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ABSTRACT

The purposes of this study were to find a designing guideline and assess the performance
of the Royal Thai Air Force's residential buildings for energy conservation. There were three
buildings, including residential buildings for single airman located at district 3, Thung See Kun at
district 6 and Don Mueang station at district 6. This study aimed to 1) find a designing guideline
of the Royal Thai Air Force's residential buildings for energy conservation; and 2) assess the
Overall Thermal Transfer Value (OTTV), Roof Thermal Transfer Value (RTTV), Coefficient of
Performance of air conditioner (W/mz) (COP), and total electricity use of the building (kWh per
year) by surveying, evaluating and analyzing energy usage in the buildings. The buildings were
simulated by Building Energy Code (BEC) to assess energy usage in the buildings for presenting
improving guideline for properly using electricity in the building under the terms of selecting the
lowest cost material, the building could pass the criteria set by the Ministry's regulations. The
study showed that the suitable method for restoring the building which was considered with
economic analysis was improving building envelope by autoclaved aerated concrete (G2), Solar
Tag (TE110) 6 mm thick, roman cement tile roofing 6 mm thick, fiberglass insulation which was
density as 16 kg per cubic meter and thickness 50 mm, LED Lighting and air conditioner with
label no.5 in order to be a guideline as energy saving prototype building to be up to BEC-certified
and the result of building material improvement showed that value of OTTV, RTTV, LPD, COP
and energy use of the building per year of the Air Force's residential buildings which met up the

criteria set by the Ministry's regulations.
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Nan: Energy in design Technique, 1982
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NUNFOYU (n)

WunlF a1 (v)

CIE (Ix) IES (Ix)
naLAY, ﬁyuﬁﬁnm 20 —30-50 20-30-50 Public spaces with dark
NYUBN (a) Surrounding
maaunelutazns | 50 -75- 100 50—-75-100 Simple orientation for shot
U2 O éﬂu (a) temporary visits
ﬁ}@qﬁhljjulﬁji%}qqu 100 — 150 -200 100 —150-200 | Working space where
HUUAD Lﬁ NIRRT (a) visual tasks are only
91U occasionally performed
auildareard i | 300 - 500 - 750
NAI9 1Y d1UNITY
N1U
qmﬁi%’mﬂmmm‘ﬂu 1000 — 1500 -| 1000 — 1500 — | Performance of wvisual
NIFAH 2000 2000 (b) tasks of low contrast or
Very small size
it lFanenAiaigy | 110031 2000 2000 — 3000 — | Performance of  visual
U AITENNA 5000 (x) tasks of low contrast and
very small size, Prolonged
period
5000 — 7500 — | Performance of  very
10000 (x) prolonged and exacting

visual tasks

10000 up (x)

Performance  of  very

special visual tasks of
extremely low contrast and

small size

M a3y verosd, MAlANTaeIaa N, Wi 1-6 (V) IEs, illuminating Engineering

Society : Reference Volume, 1983, ppA3
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Wl MINMAIFIU CIE | Mua3g 1 IES | (A)

Q) (V) mae | “Qﬂ‘ﬁ n
a3l
MaAY 50— 100 -150 50— 75— 100 2 0.6 | Wy
fu'la-tiuladou 100 — 150 — 200 100 — 150 — 200 2 0.6 | gnUBL
ffuves, feufuves | 100150 200 100 — 150 - 200 1.5 | 0.5 | work plane
ﬁjﬁlﬂjﬁ 100 — 150 -200 100 — 150 -200 1.5 0.5 | work plane
RGN
Auiia 1 Ruda | 300500 - 750 500 — 750 - 1000 5 2.5 | work plane
LINTRIEG
UL 500 — 750 — 1000 | 500 — 750 - 1000 5 2.5 | work plane
Woalsza 300 — 500 — 750 200 — 300 - 500
Taemah 100 — 150 -200 2 0.6 | work plane
unizan 150 -200 - 300 200 —300 - 500 5 2.5 | work plane

M a3y verosd, mAlANTEIaaN, Wi 1-6 (V) IEs, illuminating Engineering
Society : Reference Volume, 1983, ppA3 (f) BSI Draft for Development, p 73, SARGRIAT

Applications Manual window Design, Wi 31.
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Rapid Start UElectronic Ballast

- . . %THD
YN PHAVIIADAIINUVAAAA A\ Amp Watt PF
Current
1 RAPID START 1* 40W 220 | 0.24 49 0.94 |30.2
2 RAPID START 1* 20W 220 | 0.12 26 0.97 |23.6
3 RAPID START 2* 40W 220 | 0.43 87 092 |274
4 RAPID START 2* 20W 220 | 0.22 47 098 | 15.5
5 ELECTRONIC 1* 36W 220 | 0.18 37 0.93 | 24.7
6 ELECTRONIC 1* 18W 220 | 0.09 18 0.90 | 24.7
7 ELECTRONIC 2* 36W 220 | 0.35 71 094 |304
8 ELECTRONIC 2* 18W 220 | 0.17 35 093 |29.8

saq Y = dy
nave. ginsainlamacey Naail

A, 17aaa@ Rapid Start 1* 40W, 1 *20W, 2 *40W, 2 *20W

. 17aa1ad ElectronicU1a 1% 36W, 1 *18W, 2 ¥36W, 2 ¥18W

A. viaoatlgooisaisus wiia Rapid Start YA 40W, 20W

1. 105997 Flunk 41
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4 1 U
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Q = W*F, *F_*CLF
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N = Swufly
. Y A~ Y
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o Ay 4 = P
NAINUNADINITINDNITAIAININIDUD DN (watt)
I U Y
- Energy Input Ratio (Energy Efficient Ratio : EIR) 1HUd@Iunau¥e3 COP

o a v A = Y
EIR = NANWIUNADINITINDAIANUTOUDDN (Watt)

o Y} A A =
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nulelumslSeumeuna1eny (ASHRAE, 1993)

EER = ﬂ’)ﬁJﬁHﬂiﬂiuﬂ”ﬁﬁTﬂ’nmgu (Btu/h)

NAIUN 1 (watt)
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I 5y o Yo Aa 9 o
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m319f 4.1 wamsdsziivdszansammsldnasnumelueimsneumsdivilge ne.(Taa)

U3
¢ a
A INTUN 21A1IMNINN WNan1y
Jgazioan -
NHNITNIN RN 1]58!3»11«!
OTTV (W/sq.m.) 30 41.39 Failed
RTTV (w/sq.m.) 10 46.42 Failed
Lighting System (W/sq.m.) 12 5.66 Pass
Air conditioning System : Split Type (COP) 3.22 1.84 Failed
Whole Building Energy (kWh/Year) 927,145 1,145,004 Failed
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uwinate wasiidunuiidiiiga ieldernsinerdedissms ne.(Taa) va3 aunsarn
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m319i 4.3 wamsdszitiulszansamms ldwasnuuesermsnainmsdsulyamis ne.

(Taa) 1va3
. tnou oMl \ )i
Fgazvan HHINN1 UHINIIN2
NHNITNIN RIS TN
OTTV (W/sq.m.) 30 41.39 37.62 30.00
RTTV (w/sq.m.) 10 46.42 46.42 46.62
Lighting System (W/sq.m.) 12 5.66 5.66 5.66
Air conditioning System :
3.22 1.84 1.84 1.84
Split Type (COP)
Whole Building Energy
927,145 1,145,004 1,122,906 1,080,326
(kWh/Year)

a Y o vy A o v 9
wansUsziiums lsnasaualeTUsunsy BEC o9 9111501900 1800151915 M.

' ' Y '
(Iﬁ'ﬂ) A3 A15199 4.3 W‘]J’J']Lﬁﬂﬁuuuﬂ1§ﬂ@ﬂ!LUU§HNLLU’J‘VIN‘VI\1 2 UUIN WA UHUNS




75

[ § I g’/ g}/ o 1
Yivlsapvvesermsiannsodull1diu 7 2 suanmuausodsolgeerns 1nu
g ' A R a
NUNVIATFIUMUAYATENT I TUAIUNToU1AT TaguuiInian 2 milailuasuniauia

a £ a < d = Y I 9
W1 WINIFIU G2 (ANABUNTALATUMAN VY UTeuMT )nszanldiunszanasiouue
Solar Tag(TE110) 6 Haawas (aunszanla vur 6) hlial OTTV TAunidy 30.00 Wm’
RTTV TAUNMIAY 46.62 W/m™ uazn3lendaauIagsiuveae1als 1,080,326 kWh/Year

] <] § a a [ v @
pg19 lsNamieNaIsaNanIs IR T HIeyamuAsHgMaasuazdun e aqriiaiy

{ ' i ) { o
(13197 4.4) NUIUUINWN2 DAUNUVITAQNMN

1

v 9 o A
WAIULANUHNZ FULAZAUN UM TARD HITg

[

7

)
UL

9
LY

NnNga AIUUIN

15 )unszanaziouna Solar Tag(TE110) 6 Jaamag

[ %

ANUIDTINTTA

L)

Y [
uuuvlsyvda

<
Yunouniaulawn 193711 G2 NITIN

a a sy ¢ ) oy A A X
ATNN 4.4 WANITUATIEUATUUATHIMTATUDIAUNUAINDATWNNWNUY “I/If).(Iﬁﬂ) a3
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ADUNIA
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WIALNG4A
GRENeL) 660 1,576,740
UUIN
I NILIN 254,702 22,098 77,343 3.29
N1
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Lar
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WIALIG2
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ﬁ'mmuﬂiwaﬂwawm “lﬁ’mummmiz‘u‘uwmm’omm!,azmmﬂ%’wawmhmamm
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a a @ (% < [ 4 J J
n3zandzRouUIad Solar Tag(TE110) 6 Hadmasiaguainnilu nasnnszidosaouadsmue
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- NN 2 4 4 <
Ngasiogn UUINWN T | BUININ 2 | BHININGN 3 | 4HININ 4
NITNINI

OTTV (W/sq.m.) 30 30.00

RTTV (w/sq.m.) 10 4.95 10 6.91 7.06
Lighting System

12 5.6

(W/sq.m.)
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M3190 4.6 (71D)

J
- BN 2 4 4 <
Naastogn UHINWN T | BHININ 2 | BHINNEN 3 | 4UINIaN 4
NITNINI
Air conditioning System
3.22 1.84
: Split Type (COP)
Whole Building Energy
927,145 1,025,104 1,031,891 1,027,205 1,027,416

(kWh/Year)
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INATTNN 4.6 Waﬂ’liﬂiglnu‘ﬂigﬁwﬁﬂ’lwﬂ']5Gl{’]ﬁNa\1\11um®\1@1ﬂ15ﬂ381ﬂillﬂim
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a 4 4 { ' A 3 A 1
'Jlﬂ‘i'lgﬂslal}flmﬁﬂ'lﬁlﬁiﬂﬁﬁ'lﬁﬁi (G]'l‘i%iﬁ 4.7) WUNLUINWN 3 Lﬂuuuammuﬁ}unum
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Y

noAd NNNLTUMAGA 11N 91 VIMADAITINAT LAzl A1 OTTV NUAWNINY 30.00 W/m’

RTTV HAUMAY 691 W/m® tazaslenadsnulagsinuedeins 1,027,205 kWh/Year A1

4
Tdhanasaell 395,896 vn Tszeznaiaunu 0.06 I Mamaiigandianumuzauluns
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v
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-~ a 7Y 7 ¥ v oy aAdA X
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nasm e | . o anaq - .
TRV dum) | nud)
3.4, (kWh/Year)
(W)
a & Y
aaaanunlon
UUINNAL | Stay Cool WU 75 166 46,314 119,900 0.11
419,650
wu.
L | AeasmuanInags
HUINN2 235 65,565 113,113 0.17
I 1D 25 WA, 395,896
a & Y
aaaanunlonm
L | AnuMuLiu 16
LUININ3 91 25,389 117,799 0.06
AN./a1.3. W 50 412,297
W,
annanuiulenuy
S| AMuMuLi 40
HUININS 163 45,477 117,588 0.11
AN./A1.3. W 50 411,558
W,

4.1.9 uu’mnmiaammuﬂ%’uﬂgwﬁ Coefficient of Performance ﬁm%’ummiﬁlmmu
nuvlszvdanasaulszinnermsyaeiasiineido 13103 ne.(laa) a3
o ' i A VoA =
LLu’J‘I/INﬂTi‘]J‘i‘Uﬂ';:Qﬂ1 Coefficient of Performance 13® ATNUIUDND
a a o < v o A 1 o 1
szansmwlunmsmanudu Tﬂwf)wmmumiLlﬁﬂmﬁwmmiﬂauﬂmﬂ?am COP uag
[ o 1 [ A A 9 d‘ [ a 1 d‘d J
nalsuigan cop uumamsiivilyene madenldaioslsvoimastianenaiuniiai
Y] a A % ] A T W A d‘ [y [ 4
99131152 ANTNINE91U (EER) NIAANHIBMNY 11.0 190 1n5ellueimelszvdalvlues
k)
[ [ 9 v
5 TaensouiageinsuazraInIni ounulutufe mivluneuniaulanwn uAsgIU G2
< Y a A [ dy == 4
NI3zINIUNTZINALNBULEAY Solar Tag(TE110) 6 HAAWAT HAIAINTLILDIAUATHINUA
a A 9 a g// 9 1 .
w1 5 Haawas wieuaaaanuulendIANUMUILUY 16 AN/A1.Y. KU 50 VN, FI81U1TD

aandanu 114 264,711 kWh/Year aauiluitu 926,489 11
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, nou .
- (NN . Yoy | wams
Swaz0uA 5uilse -
AYNITNIIN cop Usziiiu
cop
OTTV (W/sq.m.) 30 30.00 30.00 Pass
RTTV (w/sq.m.) 10 6.91 6.91 Pass
Lighting System (W/sq.m.) 12 5.6 5.66 Pass
Air conditioning System : Split Type
3.22 1.84 3.23 Pass
(COP)
Whole Building Energy (kWh/Year) 927,145 1,027,205 762,494 Pass
1 % L= U’IKVI
amaanu Iiianasned] (kWh/Year) 264,711 | 926,489 -
Ao
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M3197 4.9 wamsszdiulszans amnis lenawnueseinisnaanislsuilse LED ne.(Taa)

13
4 v [
“ INUN IA1TNOU @']ﬂ']'il]ﬁﬂﬂ?\? WaN13
EAEGHGLL) . -
nNsENIN | U539 LED LED Usziiiy
OTTV (W/sq.m.) 30 30.00 30.00 Pass
RTTV (w/sq.m.) 10 6.91 6.91 Pass
Lighting System (W/sq.m.) 12 5.66 2.89 Pass
Air conditioning System : Split
3.22 3.23 3.23 Pass
Type (COP)
Whole Building Energy
927,145 762,494 691,648 Pass
(kWh/Year)
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. ) nousulze | e1msiliuilga -
1Yo NN NHNISNIN wamsisziu
COP Ccor

OTTV (W/sq.m.) 30 20.88 20.88 Pass
RTTV (w/sq.m.) 10 6.90 6.90 Pass
Lighting System

12 3.78 3.78 Pass
(W/sq.m.)
Air conditioning
System : Split Type 3.22 1.76 3.24 Pass
(cop)
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M13190 4.31 (99)

. ) noudsulye | emsuSuilya -
510021089 INUAN NYNTLNTI wamsilsiiu
COP COpP
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3,379,488 3,601,668 2,665,489 Pass
Energy (kWh/Year)
amaanu Iihanaasned] (kWh/Year) 936,179 3.276,627 1 Na0ll

' ) [ 9 Y @
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OTTV (W/sq.m.) 30 20.88 20.88 Pass
RTTV (w/sq.m.) 10 6.90 6.90 Pass
Lighting System (W/sq.m.) 12 3.78 1.95 Pass
Air conditioning System : Split
3.22 3.24 3.23 Pass
Type (COP)
Whole Building Energy
3,379,488 2,665,489 2,538,938 Pass
(kWh/Year)
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5.1.1 agdwalsediuazdivlyalscaniamms ldwasnueimsnineids ne.(1aa) ua

v 9
5.1.1.1 INUNNYNTENINUIeIATAYINeIds ne. (Taa) a3 iA1deil OTTV =30
W/m’, RTTV = 10 W/m’, LPD = 12 W/m’, COP = 3.22 1a2 Whole Building Energy = 927,145
kWh/Year

4
5.1.12  wamsdszidiudsganinmmslgwasnueimsneumsdiuljefiniasil

OTTV
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=41.39 W/m’, RTTV = 46.42 W/m’, LPD = 5.66 W/m’, COP = 1.84 118 Whole Building Energy =
1,145,004 kWh/Year
5.1.1.3 wamiﬂszgﬁuﬂigﬁw%mwms"l%’wéﬁqmmmiwéﬁmiﬁuﬂgqﬁm‘"ﬁj
OTTV = 30.00 W/m’, RTTV = 6.91 W/m’, LPD = 2.89 W/m’, COP = 3.23 112 Whole Building
Energy
= 691,648 kWh/Year
5.1.1.4 aqduuamensdiulyetaadszneveasiivinerds ne. (Tae) a3
1.4.1 W3 AD ADUATANIAL MIATFIY G2 IV UG eUME
1.42 N32a0 AD NIZANALNOULAY Solar Tag(TE110) 41 6 mm.
1.43 WA Ao mﬁ“@mﬂmﬁmaamj%muﬁ M1 5 mm.
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1.4.5 gunssl lrlduesadng fie naea lwh)sz@nnmgs LED
1.4.6 w3t fuemenunuendau fie 1n3eslSuemalszudaliives s
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1UN6
5.12.1 InaingnIENTIveseIAsfivine1ds no. (Taa) 1va3 fedadl OTTV = 30
W/m’, RTTV = 10 W/m’, LPD = 12 W/m’, COP = 3.22 11a2 Whole Building Energy = 22,213,992

kWh/Year

A3

5122  wamsdsziiulsz@niamnsldndsueimsneumsiolgeiiainil
OTTV
= 46.90 W/m’, RTTV = 44.22 W/m’, LPD = 3.03 W/m’, COP = 1.86 1t8% Whole Building Energy

=22,213,992 kWh/Year

e
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5.1.2.4 agduuaimensdiulyeiaadseneneasiivinerds ne. (Tan) 1wa3
5.1.2.4.1 W A0 ADUAIANIALN MIATFIN G2 MU uBeumd
5.1.2.42 NILIN AD NILINALTOULEA Solar Tag(TE110) ¥i'141 6 mm.

¥
@ @ ' 4
5.1.2.4.3 viadm ﬁ@ wmmﬂﬁmﬁma@u@%muﬂ HU1 6 mm.
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51244 auruduanuiou Ao auduleudInNuNUUY 16 kg/m’ W
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a a A 9 [ 1 [ A 1w Ady
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