Veridian E-Journal, Silpakorn University atumwlng annuyvemans deumans wasfals

ISSN 1906 - 3431 U7 9 atufl 1 WeuunsAL — Wy 2559

wuanIMsUFud e sdtnauas saugudmdIaineUssndanasnu

Renovation strategies to improve energy saving for provincial health office
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Abstract

This research aimed to find out ways to improve the efficiency of the building envelope of
the provincial health office for reducing building energy consumption, and has standardized the heat
transfer of building envelope value. The building has an OTTV of 68.69 W/m? higher than the OTTV
code which was set at not more than 50 W/m2 ,and has a RTTV of 27.64 W/m2 higher than the RTTV
code which was set at not more than 15 W/m2, due to the low thermal resistance of building
envelope materials. Whole building energy consumption was simulated by Building Energy Code
software version 1.0.6 (BEC v.1.0.6). The improvement strategy was chosen according to three criteria:
1) can reduce the amount of heat transfer through the building envelope, 2) does not affect the
strength of the structure, and 3) does not change the facade of the building, The selection strategies
were the installation of wall insulation or having an air gap, covered with a precast lightweight
partition board, replacement of a new type of window glass pane, application of a window insulation
film to a glass windowy, installation of ceiling insulation, and a roof coated with reflective coating. The
effectiveness of strategies was assessed by considering the reduced unit of building energy
consumption per year (kWh/year). The value of investments was assessed by the payback period of
calculation method.

The results showed that

1. a strategy to improve the building of walls to comply with the OTTV code which has
the lowest cost and shortest payback period and improve the opaque wall component is the
installation of 35-mm thick instant EPS insulation with 9-mm regular gypsum boards, this would have
an OTTV equal to 48.05 W/mz, which can reduce energy consumption by 8.16 percent, and give a
5.43-year period for return on investment. Improving both the opaque wall and fenestration
components requires the installation of a 12-mm thick foil back gypsum board with a 9-cm wide air
gap at the opaque walls, and replacing window glass panes with 6-mm dark green float glass panes
(SHGC 0.55); this would have the OTTV equal to 41.11 W/mz, which can reduce energy consumption

by 10.87 percent and give a 4.93-year period for return on investment.
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2. a strategy to improve building roofs to comply with the RTTV code which has the
lowest cost and shortest payback period is the installation of 75-mm thick fiberglass insulation
wrapped with aluminum foil above the ceiling panels of the third floor room; this would have an
RTTV equal to 5.18 W/mz, which can reduce energy consumption by 6.26 percent and give a 1.19-

year period for return on investment.
Keywords: Renovation / Provincial health office / Building envelope / Energy saving
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FO1 | nszanlafnaulsd 562 | 0.48 170 5470 | anad 5.56% | 15.42
FO2 | nszanlafnilandiila 562 | 0.46 150 5391 | anad 5.87% | 12.89
FO3 | nszanlafailandieou | 562 | 0.50 100 5550 | anae5.25% | 9.61

12
a o

Mewe: A1 U way SHGC 18938 FO1-F03 iuAndlefndailduasuunszaninanla v 6 .

aguiulein BmsuTuuslaennudsunseanifu Wunszan Low-E AT (SHGC 0.41) g
59Mgenin wagAunuitninswasudunssanllandifoiuasdaidondu (38 Go1 uaz G02) usile
f91sane1 OTTV wuihmswasunszandudunszan Low-E Aden Wudkideafiannsnandy OTTV
M7 68.94 W/m’ WiknunassiitlaiAu 50 W/m” 1§ uenaniismsfeiiduanaudoudiden il

azannsnanUsunansiginilauinninnisiaswdunszanivasn LAATSEELAUNUNUIUNIININ LAY

q

A 3 a A

flulansaandn OTTV T wnawild dmsuisuiulgeniissozuyuiign Aonisdewdunszan

q 9

ad v 1

Wlandideandy (G02) dsvezfuui 4.95 U uin1sUsuuseisanadismes ldaiunsavilieaisien
OTTV weinsauaIAsiinIunaeils 3einsfnyisusulstlaenisidesusiianszanilunszanivan

FfunMsuFuUsmleivlaenisiiugesennia lananwmsned 9
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M15719% 9 wadildveanuImanisuiulsmtdlaensiiudesenmaiintsiivwasiudsuyiansgan

atumwlng annuyvemans deumans wasfals

y o oTTV Usunad A1UTUUTe JrUzAUNY
N B Il (W/m?) WAl (vm) @)
1 WQ7 GO1 50.23 anad 7.31% 399,890.37 6.01
2 WOo7 G02 48.28 amna9 8.07% 427,431.98 5.82
3 W08 GO1 43.06 amna9 10.11% 460,236.43 5.00
a4 W08 G02 41.11 amna9 10.87% 487,778.04 4.93
5 W09 GO1 49.50 anag 7.59% 419,170.26 6.07
6 W09 G02 47.55 ana9 8.36% 446,711.87 5.88

nuisusuUsslagnnsiuteaninianig 9 g, Andsiiv uddaufeusiududy siay
ogfifloanosd vun 12 1. (W08) uaziasudunszaninandiBeady 6 ua. SHGC 0.55 (G02) fszes
Aunuidiiian waganunsovilinlsenensdian OTTV wfy 41.11 W/m® Gerunausiifnmunlé

nsUuUgsnseuaAsaIunaenn Ineiinisiassauiunietihimaudy 3 uarmiasiou
arudouiindsaaounin Selifudl 668 naa. SuvunduisusuUss 1§ 5 33 (RO1-RO5) Fam1edi 9 B
Usznaumeianuiuuss fie

- auaulouiy ANUVUILLY 12 NN/AUA. ANUVWY 75 Uag 150 uul. viumgegilidey

wood Yimdlethinaudy 3 e R vesmdnmdsU U Wiy 1.98 uag 3.97 m™*C/W mudiy

- AALYIAUAUSDUAINS UM NVIAIAIABUNTH UAINNSALTOUAIINSDU SPay 95

M13199 10 wafilavasuImeanIsUTuUandaam

- . . 30 RTTV YSinal [sveehunu
3% QU PHIANABUNTH ) .
Ww/msa)| (W/m?) | ashalndia @)
RO1 | laifnsanuiy MAFzeuUANNSEY 1415 1268 |apas 4.17% | 3.17
RO2 | auaulewn N 7544, Tadnnd 80 518 |anag6.26% | 1.19
RO3 | auiulewny il 1504, Tainnd 113 353 | anag 6.73% | 157
RO4 | auaulewny il 7541, Mdasviaumnusay  221.5 237 |anaga7.05% | 294
RO5 | auaulenn il 15004, Mdasnaumnusay  254.5 1.62 | anada7.26% | 3.28

vianews): Tuluswnsu BEC v.1.0.6 11 Outer Surface Color vendmaaun3nlinid@idu Surface of
slightly dark color wagudammaunInmELdu Reflective and white surface

N899 aziulad1vn33 (RO1, RO2, RO3, RO4 uaz RO5) @13130anA1 RTTV LT
27.664 W/m’ Wiy 15 W/m” 18 Tneisanmauiulonfmun 150 wu. wieiiwanudu 3
(33 RO3) @nunsaufinArnsiumuaudeu wie A1 R Idunnniinisiedsauinlonivun 75w,

(38 RO2) uazdlszozAunuiiiiing demdasiourudouniiundimasunia (33 R1) wiazliaunse
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[
aaa

dind R Wigedu witilunisannisgandusideniindvemas dieliinnsasfiouauiou 351

1 4 = 2 U a :j ¥ & a
ausaane RTTV adlvivie 12.68 W/m™ uazvmnusuusslasiadeauiuloumiviedinaiuuagnd
avviouauIou raInTaandl RTTV Tinasdn

[

d5Unan1s3e
1) wwmndiulgalinseuemsiian OTTV wag RTTV s 1unau

o o q' ' a a 1 o 29 v & al
WWIMUSUUTITTIeIAsausaana1 OTTV NANINAY 68.69 W/m™ Tirunaueii

' [
Il K%

lahiin 50 W/m” TnglaiiAsuutasardnsdruiiuiivesndinalusauasdofiudinifstanun (Wwr)
Aduusravsnstiunsesaunsaltauan (SCO) wazdnieuenvesennns leun

- MsUFulsamentlaiu 1Ay AenedgueyIusey viun 10 wu. USulgelaenis
Anssauiuloufanu 50 vie 65 uu ainfuogiidourend uar Unviufouiududusdnsssun vie
wuluesTund viomsnssaurulndaladuuurensd (EPS) st 35 vide 50 uuadausiuduagy
wieuusuBUdmu 9 u. Biaunsnandn OTTV Indoiads 47.42 W/m’

- Ufudgnamznedslusauas anniu Aenszantanla wun 6 uu. Uudgdlaowdsusie
nszankdu Low-E &7 (SHGC 0.41) anansnand OTTV Timde 49.23 W/m’

- Yfuusantdeiiunazrdalusauas uenanisiinandredu vilslasmaiuresennianag

a a

9 @31, Unviumigunu Uy seuruguduvlinyogiillvunosd sourulniuasdiuud NNy way

Y
=

Wasurdeanszaniunsyaninandides (SHGC 0.58) wediduadu (SHGC 0.55) awsaandn OTTV 1
\WideLady 46.62 W/m”

Tudiuvemasal WuAe ndimaaunIavun 15 9u. suaradudaseinianing 45 su.uagih
WiAUHUBUSIL 9 13, wavnansUSudsadtelian RTTV a1nidaiivindy 27.64 W/m? sinuunausidl
laivAu 15 W/m” 18un nsyauanleuta viun 75 vie 150 uu. sdaiuegiidlounosd milofinenudu
3 gunsaanan RTTV Tivdewnds 4.35 W/m” wien1smdasieuninudoufindinneunis a1u1soan
A RTTV Biivde 12.68 W/m” wagmnyaulowfuuimeusiniunsmdagiiouanufouiindsan
JranunsaanA RTTV widowds 2 W/m’

2) wwwndulsilinseuemsiian OTTV uag RTTV 7iuinat lagasutloy wagauyu

- UsuugsemsailsiivTnefansauay EPS w1 35 uu. vlauiuduogundouuriududy
w1 9 3. JA1 OTTV windu 48.05 W/m” ansnsnanuSanadlwihasléosay 8.16 svogfunu 543 T

- Usudgsantdsiiuuasredelusauas Inerfudesennia n1e 9 eu. Javiudeurdududu
yeud vun 12 uu. finifsiiu wazidsuannszanlvlanla 6 uu. iunszanliandidendy wn 6 ua.

a0

(SHGC 0.55) fiAn OTTVIIAU 41.11 W/m” anansaanUianailwihaslé¥esay 10.87 szogfunud 93 3
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- YFudsmdsen Wneyauiileuiiuudou viun 75 unsdaiumesgiileuness wiloih

WALy 3 A0 RTTV wirdy 5.18 W/m” anUSmnallwiaslidesas 6.26 szezfiunu 1.19 3

P ) a{' 1% & &
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wuINUSUUSe

oTTV
(W/m°)

andSun

T

RTTV
W/m°)

WA

(v )

21A13NIUANY (ReuUSuUse)

o =R a =
wile¥iu: Sguena1uyuitey viun 10 v
NualUsanas: nszaninasla un 6 wu.
YA9IAT: VIANABUNINYUN 15 3. A1UANS
Wuaeaen1aning 45 w3, waziwanu

WNUEUTUAUT 9 1.

68.69

27.64 - - -

A) WUSHIU: ARR9aUIU EPS U1 35 Uy, v¥da

o & Iy I a v
WHUFLIIFUNTONLNUEUSUAUT 9 L.

48.05

27.64 | anas 8.16% | 403,142.50 | 5.43

B) milgdiu: L1uae981n1A N9 9 @il Uaviu
ﬁaaLLﬂuﬁﬂ%Manaé W1 12 33,
wialuseuas: laswdunszaninandidendy
U1 6 Wl. SHGC 0.55

41.11

27.64 |ana3 10.87%| 487,778.04 | 4.93

) ndenn: Yawrulowmuuutiu v 75 uu.

viumeeagiilleuness wiledinanu

68.69

518 |amag 6.26 % | 68,007.74 | 1.19
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