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Abstract: This research is to study on the energy consumption of the Government Lottery Office (GLO)
which is applied by statistical tools such as linear regression analysis, multiple linear regression analysis
and cumulative sum control chart (CUSUM control chart). The statistical tools could find energy
performance indicators (EnPl) in 3 parts as organization, chilled water system and equipment. The
experiments showed that working time of chiller and cooling degree days (CDD) were factors which
effected to energy consumption in organization part. The factor of energy consumption of chiller system
part was working time of chiller and opening period time of air handling unit (AHU). The coefficient of
performance (COP) of chiller was an effected factor of energy consumption of equipment part. EnPI of
organization and chilled water system parts were forecasted in term of energy consumption in 2020. The
results found that energy consumption of the parts decreased by 7.34% and 8.59%, respectively.
A correlation coefficient squared (R?) was more than 0.75 that was appropriately used the EnPl of

organization and chilled water system parts for predicted energy consumption in the future.
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AN 3

4 s a er
M1319% 3 ﬂ’]ﬁllﬂ'ixﬁ'ﬂ‘ﬁ(ﬂ’]d“] PAIRUNIINIT

nanouLlTINAQ (Multiple Linear Regression)

VBITEAVAIANT
Unstandardized
Model Coefficients T P-value
Stat
B Std. Error
(Constant) 193530.83 38279.30 5.055 0.0007
Xy 3THLIRNT
ﬁﬂmumaam%‘ad 245.57 48.85 5.027 0.0007
Fiudu ()
X,: CDD (°C) 354.66 132.04 2.686 0.025
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Tasuaasan B, Std. Error, +-Stat, P-value 9961
@9 9 Senunanesadellil [4]

B Ao ddulszAninisnanasuesaaudsiase
wdazaandausanas wWeirunldlunnsaia
sumsawa sl ienamsal

Std. Error #9A1ANUANALARBUNNATTINYB
FulszAnsmsnanageIiulIBauA e

t-Stat waz P-value tuaaf@nuazAdugALy
NIRDE (P-value) VaIN1INATAUTN (t-test) §1WITL
nagauinawlsdaszadla Ayl luaunisen
wasomlniAnemyoileig Tagen Pvalue Sdn
KapwdawinnuszautudAmininua) ugaidn
sunsash Wl lwsumsdwasanulwidienansal
Tof Twauisoitinnuaszautoddn (Level of
Significant) 137 0.05 (P-value < 0.05) G u18 9
sanlWiinanuamanaan 5 % wiadszaunnu
\903i% (Confidence Level) 95 % [4]

FUNIINADDYLTIN e (Multiple Linear

. a [ v 4“(
Regression) YDITLALBIANT LAA I

Y = 245.57X, + 354.66X, + 193530.83  (8)

lagfl X, Ao szozaMIvnuadaTasriniL e
(T.)
X, fia #i1 CDD (°C) [12]

Lfiaﬁ’]aumimnam%GWﬁﬂm (Multiple Linear
Regression) Y = 245.57X, + 354.66X, + 193530.83
GIFNNIA (8) V09326 LBISNT lanen R? winfu
0.8715 Fannnindfsansulawiniy 075 uas

VINNINFUNI1IN (7) Fadwaun1inanas

@
a

ANNFNNBTUULLEILE (Linear Regression) A9t
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Wathaunsh (8) sllunsvinwsdrenanso
MIITNRINUVDITEALRIANTVRIT 2563 lasunis
a1 X, AeszuznamIrinauaaIasrinindu
(T4.) Waz X, Aa ¢ CDD (°C) vasil 2563 wuinen
M WaINWIWA1939 (Actual Energy)tasningn
AMIEWaI9 IR 1a1an1Tal (Predicted Energy)
Jawas 7.34 ugasldlAninnassaniunlesguad
mIayinEwaINUluszdladdns d’dLLaﬂdlugﬂﬁ' 5
F1RITUATNATINFSHUVDIAINUANA
(CUSUM) T30 12396 T S banNaTINY 96N
Nag (Diff) @”@melugﬂﬁ 6 wuInluaag a.a.-4.9.
FANANUTUVDINATINREFNVBIAMNUANG19LT b
1IN ugdlmidnindsz@nsawmslawasamlnia
dnindng st uszasudidion w.o. udwly
WUIIAIANNTUY DINRTINFERUDDIANULANG
Wuay uaasldiduindsz@nFaiwnslowa sy
VlwﬁwgaﬂdwLﬁmﬁmuﬁumgmﬁwﬁd ilaganna
nasgaInfinuLsgua laduloungsamalswasom

1o ﬂﬁ’mu@mmﬂﬁazﬁ'ﬂﬁwé’amumﬂumﬁm

500,000

400,000

w
S
=
]
]
=

200,000

—&— Actual Energy

=]
=
]
=]
=]

= = Predicted Energy

Energy Consumption (kWh)

=

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

31 5 maSpuifisunazastSunmmsls Winess
WaTATWAIIWINANAANITBE

Tuszauasdng
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100,000

0

=100,000

el 1)
I
\\

N

-200,000

Energy Consumption (kWh)

=300,000

-a—CUSUM

[Cvifr

-400,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

gﬂﬁ 6 LRAILNBNINLINIMDINAANY (Diff) Lhas

NaG9EEEN (CUSUM) luszauaddns

32 ABRTIAFNTINWINIIATWNA IRV DITEA L
o & &
STUUTINWHLE®
myeTzddayanisliwasnuluszauszy
udw 9 2562 35n133LA512RN1TDeD e Y
o o € a v . . v
ANNURNNUDLLUULTILEW (Linear Regression) ala

v a dl
FRUITWARIIIWINNFUNIIN 9)

Y = 243.55X — 60533 )

Taaf Y fa wasawlwirluszauszuuvinsingn
nlodaidan (kwh)
X A8 328N IRV ILATBITN

WLdn (Tu.)

mnnsianzdtayanisliwasnulniale
FLAUTTUURUNLIw 2562 62835013
ANMUFNNUTUUULTILEY (Linear Regression)
ldasgunisn (9) lapfden R? vinny 0.5749
FId1nIa1noaNIUlan 0.75 aanudltasnis
a [ a . .
AnszniInanasannam (Multiple Linear

Regression) lagmsinuaulsdaseinig H{¥in39

lasuiisgininduarudsiinadonislanasen
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LT 3EHE1281NT3YN9I Y0 ILASEININENLTH
szuznmmnﬂ@ﬁaoﬂsz‘quLﬁuLau LRZIZHZLIAN
miLﬂmﬂ%‘adddamﬁu (Air Handling Unit;
AHU) d281dsunIn Microsoft Excel Wuineauys
Saseiaonanamslswasrmlussauszuuviningu
A0 T2uzANNITRNUT0ILAI IR LT N LAz
sruzaan1nida AHU Tagasldanaudszans
A9 aIFUNIIAADALLTINA A (Multiple

Linear Regression) A4uaadluansnem 4

' [

{ a QEI
M19199 4 arFudIzindang GUBIRNUNIINAT

NANDYLTIN WAtk (Multiple Linear Regression)

°¢

I3

PaITEUUYINLE
Unstandardized
Coefficients
Model t-Stat P-value
B Std. Error
fnaft
-16674.135  45308.356 -0.368 0.0072
(Constant)
Xy 3Ty
Y‘i'ld’m‘uadméad -143.144 47.327 -3.025 0.0144
Fdudu ()
X FTHLINNT
278.695 50.519 5.517 0.0004

1ila AHU (7w.)

guni1InanaulBINnAan (Multiple Linear
Regression) luszauszuuviniidulaasaunisn

(10)

Y = - 143.144X,+ 278.695X, — 16674.135 (10)

lagfl X, fa szuzIaMINwadaIavh
WLdu (Tw.)

X, A9 szezamIda AHU (T4.)
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Lﬁaﬁmmnwn@namﬁawnﬂm (Multiple
Linear Regression) %32 ussu Ui Wi u
Y = - 143.144X, + 278.695X, - 16674.135
Gagun13n (10) lapddn R? Ny 07892 &9
annnirnansuldivinny 0.75 sansldaunsald
FUN137 (10) WAFIWIBRIAIANANITENS 1T
WAHNWDBITEAUTZUUYNINLEWT 2563 Tasunud
X, Ao 52821981N15R191 %V IR 89T LT N
(T3.) uaz X, s szpziianala AHU (14.) 628
Tayavasll 2563 wuirdnslawasnuluineg
(Actual Energy) 280316101313 Wa 3910 I AN
ANAN3DL (Predicted Energy) Sataz 8.59 Uaadlw
WiwinassaninuisiguiaduiaInisauing
wassuluszuuinsingu ﬁ‘mamlugﬂﬁ' 7 ua
oW AN ARA S (Diff) LAXATNAIINFZFNV DI
AMWLANANS (CUSUM) luszauszuuvinindu
2940 2563 @Tauamlugﬂﬁ 8 WuInlusag
0.0.-8.0. AU TWUBIATNATINRERNTDIAINY
wandduuin wraslkiAuindsednsawnng
Twssawlniasszouviinududinindngu
§1989 uazasudidon w.o. 1uduld wuiianu
TUVDIATNATINRERNVBIANNUANA19LD UaY
waad bt AR ISz AN S W Tl Ewa s e
izuuﬁwﬁwLﬁugaﬂ'jwLﬁaLﬁUuﬁ'ﬁng’mé’NSa
Lﬁadmrmaaaa’mﬁuuﬂﬁgmaﬁmmmm@
S2UzIAININIRTadIA3a9va L Su (Chiller)
ijaL“ﬂ”w;jqg]vwmLm:mmmimﬁﬂumlﬂﬁm'%"mm
Anfnauia 250 61 unwieiasrininivauie

550 @ LUBIIIRIAINGD
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250,000
200,000

150,000

100,000

~m-Actual Energy

50,000
= -Predicted Energy

Energy Consumption (kWh)

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

31U 7 maSeuifisunsuesdSinmnsla Indhes

waAWA IR IR A MamM Bl u U UUYINLE Y

100,000

50,000

oﬂ/;/a\ _m .
R

-\_
\'\_\;/._.-\-

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

-50,000

-100,000

Energy Consumption (kWh)

-150,000

[TIDIff -m-CUSUM

-200,000

Month
gﬂﬁ 8 USUNwaINasN (Diff) LAZNAAIRZRN
(cusuMm) luszuuvinsinidulagitnmsiiensinns

n@nam‘fmwmm

3.3 GBI AN TIOULAIUNA I DI TR
qﬂnmﬁ
nmsanaiasmsslwiwesaiasininngs
(Chiller) H9wua Uaz¥nN3A5297AR8a NN T INa
yagiiumeluna aqm%gﬁﬁmﬁuﬁdﬁnima:ﬁw
ponaniaesriindu edw mmnaanuLdud
wiasrnindufingale (Ton of Refrigeration; TR)
INFUNIN (4) LN DANUI I ANENITOUSNNITN
aMaLin (CHP) a9sun13f (5) #9@13797 5
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M13719N 5 ANRNITOUSAIFNANNLEUBILATEIYINILE

Chilled Water Temp. (°F) Ton CHP CHP Legal
No. Power (kW) Flow Rate (GPM)
Inlet Outlet (TR) (kWITR) (kWI/TR)
1 N/A N/A N/A N/A N/A N/A N/A
2 287.5 1504.71 50.2 45 326.02 0.88 0.62
3 127 606.36 50.7 46 118.74 1.07 0.76
4 127 608.50 50.1 45 129.31 0.98 0.76
5 301.8 1498.51 50.5 45 343.41 0.87 0.62

NA397 5 wsasnaSsuisu aNITOue
msinanufuvesaiasritinduildanns
@77297@ (CHP) NUANFNIIOUENIINAMNULE D83
Lﬂ?‘aaﬁ’lﬁmﬁummg%mm (CHP Legal) w1316
susTanmMsnanufuvasaiaintidui léen
MM13A3297@ (CHP) 1A38971 2, 3, 4 uas 5 WAy
0.88, 1.07, 0.98 L.az 0.87 kW/Ton ANNRIAL Lfia
wWisufsunueIwdENIInueMIvANEY
°1Ja<1LﬂéaaﬁwﬁﬁLﬁumungmmﬁmu@ (CHP Legal)
[14] Wuin saussnuzmMIenaLiusese3aanin
Wi fdgenindraussauemvinanuLinies
m‘%"mv‘hﬁmﬁumuﬂgﬂmm Yatianaiiesnnann
Lﬂ‘fi"aaﬁw{ﬂLﬁwuaaﬂammﬂﬁuuﬂﬁgmaﬁmqmi
[EARDIPTRIVEIN ﬁﬂﬁm%ﬂaﬁﬁﬁ%ﬁuﬁﬂﬂﬂ‘ﬁgﬂgLalil
WRIIMINT Bsadusingrilidausinug
msﬁwmwLﬁugan'jwmmﬁmmgmﬁmmg%mﬂ
AU s’fmQ”iﬁ'ﬂﬁﬁaLauaLLuzmmmimsa;ﬁﬂﬁ
wasemluszuuriningu aait

W1AINIA 1. Baneiasrintidudnanssous

matnanuiugaduaman

¥193N137 2. W ysaulun1sinaNazena
° o A o o = &
tgeinweIasintudn LLaxqﬂmmﬂs:ﬂaulu
FeuurinTLE

PIATANTA 3. AITUTLVUAAMNINIIOUSANTHN
AT WUBITEU UYL % (Monitoring System)
peinddiaLias

A A A o o = A a

¥1930157 4. wWRsuaIasrinindulnalng

ﬂszﬁ‘n%mwg\i

4. unayl
mnmﬁmﬂ:ﬁﬁagamﬂ%wé‘aamﬁawé’waa
11 w.a. 2562 68 mMymnaafia s aausTnusnaiin
WRIUTBIBANITHUNINUNBIFAINAULITTLIN
& 3 seaulagseauf 1 Ae seavassnslasldnis
'“Jm'm:ﬁminﬂnam%ammm (Multiple Linear
Regression) lagn1smianusuwusnudasufisua
damsltwasnuluszauaddng fa szuzaINg
FauuedtndaarintinLiu (TY.) WAL @1 CDD (°C)
Wathanldaamssimsldwasonuluszauasing
2841 2563 WuIdlen R? Winnu 0.8715 Wazn3la
WRINUlUIZAUBIANTAARITBLRT 7.34
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o A A @ o

JAUN 2 fa zauszuurinanuiwlaslinig

ﬁimﬁzﬁmsn@mam%wmgm (Multiple Linear
. % %] 6 o = dld
Regression) lagNIMIANNINANUSAUT98N T Ha
don 1Tl TWa I wlnIza U LU NLE Y Aa
FEULIANIINN UV IATEIR LT Y (TH.) WA
sraznaM e AHU (@) Wakanldaanisol
MslEWasIwInIzAUTUUINaNN L wasll 2563
WUINT A1 R2 111N U 0.7892 kaznITh T Wa 911
TAUTTULYNANNLEUaARITELA: 8.59
o A A o A o & )

AUN 3 A :zALLeTesINTgLNTOl Tapazlsen
FUTIOWNAMNLE K (CHP) BadlaIadriniILgu

. a o . A o
(Chiller) lunsifisunudNnguuiafimue 970
NANNTIFBWLIN ANENTINUYINALEW (CHP) Va3

A o o = . A P &

1A39111 L8 % (Chiller) I@mmﬂgamﬂmmmm
aIIUNaNNgReiMuaiaas 37.68

AIRUERNINUNIFINAUKLITFLNAENNTAEN
ATATI RN TTOUSTININTUNA I IUIZAVBIANTUAS
seaurzuurinignldltanamyaimslewasanwls
au1Aa wanaNTadaNnaINluuNAINNLE?
o o~ o A A 4 ]
galitoapdug Mufsuwudasauaninenme laun
A192A214TaUVBIDIANT QN g9
ADWLAKLTDS UszLAnue93EUUAILAY Compressor
NeINadanIITUSI o WA VaI0IAnT I AIN LA
msﬁmmmsmsag%'ﬂﬁwé’amusl,m:uuﬁmnﬁu
UAZIZULAUY tRNLAN WNaldTaalwasdnianansn

a@ﬁunmm:wammm aFILINR AN

ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2024.04.006

5. naAnIsxlsen@
dﬁu’iﬁ'ﬂf:vlﬁﬁ'unuaﬁfuaguam’mméi'ﬂ
waluladgaannisn uniinsidoinalulad
WITBUINFINTENATIAT D anudy e
Res-CIT0619/2022 ULazu8%aU)ME NI
naaamﬂﬁmma%’gmaﬁagmm:ﬁﬁagamwﬁu

NRIIULRTRINWNFIRTUNTATIIANRII

6. LaN&1391999

[11 P. Pasena and S. Putivisutisak, Energy
management system development for iso
50001:2011 for automotive parts factories,
Journal of Energy Research, 2014, 11(1), 3-
13. (in Thai)

[21 EPPO, Summary Statistic, Energy Policy
and Planning Office, 2021. (in Thai)

[3] S.S.H. Pisitsungkakam, Energy management
system (ISO 50001) and thai law on energy
conservation promotion, The Journal of
Industrial Technology, 2014, 10(2), 85-86.
(in Thai)

[4] R. Intarapanich, W. Mungkalasiri, and
J. Mungkalasiri, The Equation of energy
forecasting by statistical process control
analysis: Case study of car audio industry,
Journal of Science and Technology, 2017,

25(5), 894-903. (in Thai)

The Journal of Industrial Technology (2024) volume 20, issue 1
93

http://ojs.kmutnb.ac.th/index.php/joindtech



-

MseTIvmanalulaganavnssy (The Journal of Industrial Technology)

UNAMNITY

(5]

6]

(7]

(8]

(9]

B. Saengpiya, J. Jantaro, and C. Chamcaoy,

Factors affecting the efficiency of electric
energy conservation in designated factories,
Journal of Energy Research, 2011, 8(2),
21-33. (in Thai)

P. Numdee, J. Jantaro, and C. chamchoy,
Energy efficiency studies and monitoring of
the designated factories, Journal of Energy
Research, 2011, 8(2), 1-9. (in Thai)

B. Niramitawasu, J. Jantaro, and

C. Chamcaoy, An application of statistic
tools for energy savings monitoring, Journal
of Energy Research, 2011, 8(2), 36-43.

(in Thai)

ISO 50001, Energy Management System
Requirements with Guidance for Use,
International Organization for
Standardization, 2018.

N. Khetkrathok and K. Suluksna, Guidelines
for the management of thermal comfort
conditions in air-conditioned areas for
energy saving case study library building
suranaree university of technology,
Ladkrabang Engineering Journal, 2019,
36(1), 17-24. (in Thai)

(10]

(1]

[12]

[13]

[14]

ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2024.04.006

W. Sriariyakul, Drying of nam dok mai
mango using far-infrared radiation in
combination with hot-air, The Journal of
Industrial Technology, 2021, 17(3), 138-151.
(in Thai)

K. Ardharn, N. Chansom, and S. Ruengrit,
Analysis of management of chiller water
cooled systems, College of Asian Scholars
Journal, 2017, 7, 249-252. (in Thai)
American Society of Heating, Refrigerating
and air-conditioning engineers, ASHRAE
Handbook: Fundamentals, ASHRAE,
Atlanta, GA, USA, 2013.

W. Saiyasri, P. Kachapongkun, and

C. Bunmephiphit, Specific energy
consumption analysis and energy
conservation of brake fabric factory, Journal
of Renewable Energy for Community, 2019,
2(3), 72-80. (in Thai)

DEDE, Cooling efficiency, and electrical
power per ton refrigeration of air
conditioning system in the building,
B.E.2552, Ministry of Energy's Notification
on Identification of Coefficient of Minimum

Performance, 2009. (in Thai)

The Journal of Industrial Technology (2024) volume 20, issue 1

http://ojs.kmutnb.ac.th/index.php/joindtech



