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ABSTRACT

This study examines the energy consumption and energy saving and energy efficiency
of the Dhurakij Pundit University library building also places importance on the choice of materials
applied to the building, which is of great importance as it affects the energy consumption of the
building's air conditioning system. The variables that affect the energy use in the building, such as
the usable area of the building, the proportion of the internal heat load of the building are the
outdoor climate of the building and the building frame material. For the above reasons, the focus is
on the building material frame as an important part. Therefore, this study was conducted by using
computer simulation program eQUEST v. 3-65 which is a building simulation tool for analyzing
the heat transfer value and the amount of energy used within the building due to the modification
of the building frame material. A good building frame should be able to prevent excessive heat
from entering the building to reduce the load on the air conditioning system and lead to a reduction
in electricity consumption and energy costs. Therefore, there should be a design guideline to
improve the frame of the building to be suitable for the building to improve energy efficiency. The
study found that the results of the simulation program and suggest as a measure to reduce energy
consumption is to install gypsum board as insulation. This investment and can save 1188.50 kwh
of energy, representing a cost savings of 5017.61 baht, saving 1.77% per year and has the fastest

payback period compared to investments in other measures, so its worth the investment.

Keyword: Building energy use /Heat load ratio/ Building envelop
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GUfNﬂifJ“]JfJ'lﬂTiﬂgﬁﬂ'lﬂ’JHJSgIIWlWI'IHﬂ’J'IiJ%I@Hﬂ'IWﬁQ ﬂatlﬂmmmimﬂmmm%’au NINIUINNY

4 . Y . Ty = ) .. A a X
59U (conduction) NTWIANUTOU (convection)las NITUNIITAINNTOU (radiation) nnavunelu
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U

¥ 1 % = QJ |- %
TagsouNUAIUDIHITIDIMTHAzMFU T ANTNTURTIFANUTDU(Thermal emittance) VDA

{ 1 a o ) o @
91113 ﬁ151\1ﬁ 3.6 Llﬁﬂ\?ﬂ'lﬂ'J']ilgll'luﬂ'luﬂﬂ'm%lf]u%’ﬂ\‘ﬂ/\lﬁM®1ﬂ1ﬁﬁ11’i5UWuﬂ@'lﬂ'li

H 1 = J ) @ @
ﬂ"l§1ﬂﬁ 2.2 mmm@%umumm%’aummWaummﬁmmuwmmmi

ariamaly (R)

NiaMEuen (R)

A1A1IuAIUN U YT uvRINduD 1IN A

(m2.K/W)
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A A (% d S
NUAIUDAITANG ﬂ“lmﬂuwmmmﬂﬂamualwm %wﬂﬂ’ﬂllﬂﬁﬁllﬂﬁ ﬁ'“l/l‘ﬁﬂ'lill, 39
Y

'd
qa 1m1aJmuw1ummmumawmanmmﬁmﬂiuwummmmmﬁweg vAduszans
mmw%’ﬂﬁmm%’emmﬁuﬁaﬂlmwﬂ’qﬁ’wuﬁaéaﬂﬁusﬁeqdwqmmﬁ AMANUAIUMUANUTOUVDS

¥9471901M7 U51ng luasen 2.3

M3197 2.3 AANNAIUMIUANLSPUUDITDITNeIMANBgN 18 TUMITID 1S

a (Y3 d' Y o v Y 1 Y v | U
¥iiaveaTagnldiwiiamuuen AMANUMUMUANNFDUUDITBII1I0IMNA (M2.K/W)
ANUHINVBIFDIINIDINA
5 mm 20 mm 100 mm
A:ltd'dy a A [ a QJ T A
AFANNUAMMFNYTEANTMSUATIA 0.11 0.148 0.16
9
dd’ﬁy a A [ a Qo, T A
AFANNUAMFNYTEANTASUNTIA 0.25 0.578 0.606
A

o [ =) dal a v v YA = L a QJ T A 1 Y a
mmummwumwmm"lﬂ“lm’enmmﬁnﬂizﬁmmmmaﬁqa Faumduilszan
9 = dal a o A

T A o Y A v Y a ] 1 I a Y v A 1 as
f‘niLLNSQﬁ@]ﬂ‘Hﬂl%LﬂW”IZﬂi‘m‘VlW‘LlN’Jﬂl@QN‘L!Wnu@lﬂGB@Q’JN’ENﬂ”IﬂL‘iJHN’Jﬁ%VI@HNﬁ U AUINUY

SN

I o [ 1 1 o 1

nmsaauruesaaznousid Wududmiunssianunisvesresineeiniantelumiiiaiog
1 = A A ] 1 = 9Jq Yan A 9 1 ]
5¥M31 5 mm D9 20 mm #3508A1043Z NI 20 mm 4 100 mm 1A 1FTFadU sz Tura
A ' v 9 ' ' A ' v ' 9q ¥
HOMIAIANUAUNMIUANUFBUVDIFDII190 1A TUNTANFII1991MANINIT 100 mm 14 14
H 'd

AAIWAIUNIUANVTOUVDITDITOIMANANUNAN 100 mm duilsz@nimsrhanudou (k)
HazAMAVIADUY YITTN

4
2.2.5 ﬂ”lﬁiJ‘IJiSﬁTl‘ﬁﬂﬁﬁTﬂ’ﬂiJ%}@u
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=1

I wa & o 1T o a £ ) Y [ 9 1 9
Lﬂuﬂmﬁﬂﬂ@]ﬁuﬂﬂlﬂﬂ]ﬁﬁ] ﬂ1ﬁ3J‘]J5$f‘ﬁ/l‘ﬁﬂ"li1!"Iﬂ313J5@“%@33ﬁﬂ%1%1u@1uﬂ@ﬁ51\1
o vq ¥ A Ay Yo o ' A A A gy
191 11l B ldmannmsnaaeursenin lasumssuseannmiisnuieds 1a
2.2.6 52UUNTOUDIAT (Building Envelope System) (R0 UAAYOUATUNGIIIU 91A1T W.A.

2553)
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A 1 o a £ o 9y o - 2~
u@ﬂl‘l’iu@ﬁnﬂﬂTﬁNﬂigﬁﬂﬁﬂTiuTﬂﬁWNi@uﬂlﬂﬂﬂﬁﬂ (thermal conductivity; k) <53

[

1 I LA a 1 1 [
wihauindaeaamas-1nalu 1zinaaoN1s10MANSoU (heat transfer) YDITAALAD AW
Il [ . 2~ 1 I a [ 1 J ' Y o
HUMUUYRITA 9 (density; P) FelnrrounTansuaegnuisduas nazaianuiousuny
(specific heat; cp) Y0389 §elinanoiSurmndrudounniaganauld (heat absorption) 1Ay

F2ezNANMIIANTA TN TAIHIUANNSOU (thermal time lag) 9nmenond1gniely

[
% =~

o o a_ a @ % [ - -2 a 7
DIN1T ﬁ1ﬁ§ﬂﬁﬁﬂﬂ1%ﬂ1ﬂﬁéﬂﬂﬂwﬁﬂlﬂﬂNuﬂﬂ'lflu@ﬂ@'lﬂ'lﬁ %Qﬂ%ﬁﬂﬂﬁﬂﬂﬁﬂﬂiﬂ%ﬁﬂ%@]EJLLaz

q

1T o a £ [ a J 1T o a £ ]
Woehlagase Arduilsz@nsnisganaussdering (Solar absorptance) azmduilszansnsud
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[ . o < 1 1 .
Saaanuiou (Thermal emittance) YDA A fazlinanonIIn1gmaINs ou (heat gain) LOE N1

q

9 1

gayidonuseu (heat loss) YOIWIIDINTAIITUNY

v J
ms1eh 2.4 mdudszanimahanudou anumuniv waganuousumzvesiggaieg

aau 00 Huszansmsih ANMHMMEY | anudoudumnz
ANuIaY (W/m-K) (Kg/m’) (kJ/(kg.K)
1 AT AL DI L 0.398 1860 1.00
2 uHURUIUAUANNS oY 0.108 720 1.00
LOTUAADH
3 Taauardsnueaian 1.226 1100 1.51
4 | dguiu (bitumen) 1.298 1100 1.26
5 Gh
(M) uiaazauursolla 0.807 1760 0.837
Aeuny Taan
Wionsziiiog
(@) e Tinnu)u 1.154 1600 0.79
6 ADUNTA 1.442 2400 0.92
7 ADUATATHALL VYUIA
ANMUARUUUUAE
() 620 N.N. AD AV.L. 0.160 620 0.84
(V) 960 .. AD AL 0.303 960 0.84
(A) 1120 N.N. A QLY. 0.346 1120 0.84
(4) 1280 11.0N. 719 ALY, 0.476 1280 0.84
8§ | vdennsunia 1.02 1370 0.92
9 upn'la? 0.042 144 2.01
10 | win'lWined (fiber board) 0.052 264 0.59
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aer 309 Huszansmsih ANNHMIUY | anndeudunz
AN (W/m-K) (Kg/m’) (kJ/(kg.K)
1| Wwesnane
() 1V (blanket) 0.038 T¥mnndwae 0.96
(V) LUVLAY (rigid board) 0.033 T¥mnndwae 0.96
) uuUNedIFY (rigid 0.038 T¥mnndwaie 0.96
pipe section)
12 UAUNTZIN 1.053 2512 0.88
13| uduBYdy 0.191 880 1.09
14 | uruliidaasaveia
(M 1NTFIU 0.216 1024 1.34
) 1thunag 0.123 640 1.30
15 Tavie
(M TanzHanuod 211 2672 0.896
PgNITioN HUVTITUA
(V) NOAY 388 8784 0.390
(A) manad 47.6 7840 0.500
16 Tous dauiuiuumiy 0.05 290 0.80
17 | Saqildawselladin
() Bl 0.235 720 1.09
() o3 lav 0.115 616 1.34
() o3 lav 0.553 1568 0.84
18 | Twdaleiu uuuvenedd 0.035 16 1.21
19 | TWuInagsmu 0.024 24 1.59
20 | TolnInagensau 0.029 45 1.21
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aer a9 Huszansmsih ANNHMIUY | anndeudunz
AN (W/m-K) (Kg/m’) (kJ/(kg.K)
21 i 0.713 1360 1.26
22 nu
(M) HUNIY 1.298 2000 0.79
(V) HULNsHA 2.927 2640 0.79
(A) HuooU 1.298 2640 0.80
23 nIzifipavdan 0.836 1890 1.00
24 |l
() hitosou 0.125 608 1.30
() Iitonds 0.138 702 1.30
() 1aisa 0.138 528 1.21
25 | nesiglan uuuidiano 0.065 T¥mnndwan 1.34
DANAIN (AW
W)
26 | liaTnuesa 0.144 800 1.30
27 HAUNIZATHOA 0.086 400 1.38

4
Hu181tig. FI”Iﬁ'iJ‘]Jigﬁ‘ﬂ‘ﬁﬂ13131?’1’JHJ%@ulm%ﬂiﬂ’ﬂﬂ%@uﬁi“WT% 91 2001 ASHREA

Fundamentals Handbook (SI)

U) ANNNUANANGUN

neum (TD,,)

ANNVUANANYUNYUINBVIN (Equivalent temperature difference) 3171901810 N

U

A o

< A = = a d o =R 1 dy 2 o
LLaﬁﬂWﬂiu@Wﬂ’lﬁlﬂuﬂTVlﬁ'JiJﬂ\‘]Wﬁﬂ15ﬂﬂﬂau3ﬂﬁ@’lﬂﬂﬂﬂlﬂﬂwuﬂﬂﬂ ﬂWuﬁ]g‘;UUﬂU“lf'Ni$El$L'Ja'lclu
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) waﬂmmmmmmﬁu1uﬂuuazﬂam%'auﬁumz (Density-Specific Heat product;
DSH)
A 1 9 =] = [ v o
ANVAN30 TUMIGANAY Azl HASHUNANINTOUVBINIINY UANNTURUTAY
anunuudutazgauiousumnzvesTaquiltomsd s umisiiunseneudlo Taaiioasiia
=3 d‘d ] 1w Y o [ % =\ [ 1
REINTANUHUMUNIMIAY P, NUToUTUWIIIND ¢ taziianunuwiny Axnaguueas
Y
ANUNUUULAZANVS DUTUWIZUDINITI Auar Tdaatl
DSH = (P;)(c,) (Ax)), KJ/(m’ K) (3.7)
dmSumisivnlsgneudioiagiuana1anu n siia HARUUBIAIANUHUUULAY
9 o o o 9 o dy
ANUTDUTUWIZUDINIT AL e 1aaail
DSH =DSH, + DSH, +.......+ DSH, , kJ/(m’K) (3.8)
1i/® DSHi D A1 HARMYBIAIANUHUIUHULAZAINS DU UNIZUDINII
P, A9 ANMUUUMUUYDITHY i
¢, A9 ANNIANWTOUTUNIZVRITAY |
Ax;flo Anuruvedids i
nstiNMIiTiTe91190IMAAsINaN FaeeeImaaina1n livilda wagavesminu
' 9 o o d’
nuUutazAud eus e asunlasll
MANUUANANQUNUYUABUIN (TDeq) VOIHITINY
YAVDIAINNULANA NG YT uIveImTsnud T uoImsdsziandninauay
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9 ° @ AAq Yo o ' o ~ vq ¥
LAZAITNIDUIBNICUDINUN ﬂﬁﬂ!ﬂﬁlsﬁﬂﬁﬂWu\umﬂ@]']\?ulﬂﬂﬁlﬂ'lﬁﬂclugnﬁ'l\iﬂ 3.8 Gh’ﬂ“])'WﬁﬂWﬂﬂ']ﬁ

A Ay Yo o ' A A A Y
ﬂﬂﬁ@ﬂ1’?5f]ﬂ’W]vlﬂiUﬂ1§§ﬂﬁ@\1ﬂ1ﬂﬁﬂjﬂ\ﬂﬂ‘ﬂl“ﬁ@ﬂ’E')Ulﬂ

M13190 2.6 AIUHIIVOINITNAINNVUANAIQUNYTIAGUIN (TD,) VoIWtiifiud M5 ueIAs

ﬂ‘izmwﬁﬁmmuazamuﬁﬂy1

HaYMUBIA ﬁ’uﬂizﬁﬂémigﬂnﬁu%’ﬁmﬁﬂé
ANUHHIHY
HHIDELIVDA - HazAY
3 firma . 0.3 0.5 0.7 0.9
A119,09¢11 Foudumizues
W13 kJ/(m2.K)
15 16.5 25.0 336 42.1
30 16.2 24.6 33.0 415
50 15.7 24.0 323 40.6
0 NANANI 100 14.4 223 30.3 38.2
200 12.1 19.1 26.1 33.1
300 10.5 16.8 23.0 29.2
400 10.2 16.2 22.2 28.3
15 10.8 14.1 17.4 20.7
30 10.4 13.7 16.9 20.1
50 10.0 13.2 16.3 19.5
fienwiile 100 9.1 12.1 15.1 18.1
200 7.9 10.6 134 16.1
300 7.3 9.9 12.5 15.1
400 7.1 9.6 12.2 14.7
90 15 12.6 17.2 21.9 26.5
30 12.3 16.9 21.5 26.1
50 11.9 16.5 21.1 25.6
WiAnziuean 100 11.1 15.5 20.0 24.4
200 9.8 13.9 18.0 222
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HaYMUBIA ﬁuﬂizﬁwémigﬂnau%ﬁmﬁﬂé
ANUTHIUY
HHIDELIVDA - HazANY
. fiama . . 0.3 0.5 0.7 0.9
119,090 Soudumizues
WHA kJ/(m2.K)
300 9.0 12.8 16.6 20.4
400 8.6 12.2 15.8 19.4
15 13.0 18.0 229 27.8
nnld 30 12.7 17.5 223 27.1
50 12.2 16.9 21.6 26.3
100 11.1 15.6 20.1 24.6
neld 200 9.7 13.7 17.8 21.9
300 8.9 12.7 16.5 20.3
400 8.6 12.2 15.9 19.5
15 12.3 16.7 21.1 25.5
90 30 11.9 16.2 20.4 24.7
50 11.3 15.5 19.6 23.7
neaziuan 100 10.2 14.0 17.8 21.6
200 8.7 12.1 15.5 18.9
300 8.1 11.2 14.4 17.6
400 7.9 11.0 14.1 17.2
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M990 2.7 M15NAIANNEANANgUNYIHBUI (TD,) vesnmisiudimiuernsdszian

U

a o J 3
wassndumnieglnlesiniing

HaYMUBIA ﬁuﬂizﬁﬂémigﬂnau%ﬁmﬁﬂé
ANUHHIHY
NNIDBIVDA R HazANN
3 fiama . . 0.3 0.5 0.7 0.9
WHI,0371 IOHIUNIZUDI
W9 kJ/(m2.K)
15 12.1 17.8 234 29.0
30 12.4 18.3 242 30.0
50 12.7 18.8 249 31.0
0 NANAMY 100 13.1 19.6 26.0 325
200 12.6 19.0 25.5 31.9
300 11.5 17.5 23.5 29.5
400 11.0 16.9 227 28.5
15 8.3 10.6 12.9 15.2
30 8.4 10.7 13.1 15.4
50 8.4 10.8 132 15.5
rmvile 100 8.4 10.9 13.3 15.7
200 8.1 10.5 12.9 15.2
300 7.5 9.8 12.1 14.4
400 7.0 9.2 114 13.6
90 15 9.2 12.1 15.0 17.9
30 9.3 123 15.3 18.3
50 9.5 12.6 15.7 18.7
LG GERITRRN 100 9.7 12.9 16.2 19.4
200 9.5 12.8 16.1 19.5
300 8.9 12.1 15.3 18.5
400 8.3 114 14.5 17.6
15 9.8 13.1 16.4 19.7
Aerld 30 9.9 13.3 16.6 20.0




M519N 2.7 (919)

HaYMUBIA ﬁuﬂizﬁwémigﬂnau%ﬁmﬁﬂé
ANUTHIUY
HMIDELIVD - HazANY

3 fiama . . 0.3 0.5 0.7 0.9
W119,0971 Soudumizues
WHA kJ/(m2.K)

50 10.0 13.4 16.9 20.3

0.3 0.5 0.7 0.9

100 10.1 13.7 17.2 20.8

neld 200 9.8 13.3 16.9 20.4

300 9.1 12.5 15.9 19.3

400 8.5 11.8 15.0 18.3

15 9.7 12.8 16.0 19.2

90 30 9.7 12.9 16.2 19.4

50 9.7 13.0 16.3 19.5

hragJuan 100 9.7 13.0 16.3 19.5

200 9.2 124 15.7 18.9

300 8.5 11.6 14.6 17.6

400 8.0 10.9 13.7 16.6
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1(TD,,) vowianudmsuein1sssian

[y $ A v d
dulszanimsganauisaerning

WOYMUBIAINIIN

YIDEIVD4 firma WUHHIAZANY 0.3 0.5 0.7 0.9
W119,09611 SoUINZVRINITA

kJ/(m2.K)

15 7.3 10.7 14.1 17.5

30 7.3 10.7 14.2 17.6

50 7.3 10.8 14.3 17.7

0 NANAMY 100 7.4 10.9 145 18.0

200 7.5 11.2 14.9 18.6

300 7.6 11.4 15.2 19.1

400 7.7 11.5 15.4 19.3

15 47 6.1 75 8.9

30 47 6.1 7.5 8.9

50 47 6.1 7.5 8.9

nfmile 100 48 6.2 7.6 9.0

200 48 6.3 7.7 9.2

300 49 6.3 7.8 9.3

400 49 6.4 7.9 9.4

90 15 5.5 74 9.4 113

30 5.5 7.4 9.4 11.4

50 55 7.5 9.4 11.4

e 100 55 7.5 9.5 1.5

Az IupoN 200 5.6 7.7 9.7 1.7

300 5.7 7.8 9.8 11.9

400 5.7 7.8 9.9 12.0

15 5.6 7.7 9.7 11.8

Anld 30 5.6 7.7 9.8 11.8

50 5.7 7.7 9.8 11.9
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d‘ 1
M1319N 2.8 (MD)

WONMUBIAINIIN &’uﬂizaﬂémigﬂnﬁu%’ﬁmﬁﬂﬁ

NMRYIVRY | A RUWHUIAZANN 0.3 0.5 0.7 0.9

W9,0981 SouINZVRINITA
kJ/(m2.K)

100 5.7 7.8 9.9 12.0

Aerld 200 5.8 8.0 10.1 12.3

300 59 8.1 103 12.5

400 5.9 8.2 10.4 12.6

15 5.3 7.1 9.0 10.8

90 30 53 7.2 9.0 10.9

50 5.4 7.2 9.1 10.9

WAnzuAn 100 5.4 7.3 9.2 1.1

200 55 75 9.4 113

300 5.6 7.6 9.5 115

400 5.6 7.6 9.6 11.6
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2.3.1 N5LAINTITUAT (Float glass)
I tg A a dy a = 1 Y 3
nszansssuaniunszanwugIuimaIuINnszUIUMIHan Taense Faa et 2
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v Y
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232 nN3zINeuANNIoU (Heat treated glass)
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Argon gas between

glass panes

- Dry air space The PPG
| Intercept
‘- Glass Spacer

| System

- Spacer
=1 Drying agent pw,
Sealant 3
L Sungate 1000
low-emissivity coating
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Electric
Consumption .9, NN, .. 1.9, N.A. 1.0. .. a.f. n.8. f.9. N.g 5.9. Total
(kWh)
Space Cool 3998.8 3884.5 4453.5 4512.2 4493.7 4387.7 4474.2 4518.2 4256.8 4552.4 3910.8 | 3821.9 51264.7
Heat Reject. 380.1 269.8 434.4 470.2 501.5 507.5 432.5 465.4 415.3 440.6 320.8 273 4911.1
Vent. Fans 200.8 184.7 208.7 208.7 208.7 200.8 208.7 211.1 198.4 208.7 187.1 206.4 2432.8
Pumps & Aux. 681 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.9 8457.9
Total 5260.7 4984 5825.8 5920.3 5933.1 5797.2 5844.6 5931.2 5564.5 5930.9 | 5071 5003.2 | 67066.5
d' a L4 ~
M1319N 4.5 ’JLﬂiT%ﬁLlﬁﬂ‘UmﬂUﬂigﬂﬂlmﬂ Adv EverGrn 6
Electric
Consumption u.a. N.N. i.a. 1.8, N.A. 1.0. f.f. a.n. n.8. f.9. N.8. 3.0. Total
(kWh)
Space Cool 3994.8 3902.9 4460.9 | 4506 4472.8 | 43519 | 44742 | 4511.3 4260 4486.4 3905.1 3853.2 51179.5
Heat Reject. 374.9 272.2 432.6 468.1 496.8 503.3 432.7 464.8 416.8 436.8 320.3 274.3 4893.6
Vent. Fans 279.3 256.9 290.5 290.5 290.5 279.3 290.5 293.8 276.1 290.5 260.2 287.2 3385.3
Pumps & Aux. 681.9 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.9 8458.8
Total 5330.9 5007 5989.3 | 5989.3 | 5989.3 5835.7 | 5926.6 6006.4 5646.9 5942.9 51379 5116.6 67917.2
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Electric
Consumption u.n n.N. fi.a. 1.8, N.A. 1.0. n.f. a.n. n.8. f.9. N.g 5.9. Total
(kWh)

Space Cool 3999.2 3903.5 4461 4505.9 4469.8 | 4347.8 4474 4507.9 4258.6 4482.7 3903 3914.1 | 51227.5
Heat Reject. 374.6 272.4 432.8 468.2 496.6 502.2 432.9 464.8 416.6 435.6 320.1 278.6 4895.4
Vent. Fans 295.7 272 307.4 307.4 307.4 295.7 307.4 311 2922 307.4 275.5 303.9 3583

Pumps & Aux. 681.9 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 705.4 8462.3
Total 5351.4 5092.9 5930.4 6010.7 6003 5846.9 5943.5| 6020.2 5661.4 5954.9 5150.9 5202 68168.2
d' a 4 = a
MINN 4.7 'JLﬂiTZVH‘LE gUINIULLVVAA Gypsum Board
Electric
Consumption 2.0 . fia. 1909, .. 1. .9 a.n. 1.9. .9, .49, 5.0. Total
(kWh)
Space Cool 4028.6 3879.1 44519 4508.4 4494.5 4398.8 4477.6 4522.8 4265.9 4573 3910.4 3857.6 51368.6
Heat Reject 380.8 268.7 4329 469.4 500.8 508 432.4 464.9 415.7 4419 320.3 274.7 4910.5
Vent. Fans 184.9 170.1 192.2 192.2 1922 184.9 192.2 194.2 182.8 1922 172.1 1902 | 22402
Pumps & Aux. 682.7 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 702.7 8460.4
Total 5277 | 49629 | 58062 | 5889.2 | 5899.2 | 5792.9 | 58314 | 59184 | 55584 | 59363 | 5055.1 | 50252 | 66979.7
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Electric
Consumption u.a NN, in 1.8, N.A. 1.y n.f. a.n. n.g. f.9. n.8. 5.9. Total
(kWh)
Space Cool 39942 | 39022 | 44603 | 45055 | 44729 | 43524 | 4473.7 | 45114 | 4259.7 | 44873 | 3905 | 38449 | 51169.5
Heat Reject 3749 | 2721 4325 468 496.8 5034 | 4327 | 4649 | 4167 | 4367 3203 2737 | 48927
Vent. Fans 2769 | 2547 288 288 288 276.9 288 2912 | 2737 288 258 2847 | 3356.1
Pumps & Aux. | 681.9 645 7292 | 7292 729.2 701.2 7292 | 7365 694 729.2 652.3 701.1 | 8458
Total 53279 | 5074 5910 | 5990.7 | 5986.9 | 58339 | 5923.6 | 6004 | 5644.1 | 59412 | 5135.6 | 51044 | 67876.3
d' a 4 )=}
M3519N 4.9 AAs1erfseunen nszan Adv EverGrn 6
Electric
Consumption 0.0 LN fia 190.8. W.A. TR f.a. .9 fn.9. .9, "9 5.91. Total
(kWh)
Space Cool 3994.8 | 3902.9 | 4460.9 | 4506 | 4472.8 | 43519 | 44742 | 45113 | 4260 | 44864 | 3905.1 | 38532 | 51179.5
Space Cool 3749 | 2722 | 4326 | 468.1 496.8 | 5033 | 4327 | 4648 | 4168 | 4368 | 3203 | 2743 4893.6
Vent. Fans 2793 | 2569 | 2905 | 2905 | 2905 | 2793 | 2905 | 2938 | 2761 | 2905 | 2602 | 2872 33853
Pumps & Aux. | 681.9 645 7292 | 7292 | 7292 | 7012 | 7292 | 7365 694 7292 | 6523 | 701.9 8458.8
Total 53309 | 5077 | 59132 | 5993.8 | 5989.3 | 5835.7 | 5926.6 | 6006.4 | 56469 | 5942.9 | 51379 | 5116.6 | 67917.2
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Electric
Consumption u.a NN, in 134.8. N.f. 1o n.f. a.n. n.g. f.9. n.8. B.0. Total
(kWh)
Space Cool 3977.6 3902 4460.8 4506.5 4473.5 4353 4473.6 4511.6 4259.9 4489.1 3903.5 3819 51130.1
Heat Reject 374.1 272.1 432.5 468.1 496.9 504.1 432.7 465 416.9 436.9 320.1 272.4 4891.8
Vent. Fans 276.4 254.3 287.5 287.5 287.5 276.4 287.5 290.7 273.1 287.5 257.5 284.2 3350.1
Pumps & Aux. 679.3 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.1 8455.4
Total 5307.4 5073.4 5910 5991.3 5987.1 5834.7 5923 6003.8 5643.9 5942.7 51334 5076.7 67827.4
d' a 4 = = [
13190 4.11 'Jlﬂ'i'lgﬁllﬁ JUINIUNTZINUUD Adv EverGrn 6 1N8UNUNTLIN Low-E
Electric
Consumption u.A .. in 1.9, n.A. 1o n.9. o9 n.0. .9 .. 5.9, Total
(kWh)
Space Cool 3994.8 3902.9 4460.9 4506 4472.8 4351.9 4474.2 4511.3 4260 4486.4 3905.1 3853.2 51179.5
Heat Reject 374.9 272.2 432.6 468.1 496.8 503.3 432.7 464.8 416.8 436.8 320.3 274.3 4893.6
Vent. Fans 279.3 256.9 290.5 290.5 290.5 279.3 290.5 293.8 276.1 290.5 260.2 287.2 3385.3
Pumps & Aux. 681.9 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.9 8458.8
Total 5330.9 5077 5913.2 5993.8 5989.3 5835.7 5926.6 6006.4 5646.9 5942.9 5137.9 5116.6 67917.2
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M5190 4.12 M5NAFURAINMITINTIZHRUAINUAWLIATINTANUDINOITYA 91A1T 6

NATIMIT NPV(U1N) TRR(%) PB(@))
1. Shading 9,762.16 0.23 45
2. Insulation Wall 14,102.16 0.48 35
3. BluGlass 2,513.50 -3.24 srozAuNUA IATINg
4. Loe-E Glass 5,505.06 -1.85 FTOZAUNUAINIATING
5. FWNNNIATING 1-4 | 33,502.78 -0.02 FTOZAUNUAINIATING
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MNN V.1 Yoy aSpecification HINIINIT

Surface Co

ction, Layers, and Material P

Construction ~ Layers | Material I

Currently Active Layers: |Roof Cons Layers ~]|

Layers: I Roof Cons Layers

Inside Film Resistance (R-val): 0.680

Material Layers (ordered from outside to inside):

- Thickness (ft)| Conductivity Density Spec. Heat R-Value
MatenaiName (Btu/h-f-oF) | (Ib/ft3) | (Btu/b-oF) | (h-ft2-°F/Btu)
1 [BIt-Up Roof 3/8in (BRO1) v 0.031 0.0939 70.00 0.350 n/a
2 |Polyurethane 3in (IN46) v 0.250 0.0133 1.50 0.380 n/a
3 |Air Space (HF-B1) - n/a n/a n/a n/a 0.910
4 |Conc HW 140Ib 6in (HF-C13) - 0.500 1.0000 140.00 0.200 n/a
5 |GypBd 5/8in (GP02) v 0.052 0.0926 50.00 0.200 n/a
6 v n/a n/a
T/ - n/a n/a
8 - n/a n/a n/a n/a
9 - n/a n/a
10 |n/a n/a n/a
Done
v
= Y ﬂl 14 o
MNN V.2 VaaM TP UVDINTTAN
Cummently Active Glass Type: IWIHdOW Type #1 GT _I Type: Glass Library
Basic Specifications ~Component Details | Solar/Optical Details
Library Selection: Eclipse A >
Glass Layers (Outside to Inside)
Glass Width | Thrm Inf Trans | Front Emis. Back Emis. Conductance

1 9,910 5.900 0.000 0.840 0.209 169.0

2 0 0.000 0.000 0.000 0.000 0.0

3 0 0.000 0.000 0.000 0.000 0.0

4 [} 0.000 0.000 0.000 0.000 0.0

5 0 0.000 0.000 0.000 0.000 0.0

Gaps Between Glass Layers (Outside to Inside)

Gas Width Conductivity dConductivity Viscosity dviscosity

Density dDensity

Bolw | m =

-

Done
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MW 0.3 %’ay_amsmummmnsmn

Glass Type Code Library Selection

Category:

Library Name:

|sgt pilkington

Entry:

Library File:

bdllib.dat
c:\...nts\equest 3-65 data\doe-2\bdllib.c

Library Entry Description:

5853: U=0.67 SHGC=0.36 VT=0.48

]Eclipse Adv EverGrn 6

79

OK Cancel
2 ¥ v
MANN V4 magamsmummmnszﬂn(m)
Slass Type Properties ? X
Currently Active Glass Type: lWindOW Type #1 GT LI Type: Glass Library
Basic Specifications ~ Component Details I Solar/Optical Details
Library Selection: 3692 ¥ I
Glass Layers (Outside to Inside)
Glass Width | Thrm Inf Trans | Front Emis. Back Emis. Conductance

1 6 6.000 0.000 0.840 0.840 150.0
2 605 0.100 0.000 0.035 0.720 2,755.9
3 3 6.000 0.000 0.840 0.840 150.0
4 0 0.000 0.000 0.000 0.000 0.0
5 0 0.000 0.000 0.000 0.000 0.0

Gaps Between Glass Layers (Outside to Inside)

Gas Wwidth Conductivity | dConductivity Viscosity dViscosity Density dDensity
1 |AIr 12,700 0.024 7.600 1.730 10.000 1.290 -0.004
2 |AIr 12.700 0.024 7.600 1.730 10.000 1.290 -0.004
3 |AIr 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 |Air 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 O

Done
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Surface Construction, Layers, and Material Properties ? X

Construction  Layers | Material |

Currently Active Layers: IConstructjon 1Lyr LI

Layers: | Construction 1 Lyr
Inside Film Resistance (R-val): I 0.680

Layers (ordered from ide to inside):

Vol e ) G | Gy | (s | oo-eran
1 |Conc LW 80Ib 3/4in (CC21) v 0.063 0.2083 80.00 0.200 n/a
2 |GypBd 1/2in (GPO1) v 0.042 0.0926 50.00 0.200 n/a
3 - n/a n/a
4 v n/a n/a
5 - n/a n/a
6 - n/a n/a
7 v n/a n/a
8 v n/a n/a
9 v n/a n/a
10 |n/a n/a n/a

Done

MR .6 %’eya Air conditioning setting

4jr-Side HVAC System Parameters ?
Cuently Active System:  |Sys1 (SZRH) (G.1) ~|  System Type: Single Zone Reheat
Basics  Fans | Outdoor Air | Cooling | Heating | jtioner | Meters | Refrigeration |

Fan Power and Control |  Flow Parameters |  Night Cycle Control |

Fan Power Parameters for single-duct systems

Design Delta T Static TOLEff  MechEff

kw/cfm °F in WG Frac Frac Fan EIR = f(PLR)
Supply: | n/a | na [ 0.17 [ 0.48 ] 0.62  [ForCurve w Inlet vanes FpL v |
Unused: va [ wa [ wa [ wa [ na fua ~]
Retum: | [ wa | [ oso [orz =]

Fan Control and
Fan Schedules Fan Control Fan Placement Motor Placement

Cooling: [Syst (SzRH) Fan Sch |  [Fan ER FRLR »] [oraw Theough  ¥]  [in Arflow ~]
Unused: [/a =] [wa ~] [vs =] [wva ~]
Retum: [ova x| [ ~
Exhaust: |- undefined - -




MW 1.7 FoYaVHNAV2932 UL HVAC system

Cuently Active System:  |Sys1 (SZRH) (G.1) ~]  system Type: Single Zone Reheat

Basics | Fans | Outdoor Ar  Cooing | Heating | | meters | ion |

Coil Capacity / Control | Unitary Power | Condenser | Capacity Curves | Evaporative Cooling | Economizer | Staged-volume |

Cooling Capacity Cooling Control and Reset

Cool Source: wa 5 Zone Entering Min Supply Temp: | 550 of
Cold Deck Min Leaving Temp: [T o

Total Cooling Capacity: [ swnm Cool Control Range: 40 o

Sensible Cooling Capacity: | Bu/h Min Supply Sch: | undefined - ]

Cool Sizing Ratio: [T190 atio Cold Deck Sch: a

RPM Limits, Max & Min: ,_r r pm Availability Sch:

Min Cycling Part Load Ratio: [ " ratio Cool Control: n/a =

CHW Coil Head: 150 g Reset Priority: wa ~

CHW Col Delta T: 100 of (delta) Cool Resat Sch:  [/a .

CHW Valve Type: frwoway  ~] Maximum Cooling Reset Temp: [va o

CHW Loop: Chilled Water Loop - Minimum Cooling Reset Temp: [T °F

Coil Design Bypass Factor: [0937 ratio Minumum Reset Flow: [ ratio

Done
d‘ WA o <
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Chiller Properties ? X

Currently Active Chiller: IChillerl (ElCentOpen) :J Type: Elec Open Centrifugal

Basic Specifications I Condenser | Performance Curves | Loop Attachments | Miscellaneous

Chiller Name: ] Chiller1 (EICentOpen)
Type: IEIec Open Centrifugal _v_] Equipment Capacity ————————
Equipment Efficiency ————— Capacity: ,701 MBtu/h
Elec Input Ratio: 0.2361 ratio Capacity Ratio: IT ratio
Loop Assignments —————————————— Heat Input Ratio: [—n/a ratio Min Ratio: I_EEB_ ratio
CHW: Chilled Water Loop - Heating EIR: [—n/a o HGB Ratio: l— o
cw: W Compressor Configuration ——— T I’T afie

HW: n/a v Compressors/Ckt: n/a Y Heat/Cool Cap: n/a ratio
HtRec: |- undefined - 5 VSD Drive Used: [yes ~|

Meter Assignments ——————————————— Design vs. Rated Conditions

Electric Meter: EM1 hd Chiller Specified At: Design Conditions v

Fuel Meter: n/a ¥ Design Conditions —————————————— Rated Conditions

Chilled-wWtr Temp: 44.0 of Chilled-Wtr Temp: I 44.0 of
Condenser Temp: 85.0 op Condenser Temp: I 85.0 of
Design/Max Cap: 0.920 ratio Condenser Flow: I 3.00 gpm/ton

Done
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Chiller Properties

Currently Active Chiller: |Chiller1 (ElCentOpen)

5|

Type: Elec Open Centrifugal

Basic Specifications | Condenser I Performance Curves Loop Attachments I Miscellaneous

Chilled Water Condenser Water Hot Water Heat Recovery
Pump: IChlrl (ElCentOpen) PurL] I- undefined - LI In/a L] In/a LI
Flow Ctrl: IConstant Flow LI lConstant Flow L] In/a L] In/a Zl
Deltaie: [ 100 o (deita) [ 100 o (delta) [ 73 oF (delta) [ 772 oF (delta)
Head: 20.0 20.0 ¢ n/a na f
Static Head: l— ft l— ft n/a ft IT ft

Minimum Flow:

/ -
"2 ratio

/ .
"2 ratio

/ .
"3 ratio

"3 ratio

Maximum Flow:

14 ratio

Max Recovery T:

/3 ratio
]T o

NN V.10 ﬂ1i$ﬁ1ﬂ'«l13~l%’®usﬂ®\ﬁ$°ﬂﬂ

Heat Rej

on Properties

Done

Cumrently Active Heat Rejection: IOpen Tower

il

Type: Open Tower

Basic Specifications l Fluid and Dry Coolers | Performance Curves I Attachments I Miscellaneous |

Heat Rejection Name: | Open Tower

Loop Assignment Equipment Capacity

cw: |Condenser Water Loop v Total Cap: li MBtu/h
Capacity Ratio: ratio
Meter Assignment Num of Cells: I—l
Electric Meter: |EM1 s
Cell Control ——————————————
Design Parameters Cell Ctrl: IWI
Wetbulb: 78.0 op Cell Max Flow: ,W ratio
Approach: 7.0 op (delta) Cell Min Flow: m ratio
Range: [ 100 o (qelta)

Type: |Open Tower v

Fan Efficiency ——

Fan kW per Cell: n/a W

0:0232 ratio

Elec Input Ratio:

Fan Control —— —
CapCtri: [Variable Speed Fan |
001 ratio
/3 ratio
/3 ratio
0-40 ratio

0.30

080 ratio

Fan Off Flow:
Fan Low Flow:
Fan Low Elec:
Min Fan Spd:
Min Reset PLR:

Max Reset Speed:

Done
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Window Properties

Currently Active Window: | West Win (G.1.ELW1) ~|
Basic Specs | Blinds/Drapes - Switching | Skylights | Daylighting - Light Well/Tube ~ Fins - Overhang
OAng
Front View Side View
Left Fin g Right Fin
Depth (LD): ft Depth (OD): 33 g Depth (RD): [ &
Horz Space (LA): n/a g Horz Space (OA): 1.0 g Horz Space (RA): nfa g
Vert Space (LB): na g Vert Space (OB): 0.5 g Vert Space (RB): n/a g
Height (LH): n/a g Width (OW): 3.8 f Height (RH): n/a f
Angle (OAng): 90-0{/deg

MW v.12 M3draeedonya MasMsh 2

Surface Construction, Layers, and Material Properties

Construction ~ Layers ] Material |

Done

Currently Active Layers: |Construction 1lyr

Layers: |Canstruction 1Lyr

Inside Film Resistance (R-val):

0.680

Material Layers (ordered from outside to inside):

Materoiiame Thickness (ft)| Conductivity Density Spec. Heat R-Value
(Btu/h-ft-oF) | (Ib/ft3) (Btu/lb-°F) | (h-ft2-°F/Btu)
1 |Conc LW 80Ib 3/4in (CC21) = 0.063] 0.2083 80.00 0.200 n/a
2 |GypBd 1/2in (GPO1) = 0.039] 0.0926) 50.00 0.200] n/a
3 v n/a
4 - n/a|
5 v n/a
6 v n/a n/a
7 - n/aj n/a
8 - n/aj n/al
9 v n/aj
10 |n/a n/a

Done
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Glass Type Properties

Cumrently Active Glass Type: |Window Type #1 GT

Basic Specifications

Library Selection:

Component Details | Solar/Optical Details |

Eclipse Ac v I

Glass Layers (Outside to Inside)

=

Type: Glass Library

Glass Width | Thrm Inf Trans | Front Emis. Back Emis. Conductance
1 9,906 5.900 0.000 0.840 0.000 169.0
2 o} 0.000 0.000 0.000 0.000 0.0
3 0 0.000 0.000 0.000 0.000 0.0
4 0 0.000 0.000 0.000 0.000 0.0
5 0 0.000 0.000 0.000 0.000 0.0
Gaps Between Glass Layers (Outside to Inside)
Gas width Conductivity | dConductivity Viscosity dViscosity Density dDensity
1
2
3
4
< ol

Glass Type Properties

Cummently Active Glass Type: ]Window Type #1 GT

Basic Specifications ] Component Details

Solar/Optical Details

=l

Type: Glass Library

Library Selection: Eclipse Ac vI
Solar Trans Visible Trans Sol Abs 1 Sol Abs 2 Sol Abs 3 Sol Abs 4 Sol Abs 5
0° 0.23 0.39 0.69
10° 0.23 0.39 0.70
20° 0.23 0.39 0.70
30° 0.23 0.38 0.70
40° 0.22 0.37 0.70
500 0.21 0.26 0.69
60° 0.20 0.33 0.67
70° 0.16 0.27 0.62
80° 0.10 0.16 0.44
90° 0.00 0.00 0.00
Hemis 0.20 0.34 0.66

Solar Reflectance (from the inside):

I 0.254

Visible Reflectance (from the inside):

0.305

Done I
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Glass Type Properties

Currently Active Glass Type: IWindﬂw Type #1 GT

Basic Specifications ~Component Details I Solar/Optical Details

Library Selection:

Glass Layers (Outside to Inside)

2600 v I

ﬂ Type: Glass Library

Glass Width | Thrm Inf Trans | Front Emis. Back Emis. Conductance
1 2 3.000 0.000 0.840 0.840 300.0
2 300 3.000 0.000 0.400 0.840 300.0
3 0 0.000 0.000 0.000 0.000 0.0
4 0 0.000 0.000 0.000 0.000 0.0
5 0 0.000 0.000 0.000 0.000 0.0
Gaps Between Glass Layers (Outside to Inside)
Gas width Conductivity | dConductivity Viscosity dViscosity Density dDensity
1 |Air 6.300 0.024 7.600 1.730 10.000 1.290 -0.004
2 |Air 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 |Air 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 |Air 0.000 0.000 0.000 0.000 0.000 0.000 0.000
|

-

|

Done

Glass Type Properties

Cumrently Active Glass Type: IWindow Type #1 GT

Basic Specifications l Component Details

Solar/Optical Details

LI Type: Glass Library

Library Selection: |2600 -
Solar Trans Visible Trans Sol Abs 1 Sol Abs 2 Sol Abs 3 Sol Abs 4 Sol Abs 5
0° 0.63 0.77 0.10 0.13
100 0.63 0.77 0.10 0.13
20° 0.63 0.77 0.10 0.13
30° 0.62 0.76 0.10 0.13
40° 0.61 0.75 0.11 0.13
50° 0.58 0.72 0.11 0.13
60° 0.51 0.66 0.12 0.13
70° 0.39 0.51 0.13 0.12
80° 0.18 0.26 0.13 0.08
90° 0.00 0.00 0.00 0.00
Hemis 0.54 0.68 0.11 0.13

Solar Reflectance (from the inside):

I 0.210

Visible Reflectance (from the inside):

0.260

Done
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