00 +
SECTION A—A
ab o ] 10

AN 51 LanaLLLTENaeennuiazinun i adeusaalusunsy EnergyPlus
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3. msiaurayaly EnergyPlus f1USULANSNARBIN 3

¥

Tuganmaaesi 3 Muuansazidaadeyansesldlullsunsu EnergyPlus

o X
U
3.1 ‘ﬁJﬂgaﬁ"ﬂﬂ (Simulation Parameters)
Version - I Version 2.20
g ° dl ! . o -a;%cl/ % ] = .
Building - n1uuatiaa1A1391 Office (OF) muumwm‘lmqﬁlumm (City)
3.2 ﬁé'fqmmmmﬁ'@gaamwmn'm (Location-Climate-Weather File
Access)
Location - Ny linaasvinyuiuiiawmien 0° seag luaangamny aqld
ANRNATBINTUNNNMNUATIUNTA1889 Bangkok = Latitude 13.92 Longitude 100.6

Tudoudaya Weather data luganismaaasi 3 azlilduuy Real time usiaz
144a3a Bangkok weather data wxnEuniullsunsy ailudiiaas 10 T Wesainnisgen
wasa i nldandudeslddeyaseeiall aanisoniadinanliain Website

http://www.eere.energy.gov/buildings/energyplus/cfm/weather data.cfm

3.3 'ﬁlﬂﬁ‘]mmu'ﬂ’m’]‘a‘ (Surface Construction Elements)
Material - Saniedldluganimaaedi 3 1 4 dsziamite
1. MATERIAL REGULAR
2. MATERIAL REGULAR-R
3. MATERIAL WINDOW GLASS
4. MATERIAL ECO ROOF
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718N19

ARG

dadanluldsunsu

Material Regular

Bguany U 10 TU.

THO5-A-Brick-dry-plaster-

cement-tile

N A.Z.A. Y 10 TN,

THO6-Concrete

WAIAT A.Q.Q. WU 10 T4,

THO6-Concrete

vutlszg liilauds i 50 ww.

TH24-B-Hardwood

Material Regular-R ﬂi:L‘ﬁmmd Tile: asphalt - linoleum - vinyl -
rubber
Material Window Glass ngzan’la 1 6 N CLEAR 6 MM
Material Eco Roof Mﬁm’mfﬁ’] ANANAY 10 T, Base Eco
Leaf area index = 2.5
UAIAON ANANAY 10 Bu. | Hi LA
Leaf area index = 4.2
UAIADN ANANAY 20 Bu. | Thick Soil
Leaf area index = 2.5
NAIANMEYN ANANAL 20 Bl. | HL+TS

Leaf area index = 4.2

[ % v

Construction - \{lunistlsznavdagdnesiu aiulnssairadousine Tng

= o o zl/ % ¥ ] X A dgl
Lﬁ?ﬂ\‘]@’]ﬁ‘].l‘lju'm@@Wﬂﬂﬁﬂuﬂﬂlﬂl’]@ﬂ’]ﬂlu TINAIU

'
o

1. Name: Floor 02

Layer #1:

Layer #2:

2. Name: Wall 01

3. Name:

4. Name:

Layer #1:

Roof 01

Layer #1:

Roof 02

Layer #1:

Layer #2:

THO6-Concrete

Tile: asphalt - linoleum - vinyl — rubber

THO5-A-Brick-dry-plaster-cement-tile

THO6-Concrete

BaseEco

THO6-Concrete
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5. Name: Roof 03

Layer #1: Hi LAI

Layer #2: TH06-Concrete
6. Name: Roof 04

Layer #1: Thick Soil

Layer #2: THO6-Concrete
7. Name: Roof 05

Layer #1: HL+TS

Layer #2: THO6-Concrete
8. Name: Window 01

Layer #1: CLEAR 6MM
9. Name: Door 01

Layer #1: G06 50mm wood

1 &’ d 1 1 . .
3.4 NMFLLNWUNFIURAN ) ABIDIANT (Thermal Zone Description/Geometry)
dl o £ o 2 o il/ £ o
Zone - Iuﬂﬂﬂqﬁ“l/]ﬂ@ﬂ\‘m 3 Lﬂummqmwmmmu 1 YN ANUUAININUA
T8 Zone 1A\ Zone 1R A WRK (Working Room)

Surface - L1l Surface 189UFARY Zone A1l

(4.6

136.3.2)

0601

10,0.0)
AN 52 LARINTTHLN Surface 129989911971 wdasuaLl 3D faaldsunsu Sketch up
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idasannlunisdnaesieaineuil iflunnsnsesaqiiesioaden ananana
Wi Fennlariesdnui laifivtinmng (WRK W1, WRK N1, WRK_E1) flusifsnialuannns
ﬁqffuslumﬁ:um Outside face environment Te4HTiva 3 Fruietnieluenans fadas
?zuLﬂu Other zone surface tagldAn Outside face environment L‘ﬂu%fﬂ Surface UBNAILAY

! o

AnuntlanEnTingng (WRK_S1) Wizl Exterior environment pnanf

3.5 M159N5 L E91Ua1AS (Schedules)
lugan19mAaeen 3 4 1T1uN1991809989N19U994 1IN Agdasriuag 14
81AN3 NANgIN uay LAFasld WA fae fail
fldeu 2 Ay
AangsnAe 111119
dl a '8 d‘
WPTRIABNTNAGT 2 LATEY

Taulnnganaisawmus 2 Ao

3.6 NN1952TNURIRNA (Infiltration)

Aunsnin lianngms

ﬂ?mmmﬁﬁmmmmﬁ = ACH x Zone Volume x m3/s

3,600
*ACH (Air Change per Hour) ﬁﬂﬂ?mmmﬂmﬂLﬂ?ﬁlﬂuﬁ?mmuﬁmmmmﬁ
menenuaznely 811 Tu 1 40l
AuA AN ACH = 0.5 5319189911971 = 76.80 m?

WathunAIRIUMNAN Design Volume Flow Rate 16 = 0.01 m?/s

3.7 mﬁ]aui’agmﬁ'@msmmmwa (Input for Reports)
luganimaaasi 3 Avua Wldsunsusneeunaluwindesie il
1. Outdoor dry bulb temperature
2. Zone mean air temperature

3. Surface inside temperature

4. Surface outside temperature
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FANITNARDIN 4 NITANHILUINIINIGTUT Green roof NG LUNITAANIT ITNRIY
TWHranAFasdsuainia Tnan1sanaasnqaldsunsy EnergyPlus
Tugan1amnaeed 4 Wilunismaassdaalilsunsy EnergyPlus  umaafiunig
A , = = ~ ~ y A o ~
nARasN 2 uaz 3 udaziilunisAnmnlunsiiaintsinisldinzasdiuainia tvag
sz@nsninassnasmurazainlunisannisznisnadnuidureasesdiuenid Inal

N o d”
TIURZLAELAAIU

1. NMFIATENNITNARA

NIN1IAABIRBININU TUA 4.00x6.00x3.20  Usznaudagnasan 5 Useinn
mﬁ@uﬁmmimmmﬁ' 3 il

%e4ft 1 #&9AN Slab

Paaf 2 MdaA1 Green roof AMMNANAL 10 4. A7 Leaf area index = 2.5
Fiaadn Base Eco

Paah 3 MdaA1 Green roof AMNNANAL 10 4. AN Leaf area index = 4.2
%ﬁ%@ Hi LAI

%097 4 Md3A1 Green roof AMNNANAL 20 T4, A7 Leaf area index = 2.5
Fs@adn Thick Soil

%a9h 5 1d3A1 Green roof AMNNANAL 20 T, AN Leaf area index = 4.2
Feaadn HL+TS

ludaunesAn Leaf area index 1 I drdeaiuluganimaaesd 2 uas 3

(IuazidaagUfnTE8ANINA 3.8)

2. NMSNARBILAZLNLTAYA
?:/ A o dgl
Tupaulunimaaes Hall
1. finnstlendeyastenandululisunsy EnergyPlus
2. i lddayadagynatiaividauainnsas

3. antutnuan ldanTysunsuunnaniesiFeL iy
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=

3. msiaudayaly EnergyPlus f15SULANISNARRIN
Tuganisnnaesdl 4 4 Asnuazidondayansesldlulisunsy EnergyPlus
A o dl ] g dl QI a = a o dgl
wilawAuluganmaaesh 3 usarldauniiainun Inalisnaavipannsil
3.1 AN919N15 L E9NWAANS (Schedules)
Auuaanlunisldinzasdfuennis agludoeiaan 09.00 w.-18.00 u.
MuUARNgUNYHN N9 Ua N AL 25 avAmaLTea
3.2 nmsUsuaIn1AaaINLN (Zone Forced Air Units)
Purchased Airr - flunisueniedayaresdagiinsainldlunisanaas
dl o ¥ o o 1 o dl o dy % o o
wireatfuennia dduiumaAnassunldlunisdiueinimilessiy Insn1sanaesdnsy
dﬁl | a 1 N v o dl L4 1 1 o
Haziflunisaauauguuginielunaesliliniuszdungesnis uwsldinisaauanseiu
¥
AINNTIU
3.3 aUnsalneluiNuimauan (Zone Equipment)
Controlled Zone Equip Configuration - tlunisinuusisaaunnglnsal
szl lununacuan siesszyginaninld (Zone Equipment)
Zone Equipment List - ilunisuaniissanisaasginsaildlunisaaunu
a = v X calg o a ' a A )
gounnd lunsAneafatglnsninldnisaruaudiesatinauneAe Purchase Air
34 msmuauqmugﬁ (Zone Controls and Thermostats)
Zone Control : Thermostatic - \lun1suaniienisAILANgUUNATU Zone
Tneifiasszy Zone NfBINNIALANGIUUNHN AN99N1TALAN UAazgULLLNTTAYLAN Tuiil
A WaauANlrumunasline WRK
Thermostats Control Type - ﬁﬂﬁumiﬁﬂlﬁmmu 2 Ag Single Cooling
Setpoint tHasaniunizArLANA NI
3.5 MstlaudayatNani1s51291una (Input for Reports)
Tuganmeasad 4 Avuaildsunsusasunaluiadesine Al
1. Outdoor dry bulb temperature
2. Zone mean air temperature
3. Surface inside temperature
4. Surface outside temperature

5. Purchased air total cooling energy
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FANITNARDIN 5 NITANHITTEIAT L UNITAUNULUNIG LT Green roof LilFeuiiiay
@ ¥ [ <
NuNslEauIuuasAIng bl

Tugan1amaaeed 5 Wiunimaasssaalilsunsy EnergyPlus  umaafiunig
A L@ > =
NAABINNIUNA Lkl 2 dunaw Aa
1. wlFaunauisz@an8nauas Green roof NU AUIUNUAINSBU
Wunnsfnelss@ansuaaaanisld Green roof LlFaudauiunigldauaui
AxFau Tunstianatsinisldierasdsuannia waldainaulssdansualunisannisld
nagu WA nATaglsuaIn1AIa9 Green roof Taulf N AT UauULIRA e
Tnelunimasasiiliiaandauauiusausiuiiaagiiaunass Tun1s31ang

Taaaniuaaun 17 uaz 2" 11 4 4 H3avBeAAIAIeNg

p9eft 6 MEaziBerautusauiutsegfiaurend i ld4ans
74 | 39A7/ | Density | Thickness K-Value R-Value
F9.H. | (Kg/m?3) (mm.) w/m.K Btu-in/ m2.K/w | Hr.ft2.F/Btu
Hr.ft*.F

1625 | 140 16 25 0.038 0.264 0.658 3.735
1650 | 175 16 50 0.038 0.264 1.316 7.470
2425 | 210 24 25 0.035 0.243 0.714 4.055
2450 | 309 24 50 0.035 0.243 1.429 8.110

AN Supercool [online], Accessed 19 November 2009.

Available from www.siamfiberglass.com
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NN 53 QUIUTNILA WAL LD gRITE N Wa S
AN Supercool [online], Accessed 19 November 2009.

Available from www.siamfiberglass.com

2. ANTTEZIIAIAUNY

Flelfuaasilann 4 5.1 ud FuhFuunenremdenuiazaianmuamm
szaznmaun Ingasdeutasimdsnulnfinildannnsaraesdan EnergyPlus Ietlu
staaspn Ifinaganen asaziinlimsseznaAunuls

ANAN AN S aunsounldanngms

AnasulWR TS (kWh) = En/COP

En = Purchased Cooling #t#annldsunsu EnergyPlus (kWh)
COP = Adui7ANsaNITnuzaa9LATasL5uane
COP =EER/ 3.412

dldl

Tpen1uualianatsianaas Merasliuannidwas 5 S9ien EER =10.6"

A9 COP = 10.6 /3.412 = 3.106

" wezaninyaRgaasuniseyindnasuluannng, 2535

o
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NSANSEEZIINIAUNY

NNIARIZEIZIIANAUYWIY Green roof ANNNTORA HAINEAS

szaiziaaIAUNY (1) = Ca/ (Cb - Co)
18 Ca = AiunuU8INAIAI Green roof (U1M)
Cb = AnlAnresaAudann A.4.a. 1 1 1 (un)

Cc = AnAnaa9a1A9R 14 Green roof T 1 T (uw)
a A dl 1% o a v
NNIARITEZAN ALY UIDIBANIT IFRWILMATAN aMnnsnAnlsangas

szazlaaIAUNY (1) = Ca/ (Cb - Co)
e Ca = f?’iunummfamwzﬁm (U )
Cb = AN weseIAudann A.4.4. 1 11 (un)

Cc = AnAraasanansf ldaurumnasanly 1 1 (wan)
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HANNSIAELAZNTIASIZRLDYA

ANIRY LI aaATaINTIAE

A =

1. WerAnEUscAnsra1a9n19 1 Green roof Tunistlasiuaiiufeuldngennns

v
o a

nsvag Tuanmgieiniaiauau

a

2. WaAnwdaulsineadesiu Green roof Teinasianisilasiuannuiauidng
BIANTNIUNWNUAIAT 11U ARNULNTBIAULQN aTnvasNTRLE s
3. WaAnulsv@nsnanednsld Green  roof  lunisaanisldwaseuann
4
PTealFuannA

[ %

ANARRUsrasAnInann ianauuniduganimaaes 1Al

TANISNARDIN 1

nsAnuis@ndnalunisld Green roof TunistlasiuaanuFaudnganansiiu
N19uaIAT TEn19ai1aNaeINAa8Ias
TANITNARNDIN 2

= a a 9/ o

nsAnese@nsnaannnig i llsunsa EnergyPlus lun13a1aad Green  roof
dl = o ¥ ! a
WanFaumauiunisldnaemaaedass
TANITNARDIN 3

nsAneUse@nsnaluniald Green roof Tunistlesriuaanfeudngannnsniou
N191a9An Taanslgldsunss EnergyPlus
GANITNARDIYN 4

nsAneLlsy@Ansualuniain Green roof Wnld iveannisldwassulniiann
wiraslfuannia laennsldllsunsy EnergyPlus
GANITNARDIN 5

nsAnmszaziaalun1sAuulunisld Green roof Wiaiauiunisldauou

nagA9ia
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1. NANISNARBRIN 1 N1SANEIUTLANENATWNNSLE Green roof lun1silasnumany

$AUTNFRIANTHIUNIIUAIAT TALINISASNADINARDIAG
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a
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mnewnil (mareadiua)
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o 1 2 3I 4 5 B T 8 B W0 M 22 W M4 15 W AW W W W N X2 13 HN
1aa (Hua)
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a
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FN3199 7 Wraifeuguu)RaMAIAINIuaN AUA 15-17 NNTIAN 2552

)
)
)

AN [N Hgagm (°C) HUNYHAGA (°C) gomMNHLRAL 9.00-18.00 W.

Jun | 15 16 17 | wda | 15 16 17 | wdy | 15 16 17 | wdw
‘Viﬁ\?ﬁ’] 39U 39U 39U

A.A.Q. 352 | 36.8| 393 | 371 | 144 | 145 | 153 | 147 ] 294 | 304 | 322 | 30.7

NLalde 10 322 | 36.2| 385 | 356 151 15.2 | 161 1551 268 | 291 | 318 | 29.2

WA 3 0.6 0.8 1.5 -0.7 -0.7 -0.8 -0.8 2.6 1.3 0.4 1.5

uasnaLlu % 8.5 1.6 2.0 4.0 -4.8 -4.8 -5.2 -5.4 8.8 4.2 1.2 4.8

watiea 10 | 303 | 33.1| 37.0| 334 | 152 | 155 | 16.4 | 157 | 259 | 27.7 | 303 | 28.0

WA 4.9 3.7 2.3 3.7 -0.8 -1 -1.1 -1 3.5 2.7 1.9 2.7

uasadu % | 13.9 | 10.0 5.8 9.9 -5.5 -6.8 -1 681 11.9 8.8 5.9 8.7

NLALTE 20 363 | 389 | 416 | 389 162 | 164 | 172 | 166 ]| 298 | 316 | 343 | 319

WA -1.1 -2.1 -2.3 -1.8 -1.8 -1.9 -1.9 -1.9 -0.4 -1.2 -2.1 -1.2

nasatli % -3.1 5.7 -5.8 481 -125 | -13.1 | -124 | -12.9 -1.3 -3.9 -6.5 -3.9

* AUEIAR)

- ﬂ'mmuqﬁqmmmxﬁmm ARNTIIANAREA 24 TH.

- Auasne ApannAnldanuRaen A.a.4. @uﬁwmmﬂuﬁmwﬁmﬁluj Lﬁﬂ@dmmmﬁmmmn
udean a.9.a. wihls lunsdifienfinauuanein ﬁh‘ﬁliﬁmwﬁqmmﬁm&uzﬂaﬂdmﬁam P.E.Q.

- Haraii % ARAINgRT ANEARI X100 WNIFEIAIFUAINUAIAT A.4.4.

AINNITNARBINLIAN

\HanAUNYRANgALIRAY 3 1 WU MAIAMINLaLTE Autlgn 20 9. avd

D). oD

A

3
AU RRINEUBNEIQARALNINTIAA AB 38.9°C T89ANNIABUAIAT A.A.8.987 37.1°C

Tnaudamuniiuiatias Aullgn 10 4y, azlA1guu)iRaNsuengIgalefsianign Ae

33.4°C Hasninnadnn A.8.8. Useunns 3.7°C viraanadtssunns 9.9%

a

WUNARINNAUBNAGALRAY 3 JU WLG NAIAT ALA.A. ATHAIMN

u

>
=2
]

A
Wan

DI

|
¢4

HoneuanAngaiadetiaaiige pe 14.7°C Tnateand ndsanaiingu Usznins 0.8-1.9 °C

WaAAUUNNRINAUBNIRALIIAINAINTY (9.00-18.00 U.) WY UAIAIMTI

[

Q a

= a a aa d‘ [ I A
Hlalde @uﬂ@ﬂ 20 TN, ACHANYUNNNNINLUBNRALLIAIMNANIUNINNGA A 31.9°C

1
1=l

POIRINIABNAIAN A.A.8.  BEN 30.7°C Inaudapunruiatias Autlgn 10 gy, axlAn

a

g auaniedtnaInaviulieangn A 28.0°C taandindinn a.a.a. Uszuin

2.7°C Yi7anad1lszinnd 8.7%
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;13199 8 WrainauguugARauaIAInTell 40 15-17 ungan 2552

)
)
)

AN fruMngeqn (°C) grMNRA4A (°C) gruuniiade 9.00-18.00

Jun | 15 16 17 | wda | 15 16 17 | wdy | 15 16 17 | wdw
3du 39U 39U

A.A.Q. 351 | 371 | 396 | 373| 156 | 155 | 163 | 158 | 295 | 303 | 322 | 30.7

WAL 10 26.7 | 284 | 30.2 | 285 | 181 182 | 186 | 183 228 | 232 | 244 | 235

WA 8.4 8.7 9.4 8.8 -2.5 -2.7 -2.3 -2.5 6.7 7.1 7.8 7.2

wasaiiu % | 239 | 234 | 237 | 235]-160 | 174 | 141 | 158 | 227 | 234 | 242 | 234

watiay 10 | 249 | 262 | 281 | 264 | 178 | 17.8| 186 | 180 | 226 | 233 | 245 | 234

WA 102 | 109 | 11.5| 109 2.2 -2.3 -2.3 -2.2 6.9 7 7.7 7.3

wasafln % | 29.0 | 293 | 29.0| 292 | -14.1 | 148 | 141 | -13.9| 233 | 231 | 239 | 237

NLALTe 20 254 | 256 | 276 | 262 | 19.7| 192 | 20.0 | 196 232 | 234 | 247 | 238

WA 9.7 115 12 114 -4.1 8.7 | -3.7 -3.8 6.3 6.9 7.5 6.9

wasaflu % | 27.6 | 309 | 303 | 297|262 | 238 | 226 | -24.0 | 213 | 227 | 232 | 224

* AUEIAR)

- ﬂ'mmuqﬁqmmmxﬁmm ARNTIIANAREA 24 TH.

- Auasne ApannAnldanuRaen A.a.4. @uﬁwmmﬂuﬁmwﬁmﬁluj Lﬁﬂ@dmmmﬁmmmn
udean a.9.a. wihls lunsdifienfinauuanein ﬁh‘ﬁliﬁmwﬁqmmﬁm&uzﬂaﬂdmﬁam P.E.Q.

- Haraii % ARAINgRT ANEARI X100 WNIFEIAIFUAINUAIAT A.4.4.

AINNITNARBINLIAN

WHagAgmnRRanalugegaiedas 3 41 wudn 1asA0 A.A.a. AzlAguUUnERED

- e

nelugeaaedeninign  Aa 37.3°C Tnaudapuniinniads Auilgn 20 o4, azilAd

1 1
a £ a

gruugiion e lugeanededesiign  Aa 26.2°C HaandInasan A.4.6. dszinn 11.1°C

YTARAILITZHIU 29.7%

HagAgnmnRRaneluAgaRan 3 1 WU UAIAT A.4.6. AzlANgUUNRRY

o—

neluingaaasiiasign e 15.8°C Inetiaandindsniatingur) Uszain 2.2-3.8 °C

WagAguun RN e lueAaINa199U (9.00-18.00 1.) WU UAIAIA.A.4.
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;13197 9 WrauinauguugieniAn e lungaas 4ui 15-17 unsAn 2552

AN [N Hgagm (°C) HUNYHAGA (°C) gomMNHLRAL 9.00-18.00 W.

Jun | 15 16 17 | wda | 15 16 17 | wdy | 15 16 17 | wdw
3du 39U 39U

A.A.Q. 316 | 319 | 342 | 326 | 171 | 171 | 176 | 172 272 | 27.7 | 290 | 28.0

NLalde 10 299 | 315| 333 | 316 179 | 176 | 180 | 178 253 | 266 | 271 | 264

WA 1.7 0.4 0.9 1.0 -0.8 -0.5 -0.4 -0.6 1.9 1.1 1.9 1.6

uasnaLlu % 5.3 1.2 2.6 3.0 -4.6 -2.9 -2.2 -3.4 6.9 3.9 6.5 5.7

watlaa 10 | 27.7 | 298| 319 | 208 | 166 | 17.2| 176 | 171 | 241 | 257 | 270 | 256

WA 3.9 2.1 2.3 2.8 05| -01 0 0.1 3.1 2 2 2.4

uasadu % | 12.3 6.5 6.7 8.5 2.9 -0.5 0 05| 113 7.2 6.8 8.5

NLALTE 20 202 | 297 | 325 | 279 167 | 167 | 175 | 17.0) 253 | 261 | 279 | 264

WA 2.4 2.2 1.7 4.7 0.4 0.4 0.1 0.2 1.9 1.6 1.1 1.6

nasailu % 7.5 6.8 49| 144 2.3 23 0.5 1.1 6.9 57 3.7 5.7

* AUEIAR)

- ﬂ'mmuqﬁqmmmxﬁmm ARNTIIANAREA 24 TH.

- Auasne ApannAnldanuRaen A.a.4. @uﬁwmmﬂuﬁmwﬁmﬁluj Lﬁﬂ@dmmmﬁmmmn
udean a.9.a. wihls lunsdifienfinauuanein ﬁh‘ﬁliﬁmwﬁqmmﬁm&uzﬂaﬂdmﬁam P.E.Q.

- Haraii % ARAINgRT ANEARI X100 WNIFEIAIFUAINUAIAT A.4.4.

AINNITNARBINLIAN

WagAguuiainiAnelugegalafg 3 91 wudn uasAn A.a.a.  AziAn

UUNAGIAARALNINTEGR A8 32.6°C Tneudsauninilalie Aullgn 20 98, azdlen

an1angluangaleat 3 Ju Wu9N MAIAMINLA LY Autlgn

pud)
©
o)
.
2D
oD
2
~
)
Y )

a P A o A p o o | o P
20 . ATNATRAUNINRAN @Lﬂ@ﬂuﬂﬂm@‘@ AR 17.0°C I@ﬂu@ﬂﬂqquﬂ\?ﬂqmuﬁﬂuj gzl

0.1-0.8 °C
WagArguunIaInIANIaluRaaINA19dU (9.00-18.00 W.) WLIF1 UAIA
A a a} o dl A ° o 7 2 a
A.4.8. AzNANgUUNHIRALNAINTUNINIEA A 28.0°C Tnenasavninwiaiias Aulgn 10

iy, AzdAtguuniledanasiutiasnga Ae 25.6°C taadpandnuainn A.6.6. dszanu

q

2.4°C Yi7aanadilszinnd 8.5%
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#7UNANITNARDIN 1

1 ¥ v
AMNN1INAABITHULARLAN U RN ATUIBINAIANTN 4 Tia A 11N904a71

o

HA AR
1. AUUNNAINAIAIAEUAN
AnA13799 7 agulAd lugainainansdusaus 9.00-18.00 W, NAIAIU

1
o a

= a = an dl d
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HAATN Gh grunnARamilandnn (°C) | qompgiRialsindenn cC) | qrmglennianialu (o)

T 494m [ﬁ"m;m it gagm r;‘i"]zgm it gagm ﬁlmm i
NANTU NANTU NANNTU
15 40.5 17.3 33.0 35.6 18.1 28.6 31.7 18.8 26.3
g_(i 16 40.7 14.6 33.2 35.8 17.3 28.6 321 18.1 26.3
g 17 419 16.2 34.3 36.9 17.7 29.6 33.3 19.0 27.3
N A 3 41.0 16.0 33.5 36.1 17.7 28.9 32.3 18.6 26.6
Z 15 35.2 14.4 29.4 35.1 15.6 29.5 31.1 171 27.2
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% 17 39.3 15.3 32.2 39.6 16.3 32.2 34.2 17.6 29.0
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E 17 6.6% 5.8% 4.0% -6.8% 8.5% -8.0% 2.7% 7.9% -5.8%
= wAus i | 10.7% | 8.8% | 84% | 2.9% | 12.0% | -55% | 0.03% | 7.8% | -4.7%
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T 494m [ﬁ"m;m it gagm r;‘i"]zgm it gagm ﬁlmm i
NANTU NANTU NANNTU
15 34.8 18.3 29.9 27.2 21.3 23.7 29.5 19.6 25.3
g_(i 16 35.4 18.9 30.7 27.6 21.2 23.8 29.9 191 25.4
g 17 36.3 20.0 31.7 28.6 21.8 24.6 31.0 20.0 26.4
N A 3 355 19.0 30.7 27.8 21.4 24.0 30.1 19.5 25.7
Z 15 32.2 151 26.8 26.7 18.1 22.8 29.9 17.9 25.3
% 16 36.2 15.2 29.1 28.4 18.2 23.2 31.5 17.6 26.6
% 17 38.5 16.1 31.8 30.2 18.6 24.4 33.3 18.0 27.1
& e 3 35.6 15.4 29.2 28.4 18.3 23.4 31.5 17.8 26.3
15 2.6 3.2 3.1 0.5 3.2 0.9 0.4 1.7 0.0
z 16 -0.8 3.7 1.6 0.8 3.0 0.6 -1.6 1.5 1.2
g 17 2.2 3.9 -0.1 -1.6 3.2 0.2 -2.3 2.0 -0.7
A 3 0.4 3.6 1.5 0.6 3.1 0.5 1.4 1.7 0.6
N 15 8.0% | 21.1% | 11.5% 1.8% | 17.6% 3.9% -1.3% 9.4% 0.0%
‘% 16 22% | 24.3% 5.4% 2.8% | 16.4% 2.5% -5.0% 8.5% -4.5%
E 17 S5.7% | 24.2% -0.3% 52% | 17.2% 0.8% -71.0% | 11.1% -2.5%
= wAu3du | 0.03% | 232% | 55% | 2.0% | 17.0% | 2.4% | -44% | 96% | -2.3%
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i qugn | anga | win | guge | san | WAt | gegn | snge | edw
ANl NANTY NA9TY
15 31.6 185 | 277| 266| 212| 234| 293 196 | 252
D_(i 16 32.2 18.9 28.4 27.0 211 23.4 29.7 19.1 25.3
g 17 33.3 199 | 296| 280| 216| 242] 308 199 | 263
. e 3 32.3 19.1 285 | 272 | 213 236]| 299 195 | 256
Z 15 30.3 15.2 25.9 24.9 17.8 22.6 27.7 16.6 241
% 16 33.1 155 | 277 | 262 178 | 233| 298 172 | 257
% 17 37.0 164 | 303 | 281 186 | 245| 319 176 | 270
& it 3 7u 33.4 15.7 27.9 26.4 18.0 23.4 29.8 171 25.6
15 1.3 3.3 1.8 1.7 3.4 0.8 1.6 3.0 1.1
z 16 -0.9 3.4 0.7 0.8 3.3 0.1 -0.1 1.9 0.4
g 17 -3.7 3.5 -0.7 -0.1 3.0 -0.3 0.1 2.3 -0.7
e 3 1.1 3.4 0.6 0.8 3.3 0.2 0.5 2.4 0.0
N 15 42% | 21.7% 6.9% 6.8% | 19.1% 3.5% 57% | 18.0% 4.5%
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2 il 3 4u -2.8% | 21.6% 2.3% 3.1% | 17.9% 0.9% 1.9% | 14.0% 0.1%
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HAATN Gh grunnARamilandnn (°C) | qompgiRialsindenn cC) | qrmglennianialu (o)

i qugn | anga | win | guge | san | WAt | gegn | snge | edw
ANl NANTY NA9TY
15 36.0 179 | 308| 265 221 236 | 292 199 | 253
D_(i 16 36.8 18.5 31.7 26.8 21.9 23.6 29.6 19.3 254
g 17 37.6 197 | 326| 277| 224| 243| 307| 202| 263
. e 3 36.8 187 31.7| 210 221 238 | 298 198 | 256
Z 15 35.9 16.4 29.8 254 19.7 23.2 28.7 16.7 25.3
% 16 38.9 164 | 316| 256 192 | 234 297 167 | 26.1
% 17 416 172 | 343| 276| 200| 247]| 325 175 | 279
& it 3 7u 38.8 16.6 31.9 26.2 19.6 23.7 30.3 16.9 26.4
15 0.1 1.5 1.0 1.1 2.4 0.4 0.5 2.2 0.0
z 16 2.1 2.1 0.1 1.2 2.7 0.2 -0.1 2.6 0.7
g 17 -4.0 2.5 -1.7 0.1 24 -0.4 -1.8 2.7 -1.6
e 3 2.0 2.0 0.2 0.8 25| 0.06 -0.4 2.5 0.7
< 15 02% | 91% | 33% | 43% | 121% | 17%| 17% | 131% | 0.0%
‘% 16 -5.3% | 12.8% 0.3% 46% | 14.0% 0.8% -0.3% | 15.5% -2.6%
E 17 -9.6% | 14.5% -4.9% 0.3% | 12.0% -1.6% -55% | 15.4% 5.7%
2 il 3 4u -4.9% | 121% -0.4% 3.0% | 12.7% 0.3% -1.3% | 14.6% -2.7%
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T
=

AN [N Hgagm (°C) gmmﬁrﬁ'w@m (°C) fuuHLaae 9.00-18.00 U.

qun | 15 | 16 | 17 | wie | 15 | 16 | 17 | wAe [ 15 | 16 | 17 | wde
P&IPN 39u 39u 39u
A.A.Q. 50.0 | 52.8 | 55.7 | 528 | 26.0 | 26.3 | 276 | 26.6 | 40.7 | 46.8 | 482 | 452
wwade 10 | 485 | 492 | 532 | 503 | 26.3 | 274 | 27.9 | 27.2| 404 | 451 | 474 | 44.3
AR 15| 36| 25| 25| 03| 11| 03| -06| 03| 17| 08| 09
wasiailu % 3| 68| 45| 47| 12| 42| 11| 23| 07| 36| 17| 20
watiae 10 | 466 | 474 | 51.1 | 458 | 267 | 27.8 | 284 | 276 | 39.4 | 438 | 458 | 43.0
WA 3.4 5.4 4.6 7 -0.7 -1.5 -0.8 -1 1.3 3 24 22
wasaiu% | 68| 102 | 83| 133| 27| 57| 29| -38| 32| 64| 50| 49
NLALTe 20 49.0 | 499 | 543 | 480 2569 | 270 | 275 | 26.8| 408 | 458 | 48.0 | 449
WA 1 2.9 1.4 1.7 0.1 -0.7 0.1 -0.2 -0.1 1 0.2 0.3
uaf1alu % 2 55 2.5 3.2 04| -27 04| 08| -02 21 0.4 0.7
waen 20 | 47.8 | 49.0 | 53.1 | 50.0 | 263 | 27.4 | 279 | 272 | 403 | 452 | 472 | 44.2
AR 22| 38| 26| 28| 03| 11| 03| 06| 04| 16 1 1
nasatlu % 4.4 7.2 4.7 53 -1.2 -4.2 -1.1 -2.3 1.0 3.4 2.1 2.2
P9 15 \WEUWELg MO RRAMAIAINNELEN it 15-17 e
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AR 39u 39u 39u
A.4.9. 572 | 595 | 523 | 56.3| 269 | 239 | 257 | 255 | 495 | 515 | 438 | 483
NLaLde 10 549 | 56.8 | 515 | 544 | 271 | 276 | 266 | 271 ] 49.0 | 511 | 439 | 48.0
WA 2.3 2.7 0.8 1.9 -0.2 -3.7 -0.9 -1.6 0.5 0.4 -0.1 0.3
uaf1alu % 4.0 4.5 1.5 34| -07|-165]| 35| -63 1.0 08| -02 0.6
wiatier 10 | 52.3 | 54.1| 49.2 | 51.9| 275 | 280 | 27.0 | 275 47.0 | 49.0 | 425 | 462
AR 49| 54| 31| 44| 06| 41| -13 2] 25| 25| 13| 21
washaiu% | 86| 91| 59| 78| 22|-172| 51| 78| 51| 49| 30| 43
NLALTe 20 56.0 | 58.0 | 522 | 554 | 26.7| 270 | 258 | 265| 498 | 519 | 442 | 487
NABINY 1.2 1.5 0.1 0.9 0.2 -3.1 -0.1 -1 -0.3 -0.4 -0.4 -0.4
washaiu% | 24| 25| 02| 16| 07]-130| 04| -39| -06| -08| -09| -08
waniles 20 545 | 56.4 | 509 | 539 | 270 | 273 | 262 | 268 48.7 | 50.7 | 433 | 476
WA 2.7 3.1 1.4 2.4 -0.1 -3.4 -0.5 -1.3 0.8 0.8 0.5 0.7
nasali % 4.7 5.2 2.7 4.3 -0.4 | -14.2 -1.9 -5.1 1.6 1.6 1.1 1.4
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;13199 16 WFaLsUg U RRIMAIAINEUaN JUN 15-17 Fuaax

AN fUNNNgIgn (°C) HUNNAAI4A (°C) grungAlede 9.00-18.00 1.

Jun | 15 16 17 | wda | 15 16 17 | wdy | 15 16 17 | wdw
‘Viﬁ\‘iﬁ’] 39U 39U 39U

A.A.Q. 485 | 482 | 469 | 479 272 | 261 | 232 | 255 | 417 | 416 | 39.7 | 41.0

NLalde 10 494 | 497 | 489 | 493 | 278 | 269 | 242 | 263| 419 | 431 | 419 | 423

WA -0.9 -1.5 -2 -1.4 -0.6 -0.8 -1 -0.8 -0.2 -1.5 -2.2 -1.3

uasnaLlu % -1.9 -3.1 -4.3 -2.9 -2.2 -3.1 -4.3 -3.1 -0.5 -3.6 -56.5 -3.2

watiae 10 | 475 | 477 | 466 | 473 | 283 | 274 | 249| 268 408 | 418 | 405 | 41.0

WA 1 0.5 0.3 0.6 -1.1 -1.3 1.7 -1.3 0.9 -0.2 -0.8 0

nasatlu % 2.1 1.0 0.6 1.3 -4.0 -5.0 -7.3 -5.1 2.2 -0.5 -2.0 0.0

NLALTE 20 496 | 502 | 495 | 498 | 270 | 263 | 235 | 256 | 420 | 435 | 423 | 426

WA -1.1 -2 -2.6 -1.9 0.2 -0.2 -0.3 -0.1 -0.3 -1.9 -2.6 -1.6

nasailu % -2.3 -4.1 -5.5 -4.0 0.7 -0.8 -1.3 -0.4 -0.7 -4.6 -6.5 -3.9

wiatiat 20 48.5 | 49.0 | 481 485 274 | 266 | 240 | 260 413 | 427 | 414 | 41.8

NABIY 0 -0.8 -1.2 -0.6 -0.2 -0.5 -0.8 -0.5 0.4 -1.1 -1.7 -0.8

nasatlu % 0.0 -1.7 -2.6 -1.3 -0.7 -1.9 -3.4 -2.0 1.0 -2.6 -4.3 -2.0

* UHEILAR
E——

1. AU NEIAAUAZHAIGA ARAINTINIAIRADA 24 T,

I a

2. ANUAFNY ARAINANTIAAINUAIAN A.4.8. AUAIEAIAINUAIANTHABI] B ATNGAMI

k1l Q k1l

v
o 1

ARRIANNAIAN A.4.4. W le TuniNARRALLEAII AN LFARNNUAIANTRATILAINI

a

NAIA A.A.Q.

3. 1asailn % ARAINGAT AMNAGIE X100 UTARLAGTUAINUAIAT A.4.5.
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NAN1SNARAUUTELLNE LD UUYNRINAIAINNEUAN

LARULNENEIY

o a

WallFauiauA )R nasAI N auan WA LN HIEUNLS) A19INYH
1afe luga9198 181934 (9.00-18.00 1.) TBSNAIANMIIIUIATIBLAY 10 T3, AZAINTINAIAN
A.A.A8. UI2NN0 2.2 °C YTAARAY 4.9 % T94AINIAD UAIAIMIWIATaAY 20 B9, HANAN

ATURIAN A.E.A. UTzHIU 1 °C viTaanad 2.2 %

LADURIUNAN

I a

WanFaumauA U IHIMaIAIN 18N TR UAIMIANNLGN ANgUIUYY

9 a

12ae 1uT9919aNA1991 (9.00-18.00 U.) WRINAIANMIUIATRLAY 10 TN, AHATNAFN
@AY 3 41 1NNgA ARAINIIUAIA A.4.6. UTTNI0s 2.1 °C ¥TeARaI 4.3 % T84AINIAD

UAIA M UIATIALAY 20 Tu. DANAINIINAIA A.4.8. UTzinu 0.7 °C vF0anad 1.4 %

LARUEUINAN
dll a 1 aa [ A % 1 1 a
WallsauinsuaAIguu)iiandsa N auan luAaus U ANNLLY A19NYH
19ae l1ug9919aNA1991 (9.00-18.00 1.) WRIMAIANMIUIATRLAY 10 TN, AHATNAFN
128 3 JU NINNGA PBYINALNAIAT A.A.8. FAIAINIAD UAIATMIINUIATIBEIFAL 20 TN, HAN

AININMAIAT A.4.8. 0.8 °C WTBLNNTY 2.0 %
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HUNYHAGA (°C)

T
=

AN [N Hgagm (°C) fuuHLaae 9.00-18.00 U.

qun | 15 | 16 17 | whe [ 15 16 | 17 | wdw | 15 | 16 17 | iofe
P&IPN 39u 39u 39u
A.4.9. 439 | 46.6 | 492 | 466 | 283 | 284 | 30.0 | 289 | 36.6 | 40.9 | 424 | 40.0
wwade 10 | 363 | 37.3 | 39.3 | 37.7| 323 | 328 | 335| 329 342 | 351 | 361 | 351
AR 76| 93| 99| 89 4| 44| -35 4| 24| 58| 63| 49
wasaiiu% | 17.3 | 200 [ 201 | 191 | 141 | 155 | -11.7 | 138 | 6.6 | 142 | 149 | 123
woatiae 10 | 36.0 | 37.0 | 388 | 37.3| 323 | 328 | 335| 329| 341 | 349 | 359 | 349
AN 7.9 96 | 104 9.3 4| -44| -35 -4 2.5 6 6.5 5.1
nasiaiu% | 18.0 | 206 | 21.1 | 200 | -14.1 | 155 | -11.7 | -13.8 | 6.8 | 147 | 153 | 128
WAL 20 364 | 368 | 382 | 371 | 344 | 346 | 350 | 347 | 352 | 353 | 36.2| 356
NARNa 7.5 9.8 11 95| -61 -6.2 -5 5.8 1.4 5.6 6.2 4.4
wasadlu % | 174 | 21.0| 224 | 204 | 216 | -21.8 | -16.7 | -20.1 38| 13.7| 146 | 11.0
waten 20 | 356 | 36.1| 37.6 | 364 | 33.7 | 339 | 344 | 340| 345 347 | 356 | 349
AR 83| 105| 116 | 102| 54| 55| 44| 51| 21| 62| 68| 5.1
wasadlu % | 189 | 225 | 236 | 219 -19.1 | 194 | -14.7 | -17.6 57| 1562 | 16.0 | 12.8

P9 18 wRaumaugnmniRelsindsan Fufl 15-17 Ameu
AN fRUNNNFIgA (°C) Qmmﬁ[ﬁ'ﬂzgm (°C) @qmmﬁm?@ 9.00-18.00 .

fuit | 15 | 16 | 17 [ wde [ 15 | a6 | 17 | wAe | 15 | 16 | 17 | wde
AR 39u 39u 39u
p.4.9. 50.0 | 51.8 | 46.4 | 49.4 | 292 | 303 | 285 | 20.3 | 43.0 | 44.9 | 390 423
uwavde 10 | 38.8 | 40.2 | 384 | 39.1| 325| 33.9 | 33.8 | 334 | 355| 37.1| 356 | 36.1
NABNg 12| 16| 8| 103| 33| 36| 53| 41| 75| 78| 34| 62
undinaifhu % | 224 | 224 | 172 209|113 | 119 | 186 | 140 | 174 | 174 | 87| 147
wiatder 10 | 382 | 39.6 | 37.9 | 386 | 324 | 338 | 337 | 333| 352 36.7 | 353 | 357
NABNS 18| 122 85| 108| 32| 35| 52| 4| 78| 82| 37| 66
wasnafhu% | 236 | 236 | 183 | 21.9|-11.0| 116 | -182 | 137 | 181 | 183 | 95| 156
uwadu 20 | 37.5| 388 | 38.0 | 38.1| 340 354 | 356 | 350 353 | 36.6| 363 | 36.1
NABNg 125 13| 84| 13| 48| 51| 71| 57| 77| 83| 27| 62
unsinaihu % | 250 | 251 | 181 | 229|164 | -16.8 | 249 | -195| 179 | 185 | 69| 147
watfen 20 | 36.8 | 37.9 | 37.1 | 37.3| 334 | 347 | 348 | 343 | 347 | 359 | 355 | 354
KA 132 139| 93| 121| 42| 44| 63| 5| 83| 9| 35| 69
undinaifhu % | 26.4 | 26.8 | 200 | 24.5| 144 | 145 | 221 | 174 | 193 | 200 | 90| 163
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;113199 19 WFuumsug R lFNAIAN AUN 15-17 Fura

AN fUNNNgIgn (°C) HUNNAAI4A (°C) grungAlede 9.00-18.00 1.

Jun | 15 16 17 | wda | 15 16 17 | wdy | 15 16 17 | wdw
3du 39U 39U

A.A.Q. 444 | 443 | 423 | 437 ] 299 | 287 | 265 | 284 | 387 | 383 | 36.3 | 37.8

NLalde 10 393 | 393 | 376 | 387| 352 | 343 | 335| 343 370 | 365 | 353 | 36.3

WA 5.1 5 4.7 5 -5.3 -5.6 -7 -5.9 1.7 1.8 1 1.5

uasaudu s | 115 | 11.3 | 11.1 141177 ] -195 | -26.4 | -20.8 4.4 4.7 2.8 4.0

watiea 10 | 39.0 | 389 | 372 | 383 | 352 | 343 | 335 | 343| 369 | 363 | 351 | 36.1

NABIY 54 5.4 5.1 54 -5.3 -5.6 -7 -5.9 1.8 2 1.2 1.7

wasaiu % | 122 | 122 | 121 124 | -17.7 | -195 | -26.4 | -20.8 4.7 52 3.3 4.5

NLALTE 20 394 | 395 | 387 | 39.2| 372 | 36.8| 364 | 36.8] 381 | 378 | 369 | 37.1

WA 5 4.8 3.6 45| -73| -8.1 -9.9 -8.4 0.6 0.5 -0.6 0.7

wasadlu % | 113 | 108 85| 103 | -244 | -282 | -374 | -29.6 1.6 1.3 1.7 1.9

woatag 20 385 | 384 | 3r7| 382 364 | 359 | 354 | 359 372 | 369 | 359 | 36.7

WA 5.9 5.9 4.6 5.5 -6.5 -7.2 -8.9 -7.5 1.5 1.4 0.4 1.1

wasadlu % | 133 | 133 | 109 | 126 | 217 | 251 | -33.6 | -26.4 3.9 3.7 1.1 2.9

* UHEILAR
E——

1. AU NEIAAUAZHAIGA ARAINTINIAIRADA 24 T,

I a

2. ANUAFNY ARAINANTIAAINUAIAN A.4.8. AUAIEAIAINUAIANTHABI] B ATNGAMI

k1l Q k1l

v
o 1

ARRIANNAIAN A.4.4. W le TuniNARRALLEAII AN LFARNNUAIANTRATILAINI

a

NAIA A.A.Q.

3. 1asailn % ARAINGAT AMNAGIE X100 UTARLAGTUAINUAIAT A.4.5.
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HANISNARRLLTELNALgURN NR LAUAIAN

u

LARULNENEIY

k%4 o

dll = 1 aa A ! ' a dl
WanFaunauAguug it lFndsan lwneumsaunudn Agungiieasly
999 AINANTU (9.00-18.00 U.) WAIUAIANNTIUIATDLAU 10 TN, WATUARIATND
woadaAy 20 44, ATHATNARA1LREAY 31U NINNFALINAY ABAINIIUAIAT A.4.4.

1l9vi10d 5.1 °C iFaanad 12.8 %

LARURIUIAN
dl = 1 aa % [ 3 A a 1 1 a dl
WanlBauisuaArguungiia lFudsan Tumeudamnaunudn Aguuundiaaely
1919ANA19TU (9.00-18.00 U.) WAIVAIAMNUIATIALAY 20 TN, AxNANAA1IeAe 3 T1d
NINAGA ABAMNTIMAIAT A.4.4. UITNI0L 6.9 °C WIBARAT 16.3 % TBIAINIAS NAIALN

UIAtatAY 10 @1, HANAININNAIAT A.4.4. 1521104 6.6 °C 17aanad 15.6 %

LADUBUINAN

k%4 o

dl = 1 aa A o 1 1 a dl
WanBauisuaAgungina lFudsan Tumausuonaunudn Arguuiniiaanly
12919ANA19TU (9.00-18.00 U.) VRIVARIAMNUIATIRLAY 10 TN, AxNANAA1Lede 3 T1
NINNGA ABAINIINAIAT A.6.6. YT 1.7 °C WTAANAY 4.5 % 98IANNIAD UAIAIM

UNALRLAY 20 91, HAVAINIINAIAT A.4.8. 1.1 °C 1TaRARI 2.9 %
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121

T
=

AN [N Hgagm (°C) gmmﬁrﬁ'w@m (°C) fuuHLaae 9.00-18.00 U.

fuin | 15 16 17 | whe [ 15 16 17 | wae | 15 16 17 | iofe
P&IPN 39u 39u 39u
A.4.9. 395 | 394 | 441 | 410 30.7| 305 | 322 | 311 | 365 | 359 | 39.7 | 374
wwady 10 | 376 | 358 | 40.1 | 37.8| 322 | 327 | 333 | 327 | 362 | 345| 378 | 36.2
HARN4 19| 36 4| 32| 15 22| 11| 16| 03| 14| 19| 12
washaiuo | 48| 91| 91| 78| 49| 72| 34| 51| 08| 39| 48| 32
woatiae 10 | 375 | 356 | 39.8 | 37.6| 322 | 326 | 332 | 326 | 36.1 | 344 | 37.7 | 36.1
Al N 2 3.8 4.3 341 15| -21 -1 -1.5 0.4 1.5 2 1.3
wasaiu% | 51| 96| 98| 83| 49| 69| 31| 48| 11| 42| 50| 35
WAL 20 386 | 36.2 | 402 | 384 | 340 | 342 | 344 | 342 376 | 354 | 385 | 37.2
NARNa 0.9 3.2 3.9 26 33| 37| 22| -3.1 -1.1 0.5 1.2 0.2
uasinaiy % 2.3 8.1 8.8 6.3 ] -10.7 | -12.1 -6.8 | -10.0| -3.0 1.4 3.0 0.5
woatag 20 376 | 354 | 393 | 375 327 | 331 | 334 | 331 | 365 | 346 | 37.7| 36.3
AR 1.9 4| 48| 35 2| 26| 12 -2 0| 13 2| 14
uasnay % 48 | 102 | 109 85] 65| 85| -3.7| 64 0.0 3.6 5.0 2.9

P97 21 WRauwaugamgiainiAnialy i 15-17 Aaman
AN fRUNNNFIgA (°C) Qmmﬁ[ﬁ'ﬂzgm (°C) @qmmﬁm?@ 9.00-18.00 .

fuit | 15 | 16 | 17 [ wde [ 15 | a6 | 17 | wAe | 15 | 16 | 17 | wde
AR 39u 39u 39u
p.4.9. 436 | 449 | 417 | 434 | 314 | 329 | 314 | 31.9| 39.2 | 408 | 376 | 392
wwavde 10 | 39.1 | 40.2 | 393 | 396 323 | 336 | 336 | 332| 36.9| 382 | 374 | 375
NABNg 45| 47| 24| 38| 09| 07| 22| 43| 23| 26| 02| 17
undinaifhu% | 103 | 105 | 58| 88| 29| 21| 70| 41| 59| 64| 05| 43
wiater 10 | 38.9 | 39.9 | 30.0 | 393| 322| 334 | 334 | 330 36.7| 37.9 | 372 | 37.3
NABNS 4.7 s| 27| 41| 08| 05| 2| 11| 25| 29| 04| 19
wasnadu% [ 108 | 114 | 65| 94| 25| 15| 64| 34| 64| 74| 11| 48
uwade 20 | 39.3 | 404 | 400 | 39.9| 336 | 347 | 349 | 344 | 37.6| 387 | 386 | 383
NABNg 43| 45| 17| 35| 22| 18| 35| 25| 16| 21| | 09
undinaiu% [ 09| 100| 41| 81| 70| 55|11 78| 41| 51| 27| 23
watfen 20 | 382 | 301 | 387 | 387 | 325| 335| 336 | 332| 366 | 37.7 | 374 | 372
WA 54| 58| 3| 47| 11| 06| 22| 13| 26| 31| 02 2
wasnadlu % | 124 | 12.9 72| 108 85| 18| -7.0| -4.1 6.6 7.6 0.5 5.1
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;13199 22 FaumsuguunRaInIAnIely Jun 15-17 fuaa

AN fUNNNgIgn (°C) HUNNAAI4A (°C) grungAlede 9.00-18.00 1.

Jun | 15 16 17 | wda | 15 16 17 | wdy | 15 16 17 | wdw
‘Viﬁ\‘iﬁ’] 39U 39U 39U

A.A.Q. 421 | 419 | 371 | 404 ] 326 | 314 | 298| 312 387 | 38.0| 338 | 36.8

NLalde 10 41.0 | 409 | 365 | 394 | 351 | 342 | 333 | 342 391 | 386 | 351 | 376

WA 1.1 1 0.6 11 25| 28| -35 3| 04| -06| 13| -08

uasnaLlu % 2.6 24 1.6 2.5 -r.7 -8.9 | -11.7 -9.6 -1.0 -1.6 -3.8 -2.2

watiay 10 | 408 | 407 | 363 | 393 | 349 | 341 | 333 | 341 | 39.0| 385 | 350 | 37.5

NABIY 1.3 1.2 0.8 1.1 -2.3 2.7 -3.5 -2.9 -0.3 -0.5 -1.2 -0.7

nasatlu % 3.1 2.9 2.2 2.7 -1 -8.6 | -11.7 -9.3 -0.8 -1.3 -3.6 -1.9

NLALTE 20 422 | 423 | 384 | 409 | 36.7 | 36.3 | 359 | 36.3| 40.7 | 40.5 374 | 395

WA -0.1 -0.4 -1.3 -0.5 -4.1 -4.9 -6.1 -5.1 -2 -2.5 -3.6 2.7

nasatli % -0.2 -1.0 -3.5 -1.2 | -126 | -15.6 | -20.5 | -16.3 5.2 -6.6 | -10.7 -7.3

woatag 20 408 | 408 | 36.8 | 395 353 | 34.7 | 341 | 347 ] 393 | 39.0| 357 | 380

WA 1.3 11 0.3 0.9 2.7 -3.3 -4.3 -3.5 -0.6 -1 -1.9 -1.2

nasatlu % 3.1 2.6 0.8 2.2 -83 | -105 | -144 | -11.2 -1.6 -2.6 -5.6 -3.3

* UHEILAR
E——

1. AU NEIAAUAZHAIGA ARAINTINIAIRADA 24 T,

I a

2. ANUAFNY ARAINANTIAAINUAIAN A.4.8. AUAIEAIAINUAIANTHABI] B ATNGAMI

k1l Q k1l

v
o 1

ARRIANNAIAN A.4.4. W le TuniNARRALLEAII AN LFARNNUAIANTRATILAINI

a

NAIA A.A.Q.

3. 1asailn % ARAINGAT AMNAGIE X100 UTARLAGTUAINUAIAT A.4.5.
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HanIsNAaaLsELsuauiaMuganAnly

LARULNENEIY

WanReuiauaAanmgianiAn g U UL ENIUNLST ANgUUYALIRAY

Tutin919a1na199u (9.00-18.00 1) TBNUAIA R UIaTIaaAY 10 1. azlANARILRAE 3

A o

1 WNNAA AARININUAIAN A.4.A. UTZHIDU 1.3 °C YTDAAAY 3.5 % FAIAINIAD NAIAN

q

wNamaAY 10 1. FARINIUAIAT A.6.4. UTzund 1.2 °C 1iseanad 3.2 %

LABURIUNAN

WansaumeudAiguuneainiAneluredneugeaiiannudl Angamiiaas

lugaanainanedis (9.00-18.00 U.) TBNUAIANMEINWIATIRLAY 20 Tu. azlANaA19af 3

!
A o ! o

Ju NnAgA ARANIINAIAN A.4.A. LTz 2.0°C IRAAA 51 % 2R9AINTAD UAIAN

q

2V

unuaatiasA 10 du. AANAINIIUAIAT A.4.48. Tzats 1.9 °C WiTaanas 4.8 %

LAAUEUIAN
dll = { a N o ' 1 a d‘
WansaumauaAgmnienianigluaesmheuiuiaunudn Angam)iiaas
Tu991981Na193U (9.00-18.00 W.) 1aINAIAUIWIARLAY 10 T3, AzllANasigLRA 3
U 1NNgA ABGININNAIAT A.A.A. 0.7 °C WIDLNNTW 1.9 %  F0IANIAD UAIAIULN

! ¥
NUAITEAY 10 TH. HANGINdINAIAT A4, 0.8 °C YTALNTY 2.2 %
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A7UNANTNARRIN 3

v 1
anNnInaselTELIREUNaIANRY 5 B8ia Nanaeedaallsunsa EnergyPlus Tu
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prateseaziaaanisilautayaluldsunsy EnergyPlus (IAN15NARIN 3)

VERSION,
2.2; I- Version Identifier
l- =========== ALL OBJECTS IN CLASS: BUILDING ===========
BUILDING,
Cell Test, I- Building Name
0, I- North Axis {deg}
City, I- Terrain
0.04, I- Loads Convergence Tolerance Value
0.4, I- Temperature Convergence Tolerance Value {deltaC}
FullExterior, I- Solar Distribution
25; I- Maximum Number of Warmup Days

TIMESTEP IN HOUR,

6; I- Time Step in Hour

148

- =========== ALL OBJECTS IN CLASS: INSIDE CONVECTION ALGORITHM

INSIDE CONVECTION ALGORITHM,
Detailed; I- Algorithm
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=========== ALL OBJECTS IN CLASS: OUTSIDE CONVECTION ALGORITHM

OUTSIDE CONVECTION ALGORITHM,

Detailed; I- Algorithm
l- =========== ALL OBJECTS IN CLASS: SOLUTION ALGORITHM ===========
SOLUTION ALGORITHM,

CTF; I- SolutionAlgo

RUN CONTROL,

No, I- Do the zone sizing calculation
No, I- Do the system sizing calculation
No, I- Do the plant sizing calculation
No, I- Do the design day simulations
Yes; I- Do the weather file simulation

RunPeriod,
1, I- Begin Month
1, I- Begin Day Of Month
12, I- End Month
31, I- End Day Of Month
UseWeatherFile, I- Day Of Week For Start Day
Yes, I- Use WeatherFile Holidays/Special Days
Yes, I- Use WeatherFile DaylightSavingPeriod
No, I- Apply Weekend Holiday Rule
Yes, I- Use WeatherFile Rain Indicators

Yes, I- Use WeatherFile Snow Indicators
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1; I- Number of times runperiod to be done

|- =========== ALL OBJECTS IN CLASS: LOCATION ===========

Location,
Bangkok, I- LocationName
13.92, I- Latitude {deg}
100.6, I- Longitude {deg}
7, I- TimeZone {hr}
12; I- Elevation {m}

MATERIAL:REGULAR,

FO7 25mm stucco, I-Name

Smooth , - Roughness

0.0254, I- Thickness {m}

0.72, I- Conductivity {W/m-K}
1856, I- Density {kg/m3}

840, I- Specific Heat {J/kg-K}
0.9, I- Absorptance:Thermal
0.8, I- Absorptance:Solar
0.7; I- Absorptance:Visible

MATERIAL:REGULAR,

M14a 100mm heavyweight concrete, !- Name

MediumRough, I- Roughness
0.1016, I- Thickness {m}

1.95, I- Conductivity {W/m-K}
2240, I- Density {kg/m3}

900, I- Specific Heat {J/kg-K}
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0.9, I- Absorptance:Thermal
0.7, I- Absorptance:Solar
0.7; I- Absorptance:Visible

MATERIAL:REGULAR,

THO5-A-Brick-dry-plaster-cement-tile, !- Name

Smooth, I- Roughness

0.1, I- Thickness {m}

0.807, I- Conductivity {W/m-K}
1760, I- Density {kg/m3}

837, I- Specific Heat {J/kg-K}
0.9, I- Absorptance:Thermal
0.7, I- Absorptance:Solar
0.5; I- Absorptance:Visible

MATERIAL:REGULAR,

THO6-Concrete, I-Name

Smooth, I- Roughness

0.1, [- Thickness {m}

1.442, I- Conductivity {W/m-K}
2400, I- Density {kg/m3}

920, I- Specific Heat {J/kg-K}
0.9, I- Absorptance:Thermal
0.7, I- Absorptance:Solar
0.5; I- Absorptance:Visible

MATERIAL:REGULAR,
G06 50mm wood, I- Name

MediumSmooth, I- Roughness
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0.0508, I- Thickness {m}

0.15, I- Conductivity {W/m-K}
608, I- Density {kg/m3}

1630; I- Specific Heat {J/kg-K}

MATERIAL:REGULAR-R,
Tile: asphalt - linoleum - vinyl - rubber, !- Name
MediumSmooth, I- Roughness

0.009; I- Thermal Resistance {m2-K/W}

- =========== ALL OBJECTS IN CLASS: MATERIAL:WINDOWGLASS

MATERIAL:WINDOWGLASS,
CLEAR 6MM, I-Name
SpectralAverage, I- Optical Data Type

, I- Name of Window Glass Spectral Data Set

0.006, I- Thickness {m}

0.775, I- Solar Transmittance at Normal Incidence

0.071, I- Solar Reflectance at Normal Incidence: Front Side
0.071, I- Solar Reflectance at Normal Incidence: Back Side
0.881, I- Visible Transmittance at Normal Incidence

0.080, I- Visible Reflectance at Normal Incidence: Front Side
0.080, I- Visible Reflectance at Normal Incidence: Back Side
0.0, I- IR Transmittance at Normal Incidence

0.84, I- IR Hemispherical Emissivity: Front Side

0.84, I- IR Hemispherical Emissivity: Back Side

0.9; I- Conductivity {W/m-K}



MATERIAL:ECOROOF,

BaseEco, I-Name

0.1, I- Height of Plants {m}

2.5, |- Leaf Area Index {dimensionless}

0.2, I- Leaf Reflectivity {dimensionless}

0.95, I- Leaf Emissivity

180, I- Minimum Stomatal Resistance (s/m)

EcoRoofSoil, I- Name Of the Soil Layer

MediumSmooth, I- Roughness

0.1, I- Thickness {m}

0.4, I- Conductivity (dry soil) {W/m-K}

641, I- Density (dry soil) {kg/m3}

1100, I- Specific Heat (dry soil) {J/kg-K}

0.95, I- Absorptance:Thermal

0.6, I- Absorptance:Solar

0.7, I- Absorptance:Visible

0.4, I- Max volumetric moisture content of the soil layer (saturation)
0.01, I- Min (residual) volumetric moisture content of the soil layer
0.2; I- Initial volumetric moisture content of the soil layer

MATERIAL:ECOROOF,

HiLAl, I- Name

0.1, I- Height of Plants {m}

4.2, I- Leaf Area Index {dimensionless}
0.2, I- Leaf Reflectivity {dimensionless}
0.95, I- Leaf Emissivity

180, I- Minimum Stomatal Resistance (s/m)

EcoRoofSoil, I- Name Of the Soil Layer
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MediumSmooth, I- Roughness

0.1, [- Thickness {m}

04, I- Conductivity (dry soil) {W/m-K}

641, I- Density (dry soil) {kg/m3}

1100, I- Specific Heat (dry soil) {J/kg-K}

0.95, I- Absorptance:Thermal

0.6, I- Absorptance:Solar

0.7, I- Absorptance:Visible

04, I- Max volumetric moisture content of the soil layer (saturation)
0.01, I- Min (residual) volumetric moisture content of the soil layer
0.2; I- Initial volumetric moisture content of the soil layer

MATERIAL:ECOROOF,

ThickSaill, I- Name

0.1, I- Height of Plants {m}

2.5, I- Leaf Area Index {dimensionless}
0.2, I- Leaf Reflectivity {dimensionless}
0.95, I- Leaf Emissivity

180, I- Minimum Stomatal Resistance (s/m)
EcoRoofSoil, I- Name Of the Soil Layer
MediumSmooth, I- Roughness

0.2, [- Thickness {m}

0.4, I- Conductivity (dry soil) {W/m-K}
641, I- Density (dry soil) {kg/m3}

1100, I- Specific Heat (dry soil) {J/kg-K}
0.95, I- Absorptance:Thermal

0.6, I- Absorptance:Solar

0.7, I- Absorptance:Visible

0.4, I- Max volumetric moisture content of the soil layer (saturation)



0.01,
0.2;

I- Min (residual) volumetric moisture content of the soil layer

I- Initial volumetric moisture content of the soil layer

MATERIAL:ECOROOF,

HL+TS,

0.1,

4.2,

0.2,

0.95,

180,
Ecoroof Soill,
MediumRough,
0.2,

0.4,

641,

1100,

0.95,

0.7,

0.7,

0.4,

0.01,

0.2;

CONSTRUCTION,
Wall01,

I-Name
I- Height of Plants {m}
I- Leaf Area Index {dimensionless}
I- Leaf Reflectivity {dimensionless}
I- Leaf Emissivity
I- Minimum Stomatal Resistance (s/m)

I- Name Of the Soil Layer

I- Roughness
I- Thickness {m}
I- Conductivity (dry soil) {W/m-K}
I- Density (dry soil) {kg/m3}
I- Specific Heat (dry soil) {J/kg-K}

I- Absorptance:Thermal
I- Absorptance:Solar
I- Absorptance:Visible
I- Max volumetric moisture content of the soil layer (saturation)
I- Min (residual) volumetric moisture content of the soil layer

I- Initial volumetric moisture content of the soil layer

I- Name

THO5-A-Brick-dry-plaster-cement-tile; !- Outside Layer

1565



CONSTRUCTION,
Roof01_Slab,
THO6-Concrete;

CONSTRUCTION,

Roof02_Base Eco,

BaseEco,

THO6-Concrete;

CONSTRUCTION,
Roof03_HiLAl,
HiLAl,
THO6-Concrete;

CONSTRUCTION,
Roof04_ThickSaoil,
ThickSoil,
THO6-Concrete;

CONSTRUCTION,
WindowO1,
CLEAR 6MM;

CONSTRUCTION,
Door01,
G06 50mm wood;

CONSTRUCTION,
FloorO1,

I- Name

I- Outside Layer

I- Name
I- Outside Layer
I- Layer #2

I- Name

I- Outside Layer

I- Layer #2

I- Name
I- Outside Layer
I- Layer #2

I- Name

I- Outside Layer

I- Name

I- Outside Layer

I- Name
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THO6-Concrete, I- Outside Layer

Tile: asphalt - linoleum - vinyl - rubber; !- Layer #2
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ZONE,
WRK, I- Zone Name
0, I- Relative North (to building) {deg}
0, I- X Origin {m}
0, I-Y Origin {m}
14, I- Z Origin {m}
1, I- Type
1, I- Multiplier
-100, I- Ceiling Height {m}
-100, I- Volume {m3}
Detailed, I- Zone Inside Convection Algorithm
, I- Zone Outside Convection Algorithm
Yes; I- Part of Total Floor Area
|- =========== ALL OBJECTS IN CLASS: SURFACEGEOMETRY ===========
SurfaceGeometry,
LowerLeftCorner, I- SurfaceStartingPosition

CounterClockWise, I- VertexEntry

relative; I- CoordinateSystem

ALL OBJECTS

Surface:HeatTransfer,
WRK_ST1, I- User Supplied Surface Name

WALL, I- Surface Type

IN  CLASS:

SURFACE:HEATTRANSFER



WallO1, I- Construction Name of the Surface
WRK, I- Zone Name

ExteriorEnvironment,  !- OutsideFaceEnvironment

, I- OutsideFaceEnvironment Object
SunExposed, I- Sun Exposure

WindExposed, I- Wind Exposure

autocalculate,

autocalculate,

in this surface

o
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3.2;

I- View Factor to Ground

158

I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups

I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

Surface:HeatTransfer,

WRK_ET, I- User Supplied Surface Name
WALL, I- Surface Type

Wallo1, I- Construction Name of the Surface
WRK, I- Zone Name

OtherZoneSurface, I- OutsideFaceEnvironment
WRK_ET1, I- OutsideFaceEnvironment Object
NoSun, I- Sun Exposure
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NoWind, I- Wind Exposure
autocalculate, I- View Factor to Ground
autocalculate, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups

in this surface

»

I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}

I- Vertex 1 Z-coordinate {m}

I- Vertex 2 X-coordinate {m}

I- Vertex 2 Y-coordinate {m}

I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}

I- Vertex 3 Y-coordinate {m}

»

I- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}

I- Vertex 4 Y-coordinate {m}
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I- Vertex 4 Z-coordinate {m}

Surface:HeatTransfer,

WRK_NT, I- User Supplied Surface Name

WALL, I- Surface Type

WallO1, I- Construction Name of the Surface

WRK, I- Zone Name

OtherZoneSurface, I- OutsideFaceEnvironment

WRK_NT, I- OutsideFaceEnvironment Object

NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

autocalculate, I- View Factor to Ground

autocalculate, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups

in this surface
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I- Vertex 1 X-coordinate {m}

I- Vertex 1 Y-coordinate {m}

I- Vertex 1 Z-coordinate {m}

I- Vertex 2 X-coordinate {m}

I- Vertex 2 Y-coordinate {m}

I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}

I- Vertex 3 Y-coordinate {m}

N

I- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}

I- Vertex 4 Y-coordinate {m}
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I- Vertex 4 Z-coordinate {m}

Surface:HeatTransfer,

WRK_W1, I- User Supplied Surface Name

WALL, I- Surface Type

Wall01, I- Construction Name of the Surface

WRK, I- Zone Name

OtherZoneSurface, I- OutsideFaceEnvironment

WRK_W1, I- OutsideFaceEnvironment Object

NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

autocalculate, I- View Factor to Ground

autocalculate, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups

in this surface

0, I- Vertex 1 X-coordinate {m}
0, I- Vertex 1 Y-coordinate {m}
0, I- Vertex 1 Z-coordinate {m}
0, I- Vertex 2 X-coordinate {m}
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I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

Surface:HeatTransfer,

WRK_F1, I- User Supplied Surface Name
FLOOR, I- Surface Type

Floor01, I- Construction Name of the Surface
WRK, I- Zone Name

OtherZoneSurface, I- OutsideFaceEnvironment
WRK_F1, I- OutsideFaceEnvironment Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

autocalculate,
autocalculate,
in this surface

Oy
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I- View Factor to Ground

I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups

I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}

I- Vertex 3 Y-coordinate {m}
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WRK_R1,
ROOF,
Roof01_Slab,
WRK,

ExteriorEnvironment,

SunExposed,
WindExposed,
autocalculate,

autocalculate,

in this surface

0,
Or
3.2,

Oy
3.2,

3.2,
0,
6,
3.2;
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I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

Surface:HeatTransfer,

I- User Supplied Surface Name
I- Surface Type
I- Construction Name of the Surface
I- Zone Name
I- OutsideFaceEnvironment
I- OutsideFaceEnvironment Object
I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground

I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups

I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}
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I- =========== ALL OBJECTS IN CLASS: SURFACE:HEATTRANSFER:SUB

Surface:HeatTransfer:Sub,

WRK_S1_W1, I- User Supplied Surface Name
WINDOW, I- Surface Type

WindowO1, I- Construction Name of the Surface
WRK_ST, I- Base Surface Name

I- OutsideFaceEnvironment Object
autocalculate, I- View Factor to Ground
, I- Name of shading control

, I- WindowFrameAndDivider Name

1, I- Multiplier
4, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups in
this surface

0.5, I- Vertex 1 X-coordinate {m}
0, I- Vertex 1 Y-coordinate {m}
0.9, I- Vertex 1 Z-coordinate {m}
3.5, I- Vertex 2 X-coordinate {m}
0, I- Vertex 2 Y-coordinate {m}
0.9, I- Vertex 2 Z-coordinate {m}
3.5, I- Vertex 3 X-coordinate {m}
0, I- Vertex 3 Y-coordinate {m}
2.5, I- Vertex 3 Z-coordinate {m}
0.5, I- Vertex 4 X-coordinate {m}
0, I- Vertex 4 Y-coordinate {m}
2.5; I- Vertex 4 Z-coordinate {m}

Surface:HeatTransfer:Sub,

WRK_N1_D1, I- User Supplied Surface Name
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DOOR, I- Surface Type

Door01, I- Construction Name of the Surface
WRK_N1, I- Base Surface Name

WRK_N1_D1, I- OutsideFaceEnvironment Object
autocalculate, I- View Factor to Ground

I- Name of shading control

, I- WindowFrameAndDivider Name

1, I- Multiplier
4, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups in
this surface

1.3, I- Vertex 1 X-coordinate {m}
0, I- Vertex 1 Y-coordinate {m}
0, I- Vertex 1 Z-coordinate {m}
0.3, I- Vertex 2 X-coordinate {m}
0, I- Vertex 2 Y-coordinate {m}
0, I- Vertex 2 Z-coordinate {m}
0.3, I- Vertex 3 X-coordinate {m}
6, I- Vertex 3 Y-coordinate {m}
2, I- Vertex 3 Z-coordinate {m}
1.3, I- Vertex 4 X-coordinate {m}
6, I- Vertex 4 Y-coordinate {m}
2; I- Vertex 4 Z-coordinate {m}

|- =========== ALL OBJECTS IN CLASS: SURFACE:SHADING:ATTACHED

Surface:Shading:Attached,
WRK_S1_FIN1, I- User Supplied Surface Name
WRK_ST, I- Base Surface Name
, I- TransSchedShadowSurf
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4, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups in
this surface
0, I- Vertex 1 X-coordinate {m}
0, I- Vertex 1 Y-coordinate {m}
3.2, I- Vertex 1 Z-coordinate {m}
4, I- Vertex 2 X-coordinate {m}
0, I- Vertex 2 Y-coordinate {m}
3.2, I- Vertex 2 Z-coordinate {m}
4, I- Vertex 3 X-coordinate {m}
-1, I- Vertex 3 Y-coordinate {m}
3.2, I- Vertex 3 Z-coordinate {m}
0, I- Vertex 4 X-coordinate {m}
-1, I- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}

Surface:Shading:Attached,

WRK_S1_FIN2, I- User Supplied Surface Name

WRK_ST, I- Base Surface Name

, I- TransSchedShadowSurf

4, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups in
this surface

0, I- Vertex 1 X-coordinate {m}

-1, I- Vertex 1 Y-coordinate {m}

3.2, I- Vertex 1 Z-coordinate {m}

4, I- Vertex 2 X-coordinate {m}

-1, I- Vertex 2 Y-coordinate {m}

3.2, I- Vertex 2 Z-coordinate {m}

4, I- Vertex 3 X-coordinate {m}

-1, I- Vertex 3 Y-coordinate {m}



166

2.7, I- Vertex 3 Z-coordinate {m}
0, I- Vertex 4 X-coordinate {m}
-1, I- Vertex 4 Y-coordinate {m}
2.7; I- Vertex 4 Z-coordinate {m}

Surface:Shading:Attached,

WRK_W1_FIN3, I- User Supplied Surface Name

WRK_WT1, I- Base Surface Name

, I- TransSchedShadowSurf

4, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups in
this surface

0, I- Vertex 1 X-coordinate {m}

0, I- Vertex 1 Y-coordinate {m}

3.2, I- Vertex 1 Z-coordinate {m}

0, I- Vertex 2 X-coordinate {m}

-1, I- Vertex 2 Y-coordinate {m}

3.2, I- Vertex 2 Z-coordinate {m}

0, I- Vertex 3 X-coordinate {m}

-1, I- Vertex 3 Y-coordinate {m}

2.7, I- Vertex 3 Z-coordinate {m}

0, I- Vertex 4 X-coordinate {m}

0, I- Vertex 4 Y-coordinate {m}

2.7; I- Vertex 4 Z-coordinate {m}

Surface:Shading:Attached,
WRK_E1_FIN4, I- User Supplied Surface Name
WRK_ET, I- Base Surface Name

, I- TransSchedShadowSurf
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4, I- Number of Surface Vertex Groups -- Number of (X,Y,Z) groups in
this surface
4, I- Vertex 1 X-coordinate {m}
-1, I- Vertex 1 Y-coordinate {m}
3.2, I- Vertex 1 Z-coordinate {m}
4, I- Vertex 2 X-coordinate {m}
0, I- Vertex 2 Y-coordinate {m}
3.2, I- Vertex 2 Z-coordinate {m}
4, I- Vertex 3 X-coordinate {m}
0, I- Vertex 3 Y-coordinate {m}
2.7, I- Vertex 3 Z-coordinate {m}
4, I- Vertex 4 X-coordinate {m}
-1, I- Vertex 4 Y-coordinate {m}
2.7; I- Vertex 4 Z-coordinate {m}

ScheduleType,

AnyNumber; I- ScheduleType Name
ScheduleType,

Fraction, I- ScheduleType Name

0:1, I-range

CONTINUOQUS; I- Numeric Type
ScheduleType,

Temperature, I- ScheduleType Name

0:50, I-range

CONTINUOQUS; I- Numeric Type
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ScheduleType,

TempControl, I- ScheduleType Name

0:4, I-range

DISCRETE; I- Numeric Type
ScheduleType,

OnOff, I- ScheduleType Name

0:1, I- range

DISCRETE; I- Numeric Type
ScheduleType,

Activity, I- ScheduleType Name

0:250, I-range

CONTINUOQUS; I- Numeric Type
|- =========== ALL OBJECTS IN CLASS: DAYSCHEDULE ===========
DAYSCHEDULE,

WRK_INF_WDAY_SCH, I- Name

Fraction, I- ScheduleType

1, I- Hour 1

1, I- Hour 2

1, I- Hour 3

1, I- Hour 4

1, I-Hour 5

1, I- Hour 6

1, I- Hour 7

1, I- Hour 8

1, I- Hour 9
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1, I- Hour 10
1, I- Hour 11
1, I- Hour 12
1, I- Hour 13
1, I- Hour 14
1, I- Hour 15
1, I- Hour 16
1, I- Hour 17
1, I- Hour 18
1, I- Hour 19
1, I- Hour 20
1, I- Hour 21
1, I- Hour 22
1, I- Hour 23
1; I- Hour 24
DAYSCHEDULE,

WRK_INF_SDAY_SCH, I- Name
Fraction, I- ScheduleType
1, I- Hour 1
1, I- Hour 2
1, I- Hour 3
1, I- Hour 4
1, I- Hour 5
1, I- Hour 6
1, I- Hour 7
1, I- Hour 8
1, I-Hour 9

1, - Hour 10
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1, I- Hour 11
1, I- Hour 12
1, I- Hour 13
1, I- Hour 14
1, I- Hour 15
1, I- Hour 16
1, I- Hour 17
1, I- Hour 18
1, I- Hour 19
1, I- Hour 20
1, I- Hour 21
1, I- Hour 22
1, I- Hour 23
1; I- Hour 24
DAYSCHEDULE,

WRK_INF_HDAY_SCH, I- Name
Fraction, I- ScheduleType
1, I- Hour 1
1, I- Hour 2
1, I-Hour 3
1, I- Hour 4
1, I-Hour 5
1, I- Hour 6
1, I- Hour 7
1, I- Hour 8
1, I- Hour 9
1, I- Hour 10

1, I- Hour 11
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1, I- Hour 12
1, I- Hour 13
1, I- Hour 14
1, I- Hour 15
1, I- Hour 16
1, I- Hour 17
1, I- Hour 18
1, I- Hour 19
1, I- Hour 20
1, I- Hour 21
1, I- Hour 22
1, I- Hour 23
1; I- Hour 24
DAYSCHEDULE,
WRK_PPL_WDAY_SCH, I- Name
Fraction, I- ScheduleType
0, I- Hour 1
0, I- Hour 2
0, I- Hour 3
0, I- Hour 4
0, I- Hour 5
0, I-Hour 6
0, I- Hour 7
0, I- Hour 8
0, I- Hour 9
1, I-Hour 10
1, I- Hour 11

1, I- Hour 12
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1, I- Hour 13
1, I- Hour 14
1, I- Hour 15
1, I- Hour 16
1, I- Hour 17
1, I- Hour 18
0, I- Hour 19
0, I- Hour 20
0, I- Hour 21
0, I- Hour 22
0, I- Hour 23
0; I- Hour 24
DAYSCHEDULE,

WRK_PPL_SDAY_SCH, I- Name
Fraction, I- ScheduleType
0, I- Hour 1
0, I- Hour 2
0, I- Hour 3
0, I- Hour 4
0, I-Hour 5
0, I- Hour 6
0, I- Hour 7
0, I- Hour 8
0, I- Hour 9
1, - Hour 10
1, I- Hour 11
1, I- Hour 12

1, - Hour 13
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1, I- Hour 14
1, I- Hour 15
1, I- Hour 16
1, I- Hour 17
1, I- Hour 18
I- Hour 19

I- Hour 20

I- Hour 21
I- Hour 22
I- Hour 23

© © © o o ©

I- Hour 24

DAYSCHEDULE,
WRK_PPL_HDAY_SCH, I- Name
Fraction, I- ScheduleType

I- Hour 1

I- Hour 2

I- Hour 3

I- Hour 4

I- Hour 5
I- Hour 6

I- Hour 7

I- Hour 8
I- Hour 9

I- Hour 10

I- Hour 11

I- Hour 12

I- Hour 13

O O O O O O O O O O o o O o

I- Hour 14
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DAYSCHEDULE,

I- Hour 15
I- Hour 16
I- Hour 17
I- Hour 18
I- Hour 19
I- Hour 20
I- Hour 21
I- Hour 22
I- Hour 23
I- Hour 24

WRK_ATV_WDAY_SCH,

Activity,

© © ©o © © o o o ©

108,
108,
108,
108,
108,
108,

I- ScheduleType

I- Hour 1
I- Hour 2
I- Hour 3
I- Hour 4
I- Hour 5
I- Hour 6
I- Hour 7
I- Hour 8
I-Hour 9
I- Hour 10
I- Hour 11
I- Hour 12
I- Hour 13
I- Hour 14
I- Hour 15

174
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108, I- Hour 16
108, I- Hour 17
108, I- Hour 18
0, I-Hour 19
0, I-Hour 20
0, I- Hour 21
0, I- Hour 22
0, I- Hour 23
0; I- Hour 24
DAYSCHEDULE,
WRK_ATV_SDAY_SCH, I- Name
Activity, I- ScheduleType
0, I- Hour 1
0, I- Hour 2
0, I- Hour 3
0, I- Hour 4
0, I-Hour 5
0, I- Hour 6
0, I- Hour 7
0, I- Hour 8
0, I- Hour 9
108, I- Hour 10
108, I- Hour 11
108, I- Hour 12
108, I- Hour 13
108, I- Hour 14
108, I- Hour 15

108, I- Hour 16
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108, I- Hour 17
108, I- Hour 18
, I-Hour 19
I- Hour 20
I- Hour 21

I- Hour 22

I- Hour 23

o o o o o o

I- Hour 24

DAYSCHEDULE,
WRK_ATV_HDAY_SCH, I- Name
Activity, I- ScheduleType

I- Hour 1

I- Hour 2

I- Hour 3

I- Hour 4

I- Hour 5

I- Hour 6

I- Hour 7

I- Hour 8
I- Hour 9
- Hour 10

- Hour 11

I- Hour 12

I- Hour 13

I- Hour 14

I- Hour 15

I- Hour 16

O O O O O O O O O O O O O o O o o

I- Hour 17
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0, I- Hour 18
0, I- Hour 19
0, I- Hour 20
0, I- Hour 21
0, I- Hour 22
0, I- Hour 23
0; I- Hour 24
DAYSCHEDULE,
WRK_LTG_WDAY_SCH, I- Name
Fraction, I- ScheduleType
0, I- Hour 1
0, I- Hour 2
0, I- Hour 3
0, I- Hour 4
0, I-Hour 5
0, I- Hour 6
0, I- Hour 7
0, I- Hour 8
0, I- Hour 9
1, I-Hour 10
1, I- Hour 11
1, I- Hour 12
1, I- Hour 13
1, I- Hour 14
1, I- Hour 15
1, I- Hour 16
1, I- Hour 17

1, I- Hour 18
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0, I- Hour 19
0, I- Hour 20
0, I- Hour 21
0, I- Hour 22
0, I- Hour 23
0; I- Hour 24
DAYSCHEDULE,
WRK_LTG_SDAY_SCH, I- Name
Fraction, I- ScheduleType
0, I- Hour 1
0, I- Hour 2
0, I- Hour 3
0, I- Hour 4
0, I- Hour 5
0, I-Hour 6
0, I- Hour 7
0, I- Hour 8
0, I- Hour 9
1, I-Hour 10
1, I- Hour 11
1, I-Hour 12
1, I- Hour 13
1, I- Hour 14
1, I-Hour 15
1, I- Hour 16
1, I-Hour 17
1, I- Hour 18

0, I- Hour 19



179

I- Hour 20

I- Hour 21

I- Hour 22

I- Hour 23

© o o o o

: I- Hour 24

DAYSCHEDULE,
WRK_LTG_HDAY_SCH, I- Name
Fraction, I- ScheduleType

I- Hour 1

I- Hour 2
I- Hour 3

I- Hour 4

I- Hour 5

I- Hour 6

I- Hour 7
I- Hour 8

I- Hour 9

I- Hour 10

I- Hour 11

- Hour 12

- Hour 13

I- Hour 14

I- Hour 15

I- Hour 16

I-Hour 17

I- Hour 18

- Hour 19

©O O O O O O O O O O O O O O O O O o O O

I- Hour 20
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0, I- Hour 21
0, I- Hour 22
0, I- Hour 23
0; I- Hour 24
DAYSCHEDULE,
WRK_ETC_WDAY_SCH, I- Name
Fraction, I- ScheduleType
0, I- Hour 1
0, I- Hour 2
0, I- Hour 3
0, I- Hour 4
0, I-Hour 5
0, I- Hour 6
0, I- Hour 7
0, I- Hour 8
0, I- Hour 9
1, I-Hour 10
1, I- Hour 11
1, I-Hour 12
1, I-Hour 13
1, I- Hour 14
1, I- Hour 15
1, I- Hour 16
1, I- Hour 17
1, I- Hour 18

0, I- Hour 19
0, I- Hour 20
0, I- Hour 21
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0, I- Hour 22
0, I- Hour 23
0; I- Hour 24
DAYSCHEDULE,
WRK_ETC_SDAY_SCH, I- Name
Fraction, I- ScheduleType
0, I- Hour 1
0, I- Hour 2
0, I- Hour 3
0, I- Hour 4
0, I- Hour 5
0, I- Hour 6
0, I- Hour 7
0, I- Hour 8
0, I-Hour 9
1, I-Hour 10
1, I- Hour 11
1, I- Hour 12
1, I-Hour 13
1, I- Hour 14
1, I-Hour 15
1, I- Hour 16
1, - Hour 17
1, I-Hour 18
0, I-Hour 19
0, I-Hour 20
0, I- Hour 21
0, I- Hour 22
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0, I- Hour 23

0; I- Hour 24

DAYSCHEDULE,
WRK_ETC_HDAY_SCH, I- Name
Fraction, I- ScheduleType

I- Hour 1

I- Hour 2
I- Hour 3
I- Hour 4

I- Hour 5
I- Hour 6

I- Hour 7

I- Hour 8

I- Hour 9

- Hour 10

I- Hour 11

I- Hour 12

- Hour 13

I- Hour 14

I- Hour 15

I- Hour 16

I- Hour 17

I- Hour 18

I- Hour 19

I- Hour 20

I- Hour 21

I- Hour 22

O O O O O O O O O O O O O O O O O O O O O O O

I- Hour 23
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0; I- Hour 24
DAYSCHEDULE,

WRK_CTMP_WDAY_SCH, I- Name
Temperature, I- ScheduleType
50, I- Hour 1
50, I- Hour 2
50, I- Hour 3
50, I- Hour 4
50, I- Hour 5
50, I- Hour 6
50, I- Hour 7
50, I- Hour 8
50, I- Hour 9
25, I- Hour 10
25, I- Hour 11
25, I- Hour 12
25, I-Hour 13
25, I- Hour 14
25, I- Hour 15
25, I- Hour 16
25, I- Hour 17
25, I- Hour 18
50, I- Hour 19
50, I- Hour 20
50, I- Hour 21
50, I- Hour 22
50, I- Hour 23

50; I- Hour 24



DAYSCHEDULE,

WRK_CTMP_SDAY_SCH,

Temperature,
50,
50,
50,
50,
50,
50,
50,
50,
25,
25,
25,
25,
25,
25,
25,
25,
25,
25,
50,
50,
50,
50,
50,
50;

I- ScheduleType

I- Hour 1
I- Hour 2
I- Hour 3
I- Hour 4
I- Hour 5
I- Hour 6
I- Hour 7
I- Hour 8
I- Hour 9
I- Hour 10
I- Hour 11
I- Hour 12
I- Hour 13
I- Hour 14
I-Hour 15
I- Hour 16
I- Hour 17
I- Hour 18
I- Hour 19
I- Hour 20
I- Hour 21
I- Hour 22
I- Hour 23
I- Hour 24
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DAYSCHEDULE,

WRK_CTMP_HDAY_SCH,

Temperature,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50,
50;

I- ScheduleType

I- Hour 1
I- Hour 2
I- Hour 3
I- Hour 4
I- Hour 5
I- Hour 6
I- Hour 7
I- Hour 8
I- Hour 9
I- Hour 10
I- Hour 11
I- Hour 12
I- Hour 13
I- Hour 14
I-Hour 15
I- Hour 16
I- Hour 17
I- Hour 18
I- Hour 19
I- Hour 20
I- Hour 21
I- Hour 22
I- Hour 23
I- Hour 24
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DAYSCHEDULE,
WRK_CTL_WDAY_SCH, I- Name
TempControl, I- ScheduleType

I- Hour 1

I- Hour 2

I- Hour 3

I- Hour 4

I- Hour 5
I- Hour 6

I- Hour 7

I- Hour 8
I- Hour 9

I- Hour 10

I- Hour 11

I- Hour 12

- Hour 13

I- Hour 14

I- Hour 15

I- Hour 16

I- Hour 17

- Hour 18

I- Hour 19

I- Hour 20

I- Hour 21

I- Hour 22

I- Hour 23
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I- Hour 24



187

DAYSCHEDULE,
WRK_CTL_SDAY_SCH, I- Name
TempControl, I- ScheduleType

I- Hour 1

I- Hour 2

I- Hour 3

I- Hour 4

I- Hour 5
I- Hour 6

I- Hour 7

I- Hour 8
I- Hour 9

I- Hour 10

I- Hour 11

I- Hour 12

- Hour 13

I- Hour 14

I- Hour 15

I- Hour 16

I- Hour 17

- Hour 18

I- Hour 19

I- Hour 20

I- Hour 21

I- Hour 22

I- Hour 23

O O O O O O N NN DN NDM NN DN DNMDN O O O O O o o O O

I- Hour 24
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DAYSCHEDULE,
WRK_CTL_HDAY_SCH, I- Name
TempControl, I- ScheduleType

I- Hour 1

I- Hour 2

I- Hour 3

I- Hour 4

I- Hour 5
I- Hour 6

I- Hour 7

I- Hour 8
I- Hour 9

I- Hour 10

I- Hour 11

I- Hour 12

- Hour 13

I- Hour 14

I- Hour 15

I- Hour 16

I- Hour 17

- Hour 18

I- Hour 19

I- Hour 20

I- Hour 21

I- Hour 22

I- Hour 23

©O O O O O O O O O O O O O O O O O O O O O o o O

I- Hour 24
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WEEKSCHEDULE,
WRK_INF_WEEK_SCH, I- Name
WRK_INF_HDAY_SCH, I- Sunday DAYSCHEDULE Name
WRK_INF_WDAY_SCH, I- Monday DAYSCHEDULE Name
WRK_INF_WDAY_SCH, I- Tuesday DAYSCHEDULE Name
WRK_INF_WDAY_SCH, I- Wednesday DAYSCHEDULE Name
WRK_INF_WDAY_SCH, I- Thursday DAYSCHEDULE Name
WRK_INF_WDAY_SCH, I- Friday DAYSCHEDULE Name
WRK_INF_SDAY_SCH, I- Saturday DAYSCHEDULE Name
WRK_INF_HDAY_SCH, I- Holiday DAYSCHEDULE Name
WRK_INF_WDAY_SCH, I- SummerDesignDay DAYSCHEDULE Name
WRK_INF_WDAY_SCH, I- WinterDesignDay DAYSCHEDULE Name
WRK_INF_WDAY_SCH, I- CustomDay1 DAYSCHEDULE Name
WRK_INF_WDAY_SCH; I- CustomDay2 DAYSCHEDULE Name

WEEKSCHEDULE,
WRK_PPL_WEEK_SCH, I- Name
WRK_PPL_HDAY_SCH, I- Sunday DAYSCHEDULE Name
WRK_PPL_WDAY_SCH, I- Monday DAYSCHEDULE Name
WRK_PPL_WDAY_SCH, I- Tuesday DAYSCHEDULE Name
WRK_PPL_WDAY_SCH, I- Wednesday DAYSCHEDULE Name
WRK_PPL_WDAY_SCH, I- Thursday DAYSCHEDULE Name
WRK_PPL_WDAY_SCH, I- Friday DAYSCHEDULE Name
WRK_PPL_SDAY_SCH, I- Saturday DAYSCHEDULE Name
WRK_PPL_HDAY_SCH, I- Holiday DAYSCHEDULE Name
WRK_PPL_WDAY_SCH, I- SummerDesignDay DAYSCHEDULE Name
WRK_PPL_WDAY_SCH, I- WinterDesignDay DAYSCHEDULE Name

WRK_PPL_WDAY_SCH, I- CustomDay1 DAYSCHEDULE Name
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WRK_PPL_WDAY_SCH; I- CustomDay2 DAYSCHEDULE Name
WEEKSCHEDULE,
WRK_ATV_WEEK_SCH, I- Name
WRK_ATV_HDAY_SCH, I- Sunday DAYSCHEDULE Name
WRK_ATV_WDAY_SCH, I- Monday DAYSCHEDULE Name
WRK_ATV_WDAY_SCH, I- Tuesday DAYSCHEDULE Name
WRK_ATV_WDAY_SCH, I- Wednesday DAYSCHEDULE Name
WRK_ATV_WDAY_SCH, I- Thursday DAYSCHEDULE Name
WRK_ATV_WDAY_SCH, I- Friday DAYSCHEDULE Name
WRK_ATV_SDAY_SCH, I- Saturday DAYSCHEDULE Name
WRK_ATV_HDAY_SCH, I- Holiday DAYSCHEDULE Name
WRK_ATV_WDAY_SCH, I- SummerDesignDay DAYSCHEDULE Name
WRK_ATV_WDAY_SCH, I- WinterDesignDay DAYSCHEDULE Name
WRK_ATV_WDAY_SCH, I- CustomDay1 DAYSCHEDULE Name
WRK_ATV_WDAY_SCH; I- CustomDay2 DAYSCHEDULE Name
WEEKSCHEDULE,
WRK_LTG_WEEK_SCH, I- Name
WRK_LTG_HDAY_SCH, I- Sunday DAYSCHEDULE Name
WRK_LTG_WDAY_SCH, I- Monday DAYSCHEDULE Name
WRK_LTG_WDAY_SCH, I- Tuesday DAYSCHEDULE Name
WRK_LTG_WDAY_SCH, I- Wednesday DAYSCHEDULE Name
WRK_LTG_WDAY_SCH, I- Thursday DAYSCHEDULE Name
WRK_LTG_WDAY_SCH, I- Friday DAYSCHEDULE Name
WRK_LTG_SDAY_SCH, I- Saturday DAYSCHEDULE Name
WRK_LTG_HDAY_SCH, I- Holiday DAYSCHEDULE Name
WRK_LTG_WDAY_SCH, I- SummerDesignDay DAYSCHEDULE Name

WRK_LTG_WDAY_SCH, I- WinterDesignDay DAYSCHEDULE Name
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WRK_LTG_WDAY_SCH, I- CustomDay1 DAYSCHEDULE Name

WRK_LTG_WDAY_SCH,; I- CustomDay2 DAYSCHEDULE Name
WEEKSCHEDULE,
WRK_ETC_WEEK_SCH, I- Name
WRK_ETC_HDAY_SCH, I- Sunday DAYSCHEDULE Name
WRK_ETC_WDAY_SCH, I- Monday DAYSCHEDULE Name
WRK_ETC_WDAY_SCH, I- Tuesday DAYSCHEDULE Name
WRK_ETC_WDAY_SCH, I- Wednesday DAYSCHEDULE Name
WRK_ETC_WDAY_SCH, I- Thursday DAYSCHEDULE Name
WRK_ETC_WDAY_SCH, I- Friday DAYSCHEDULE Name
WRK_ETC_SDAY_SCH, I- Saturday DAYSCHEDULE Name
WRK_ETC_HDAY_SCH, I- Holiday DAYSCHEDULE Name
WRK_ETC_WDAY_SCH, I- SummerDesignDay DAYSCHEDULE Name
WRK_ETC_WDAY_SCH, I- WinterDesignDay DAYSCHEDULE Name
WRK_ETC_WDAY_SCH, I- CustomDay1 DAYSCHEDULE Name
WRK_ETC_WDAY_SCH,; I- CustomDay2 DAYSCHEDULE Name
WEEKSCHEDULE,
WRK_CTMP_WEEK_SCH, I- Name
WRK_CTMP_HDAY_SCH, I- Sunday DAYSCHEDULE Name
WRK_CTMP_WDAY_SCH, I- Monday DAYSCHEDULE Name
WRK_CTMP_WDAY_SCH, I- Tuesday DAYSCHEDULE Name
WRK_CTMP_WDAY_SCH, I- Wednesday DAYSCHEDULE Name
WRK_CTMP_WDAY_SCH, I- Thursday DAYSCHEDULE Name
WRK_CTMP_WDAY_SCH, I- Friday DAYSCHEDULE Name
WRK_CTMP_SDAY_SCH, I- Saturday DAYSCHEDULE Name
WRK_CTMP_HDAY_SCH, I- Holiday DAYSCHEDULE Name

WRK_CTMP_WDAY_SCH, I- SummerDesignDay DAYSCHEDULE Name
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WRK_CTMP_WDAY_SCH, I- WinterDesignDay DAYSCHEDULE Name
WRK_CTMP_WDAY_SCH, I- CustomDay1 DAYSCHEDULE Name
WRK_CTMP_WDAY_SCH,; I- CustomDay2 DAYSCHEDULE Name
WEEKSCHEDULE,
WRK_CTL_WEEK_SCH, I- Name
WRK_CTL_HDAY_SCH, I- Sunday DAYSCHEDULE Name
WRK_CTL_WDAY_SCH, I- Monday DAYSCHEDULE Name
WRK_CTL_WDAY_SCH, I- Tuesday DAYSCHEDULE Name
WRK_CTL_WDAY_SCH, I- Wednesday DAYSCHEDULE Name
WRK_CTL_WDAY_SCH, I- Thursday DAYSCHEDULE Name
WRK_CTL_WDAY_SCH, I- Friday DAYSCHEDULE Name
WRK_CTL_SDAY_SCH, I- Saturday DAYSCHEDULE Name
WRK_CTL_HDAY_SCH, I- Holiday DAYSCHEDULE Name
WRK_CTL_WDAY_SCH, I- SummerDesignDay DAYSCHEDULE Name
WRK_CTL_WDAY_SCH, I- WinterDesignDay DAYSCHEDULE Name
WRK_CTL_WDAY_SCH, I- CustomDay1 DAYSCHEDULE Name
WRK_CTL_WDAY_SCH; I- CustomDay2 DAYSCHEDULE Name

SCHEDULE,
WRK_INF_YEAR_SCH, I- Name
Fraction, I- ScheduleType
WRK_INF_WEEK_SCH, I- Name of WEEKSCHEDULE 1
1, I- Start Month 1
1, I- Start Day 1
12, I- End Month 1

31; I- End Day 1
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SCHEDULE,
WRK_PPL_YEAR_SCH, I- Name
Fraction, I- ScheduleType
WRK_PPL_WEEK_SCH, I- Name of WEEKSCHEDULE 1
1, I- Start Month 1
1, I- Start Day 1
12, I- End Month 1
31; I- End Day 1
SCHEDULE,
WRK_ATV_YEAR_SCH, I- Name
Activity, I- ScheduleType
WRK_ATV_WEEK_SCH, I- Name of WEEKSCHEDULE 1
1, I- Start Month 1
1, I- Start Day 1
12, I- End Month 1
31; I- End Day 1
SCHEDULE,
WRK_LTG_YEAR_SCH, I- Name
Fraction, I- ScheduleType
WRK_LTG_WEEK_SCH, I- Name of WEEKSCHEDULE 1
1, I- Start Month 1
1, I- Start Day 1
12, I- End Month 1
31; I- End Day 1
SCHEDULE,

WRK_ETC_YEAR_SCH, I-Name



Fraction, I- ScheduleType
WRK_ETC_WEEK_SCH, I- Name of WEEKSCHEDULE 1
1, I- Start Month 1
1, |- Start Day 1
12, I- End Month 1
31; I- End Day 1
SCHEDULE,
WRK_CTMP_YEAR_SCH, I- Name
Temperature, I- ScheduleType
WRK_CTMP_WEEK_SCH, I- Name of WEEKSCHEDULE 1
1, I- Start Month 1
1, I- Start Day 1
12, I- End Month 1
31; I- End Day 1
SCHEDULE,
WRK_CTL_YEAR_SCH, I- Name
TempControl, I- ScheduleType
WRK_CTL_WEEK_SCH, I- Name of WEEKSCHEDULE 1
1, I- Start Month 1
1, I- Start Day 1
12, I- End Month 1
31; I- End Day 1

PEOPLE,
PEOPLE_WRK, I- Name

WRK, I- Zone Name
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WRK_PPL_YEAR_SCH, I- Number of People SCHEDULE Name

people, I- Number of People calculation method

2, I- Number of People

0, I- People per Zone Area {person/m2}

0, |- Zone area per person {m2/person}

0.3, I- Fraction Radiant

, I- user specified sensible fraction

WRK_ATV_YEAR_SCH; I- Activity level SCHEDULE Name
I- =========== ALL OBJECTS IN CLASS: LIGHTS ===========
LIGHTS,

LIGHTS_WRK, I- Name

WRK, I- Zone Name

WRK_LTG_YEAR_SCH, I- SCHEDULE Name

Lighting Level,

64,
0,
0,
0,
0.72,
0.18,
0,

GenerallLights;

I- Design Level calculation method

I- Lighting Level {W}
I- Watts per Zone Area {W/m2}
I- Watts per Person {W/person}
I- Return Air Fraction

I- Fraction Radiant

I- Fraction Visible
I- Fraction Replaceable

I- End-Use Subcategory

ELECTRIC EQUIPMENT,

ELEC_WRK,
WRK,

I- Name

I- Zone Name

WRK_ETC_YEAR_SCH, I- SCHEDULE Name
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Equipment Level, I- Design Level calculation method
460, I- Design Level {W}

19.1, I- Watts per Zone Area {W/m2}

230, I- Watts per Person {W/person}

, I- Fraction Latent
I- Fraction Radiant
, I- Fraction Lost

Computer; I- End-Use Subcategory

INFILTRATION,

INFILO1, I- Name

WRK, I- Zone Name

WRK_INF_YEAR_SCH, I- SCHEDULE Name

ACH, I- Design Volume Flow Rate calculation method

0, I- Design Volume Flow Rate {m3/s}

0, I- Flow per Zone Area {m3/s-m2}

0, I- Flow per Exterior Surface Area {m3/s-m2}

0.5, I- Air Changes Per Hour

I- Constant Term Coefficient

, I- Temperature Term Coefficient

, I- Velocity Term Coefficient

; I- Velocity Squared Term Coefficient
|- =========== ALL OBJECTS IN CLASS: NODE LIST ===========
NODE LIST,

WRK_InletNodes, I- Node List Name

WRK_Node_1; I- Node_ID_1



|- =========== ALL OBJECTS IN CLASS: CONTROLLED ZONE
CONFIGURATION ===========
CONTROLLED ZONE EQUIP CONFIGURATION,

WRK, I- Zone Name
WRK_Equipment, I- List Name: Zone Equipment
WRK_InletNodes, I- Node List or Node Name: Zone Air Inlet Node(s)

I- Node List or Node Name: Zone Air Exhaust Node(s)
WRK_AirNode, I- Zone Air Node Name

WRK_ReturnAirNode; I- Zone Return Air Node Name

ZONE EQUIPMENT LIST,
WRK_Equipment, I- Name
PURCHASED AIR, I- KEY--Zone Equipment Type 1
WRK_PurchasedAir, I- Type Name 1
1, I- Cooling Priority 1
1; I- Heating Priority 1

PURCHASED AIR,

WRK_PurchasedAir, I- Purchased Air Name

WRK_Node_1, I- Zone Supply Air Node Name

43.33, I- Heating Supply Air Temp {C}

13, I- Cooling Supply Air Temp {C}

0.015, I- Heating Supply Air Humidity Ratio {kg-H20/kg-air}
0.01, I- Cooling Supply Air Humidity Ratio {kg-H20/kg-air}

NO LIMIT, I- heating limit
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=========== ALL OBJECTS IN CLASS: ZONE EQUIPMENT LIST
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autosize, I- Maximum heating air flow rate {m3/s}
NO LIMIT, I- cooling limit

autosize, I- Maximum cooling air flow rate {m3/s}
NO OUTSIDE AIR, I- outside air

autosize; I- Outside air flow rate {m3/s}

- =========== ALL OBJECTS IN CLASS: ZONE CONTROL:THERMOSTATIC

ZONE CONTROL:THERMOSTATIC,

WRK_Thermostat, I- Thermostat Name
WRK, I- Zone Name
WRK_CTL_YEAR_SCH, I- Control Type SCHEDULE Name

Single Cooling SetPoint, !- Control Type #1

WRK_CoolingSetpoints; - Control Type Name #1

I- =========== ALL OBJECTS IN CLASS: SINGLE COOLING SETPOINT

SINGLE COOLING SETPOINT,
WRK_CoolingSetpoints, !- Name
WRK_CTMP_YEAR_SCH,; I- Setpoint Temperature SCHEDULE Name

Report Variable,
* I- Key_Value
Outdoor Dry Bulb, I- Variable_Name
hourly; I- Reporting_Frequency
Report Variable,

*

, I- Key_Value



Zone Mean Air Temperature , !- Variable_Name

hourly; I- Reporting_Frequency

Report Variable,
* I- Key_Value
Surface Inside Temperature, !- Variable_Name

hourly; I- Reporting_Frequency

Report Variable,
5 I- Key_Value
Surface Outside Temperature, !- Variable_Name

hourly; I- Reporting_Frequency

Report Variable,

*

, I- Key_Value

Zone Lights Electric Consumption, !- Variable_Name

hourly; I- Reporting_Frequency

Report Variable,

*

I- Key_Value

Zone Electric Equipment Electric Consumption, !- Variable_Name

hourly; I- Reporting_Frequency

Report Variable,

*

I- Key_Value

Zone Infiltration Air Change Rate, !- Variable_Name

hourly; I- Reporting_Frequency
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Report Variable,
* I- Key_Value
Purchased Air Total Cooling Energy, !- Variable_Name

hourly; I- Reporting_Frequency

Report,

variable dictionary; !- Type_of_Report

Report,

surfaces, I- Type_of_Report

dxf, I- Name_of_Report

Triangulate 3Dface; I- Specifications1_for_Report
Report,

construction; I- Type_of_Report
Report,

Surfaces, I- Type_of_Report

details; I- Name_of_Report

Report:Table:Style,
comma, I- ColumnSeparator

JtoKWH:; I- UnitConversion
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I- =========== ALL OBJECTS IN CLASS: REPORT:TABLE:MONTHLY

Report:Table:Monthly,
Building Monthly Energy Consumption Report, !- Name
2, I- DigitsAfterDecimal
PurchasedCooling:Facility, !- VariableOrMeterName01
SumOrAverage, I- AggregationType01
InteriorLights:Electricity, !- VariableOrMeterName02
SumOrAverage, I- AggregationType02
InteriorEquipment:Electricity, !- VariableOrMeterName03

SumOrAverage; I- AggregationType03

Report:Table:Monthly,
Lighting Energy Consumption Report, !- Name
2, I- DigitsAfterDecimal
InteriorLights:Electricity:Zone:WRK , |- VariableOrMeterName01
SumOrAverage, I- AggregationType01
InteriorLights:Electricity, !- VariableOrMeterName02

SumOrAverage; I- AggregationType02

Report:Table:Monthly,
Electrical Equipment, !- Name
2, |- DigitsAfterDecimal
InteriorEquipment:Electricity:Zone:WRK , |- VariableOrMeterName01
SumOrAverage, I- AggregationType01
InteriorEquipment:Electricity, !- VariableOrMeterName02

SumOrAverage; I- AggregationType02
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