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Advisor Assoc. Prof. Dr.Boonlert Suechoey
Abstract

The purpose of this research is to study the behavior of using electricity in
buildings (Aeras Beachfront Condominium, Jomtien, Pattaya), condominium type.
Accordingly, to survey found that such buildings have higher statistical data on daily
electricity consumption, which results in high monthly electricity bills. This research
therefore emphasizes on the study of electricity consumption behavior in the
common area of the building. (Common area) to be used to design energy
conservation measures, which can analyze and define 3 such measures as follows.
Measures to turn off the lights in the common areas and open the skylights (mirrors)
to replace the original daylight. Measures to turn off air conditioners in common areas
and in the office measures to adjust the operation time of machinery in the sanitation
system these measures are measures used to modify the usage behavior and time of
the original equipment inside the building. It does not change or ad any material or

equipment to the cost of the research. From these measures.
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1ty 9 Feanldigludiuinifiyanaszdonhtusesuilauiainnisiseniuadiunans

1NUSMFIANSENDT S A LG 8RINET?

3.1.2 AnwngAnsTUNISWNaAEY

\esanvuziinsideegludied 2564 Fadurrsivssmalszavigmilsa
szuin (ea-19) finodeliifiunusunuieswasfiufidunansdinisaldounelidld
o asgineihn, fimwa, Wedeay wavieudniay Wudy Swildtnsldlnanmsinging
Reafuituidunanstiesas

3.1.3 suA il lusoud

1nNsAN¥IFURUUNITEIsEA N warn1sAnwIngAnssunisinede n1a

gvinnsidelavinnisasueenaildingluduvesalnitesnundussazifounazlaviinis

e

Swgeam liudazinsuiuasUsenuilusuuuuveselniuandunised 3.1

A1519% 3.1 esanansseanea b lulsasifau

Month Electricity Bath
January 124,630.80
February 104,450.17

March 122,685.26

April 125,780.46
May 137,077.81
June 139,860.27
July 129,058.18
August 135,661.60
Septembrt 122,953.36
October 131,735.20
November 132,557.45
December 120,963.07

Total

1,527,413.63
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finna TaesUnuuianisvunanansiuasiilidmunisveldlani i eszsnougsna
9AAMNTIL @IUTIUNS d1dnau nieniisudulavesss ssdnsunaATedIuYiRedY
$Fiamia anune anunITYeIMiths TN TAIUTEmA a01uivin1sueednis
senieUsEwA viedu o saenauuTnaiifeades Faleudeimsmndsnuliiedely 15
mﬁzjqqmsluﬁd’;maﬂﬂnamﬁq waws 30 Alatnd weilaids 1,000 Aladad wafluSuuansly
wdsulnieds 3 Woudountilaiiiu 250,000 vihedeldeu Insseruiadosialii
\ATaaAEN
1n881A1S Aeras Beachfront Condominium Pattaya f18n51n15638nAuA1 N
WUU 3.2 Aodnsianugaeatvenisld Time of Use Rate : TOU lneuangasiduwuy 3.2.2
Aofimudesnisldusaduagi 22 - 33 Alalhav Faguuuunsanailiiiuuuniagisaan
103514 Time of Use Rate (ufiflaFeniiuuy TOU) aziiderimuavestianandsd
1. *Peak 114387 09:00 Y. - 22:00 U. FuFuNs - Ans wazFuivueng
2. *Off Peak  : 13811 22:00 1. — 09:00 W. TuFUNT - AN wazTuNTUIAR
£ 1981 00:00 Y. — 24:00 Y. TULAS — BINAY, TULTIY
LAYA wazTufivusnaiinssfuiuians - oviing way
Fuvgassnmsauuni (ldsaiuvenvaive)
Tno o vaueiudnsnSonifuniudisnan Peak agogfl 4.1839 U /Mty waed

FaTISenAUAILY9EaT OFf Peak agjﬁ 2.6037 UN/NAUY

3.4 AnwWanIENuveQUnIalnINdnIsUsu wWaguym

HansEnuaee anaiadulalaedanrnuiaindymisesiaivenisinau Weewin
VaNEBYYIRNeas1NeIAITlAY ANN FOBNLULIIUITEUUILHINITATLIMAMEN YLD
gunsnivseLAsednsldlussuutiug anununmaemaEndue endiegradu Tussuudidn
Ude szuuiiariigunsalussiamtdududiuaunnndaduiieglussuufaziindiinisinaun
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v o < v aa
3.5 ﬁ]ﬂ‘VI’]LE]ﬂﬁ’TSLﬂU"UE]HaﬁﬂGI

N133AYLeNaNTIUTEUUDIANTEIMS 091ATINIABUTENNIATYA HATUANALA
WEORUIMMIOIASIssRvhnsnuaifnslandinuvesoiamsluusasifieuieinveyaius
wAuaUIsuisuAldine Tnslona1sinaitiulsnazisunia Power Consumption lag

uazdenluenasizUsznaulmetoyanning 3.2

Power Consumption

3

Wudioya wiu sren1sgunsal , Adtlvvhvesgunsal ,

anuiideds , Sruruvesgunsal

AT INAD UL LG TIATTA d'!'_.'LL.:\"J

givsenunTudalan

[ AU Kw-h/Tu ]
. oy
l U1 Kw-h/3u Tugannisailinudaaciieviailvvsio Tu

A bvivrs Tuung 30 oA lvivisiowmou

AN 3.2 %umaumaﬁu%agamﬂ%lﬂﬁw

gnsn1sAwren b

KWh(Day) = (fndsladin x $1uau x 439) /1000
Baht(Day) = kWh(Day) x A1lusevtigniugiaiad
Baht/Month = Baht / Day x 30

Y Y v [

3.6 MUUANINTNNT 9 Usendanasauudsligwnandeluaiaisnsiu

v

RN ALAANTUNTAN 9 A335U1eRUEvIIN153989la 1aunuLInsnslung

AIUNTMA0lABEINTATILUNNINTNNTAN 9 98AIILA 3 11MINTT Al
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3.6.1 umsn1stalruaeainsluiiuiidiunarsuandadasudas(nszan)iiie

naunusasEdufnluIaInasiu

snpsnsidunasnslnssuulihuashonafudunaiddunanasiuey
Wetpauawnumtniauazuiunsgyaiiofagliuasnsssumndiniunuaindiius
9113 lneiifauanimshidniufeadalnaniiieriuuasainsdiunais

3.6.2 umsMsUaiaIasuFuamaludaunans

Unindesuuenaludiuves Office AAynanauas Office Sale ApuinIAss 30Ul
nasinfies 30unit wazlaniesUiuenniadounandnaiu 1 92lus(16:00u uazUsznadn
1A30IUSUBIN AT DN Y1992 91281 12:00—13:00u.,17:00—18:0014.6%@gj’lmmnm On Peak
wazdnBnadslurasnan 03:00-06:00uFsegflurasian Off Peak

3.6.3 Ufurnannsinuadeiasdng (Pump) luauszuuguiiuia

USunamsianuresie3esdns (Pump) Tunussuuguniuia deduihiunii

nsnaassiuaviiudues Transfer pump
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N1INAETDULLASHNANIINAGDU

n&aa1nynasAnwnieafunginssulunisléndsunislueinis Aeras
Beachfront Condominium Pattaya 3LAS18ALAEDBNLUULTIIAINTTH Wau100nwUy
1msn1slunsuSuantraanisldndrnulnihfivnzay wdmadildannsusudsy
Framannvhnmsinsginsldndrnulnihaegluenas wieuihAumuiamaanis

Uszndaalga1891nunnsnIsnig 9

4.1 WEIEINI9AU

wasadnamnaiu wnandeyalulenans Power Consumption agau1sauUsenldang
Tuduuasainseaniailu 2 923 Inglugasan On Peak agfl 14,921 vAfou lneagld
Mdalniegh 3,570 kwh/ideu wazludiuvesdinian Off Peak ag#l 9,770 um/ifiou

Ima%ﬁmé’ﬂﬂﬁwagjﬁ 3,750 KWh/Lieu §enmdl 4.1 waznni 4.2

AN 4.1 LAIEI9IAY
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Al lnAIAaUNINITNIAAasg

30,000.00 24.691.00

20,000.00 14,921.00

10,000.00

0.00

AauAIsnAaEd

BHOn Peak mWOffPeak @©HTotal

AN 4.2 Al waIEI9naUYinN1sNnaad

199NN YIN1sUsENANINSNSUR lkasainaiundlIunansluainanaiu g
Avi1n15398laUSudsugiaianla-Ualnuasainduuisdiuvesiundunaislugisia

On Peak Tagidannaanlnffiauin 9 796 911U 298 viaan wazenanni1siaasn lnnd

YUIR 36 TAA 1UIU 19 aen laganmunasaliuuin 9 108 azlalddiaainaniusg

o @

[

71 13 Talussodu vmsuSudsuanaseyi 6 Siluwiatu uaziduvasalivuin 36 0

[
Yo A

wlnldraaa On Peak agil 13 Falusdeu annsathgasiumalniiandnlassd
4331381 On Peak
kwWh/Day = (9 x 298 x 6)/1000
= 16.092
waziilewrdn kWh/Day snfuaailddeannsaaalasai
Baht/Day = 16.092 x 4.1839
=67.327 UM
Baht/Month = 67.327 x 30

= 2,019.81 um
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wazludnvesdlnihvasnlivung 36 Sad delfowduiialdaeegil 994.09 um
dlevhnisendndaldvifuinaldaeaziniu 0 v Fldaunseanaldanelugiana
On Peak asluiwde 11,907 u/ifou Ima%l%ﬁwé’qlw%agjﬁ 2,730 kWh/\feou wagludiu
999%3943a0 Off Peak agj‘ﬁ 9,770 UW/\fau Immﬂ%ﬁwé’ﬂﬂﬁwagjﬁ 3,750 kWh/\fau way

Wiahanswiuagilyeneldingeyi 21,677 UIARow AanWA 4.3

ANlnANI N UL AZAININISNAaD]

25,000.00 24,691.00

20,000.00
15,000.00
10,000.00
5,000.00
0.00

21,677.00

14,921.00
11,907 Q
v

AaUNISYIARaY URINITNARDI

B On Peak HE Off Peak Total

AN 4.3 A lANLAIEI19 N ULAY AV INNISNAADY

4.2 w3aUsuanIAluNundIunans

mslindnuludiwreaaieslsvemeaniglueians ndeyanildvihnisiiusiusa
utuaznuineIssusuenianiglueiaisaziuiaiesusuenienuy Split Type @

ANUN5ALUITILUNYLIA BTU aanunlananisned 4.1
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A19719% 4.1 asNTensiATesUsuenianelueians
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an i 31919 14U AnalWHa (Wat)
o9 A Air-Condition 24,000 BTU 1 2,100
194 Fitness A Air-Condition 42,000 BTU 2 4,500
WY1 A Air-Condition 30,000 BTU 1 3,100
WoeUssyu A Air-Condition 18,000 BTU 2 1,500
wiadlanz A Air-Condition 29,000 BTU 1 2,400
ioaAn A Air-Condition 18,000 BTU 1 1,500
wiounud A Air-Condition 42,000 BTU 2 4,500
Woesyn A Air-Condition 13,000 BTU 1 1,050
Air-Condition 48,000 BTU 1 5,500
WB9AAI0Y A Air-Condition 48,000 BTU 2 4,400
Tasand Air-Condition 18,000 BTU 2 1,760
Soud A Air-Condition 42,000 BTU 4 4,500
anietanad A Air-Condition 18,000 BTU 3 1,500
Air-Condition 12,000 BTU 1 1,050

4 3
1iDLa8 B

Air-Condition 24,000 BTU

2,100
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P = (% 4 o 1
AN 4.4 1AT89UTUDINIANDININIUBY

a 5 o v ° aa
AINN 4.5 Lﬂiaﬂ‘di‘ua’]mﬁ‘mawrm’mumlmﬂa°’|

' '
IS =

d' =3 7 ‘ﬂg; al dl' % gj 4
1N0197197 4.1 azulaInfiundrunarsniinseausuaniatuazUsenaulunle
agdIueNaIeg 1ty el fURNULAUANADIA1TYA , NBWIN9UYNY, ToUTEYl, Vied
° ' . & v o= ' % & < A a = Y] a |
MauEeue(wad) Wusu Jelukiaziaaiunaiavriusuianaiasusuaniaiuinnin 1

a

wsadlagduinniasesuTuananegluiiuiidiunarsazgnid aldusslurianainisinen

AL UU On Peak #9Aa1394981 09:00 — 22:00 U. wazdzIdNUNEIUNANEDIDINALLT
ww3nsUTuenAlugInIan Off Peak Ao viosujuRvuiiynnaeinsyaLagiewinaug
Tngalniludruvenasosusuanniduazaunsawusa lgagludiunsasusuanmesn

Tondu 2 29 Tngluriaial On Peak agjﬁ 14,729 v /\hou Immﬂ%ﬁwé’ﬂﬂﬂwazﬁ 3,510
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KWh/idou uarludiuvesdisia Off Peak gl 3,070 v mAdtey Tnsazldidsluiihe

1,170 kWh/fou fanwit 4.6

A1l HInaunInIsNaasg

20,000.00 14,729.00 17,799.00
-‘ 070. @0
0.00 -
AAUNITNAAR

@ On Peak @ Off Peak M Total

AN 4.6 A lHLASEIUSUINANBUYINNNSNIAADY

wasa1nlavinn1susznianinsn1staasestsuainieludiuvesdtinauifyana

LAZENYY18 NOUNNLLS 30 YT AAINNLALY 30 U kazUALATEIUSUDINIANDULIANAN

11 1 9399 (16:00 w., 18:00 1.) wazUsenalamsadusuaniAredyinaIuy199393a1 On

peak 2 laane (12:00-13:00 U., 17:00-18:00 1.) wagyrataa Off Peak (03:00-06:00 u.)

HviinsITelaviinsusunanmslaldnuasesdfvemaludiuiesyinuiiiyanauas

oI NgVUadNALLASUALYIIY 10 TaluesaTu Usuamndaiies 8 Talussadu wazlu

UMM NUINANAEIUARAER 24 F21u9 USUlUnY29987 On Peak a9 2 97134 hay

Y0381 Off Peak a4 3 9319 laganunsaAuIunugnstansl

%741781 On Peak
Total kWh (Air Office) = 2,100 + 1,050 + 2,100
kWh/Day = (5,250 x 1 x 8) / 1000
=42
waziilowrA kWh/Day snAuaatldineannsadnldsed
Baht/Day = 42 x 4.1839 = 175.72 u
Baht/Month =175.72 x 30

=5271.6 ym
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kWh/Day (Air Technician) = (3,100 x 1 x 10) / 1000
=31

[

waglilawiA1 kWh/Day 1auiuAtlgdnea@Iunsaantanai

Baht/Day =31 x4.1839
=129.7 um

Baht/Month =129.7 x 30
= 3,891 UM

%2981 Off Peak
kwWh/Day (Air Technician) = (3,100 x 1 x 9) / 1000
=279

¥

waziilowrA kwh/Day snauiuA lgIngausafnlangd

Baht/Day = 27.9 x 2.6037
=72.6 UM
Baht/Month =72.6 x 30
= 2,178 Um

anuisaanaldInelugiaaal On Peak asluwmde 12,633 un/iieu tngagly
mdalniegh 3,030 kwh/ideu warludiuvedginian Off Peak agil 2,343 umn/ifiou
Tngagldideluineg 900 kwh/ideu wagilodnansiuiulzivenlditvegin 14,976

UIN/RDU AININT 4.7

a1 lndnsuazUaIININ1ISNAaa

20,000.00 34 729,00 17,799:00
15,000.00 12,633.00 14,976.00
10,000.00 -
5,000.00
0.00

A2UNITNAAD UAINITNA[DI

B On Peak B Off Peak M Total

A# 4.7 Al e9USURINANBULAE A IYINNISNAaDa
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4.3 \A3993NTUTZUU (Pump)

(%
(Y

nsldndsnuludiuvveaniesinsnussuu ludagduniglueiaislainisines
PSRN TNUTEUULILITIWININN wiludiuivnagiinisideasthanyiunainsinnuiy
snifuludiuvesgunsaiszianinif lnggunsalivanfaziisneaziBonuasd1uiunmis

#a2

AN5199 4.2 A159518n5UNkazLaLmasNNelue1A1S

a0 578N13 31U AAAlWAY (Wat)
21A17 A Air-Condition 24,000 BTU 2 2,200
21A17 A Air-Condition 42,000 BTU 1 750
21A17 A Air-Condition 30,000 BTU 1 3,700
21A19 B Air-Condition 18,000 BTU 1 750
21A19 B Air-Condition 29,000 BTU 1 375
271A15 B Air-Condition 18,000 BTU 1 7,500
21A17 A Air-Condition 42,000 BTU 1 45,000
21A197 A Air-Condition 48,000 BTU 3 16,200
271A17 A Air-Condition 18,000 BTU 1 20,100
971A13 B Air-Condition 42,000 BTU 1 10,050

;:Jﬁmﬁ‘i'«j"alé’l,ﬁuaﬁaﬁdmL’ammﬂ%’ﬂfﬁmﬁ@LLazLLﬁaﬁzmnmﬂﬁL’meﬁmﬁéﬂLﬁﬁﬂ Roof
Tank senifu 3 Faaan sl
19787 07:00 . — 08:30 u. T8 1 Faluslaeuszanas (Off Peak)
19787 16:30 U, — 18:00 u. Taan 1 Folusedslaguszanas (On Peak)
19787 02:00 . — 03:30 u. Taa1 1 Faluslaeuszunas (Off Peak)
aAnta912a1 On Peak gUnsal Transfer pump ﬁaﬁﬁmﬂ%’wé’amuivﬂﬁwagjﬁ
4,050 kWh/iiieu fgaaailwinlugaaia On Peak agjﬁ 16,944.80 U /iAo wazludiu
2999394381 Off Peak ﬁaﬁamﬂ%’wé’wﬂw%m%}ﬁ 4,050 kWh/ifou Hgananluinlu

9391787 Off Peak agjﬁ 10,504.99 UW/ARDU FINTNT 4.8 LAz 4.9
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A 4.8 Transfer pump

AN auNnINIsTNAass

25,000.00
20,000.00
15,000.00 16,944.80 10,544.5

10,000.00
5,000.00
0.00

27,489.79

Aaunsviaans

B On Peak @BOffPeak @ Total

A 4.9 Alnived Transfer pumpAoUNINITNAADS

#aINNLavIIN1sUTENIANIASNTUSUAEWIRINSIUNesgUnsal Transfer
purnp Husuy WUa-Uanugaaiat §vin1s3deldinisusunainistaldau Transfer

pump F394381 On Peak 1y 1.5 43lue/Sunardaaaan Off Peak vJu 2 Falua/Su Tne

(%
)=

A1130AUINANERTLARS
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97394381 On Peak
kWh/Day = (45,000 x 1 x 1.5)/1000
=67.5

[

waziilowrA kwh/Day snmuiaA g safnlaeedl

Baht/Day = 67.5 x 4.1839
= 282.41 U™

Baht/Month = 282.41 x 30
= 8,472.3 UM

229181 Off Peak
kWh/Day = (45,000 x 1 x 2) / 1000
=90
waziiloundn kWh/Day sneuinelddieannsannlded
Baht/Day =90 x 2.6037
= 234.33 UM
Baht/Month = 234.33 x 30
=7,029.9 um
anunsaananlga1eludiaial On Peak aslunds 8,472.3 un/iieu tagagly
Mdalwiliegil 2,025 kWh/dou waglugiuvesdianan Off Peak gl 7,029.9 Um/AReu
Ima%ﬁﬁwé’ﬂﬂﬂwagﬂiﬁ 2,700 KWh/\@ou LLaxLﬁaﬁwmmmﬁ’u%ﬁaamﬁiﬂ%ﬁhaaguh?i 15,502.2

UIN/LADU AININA 4.10

AllnAHINsULLaAZAIVINTNISNNaDa

25,000.00 27,489.79
20,000.00

15,502.2
15,000.00 16,944.80 10,544 7.029.
10,000.00 0A472.3
5,000.00
0.00
AAUNITVNIAKDI UR/INTITNA[DI

B On Peak m Off Peak M Total

AT 4.10 Alwiihues Transfer pump AouLAEUAYINNTVIAADY
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1NNSANYIAENAARINUIINITUTUUABUIAINITYIIUesgUnsallussuuTag
n1elue1Ans Aeras Beachfront Condominium Pattaya A1U1T0AANSIUANUEULURBY
sundanulniuazaiunsoanaldineniintulaase lnennimaassiainanliladsunulu

v o 2/ LY cal v & Q" 2/ = a v vo &
5391 o inadwiinladunndmeladsanunsaaslanidelasiai
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Fluke 345

Power Quality Clamp Meter
Technical Data

The ideal meter for commissioning and

troubleshooting modern electrical loads

With a bright color display to analyze the harmonic
spectrum, a low-pass filter to remove high frequency noise,
anda high EMC immunity design, the Fluke 345 is ideal for
measurements on switching loads such as variable frequency
drives, electronic lighting and UPS systems. Additionally, the
Hall Effect measurement system makes measurement of dc
current possible without the need to break the circuit, and
the internal memory enables long-term logging for analysis of
trends or intermittent problems.

+ AC/DC current: Clamp-on measurement of ac current up to 1400 A
rms and dc current up to 2000 A without breaking the circuit
+ Highest safety rating: 600 V CAT IV rated for use at
the service entrance
¢ Accurate in noisy environments: Even with distorted
waveforms present on electronic loads with low-pass filter
* Data logging: [dentify intermittent faults by
logging any power parameters for minutes or
months, including harmonics
* Verify batteries: Direct measurement of dc ripple
(%) for battery and dc systems
* Troubleshoot harmonics: Analyze and log
harmonics digitally or graphically
* Inrush current: Capture and analyze nuisance tripping,
from 3 seconds to 300 seconds
¢ Easy to use: Easily confirm instrument setup with
large backlit color display of waveforms and trends
* 3-Phase power: Built in capability for balanced loads
¢ View graphs and generate reports: With included
Power Log software




FLUKE:

Watts measurement (single- and three-phase) (ic. dc rms, acms)

Measuring range

0 to 1650 kW dc or 1200 KW &c

Autoranging lacility

4 kW, 40 kW, 400 kW, 1650 kW ac

1 Win4 kW

10'W in 40 kW

100 W in 400 kW

| kW in 1200 kW

2.5 % rdg £ § digits

W1 < 2 kW £0.08 kW

W3 < 4 kW £0.25 kW

VA measurement (single- and three-phase) jic, dc ms, ac ms)

Measuring range 0 to 1650 kVA deor 1200 kVA ac
Autorange facility 4 kWA, 40 kVA, 400 kVA, 1650 kVA
Rezolution | VAm 4 kVA
10 VA in 40 kVA
100 VA in 400 kVA
| kWA in 1200 KVA
Accuracy
VA > 2 KA 2.5 % rdg + § digits
VA < 2 KVA +0.08 kKVA

VAR measurement [single- and three-phase)

Measuring range 0to 1250 kVAR
Aulorange facility 4 kVAR, 40 VAR, 400 kVAR, 1200 kVAR
Resolution | VAR in 4 kVAR
10 VAR in 40 kVAR
100 VAR in 400 VAR
| VAR in 1200 kVAR
Accuracy
VAR » 4 KVAR +25% rdg £ 5 digits
VAR < 4 KVAR +0.25 KVAR
Power lactor range 0.3<PF<089
Power factor (single- and three-phase)
Power factor
Measuring range 0.3 capacitive and 1.0 to 0.3 mductive (72,57 capacitive and 07 to 72,57 inductive)
Resolution 0.001
Accuracy +3
Frequency range 15Hzto | kHz
Displacement power factor
Measuring range 0.3 capacitive and 1.0 to 0.3 mductive (72.5° capacitve and 07 to 72.5° inductive)
Resolution 0.001
Accuracy ¥
Frequency range 15 Hz to 22 Hz and 45 Hz to 65 Hz
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Abstract

The purpose of this research /8 to study the bebavior ef wsing electricity in buildings {Asras
Beachfrant Condorminiurm, Jamtien, Pattayval, condominiurmdype, Accordingly, to survey faund that such
buildings have highes-statistical data on daily elestricity.etnsumption, which results in high monthly
electricity bills. This research therefore ermphasizes'on the study of electricity consumption behavicr in
the commeom area’of the building {(Camman area)'to be used to design enerdy consenation measures,
which can analyze and define 4 such measures as follows, Measures to turn off the lights In the commaon
areas and“epen the skylichts {mirrors) to replace the original daylight, Measures to tum off air
conditioners in commaon areas and in the office measures to adjust the operation time of machinery in
the sanitation system these measures are measures used to modify the usage behavior and time of the
ariginal equipment inside the building. It does not change or ad any material or equipment to the cost
af the research, From these measures,

Keywords: cnergy management in buildings, building assembly systems, building cost control.
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