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ABSTRACT

This study aims to present the energy consumption in air conditioning system and
lighting system at Department of Consular Affairs Building operating from 8.00 a.m.-5.00 p.m.
Monday — Friday. The study begins with collecting data of machine type, size and working hours
in each floor to be used as a starting point in determining efficient energy consumption measures
and analyzer possible energy conservation measures in the air conditioning system and lighting
system by comparing the data of energy consumption before and after implementing each
measure as well as assessing financial impact in terms of payback period.

In 2010, The Department of Consular Affairs Building consumed electrical energy
totaling 3,337,000 kWh/year equivalent to 10,953,858.06 baht/year and the energy consumption
proportions are air conditioning system 51.63 %, lighting system 11.92 % and other system 36.44
% respectively. In this paper, there are 6 electrical energy conservation measures as follows ;
improvement coefficient of performance value of water chiller, reduction of water chiller’s
working hours, reduction of pumps and cooling tower’s working hours, reduction of air handling
unit’s working hours, replacement of fluorescent lamp from T8 to T5 and replacement of high-
pressure sodium vapour lamp with compact fluorescent lamp. These 6 electrical energy
conservation measures will results in electricity saving of approximately 659,097.88 kWh/year

which is equivalent to 2,161,841.05 baht/year.
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1AoU amasau il a1 1wl anlsudgedunu | A lddunde
(kWh) (M) Ft. (@A19A/kWh) | (U/KWh)
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59U 3,250,000 10,667,378.96 - -
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~ aa o a 4 ..
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v 4 .
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1. 6.
1 x 36 W Fluorescent
2. 7.
3. 8.
3 x 18W Fluorescent Reflector
4,
5.
1 x 9W Compact Flu. Reflector 1 x 1000W High Pressure Mercury
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masnadaa unms anasanu i lueias
waanu Inlihnlenavuaaetl 3,337,000  kWhiyear

szuvlsvermailsuamslandsanu Infhuminy 1,722,906.59  kWh/year

Aatludadu (1,722,906.59 / 3,337,000) x 100

51.63 osiFud

seuv IWfhuesadng HUsmams lgndaau Wiy 397,813.88  kWhiyear
aniludadiu = (397,813.88 / 3,337,000) x 100

A~ 4
= 11.92  1ostsua

STUVDUA = waeaw i 1Faed - szuudiverne - szuulnfhuasadag
= 3,337,000 - 1,722,906.59 - 397,813.88
= 1,216,279.53 kWh/year

ﬁmﬂuﬁ'ﬂdau = (1,216,279.53 / 3,337,000) x 100

3644  1osIFud



1319 a1 uaadmslenda i luerms seuane w.a. 2551-w.8. 2553

. amasau Wi (owh)
DU
U w2551 U w.e. 2552 U w.a. 2553

IERGEY 230,000 238,000 282,000
AUAWUT 252,000 262,000 267,000
Hun 282,000 292,000 296,000
YU 260,000 264,000 266,000
WO BN 266,000 272,000 273,000
T TR 270,000 284,000 285,000
NINGIAY 260,000 262,000 263,000
GALAGE 264,000 272,000 280,000
MUY 264,000 272,000 290,000
Aa1AN 286,000 314,000 301,000
noAINIEU 262,000 252,000 274,000
FUNAN 248,000 266,000 260,000

59U 3,144,000 3,250,000 3,337,000

mae / He 262,000 270,833 278,083
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QLI IEATRIER
CH-1

aseualifinge 24494 A

E4
]

a oy 3 A 1 A ° <3
TJ53J’]ﬂ!u1L8u%1ﬁaw1ulﬂi@\3ﬂ1u1wu 2,262 1/m

Y Y

Ao & A Y A o o & o
Qﬂ!‘l’i{]ﬂu']LfJu‘VI‘lﬂa!,‘lnlﬂﬁfNﬂTU'lLfJu 11.11 C

qmwgﬁﬁu?ﬂuﬁ"lwamnm?mﬁn‘iﬁu 766 °C
s lihnls = (~/3 VI Cos @) /1000
= (~/3 x 380 x 244.94 x 0.85) / 1000
= 137.03 kW
USinaanuduiin1g = (F x AT) / 50.40
= (2,262 x (11.11-7.66)) / 50.40
= 154.84 Tr
s lilihii 1 dmedunrndy — 137.03 / 154.84
= 0.885 kW/Tr
CH-2
nseualWthinde 20378 A
USnahidui lnarunieaiiudy 2243 1/m
Qmwgﬁﬁn‘éumwaL%’wzﬂ%aﬁn‘iﬁu 10.72 °C
qmwgﬁﬁnﬁumwamﬂ!,ﬂéaw‘iﬁfnﬁu 755  °C
srda Tihils = (+/3 VI Cos @) / 1000
= (+/3 x 380 x 203.78 x 0.85) / 1000
= 114 kW
USaanuduiing1g = (F x AT) /50.40
= (2,243 x (10.72-7.55)) / 50.40
= 141.07 Tr
sl ldaedunrndy = 114 /141.07

= 0.808 kW/Tr



CH-3

aszualifinge 23740 A

k4
o

YSunanivgun lvarmuaiesiniudy 2255 Im
ad & A gy A . d o o

gl lnaduaioeiningy 1061 °C

gangiidui lvaviamiesinindu 722 °c

sgalihals = (/3 VI Cos ) / 1000
= (+/3 x 380 x 237.40 x 0.85) / 1000
= 132.81 kW

YSunaanuduni 1@ = (F x AT) / 50.40

= (2,255 x (10.61-7.22)) / 50.40

2 151.68 Tr
sraa bl daedunrngy = 132.81/151.68
= 0.875 KW/Tr
CH-4
nseualWthingde 206.65 A
USnanhiduit lnarunieaiiiudy 2297 1/m
Qmwgﬁﬁn‘éumwaL%’m?mﬁnfnﬁu 1122 °C
qmwgﬁﬁnﬁumwamﬂm?mﬁﬁfnﬁu 811 °C
srda Tihils = (+/3 VI Cos @) / 1000
= (+/3 x 380 x 206.65 x 0.85)/ 1000
= 115.61 kW
USinannududilg = (Fx AT) /50.40
= (2,297 x (11.22-8.11)) / 50.40
= 141.74 Tr
sl i ldaedunrndy = 115.61/141.74

= 0.815 kW/Tr



~ A o da o
AN 9.1 LLﬁ’ﬂQﬁﬁJiiﬂumﬂ’iE)WI”I‘IMLEJ“LAﬂ@“LA‘]J’i“]J“]J';Q

89

3 auiningu ANUAINITD| TUTTAUL
4 .| nszua | wawnu — — . ..
1709 . 3 gaurigind [ guugiih | Tumsih | nSeei
v, | Wihwde| T [Sasimslual | e < v
TG @ulvain joulvasen| ANy TG
@A | &w) (1/m) c D
(0O (0O (Tr) (kW/Tr)
CH-1 244.94 137.03 2,262 11.11 7.66 154.84 0.885
CH-2 203.78 114 2,243 10.72 7.55 141.07 0.808
CH-3 237.40 132.81 2,255 10.61 7.22 151.68 0.875
CH-4 206.65 115.61 2,297 11.22 8.11 141.74 0.815
nal3ulga
CH-1
aszua lWdunae 197.19 A
Ysuaniduin lvaruasoainiudy 2,265 Um
Qg’ 3 A 9 A o :} < o
gargiingu lnaduasosiningu 1105 °C
gamgithidui TnannmTesiniugu 760  °c
sgalWihals = (/3 VI Cos §) / 1000

a < { o
ﬂiuimmmwuﬁmwf

o w

faeIWihnldaeduandu

(\/§X 380 x 197.19 x 0.85) / 1000

110.32

kW

(F x AT) /50.40

(2,265 x (11.05-7.60)) / 50.40

155.04

Tr

110.32/155.04

0.711

kW/Tr




CH-2

aszua lifinge 18255 A

k4
o

YSunanivgun lvarmuaieainiudy 2246 Im
ad & A gy A . d o o

gl lnaduaioeiningy 1075 °C

gangiidui lvanramiesinindu 756  °c

sgalihals = (/3 VI Cos ) / 1000
= (/3 x 380 x 182.55 x 0.85) / 1000
= 102.12 kW

YSunaanuduni 1@ = (F x AT) / 50.40

= (2,246 x (10.75-7.56)) / 50.40

2 142.15 Tr
sraa bl daedunrngy = 102.12 / 142.15
= 0.718 KW/Tr
CH-3
nseualithunde 19641 A
USnahiduit lrarunieaiiiudy 2257 1/m
Qmwgﬁﬁn‘éumwaL%’wzﬂ%aﬁn‘iﬁu 1090 °C
qmwgﬁﬁnﬁumwamﬂm?mﬁﬁfnﬁu 745 °C
srda Tihils = (+/3 VI Cos @) / 1000
= (+/3 x 380 x 196.41 x 0.85)/ 1000
= 109.87 kW
USinannududislg = (F x AT) / 50.40
= (2,257 x (10.90-7.45)) / 50.40
= 154.49 Tr
sl i ldaedunrndy = 109.87 / 154.49

= 0.711 kW/Tr



CH-4

aszua lifhinge 18519 A

k4
o

a oy 3 A 1 A ° <3
ﬂiu?ﬂ!u’]muﬂqﬁaWWNLﬂi@Q“VI']UHfJu 2,295 1l/m
~d a A y 4o o o
’QmﬁQNU']Lﬂu%vlﬁalell'llﬂﬁﬂ\iﬂ']u'lwu 10.86 C
Qoy 3 A A o 3’ < o
ﬂ!ﬁ{]ﬂU']LEJUVI]’I,Waﬂ']ﬂLﬂiﬂ\L]ﬂ1u']LEJu 7.70 C

9
fae lalihnls

a 2 Aoy
ﬂimmmmwuﬁm"lﬂ

(3 VI Cos0) / 1000
(/3 x 380 x 170.58 x 0.85) / 1000

103.60

kW

(F x AT)/50.40

(2,295 x (10.86-7.70)) / 50.40

91

= 143.89 Tr
adluihnldaeduangu = 103.60 / 143.89
= 0.720 KW/Tr
~ A o oy < [ o
M3 9.2 HaaIaTuITouzATe i ndunalsullg
5 aruinindu ANNAINTD| ANTTOUL
4 .| PIzuE | waanu —> —> . 4 .
LRGN I 5 gungi | gungiyh | lumsi | n3eam
v, | Wihwds] T [Sasimslual | . 1 < v
WUGU wu'lvarn iBulvasen| AN WNGU
(A) (kW) (I/m) . .
(0O (0O (Tr) (kW/Tr)
CH-1 | 197.19 | 11032 2,265 11.05 7.60 155.04 0.711
CH-2 | 182.55 | 102.12 2,246 10.75 7.56 14215 0.718
CH-3 | 196.41 | 109.87 2,257 10.90 7.45 154.49 0.711
CH-4 | 185.19 | 103.60 2,295 10.86 7.70 143.89 0.720
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9

1 o W 1 o W = o Jd o Aa z
Wai')ﬁJfﬂfﬂaQulfl/‘hﬂ']"’UfJ\ﬂ’Ta@ﬂL!ﬁ$Wa3'31Jﬂ’]ﬂ’]a\‘]uh/‘l°lﬂ']/GIT,LJL@TEJGUﬂﬁﬂaaqﬁﬂ\iﬁuﬂﬂﬁﬂ@]ﬂiu

INMIMIAY  165.836 x 107 W

A A 9 [] dy ~ [ Y
W“LJ‘V]GL“])’QWUTJM"IJENG'IﬂﬁIﬂﬂulllilll‘wu‘m]@ﬂiﬂm1ﬂﬂ 17,412 m?

9
%

afas liihdesanegeganaada = 165.836 x 10 / 17,412

= 9.524  W/m?
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\ 34msmsﬂiuﬂ;amauﬁﬂuzm‘smmmmummgmmmmwu
. AN AATIHINSINITHUYBUAI DI H NG 1
3 3 v o
. AIMIantIemsmarvesduiinluszuudsvernia
A
Haz oW I
Q'J o d' \J <
. MATMIAATIINIM TN HVBIAI BT Ia e U
Y d a
. mmmisﬂﬁaumaaﬂgammwuﬂ ¥Ha TS 113 T5
4 ~ o “
i mmmisﬂaﬂmiaaﬂimmmmmﬂuqmﬂu‘ﬂaaﬂﬂauuwa
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o 1 o < 4 0 oy <3
nl. ll’]ﬁﬁﬂ’]ﬁﬂiﬂﬂiq\‘]ﬂ’]ﬁuﬁiﬂugﬂ'licvnﬂ'J’]N!‘(’Jusll@\uﬂ?@\ivnu'llﬂu

CH-1
s i lFuaaas = 26.71 kW
F1Tnams 19 = 10 $1Tuase Ty
wasnu liihaaas = 26.71x 10

= 267.10 kWh/day
CH-2
sadalilihilduanag = 11.88 kW
1 Taans 19w = 12 F1 TSy
s lvfhanas = 11.88x 12

- 142.56 KWh/day
CH-3
srdalilihildauanag = 22.94 kW
$1Taans 19 = 12 2 Taedo T
wasnu liihasas = 132.81x 3

= 275.28 kWh/day

593 = 267.10 + 142.56 + 275.28

- 684.94 KWh/day
IUIUIUNINY = 241 M
wdan llihdilsendald = 684.94 x 241

= 165,070.54 kWh/year
alunde = 3.28 UIM/kWh
alulihiidsznda'ld = 165,070.54 x 3.28

= 54143137  UW/year
RUAINU = 25,000 STRIY
5383L3ﬁ1ﬁu1/]u = 25,000/ 541,431.37

= 0.04 il



) o s o g’ <
n2. ll’]ﬁﬁﬂ’]ﬁﬁﬂ“b"ﬂjll\iﬂ'lﬁ1/]’]\‘]’]1!%?)\‘]&?]?@\11’”1!“8“

CH-1
e llihnld
#1 Tuams l¥uanas

wasnuIvihanas

CH-2
maa llihnle
# TuamslFuanas

wasnuihanas

CH-3
e llihnls
#21TuamslFuanas

wasnu'vihanas

33U

UIUIUNNY

wasnu Iihnlszuda'ld

a'lifinae

alnlihi)sevda'ld

137.03 kW

2 $1Tnase Ty
137.03x 2

274.06 kWh/day
144 kW

3 F2 TSy
144 x 3

342 kWh/day
132.81 kW

3 $2Taedo T
132.81x 3

398.43 kWh/day
274.06 + 342 +398.43
1,014.49 kWh/day
241 M

1,014.49 x 241

224,492.09 kWh/year
3.28 UIN/kWh
224,492.09 x 3.28
801,934.06 UIN/year

96
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v [ Y ] Y
23. Masmyaadd lwamsmauvesilnihluszuvdsvermea uazwaﬁam

CHP-1
sraaTuihiils = 2223 kW
F1Tuams1¥nuanas = 2 $1Tnase Ty
wasnu lihaaas = 22.23x2

N 44.64 kWh/day
CHP-2
sada ity = 22.53 kW
$1Tuans19amanag = 3 F2TusroTu
wasnu lihanas = 22.53%3

= 67.59 KWh/day
CHP-3
sadalulihile = 22.65 kW
$1Tuans1Famanag = 3 $2 TS
wasnu liihasas = 22.65x 3

= 67.95 kWh/day
CDP-1
sraalihAly = 16.87 kW
F1TuamsIFnuaaas = 2 $1Tuase Tu
wasnulihasas = 16.87 x 2

= 33.74 kWh/day
CDP-2
sada Aty = 16.57 kW
$1Tuans 19amanag = 3 1 Tuado T
naanu lnlihanag = 16.57 x 3

= 49.71 KWh/day
CDP-3
srga Al = 16.86 kW
F1Tuams1Fnuaaas = 3 $1Tnase Ty

wasnu Iihanas = 16.86 x 3



50.58 kWh/day
MWP-1
sraaTuihitls 0.35 kW
F1Tuams1¥nuanas 3.5 $1Tnase Ty
wasnu lihaaas 0.35x 3

1.23 kWh/day
CT-1
sada ity 6.44 kW
$1Tuans19amanag 2 F2TusroTu
wasnu lihanas 6.44 x2

12.88 kWh/day
CT-2
sadalulihile 6.34 kW
$1Tuans1Famanag 3 $2 TS
wasnu liihasas 6.34x 3

19.02 kWh/day
CT-3
sraalihAly 6.5 kW
F1TuamsIFnuanas 3 $1Tuase Tu
wasnulihasas 6.5%3

19.5 kWh/day
37U = 44.64 + 67.59 + 6795+ 33.74 +49.71 + 50.58 + 1.23 + 12.88 + 19.02 + 19.5

366.84 kWh/day
UMY 241 o}y
wdaam Iihiidsewdald 366.84 x 241

88,408.44 kWh/year
aliunde 3.28 UIN/kWh
allihiialsendald 88,408.44 x 3.28

289,979.68

UIN/year

98



o o 4 1 <
n4. MTﬁﬁﬂWﬁﬁﬂ“B'ﬂﬁNﬂTﬁﬂNWUﬂJ@Lﬂ?@QﬁQaNLﬂu

A < . A ¥ K Ay
IRFRNGA LAY GEN] 3 61“5\111!11!1/‘]1!1/]1’7@\1@11’“3

aa llihnld
#1 Tuams l¥uanas

wasnuIvihanas

6.04 kW

1.5 $1Tnase Ty
6.04 x 1.5

9.06 kWh/day

A 1 < 1A 9 dy Ao w = a 1
IATDNANQNYU GE] 4 Elmmiuwu‘wmummuﬂiwwummm

maa lalihnle
# TuamslFuanas

wasnu ihanas

37U

PIUIUIUNINU

wasnu Iihndszuda’ld

a'liliimae

alnlihilszvda'ld

61.16 kW

2.25 F2TusroTu
61.16 x2.25

137.61 kWh/day
9.06 + 137.61

146.67 kWh/day
241 M

146.67 x 241

35,347.47 kWh/year
3.28 UIN/kWh

35,347.47 x 3.28

115,939.70 UIN/year
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. J A <3|
25. Masmsnlasurasarligosisamua yiia T8 (U T5

Joyaninmanuan v. vaea livlgeasasuduuia 36 W §11u9u 3,230 99

[

1 o 4 ' v v J < £ Ao
- ﬂau‘ﬂiuﬂqi Waﬂﬂwgﬂﬂliﬁﬁb’u@ VYUIA 36 W IIUNVUITAUNULH AN BIUNIDY

gaydo 10 JaAdoda
RGERSLGIRERYY = 36+ 10 w

- 46 inddoya
umnasa il = 3,230 %A
sada ity — 46x3230

= 148.58 KW
weaam 1WAl - 1,267.85 kWhiday

Y] [ A o ~ I 4 a [ @
- wanlSuilge erimsnlasuilurasavgesis asua viia 28 W e T5 3901

% Ia

= A IR Ao w = v 1w
vaaiaaatanniound G]f\nJﬂ’la\iqmuLﬁﬂ 1 I9DDN

e Inlihsw = 28+ 1 w

= 29 iadAoge
Suuviaea i = 3,230 %
srda Tihils = 29 x 3,230

= 93.67 kW
waam 1WAy = 799.29 kWh/day
wans1lszvida = wasu IihneudSulge - waso lwihwmdalsuilgs

= 1,267.85 - 799.29

= 468.55 kWh/day
IUIUIUNINY = 241 M
wdon llihdilsendald = 468.55 x 241

= 112,921.51 kWh/year
alifunde = 3.28 UIN/kWh
allihiialsendald = 112,921.51 x 3.28

= 370,382.57  U1W/year
RUAINU = 1,382,400 1IN
5202A1AUNU = 1,382,400 / 370,382.57

= 3.37 l
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n6. MasMsilasuraea lyfenanuauguiluvasanouunagossarua
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- ﬂeuﬂiuﬂqﬂ Tmﬁﬂummﬂut;m YUIA 125 W 53uNVUaAITALNUINAN cdﬁqf]ﬂ"mq

gaydo 10 JaAdoa
Aaa T = 125 + 10 w

- 135 inddoya
$uaunaoa i = 38 %
dalihilg = 38 x 135

= 5.13 kW
weaam 1WAl - 6156 kWhiday

- wdflye ilevimaasuiiunasanouuwangoos maud vuna 18 W npuiia

anadmolu
Aaa s = 18 indroge
$uaunaoaly = 38 %
a4 = 38x 18

= 0.684 kW
waam 1WAy - 8.208 kWh/day
wans1lszvida = wasu IdhneudSullge — wasem lwihwmdalsuilgs

= 61.56 - 8.208

= 53.352 kWh/day
NI = 241 el
wasihfidsendald - 53.352 x 241

= 12,857.83 kWh/year
allflunde = 3.28 VIN/KWh
lnihiin)seniald = 12,857.83 x 3.28

= 42,173.69 UIN/year
RUAINU = 6,080 1IN
FTEZAAUNY = 6,080 / 42,173.69

= 1.45 3
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