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Due to difficulties and confusion in calculating heat transfer to a building (as
required by the Energy Conservation Promotion Act B.E. 2535 (1992)), the researcher
aims to design a computer program enabling an architect to do the calculation more
easily and more accurately. Moreover, this study focuses on how to use computers in
other aspects of architecture. The study is carried out by collecting data and analyzing
problems arising in the working processes of architect, architecture and computer. The
analysis is based on the following factors: ease of use, quick final results presentation
and application of results.

To design the program, Microsoft Visual Basic is used. The designing process
includes studying the feasibility of feeding in each variable, developing the components
of the program, communicating with users, seeking ways to quickly show final results
and evaluating the program. The design program is used by architects and students.
After the trial, the subjects agreed that it is easy to use. Even those who did not have a
background in energy conservation find it easy to use. They have more insight into the
influence of each variable, can quickly adjust variables to obtain desirable results and
know how to apply the results in architectural designs.

It can be concluded that_a computer program can be developed in line with
architectural design processes in terms of energy conservation by using the program as
an assisting tool not a calculator. Creating learning processes while user using program.
The use of choosing and adjusting information instead of inputting. Reducing working
frames to the minimum. Dividing working phases. It also can show the results when
variables are changed instantly and show results offering design guidance. Besides, it

can be applied for use in other fields of architecture.

Com. in Arch. Design Advisor’s signature
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2.2 T1lsunsNANUINIAINNTANELNANSAUSINUDIDIANS (Q-SAVE SFG-

OTTV Calculation Program)

LD
e & WY
ol

51N 2,15 anwaizuealilsunsy Q-SAVE SFG-OTTV Calculation

ﬁm 11ls1n38 Q-SAVE SFG-OTTV Calculation

2 & £
2.2.1 Tayailasu
Wullsunsuignivaanaulaesim aswliuesnana anin &

A o

IBIE)-

q

t7zaq V’ﬂﬁ‘ﬂﬁ”\]iﬁlﬁﬂ’)’]ﬂﬂtﬂ"mLL@%?’W]L?Qiuﬂqiﬁqu’)m%hﬂ’]?ﬁ’m MANNFAUTINTRIRIANT

AuNInAUIAN lAnEazszaznan AN W TuN9Ls LN Wasuwlasenans Wulisunsy

Anneuuuszuuluipssanyiaulag (Microsoft Windows)

2.2.2 §2UUNITNINU

nIzuUIUNIg

flaudaya

nNIzUIUNNT

Uszanana

NITUIUNG

WAANNA

LAFARAU

T

Tod

2109 2.16  WARNANHILENILUIUNTIN9NLB9 1 TUNTN Q-SAVE SFG-OTTV Calculation

AN 71J7un93 Q-SAVE SFG-OTTV Calculation
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AINNIIATIENNTELIUNIN UL IUTUNTN Q-SAVE SFG-

OTTV Calculation AZWLI1 ANEELEZNITNINIUALT WML LLAWAT (ﬁqgﬂﬁ 2.16) Usznavlyl-
fotl 3 nszLIUNIENMAALTUREY Al

2.2.2.1 nszwaunstleudaya unszuaunislunistiendays
FUATBARN | 21945ATINT LT fisa e Tanevsruunisuardeats s

2222 nszuaumslszanana dediaauannszIaLNs-
Heudeyauds azfeadngnazuaunistlszanananen edsldllswnsus vnsfanmia
Hayafilgtloudnld

2223 NsTLAMMNIARIKA EeliaAuNsTIaLNszanANA

Tsunsue azuansuadnsnlfaanun luguusag o

gLl AN ol .

wnuanlaseldidunnela azsesdiaunauliinszusunistleudeya

= Y o - & A o AYD N = Yy 4

anAsy afiunisudla diunlasudeays antusasdignszuaunislszunanadnainil
v 1 1

yiranttiaundnay lgnaldunnalatinsziauniinieauaeslilsnnsy Q-SAVE SFG-OTTV

Calculation AaZARNEARINLINTZUAUNNTN9 U911 suNg: OTTVEE

2.2.3 szuunisiautaya

sruunisileudayaraditsunsy Q-SAVE SFG-OTTV Calculation
AunsnLLiaan Al

2.2.3.1 nstlaudeyalnenistioudifanmnues

_Fin ‘--ll---l....

® L

|92 w| Tile -ﬁ-nQ.L%d'lgin [0 ° |= ~..,.‘

.Ei:.;l-'i Digdance |I—ﬂ
-\'I: L}

P2 widdyof Pane [ m)

 Top View | Width’u{in ||— i ““.

a “
i A\ J
"sangnunsnt®?®

ilate Frint Calculation to File Cancel

9171 2.17 wamsdnwuznisilaudeyalasnisiiauafausuies

un: T1Jsunau Q-SAVE SFG-OTTV Calculation
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2.2.3.2 nnstlaudayalaanis@anainannmuaun i

Type of Pane Fils Rissistan: i Gap :
C Single Glass Inside | | fHigh Emissiviy Thickne
- nr .Hi|:I|'| E|||I | ?
9 Cs | M | Low Emizzivity —
... Customize ...

| Densit

717 2.18 uaasaneuznfstleudayalaanisiaanainAnuuau i

a

'
al

7 11/51Ln534 Q-SAVE SFG-OTTV Calculation

2.2.3.3 nmatlendiayalaaniiden / Uiuasuen

Buiding Name | test
a\
‘ Section Code I oeth-001

A

Mumber of Unk | | \ 22]

(n) (1)

917 2.19 uaasansniznistlendeyalasnisaen / Uiuulasue

1]

mun: Tusunsu Q-SAVE SFG-OTTV Calculation
2.2.4 szuunslseinana
Wargiadunszuaunistloudayauds  WINAeINIImMITLNAANET

a é’ % L% o QI/ V% %’/
AATUUAY AzARINNNTES T Ten9 NAVINATIY

| Material | Density | K-Walue | Thickness | R -VYalue

|1_ I j I [Mane] I [Mane] I [Maone] I [Maone] ﬂ

lT I j I [Mone] I [Mone] I [Mone] I [Mone]

[3] = [ merer [ menel [ menel [ (Nerel

[+] . ' fore) ] =
Hel Calculate ancel

217 2.20 waMITTULNIUITHIANA

a

'
a

O T1lsun3u Q-SAVE SFG-OTTV Calculation
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2.2.5 2UUNSUAAINA
2.2.5.1 NILAANNAAQEIAIDNT / AQLAT

Report of Opaque |

| arTy
fork OTTY
Building Name Penesuar Harth Morth - East | Eazt South - East
o ¢ 0 [ section Code RN
Section Code North001 SEpi Eite U# TDeq Af
Mo, of Unit 1 Units:
Mo, of Layer 1 Laver
Area 120.000 m?
Total Area 120 m?
Delta T 13 K
F - Tatal 2184 2R
e e WimSK OTTV of This facade Mone]  Wimz
- Value o R
Q- Total 714,256 W OTTY of thiz Building [None] Wim2
(n) (1)

717 2.21 uARIANBIUENIUARNNAAQEIFNEN1S / Folad

un: 11/aunan Q-SAVE SFG-OTTV Calculation

& ' [
2.5.6 AUAAUNIS MUl aadILLl

& 0-5AVE OTTY Calculation Program
File  Library  Tools =lp 4 4 &

‘ Use Tools for calculate Save Cost o
S

ded S &€ 4150000083

51l 2.22 uansANBUENITUARSHAAREFASNI / Fola 2a9lisunsn Q-SAVE

‘17{34’1: 11534 Q-SAVE SFG-OTTV Calculation

winaeuanesitsunsnazisznavlidanesflsznoudsil
nsafgudeyalud, niadlagiudeyaiiresenailaaieliude, nisaugiudeys,

nsudlagudayagu o nnsanuans,nsAIuIniAI AR InA

Mew Building

Building Hame
,|
Calculated by

771 2.23 wansdnwoiznisainegudeyaenisivdaeslsunss Q-SAVE

a

NHA: T1l5n54 Q-SAVE SFG-OTTV Calculation
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a adunazsastlaumeaaziaan
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L ||
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g 2.25 uansnstleudeyadanuisivaesiisunsu Q-SAVE

a

fun: Tisunsn Q-SAVE SFG-OTTV Calculation
A4 g & 2y o = o =
\Waiadadunistlansaaias adayatesn TN LA aIAINL
Y THATBINTI, G40, AINNUWI, AdNLsyANENIsEemANnFe lusu uAdsesnall
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917 2.27 wansnsazidanagdayanisAaiuanaesiisunsu Q-SAVE
nn: Tsunswu Q-SAVE SFG-OTTV Calculation
Wawaiadunstleudayauaznailu “Calculate” udnaziang-
a ¥ aAy v ¥ o 1 1 % ]
azipanagldayanlatoudily uwaznanisauaAnstnamanfaululsazdaunes

a
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2.3 Tdsunsn ENER-WIN 97.02 Hourly Energy Simulation Program for
Buildings

-- New_Project
File L Wiew Output Databaze Help

ENER-WIN

. 97.2000

Zone deseription

217 2.28 anwouzaadlisunsy ENER-WIN

P Tuaunsn ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings
L &l ¥
2.3.1 Aayallany
a o X ° P e o =
dulisunsungniimsiainainnsinausaniiaesindne waznie-
Aanilnenssndand wynanede Texas A&M  isvinAauigelssnt (Faculty and
graduate students in the energy software emphasis area in the Department of
. o o 4‘ o ¥ [ 3 o o
Architecture, Texas A&M University) twuldsunsanlalunisaiuninis iwasanugniu-
@1A13 (Energy Calculation for buildings: ENERCAL) #mneunuszuulfuisnisiulaed
Trnsrasd unisairalisunsuiiaunniva lianUin 3aans Wi uaztindAnsnaula
Y =) a =X a. a % o 2
g laieneazidaalazna 1L ez @nininnns I nasnLLedanAs e

2.3.2 §2UUNITNIEU

nIzuIuUN1g nIguIUNIT NITUIUNG

=3 ;’
LATAAU

LAANKA

tlaudaya Uszanaug

T Tl

21091 2.29 AN®ULNIZLAUNNINIWIaaT1lsungN ENER-WIN

1
al

NH: Tusunsu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings
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AINNAATITINITIMUNITINUTedilsunsy ENER-WIN aznudn
AneniznIInvasiulUUEUnsS (Fag U7 2. 29) 1lsznaulldag 3 NTTUIUNNTUANAN-
Ssudunau Ae

2.1.2.1 nszwaunstlendaya Wunsyuaunisluniseudaya
P1EAZIBEAFN 7] 2891ATINNT LU fisa A Tanrevsruunisuardaate sy

2122 nazuaumizanana aeiaAuannIzLaLnIg
fouteyauds azfeadrgnazuaunistazinanareu Wedslilusunsuinisduanniu
Hayafilgtlowdnld

2123 nezLaUMIARES EewRaunszLIumsznana
Tsunsae azuamsnadnaT Faananlugtunusing -

2.3.3 szuunisilautaya

2.3.3.1 nstlaudayalnenisiaurfosnuies

all KI niisiend.y Sl.gfgce E sterior indow| Glass Roof{5/ |Yen. | Diff. | Sill |Ht of | Grd.
4Bt Area |[fromMorthExposdial y Shade ID. | Area/| wall [/ | Blind [Shade| Ht |windowReflec
** Ho.| [sq.it] | [deg] [0 to 7) FIE'H:.hact. Mo. |fract. |slope| B [0 or 1|{Trans.| [ft) top |[fract.)
* &
0‘ 3 |1000 225 4 F.2N.0 ﬁd] 1 /68 |90 | B| O 0 2.5 75 0 [+
: 3 |0 180 4 R1. M.O N_‘h 1 0.0 90 [ B| O 1] 25 7h 1]
“ 3 |720 |90 4 F1NONAN 0.0 90 | B| O 0 25 7h [1]
’, 3 (180 |180 2 H.0 N.OJEO 1 0.0 90 | B| O 0 25 7h [1]
.0. 9 |2664 |0 [ N‘.QIIII N.0[1 0.0 [1] B| O 0 25 7h [1]
13% ME3E, 0. Fhee®[HONOND 0.0 1] B| O 0 25 75 1]
iiﬁﬁwél |ﬂ
zﬁ_h’] 2.30 @ﬂwmumiﬂ@u%N@Tmﬂﬂ’]?ﬂ@ummﬂmmm
ﬁm T1lsunsu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings

2.3.3.2 natleudayalasnisaanainAfinivuaunli

““-......

PA /3

Prégerties  Help

Ld

:nEg [BRYAN/COLLEGE STATION, TEXAS |

ea: Internal Mass: pef

Temp. Profiles
. | Normal |H ohday

Profiles Lighting Surface Exp.

2. Double Duct

3. Multizone

4. Fan Coil Units
5. Roof Top Units
6. DX Residential
i
8
k.|

HYAL System
AL type |Healing

. DX Res. Heat Pump
. D Window Unit

7171 2.31 @ﬂwmmwﬂ@umm‘imﬂmm@mmmmmmmmﬂ‘w

N 11sunsu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings
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2.3.3.3 nnstlaudeyalnenisannnin

Building Sketch B
Eile Draw Mode Edit
Grid Size= 10 oo

Num_Floors= 1
Ceiling Ht= 12

Rotation= 0

Level=1 <>

Fone drea= 13900

| Vorth Offices-1| - -

Bl sonth Offices-1
Bl et ofices-
B Pedestoion Wy | T

B East Offices-1

=90, =360 |[¢

7232 anwniznistleudeyalaanisannnin

L]
'
=

NUN: 1lsunsu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings

2.3.4 szuun1slssNlana
dl (~3 Qg’ v v v o e‘d‘
o L@TARUNITLAUNII e uTRYALAY  UINABINITNINLNAGNEN
a 42( £ o ul/ £% :I/
NPT azFAaeiIn1delilszunananna

Run Energy Simulation -- c:.\ewinZ\sample\,comm—;i.inﬁ
TH

' Simulated Weather

¥ Repeat previously run weather sequence
Simulation Length :
wWeek / month] Ij‘ II‘

Design Temps:| 4ll| |2?.4 | |-5.? |

Dry-Bulb 'Wet-Bulb Dry-Bulb
Summer Winter

{7 Recorded Weather I Produce Hourly Dutput File

Analyzizs Peniod:

[day-month) |1-Jan |l°:|31 Dec | |1995|

The months you want to skip :
| January | | May | | September |
| February | | June | | October |
| March | | July | kg

[ April

[

| [ Augusig®’ | December |

7171 2.33 wamsszuLNIUIEIIANA

NN T1sunsu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings



25

2.3.5 FEUUNITUAAINR

2.3.5.1 NTLAANHAAQEIAIDNT / AQLAT
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' v \
IENigh TUNTN E_NER— / Ilj\l 97.02 Hourly Energy Simulation Program for Buildings
v 1'4 ‘ A/ZA/" J;

t "4
2.3.5.2 muéé!@u@é’qmmugﬁ
EE 2

s o120 fd
2Ly

FRoof Walls Window Window Lights/ FPeople People Infil./ Mass
Trans. Solar Equip. Sens. Latent Vent. Effect

16.98 658 9.48 2.27 2375 552 442 5172 -16.73

91 2.35  UAAIANEUENSLARIHAREFNENET / F91aT

A T1lsungu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings
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2.3.6 Tunauns bdaulaadail

-- Mew_Project

Eile Lrialiss Wiew Output Database Help

ENER-WIN

¥. 97.2000

N/ Lo

S —

g7 2.36 _uansuiiraavanueeiilsunsy ENER-WIN

P Tilsunsn ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings

Aouynan (Main Menu) tlaudinanglilsunsy ENERWIN
agnuiuuinaamyangailudauisnaeanismusiunaee. uwyuanazlsznaulldaemy
wanasIEnIe wastndfiRnsdldlunistleudeyameazipannesainisutieanniumiode

v nsud ladeyaiiessiv, nsuansnanedana, nsaemdNToemae sy

Project Information
Building Type Help

[ Building Type

Project Name : | Gregory Bateson Building

ject Description [ Califoinia State Dffice Building
A ra—

Location - |SACRAMENTO, CALIFORNIA #

Constiuction Documents
| N - r_ .
Final

Evaluation Year : 0_4 1995

ALV ¢]

Floor Area : 54500 sq.ft Oce. Days /week : El days
Construction Cost : 40.00 $/3q.1t Annual Holidays - days

oK I | Undo Last I | Cancel I

U 2.37 uansdauileuneaziganlnsenisvesiilsunsy ENER-WIN

P 1sunsu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings
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1 % = 1 d‘ F73 v

daudeyasuaziaunlasenisiiludounldiloudeyase-
= A a o = = = , 1y
azipeailiavsiuresiasnisNazyinnisdne Tnedsnaazidandesaainistlendayatlsznay
luging Uszinnaesanans, uassdalaganis, AafLNevFaeasiaeAuadlnsanis, Tuna
Y 1

PIRANNULUBINITAANULLNIINNIY, AFUIBULLANANT, NHIIBID1IAIT, TANINTLeIi,
ARUNATEgNAlulaqiiu, NAN1989@IAT, AUNT898IANT, $IANANEATINENFWTR
tﬂl 1 = 6 d‘ dl v o v o - [ o o o 1 Qo &
81PN ks tvasdilsynaufnendesiumsiunsandnnasw g, auuiwinausedilansd,

o

HATUNE ATBINITN L

=

w. Weather Data [ %]
Help
State Name: CALIFORNIA =] CityName: [SACRAMENTO =

WBAM: Latitude; Longitude:
| TimeZone: Elesvation:

| Jan Feb Mar  Apr May Jun Jul  Aug Sep  Oct  MNov  Dec

Dy Bulb ove: [P0 Tioo [z 142 [i7e Jo12 Jeaz Jea7 Jens J168 [113 [P0 |Deatc
due 5id Dew 28 |31 |38 fas a7 ez a3 Jam Jaz a3 Ja1 [41 |pegc
Dip Bulb haw: [11.2 15z 174 [21.2 [e62 [a04 [a34 Jaze [a02 [249 Jies [11.2 |DeaC

Mar SidDeve (31 fa1 |33 [a7 45 |51 Jag a0 [ss [+3 42 |33 |DesC
DewPointave: (¢4 [e3 [ea [o7 [as [i1s a2 Jras P22 Jioo [74 a4 peac

DP Sid. Dev: (X EX E N N S E FS E X O O

Solar Radistion:  [6995 [10575[15515]21:304] 25926 [26300 [26595] 25325 [ 20676 [ 14490 e653 [6266 | kissqm.

Wind Speed: 27 Ja1 [35 [a7 38 Jd1 s [56 a2 [26 Je5 a7 |mrse
Save As New i Save Az Updalﬂ Cancel | 0K »> |

For Hew or Revision only

If 5td. Deviations are unknown, enter Monthfy‘Extreme DBz ever recorded, or Monthly Means of Annual Extreme:

Eweme Dy Bul: (00 Joo oo Joo Joo Joo Joo Joo Joo Joo oo Joo |DesC
OF:
Meandrn. Extiemet 00 Joo  Joo Joo Joo Joo Joo Joo Joo Joo Joo Joo |DesE

717 2.38  uansdauaesdayaaInIAvaallsunIn ENER-WIN

1]
'
al

ENN 1lsungu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings

doudayannid (Weather Data) lilsunsulswisendnya-
a1nA. 330 Weeldlugiuteyaie Wizanld wenandudqdsannisaiindayasiniAres
4 A o P P P ¥ P 4 A o
wesau o U lugudeyameFenldamluaiselulfandqy nsuilazediesainisasin

Iilnanisudlasiadnuenuinassedisunsy eudluaiaudonalu "Save as New” e

Tunngeidiesn iudlauaziieldanisoiindunnlglaanlunssste o 1
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Yeather Data

[BRYAN/COLLEGE STATION. TEXAS |

WBRN
IBRIIINICULLEGE STRATION, TEXRS ! n.a.

Jan Feb Mar Hpr May Jun Jul  Tfug
DB ave 49 .8 53.1 58.7 685 1.2 83 4 84 4
ive std 8.1 7.8 7.8 5.8 . 4.5 59 6.2
DB Max 53.5 63.3 69.7 18.5 .9 91.5 95.2 95.7
Max std 9.2 8.6 85 5.6 f 5.3 4.3 4.6
DD Ave 41.0 43.0 47.0 51.0 .0 66.0 68.5 63.0
D std  %.6 8.2 8.2 5.1 f 4.9 5.3 5.4
[SOLAR 923 1181 1439 1433 2140 2030 1845
NIIND 7.8 85 86 871 f 6.6 64 5.1

Press OTHER to select another weather data
or OK to go back to Main Menu
[ oxJu] otnen

717 2,39 uansdnaasnsainsdeyaenaAaeslysunsy ENER-WIN

P 11sungu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings

[

msﬂ%‘uLﬂ?ﬂlﬂuu?ﬂm?ﬂﬁﬂa@mmﬁ‘lmiéf@mm?ﬂu%’mgamﬁ
%@ﬂ@:mﬂ(state), %@Lﬁm (city) LASUNNELATRDRATIABINIALRS WBAN (WBAN
station number)
Tayaidude (atitude), duias (longtitude), 1IAINIMTFIUNETALY (standard time
meridian)
%’@g@fqmuqﬁmmﬂﬁ:uﬁqmﬁﬂ (average dry bulb temperatures)

(standard deviations of average daily maximum temperature)

e

D3ARUUNHNGIEA (average daily maximum temperatures)

(standard deviations of average daily maximum temperatures)

e

fmﬂmmmﬁ’m (average dewpoint temperatures)

(standard deviation of average dewpoint temperatures)

%

aNaNAnNATIALNANNITNL IAELRAY (average daily horizontal solar insolation)

U

=2

17

mg@mmﬁ’mmﬂaﬂ (average wind speed)
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Economics Data

Mech. System Life:

Solar System Life :

Building Cost
[005 ]

{ T

Tutorial

ENERGY COST:

Demand Charge
Schedule :

Cancel

[Undo Last |
—

7171 240 uansdauzedeyan AT gAEnsTalLsunIH ENER-WIN

a
NH:

T1sunan ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings

doudayan1eAuAsHgA1ans (Economics Data) tlunns-

Heudeyaveri I ludurseganans, n1saau  nasAwsszaznatfunu s

Usznausiedausing 7w Economic Life, Mechanical System Life, Solar System Life

Building Sketch
Eile Diraw Mode
Grid Size= 10 "

Mum.Floors= 1
Ceiling Ht= 12

||[Rotation= 0

i‘LevaI: 1

\[Eone Azea= 13900

| orth Offices-1|

| BT
B st offices-1

I. Fedestrian Way|

917 2.41  uansdruanmaasllsunsy ENER-WIN

=
N

T1sunsu ENER-WIN 97.02 Hourly Energy Simulation Program for Buildings

dqunanIw (Building Sketch Screen) ifludaudnAnylunis-

° = o = o = Y 0 ~ =
mmmmm@’mLLmummmiwmm%Qﬂuﬂﬂ Lﬂumwm‘nmm@u"@lummqmm Ineiisneaziaen

TunsiniaAsing < i Coordinates, Grid Size, Num. of Floors, Ceiling Height, Rotation
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Zone Description

Profiles Lighting Surface Exp. Properties Help
lnce |BF|YANJ'[IILLEGE STATION. TEXAS |

rea: Internal Mass: psf

o=
Temp. Profiles | HYAC System
Mormal |Ho|ida_v AL type |Healing
S|W|S5|W (18 (13

2. Double Duct
3. Multizone
4, Fan Coil Units
5. Roof Top Units
pers| 6. DX Residential
7
8
9

. DX Res. Heat Pump

. DX Window Unit

Nat. ¥ent [Nat. Yent. | Infiltrati - E\fa‘poratl‘wi CDEllng_ Ft
[Yes/Ho]| cim/sq it [Rate [ACH]||[Yes/Ho] Depth [it)| Candles

alll wall Orient. | Surface E xterior indow| Glass |[Roof{ 5/ | Ven. | Diff. | Sill |Ht of | Grd
ID. | Area |FfromMorthExposure Shade ID. |Area/| wall W/ | Blind [Shad Ht. [window|Reflec
Mo_|[sq.ft] | [deg) [0 to 7] | BLTF fract. Mo. |fract. [slope| B [Dor1|Trans.| [ft) top [[fract.]
3 [1000 [225 4 F2N.ON.O|1 768 (90 | B| O 0 25 75 0 |+
3 |0 180 4 R1. N.OM.O|1 0.0 90 | B| O 0 25 75 0
3 |720 (90 4 F1N.ON.O1 0.0 90 | B| O 0 25 75 0
3 |180 [180 2 N.ON.OMD(1 0.0 90 | B| D 0 25 75 0
9 |2664 [0 b N.ON.OMD|1 0.0 0 B| D 0 25 75 0
13 |1536 [0 1 N.ON.OMD[1 0.0 0 B| D 0 25 75 0
| Undo Last I | Cancel I 2
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w. Peak Cooling Loads - Hew Project

Peak Healing Peak Cooling Ann. Cooling

Save Output Main Menu
Monthly HC Utility Costs reakdown Tabular
Project Mame: Conference Center [Sample]
Location: BRYAN/COLLEGE STATION, TEXAS |
Total Peak Cooling Loads = 103.99 kW at 6JUL 3 P.M.
60 Gains

I R EE  EECCEEEEEEEEE  EEEE

-30

-60

Losse:

Roof Walls Window Window Lights/ People People Infil./ Mass
Trans. Solar Equip. Sens. Latent Vent Effect

kW 16.98 658 9.48 2.27 23.7% 552 4.42 51.72 -16.73
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70° 106 | 124 | 152 | 163 | 163 |160 |148 | 122
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85° 078 |0 122 120 |124 |125 |17 |03
90° 070 = |08z 142 |17 111 143 103 |os4
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BYFNHNANIU NINAUILATRUATUNANY, 2536. Ut 21.

1.3.1.2 AVUUAIAN ANNTENLNANNTIUIINENLMAIAT (Roof

Thermal Transfer Value)
RTTV, = (U,JA)(TD,.) + (SCANSF) + (U)ANAT)
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RTTV. = ANNNTDNLNANNFRUIINTBIUAIANANLANANTEUN (W/m?)

U = FuisAnEnnsnnemANFauaInadA (w/m” °c)
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RTTV = ANNNTENENANNFRLIINTYBIUAIANRAETIBNANT (W/m”)

RTTV,, = ANNTENENAINNIEUIVNURINAIAIAIUARANTEUN (W/m®)
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A, = NUNIIVNATRIVAIAIATUNNATTU (M)
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(0-0.2) (0.2-0.4) (0.4 - 0.6) (0.6 - 1.0)
0-50 20 24 28 32
50 - 200 16 20 24 28
tAundn 200 12 16 20 24
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N NE E SE S SW w NW
0o’ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5° 0.98 0.99 0.99 1.01 1.01 1.01 1.00 0.99
10° | 0.96 0.97 0.99 1.01 1.02 1.01 0.99 0.97
15° | 0.93 0.95 0.98 1.01 1.02 1.00 0.98 0.95
20° | 0.90 0.93 0.97 1.00 1.02 1.00 0.96 0.92
25° | 0.87 0.90 0.95 0.99 1.01 0.98 0.94 0.89
30° | 083 0.86 0.93 0.98 0.99 0.97 0.92 0.86
35° | 0.78 0.83 0.90 0.96 0.97 0.95 0.89 0.82
40° | 0.74 0.79 0.87 0.98 0.95 0.92 0.86 0.78
45° | 0.69 0.75 0.84 0.90 0.92 0.89 0.83 0.74
50° | 0.64 0.71 0.81 0.87 0.88 0.86 0.79 0.70
55° | 0.59 0.66 0.77 0.83 0.84 0.82 0.76 0.66
60° | 0.54 0.62 0.73 0.79 0.80 0.78 0.72 0.61
65° | 0.50 0.58 0.69 0.75 0.75 0.73 0.68 0.57
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AUFNHWANNU NINARUIUATAUATNNANY, 2536. Y0 24,
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NSRS 0.162
WAIABENTINYN 22.5° ALLWITEAL 0.148
WAIAWBENTINHN 45° ALuu9TzAL 0.133

a

e nymiodAN A.1.4. N3lesaREAN

NANANTIL 0.801
WAIANBLIVINNN 22.5° ALUWITZAL 0.595
WAIAABENTINHN 46° LUUITTAL 0.391
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a

e fafiAn a.1.4. nsunifdgauaziaaaianle 0.055

a

AN99N 1.6 LAAAIANHATUNILAINN A UTBINANDINI AN AN LATUAIAT
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Ny auinEwAlnw, ned. ARanseyinnAwIulueAig. NN Nes-

BUINENAWIU NINRRIUMAZAUATUNANY, 2536. w11 61.
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ANAINNANUNILAIINFAUTBIAANAINIA LTI NI UAIAT

AMTNATUNIUAIINSDUTRINAN

FUARITRIINRNNA 2MA (3 /3RI6)
5 NN, 20 4. | 100 WM.
da931921MATUNES
o daviweniaiiien a.la niaudfidge 0.110 0.148 0.160
o dasinennnARien a.1).4. nsusiedan 0.250 0.578 0.606
da931921MAlURAIAN

. ] Sa ro o
® Ay NaNNIANNAI &.1.4. ﬂW?LLNTQ@QQ

T8399198INIAUWLITIL 0.110 0.148 0.174
1099 NNARLNINNN 22.5° AULUITZAL 0.110 0.148 0.165
T9I3BNPBLITINYH 45° HLLUITZAL 0.110 0.148 0.158
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® 4939198 NANHAT &.1).4. N1uHFIARN

TR49NBINIAUULINL 0.250 0.572 1.423
TRIFNBINABLNNNN 22.5° TLILUITT AL 0.250 0.571 1.095
TOITNBNNABLNTINNN 45° ALLUITZAL 0.250 0.570 0.768
839190 A LULINAY 7k 4
. . Sa o o
® R399 NANHAN &.1].4. N1TUH TR 0.458
®  daeienARNAY A.1.4. N1surdnn 1.356
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N3N, YINENANIY, NeY. ANENN90LINHNANILILAIANT. NPINNA: NBY-

DYFNHNANIU NINABUIUATAIUATUNAII, 2536. 11 63.
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DUINEHNANY NINANUILATEULATUNANU, 2536. 1 26.
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