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kVA kVAr
2
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23.1  MANNSINIUVETEUUIINAMNLEY

sruvUSuemetaeialy lddnsdunisusvenniedie e
USuamavnadndsdnilngasifusuunendsu (Split-type air conditioner)
FamneiuiosUfueniavunaidn use aeLdusyuuUTuoINIARUUTINAUE
171mmzﬁm%’umﬂWiﬁaﬁuﬁﬂ%“Ummﬂﬁumﬂ‘lmyﬁfu Aefdszuuyhanudu
wuudleusruuitugilunmsassenuduielidmiumsusuenieetu
Wegosuuy msvhanudilafiodnnsrhauwesssuuianudusuusale
Fufudsiiddyosabadoyadeszuuuivonia fuuielidlafmdnns
yeuiiugiuresnisianudulussuuuiveniatiy ludiuifaiie
\esUiuemanuuLendIuallunisedune Wesnduiiindulassily
uazdeemilafeszuunsuivennia 3UT 2.3 ssuansiessuuvhanudy
Tuadessuemeanuuuendiu Ssusznoulufegunsaiftugu 4 gunsal feil

(1) w30sstive (Evaporator) Apgunsajuanidsuruiou
sywiemedeunelutesiuaisinanudy (Refrigerant) Wi teues
vahiisennufeusenanituiiuiueinia Tnglinauierniadounislu
KodlWru S1mewsines uie revdidu vilildaududgisludeiui
Usuaniasely

(2) w3esdnale (Compressor) ﬁaqﬂﬂiiﬁﬁﬁﬂwﬁ"lﬁﬁﬂia
miv‘l’ﬂmwmﬁumﬂLﬂ%‘laﬁzmaiﬁﬁmmﬁuuasqmm“ﬁqqsﬁu wazdsnoluds
oy InevluimasSeniadosdaloih reuwsawe$ uasfugunaal
m%ﬁwé’ﬂw%qﬂumiﬁwm

(3) 1A30ePIULYY (Condenser) Aagunsaiuaniudsunuiou
szwidloansvhanuduiuennanisuenvies Insfiinaufseroinanieuen
vy rewnues vde rodedeu iesruisanuieuninloansianandu
TiuAundon

() MdranAudiu (Expansion valve) Aogunsaifiviiviin
aﬂmméﬁ’uuasqmmﬁmadmiv‘hmmLﬁudaua'wialﬂé’fdm%aismaﬁﬂﬂ%’n



Ministry of energy

I
w3esdnle
(PR3NSHIYDS)

\Adessziny anfau
(RawdLiu) fiaan
’ H1[_N

N [NV GER TR

¥
ANNTDU

) '
1A5DIATUMIY
(nogwatou)

auszunzannSawdh

Tyl ) v
doufiagneluios

(Fan Coil Unit) auyiaguanyey

(Condensing Unit)

= >~ o o i o o o
PN wnansiFeanissliuenmanldlutiuineade
371 www.eppo.go.th/encon/book-encon/book.html

(M) 1AIDIUSUDINALUULENEIU
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N15AIVANNTITHINIUYITLUUIIAIIUNEY

TusruuvhanuduiuasdgunsaimuaugamoiniemesTuadn
(Thermostat) yimiifiaauaunsieuvesszuwyiauduiielioinie
melupsdefiuiiufuennadioumgfisuiiFesnis Set point temperature)
feghaty WellneFesuuemeamesluainas ingamgiivesermanelusios

Vv
aa o 1

wnomaneluiesiigunaiigsnitgamaifineily gaaruauazdsnnsl
Aeumsawasyineu Tnnudeuneluiiesazgniseanlulaeiedosseime
uazAgoenlsifuenmAneueniiedlagiaissmuuiu vilvigumgfivesennia
meluriesuiueinimanas uaziilegumgiiveseinianielusiesanassiinia
guupiifindliuumesluain gnaiuauazdinmslineumsawosugaa
Bunaliigangineluieaiugeiudnedaioninanudeuiivadigies
Usuena uaziilegamgiivesviesgsningamgiiveamesluasnasumsaies
fazFiviudneds Tasdugamgivesnsiasomainnuvesreuinsawes
TnawosluaimduariuagifurlinuazUsransnmoaosluadivusiazei

wesluainilioglussuuuiuemelasiluoaudsesnlsidy
2 wfin Ao (1) wuu Bimetallic strip \umesluadnitendendnnisvasnistn
wagvndvesisiulang desanmsiudsuntamesgamnil mesluaduliod
figrsgungfivesnisfasonisvinauiining uazfianuwiudion (2)
WUy Electronic 81dugunsainsiaingamgiuuudidanselindvinlvd
AuLiugIg Yrsgmgiivesmsiadenshauiiuaundn

30 Bi i
imetallic
I e ~
25 ~-- .- \.:—_./7/~-;\ \-’*.\‘-f__.//‘ <,
20 Electronic
(=
<2
= 15
c
o
10
)
5 Bimetallic Electronic
strip Thermostat
0

UM 2.4 mevhnuveumnesluadin



AU5TAULYINATDIUS U N IAYUINEN

dmfuiaiesdnviegunsailuiailuinazvenaussouy
nsvinuluglvesusgansam (Efficiency) Fudusnsdruszniiamdsy
91990 (Energy output) La¥NaIUVIGT (Energy input) vinliAUszd@nsnm
Youn3asdnsezdialdiiu 1.0 (100%) uslunsdlvesszuuiamnudunas
U%’Umﬂ1ﬂﬁ?uﬁﬂau'ﬁ'ﬁmusvﬁ;aUizﬁwﬁmwﬁmwé’wmﬁu’uazgﬂLLamagjg"d
103AUsEAVSAMIBIEUIS (Relative efficiency) viefiBenineduusyans
aussauy (Coefficient of Performance vie COP) Sadudnsndiuszning
Auansalunsianuusazndnuudfideuliiussuuramudy
Faanansadnnaldanauniselud

‘?Jﬂﬂ’ﬂﬂﬁ?ﬂ?'ﬁiﬂ,uﬂ'ﬁﬁﬂﬂi’mLE‘ju

COP = o i I3
Mdanllunumsawes

Tned Faaruainnsalunisiianudu (Cooling capacity)
AesmsimsiaennuSeusananfiuiivhanuiuresedowhanudy dwhe
Jutes wazddsildluneumsawesiomdlniiigeddviuaonmnsawes
ioviliiadosianuduineuld dwheduiedeuiy fauazdiuldn
AduUszansaussouzazduadaviilSmoazeraiidnunnimis mn
Puasoshanudugenaiewnuisuiisuaussauznisiiauiy n3es
vhanuduesedladifldn COP gendn Avanedansiiussavsamiundaany
figandedesyhanuduiifen cop denin

yonanAdudseaviaaussaus luuindessaniammdeau
GuaaLﬂ%‘law%’ummmmmLﬁﬂafm%gnLLamagﬂugﬂ‘uaaé’mmd’auﬂszﬁw%mw
W&397U (Enerey Efficiency Ratio 158 EER) Fsanunsaswialaann

IaAUAINITOIUASYINANUEY (Btu/h)
Adanlglumsumsaas (W)

EER =
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ANDASIAINUSLENSNINNAINUILANAEAUUT BN T AU IO UL
ssimbedldlunisiua lnef Ianuannsalunmshaunduiuvezeglu
' ANa O Ao W v s a ' 2 v 6
wiheves Tigsedilus luvawiimadlwihildluneunsawe Savilmeduing
(1 30 iy 3.412 Tiigeatali) lneAdnsdnmussansnmmasnudang
Iogninanldlunsivuadssansnmusaasesuiuenmanglalasinisaain
Uszndaliwas 5 vaanshidndhends Inofmrunnaaiuseansainndsany
YaumAspIlsuaINAnIgaanUsendaluansnanisiemalull

AN5197 2.1 LNaU9ISEAUUSEANTAINNEIUY

szAuUTZANSAIN ansduUszansnmnaseu (EER)
o3 5 1NNINIBYINAY 11.60
wes 4 11NN BLYINAU 10.6 - Ueenin 11.60
wes 3 11NAINVSOWINAU 9.6 - Uoenin 10.6

fian http://www2.egat.co.th/labelNo5/air_Saving.htm

IBWER WY (i s 2,367.54

G 7,765.52
UsAnBw i e | ; 1108
o
U LT - dx i
e 8981.47

NS:NS>oWavou

JUN 2.5 aanndsendaliiues 5 dmsuesesuiueinia



232 5zuudiusInALUUTINAUY
< o Aa A Ao = a
Wuszuuusuenandeuldlunuivsuonieuuialg Fe1adl
% A A o v v A o o & . I L4
Va1eed naeiiui vienateo1ansnle dn3eeiningu (Chiller) Wugunsal

o o v A a 8 a A% ¥ 2 o v oA ¥ oa o & ddw

nanyutinanidusazivudnduwimtinfdsanednduluSanunndeanis
msUsuene lneiliasesdsasndu (Air Handling Unit, AHU) %50 eseaasidu
uIALAN (Fan Coil Unit, FCU) wmtinfidedneauduludsunusuainiasaly
syuuUSuenenuuiienawtseantdu 2 sruu mudsnisssuneainuiou
gonaNLATRILELgAWINGeN AD WuUITEUIBAINSBURIBDINTA (Air-
cooled system) KazuUUITTUI8AMNTOUAEUN (Water-cooled system)
IngszuulTuamealuuTguisinssueanuseusigenatuagldoina
lunssrunganusausenmouaueaslagnse (Ui 2.6 n) Turueiuuuszuy
AMUsaumelntuaLldu luNITIEUIEAINS DUBBNINNABULAULTDS LN

>
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]
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A5MBINATIRE N USEANS Al UNSSEUNIEANUSBUNANIN TuMENLI
nABUIAULETITgNU LI AR AR Ao lUInadan1Ies e sEUY
Anuseaulitivenmeanely (A3un 2.6 v)

G |
@\' IL aundu -
il i |—
Ay

i viathndy
o o ¥
wisowiniugu  F e ———
(Air-coaled chiller) |
P
CVIRsuuTwy

By | 2B ...

Tk
Tininid

(n) SLUNBALSDUAYBINA
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(AHL)
-

fadmIed

¥
- ) o ¥ - ]
Thannunun? nsowvihnundu thainiihg
(Watar-cooled chillary

(1) STUNEAIINTDUMIBUN
a o @ s
5UN 2.6 szuvvhanduwuuTINAue

nSoaiiindy fevhwiiinaadiuiedsdneludiuiiuiuonniea
Tneneluedesnsiiszuuiemuduuusalemiloudussuuill winslinu
msfunsaimnduszuuihanududmiuesesdfuamehlunisuaniUdsy
anufeussinseinsansvannduiueneneluiuiiuduenne Tuvase
wdswihinfuszidunisuaniddsuninudeusswinsasinanuduiuii
ionaminduitedeluuanasumudeuivonmaniglufiuiiuiueinie
folu

iniaadiady Aegunsaldsiisandulussuutiuanauuusiugud
melupdesdsaunduazinesdifu (Cooling coil) Fsfuioinfunninies
vhfuniteuanidsumnuteuueinaanituiiviuennidlagedesinas
Tnevhluiedeainauduazgnindelinuiiud wiedusineg vesenas audy
firdnlFrgnulumussuuvioauiiedsingliiuiuiiufueime

in3aaiauiy Aegunsalitambulusiuiiuvornia anelu
i3nsthamuazUszneudie Aosdifu (Cooling coil) warinay wWuieariu
funSosdsaundy wiflvwadnnd ﬁﬂﬂfu'ﬁammmamﬁgﬂﬁmuﬁuﬁﬁm8] 294
grmsmunudeants lisuiudeadeusetussuuvean



ﬂamwnwai ﬂaaﬂnsmu,aﬂLﬂaaumwmaul,wuama vihmthilszung
arufeureshmuutiunniaieniniuby Imamiumamﬁmamuaﬂawsa
Tinaneiduazessvuindnanduuurssgadmiinesanasgeuansiiy
mmﬂwmwmammLsmmmimﬂmmmaﬂLﬂaauwamu’[,uiﬂsuammmauuﬂa
dosmnthusdusamenmedulevhlvigamgivesianas uazdniduitléagn
dnduluduadosinibusnady

Ty Bogunsaiddgfivdnfidedneuasmyuiouindulusyuy
nevierudunuusiugud enadiedininfuesiuihaeuaumes 3nils
é’aLﬂuqﬂﬂiﬂim%wé’wmiw%mmsmmﬂLﬂ%ﬂﬁﬂﬁ%ﬁu HUTTOULAITINY
voupFosvinibu

desnniateswhinduiiuldszuuhanumbunuudalemwuiiendu

a

fulAtasUsunnmeualn FatulsyanE ANEUNE T AT LY
Feanunsauandldioglusuvesidilssaviaussousiuieaiy ogslsfin
Iumm%gmmiauzmiﬁwm‘uaaLﬂ’%@MﬂﬁwLéummsgﬂl,l,ama%i‘lugwm
Snsduszuiheidanuiidlureunsaweslumbeilatng fuTamuanse
Tumsvhanudulumheduaudu (RT) Tae 1 duanudu Sawvindu 12,000

Tigratnlus ansadwinlian aunssieluil

KW/RT = — Maanilunumsawes (IZW)
Inanuanusatun1syinenudu (RT)

INAUNISTRUIITUINAT KW/RT Fadrundureen COP daflniae
yoardalniilduazinanuaiunsalunisvanududuilatnduazeu
mudunudiiu fafueiewhiuduiiaseensiidn kw/RT desq Taewn
Buaseshanudugenaiewnuisufisuaussauznisinenuiy n3eq
vhanufuiesesledifie KW/RT gend Avanefansiiussavsameumdany
Fsniesewhaubuiian KW/RT desnin wenainan KW/RT d@ansa
YuldlunmsiSeuiiulsesansamseninuaiowhanudunds a1 KW/RT
yauptewhifuuiasiaieteadsuulasumuadiudansemsvihen
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(Load factor) Tussazaiana Inawasibuinisen1svinaueianuseanidy

1 A a a ° go' I3 o a @ ao U & @ 2
2 d@ufe nIabATawNULIUINOUNAsERNRNe (Full load) AUBsEuRA
A15ENITUYINTU 1 (100%) way nsaaIasvinundurinauinissulediuy
(Part load) ALUasBuRN1SENTSYINLTRENIT 1 BalaesialuaAn KW/RT 2
APNEALaINTEVINAUT 80%

AMUFUNUSIZHIN9 COP EER waz kW/RT

A" COP EER waz kW/RT Wueilduaniaussausn1sviauuesssuy
Wanufudafinanundneiiu Tneadanaraduauanssansannd sy
sausfiszuuvhanuduinaudufine dediauduiusiudd

EER = 3.412 x COP

kW /RT = 3.517 x COP
kW /RT = 12 / EER

neuduTusiLanseiy azduimnsnauaniaailaliddn
iy COP EER o kW/R infiazanunsaudasendananlifoglusuduiindols
agnslsfnaulaeialuuds A1 EER fhagdeslfuansaussaugnisviaanudy
yoaAsasUuanavadn luvaidien KW/RT szgnlddmiunansaussous
mi‘v‘hmmLﬁu‘umLﬂ%"awhﬁmﬁwumﬂimyj duAn COP aztdurainalunis
wansUsEdnsamiundanuvenadednsanudouinlumaveslulawfind

feg1afl 6 MnLASeUTURIMIAUSEANEANELIR 36,000 Btu/h
flfn EER windu 11 Btu/h/W eennmsiudn wnesdSusnniaaieci
(n) fiAn COP whiuwinla wag (@) desnismasiiduvinlamndesnis
vhanudulila 1 du
Awau  (n) A1 COP = 11/3.412 = 3.22
(@) fdslndin = 12/11 = 1.09 kW dediuanuiiu




233  mszmsvanuBuvesituiiviuainid

asensianuduresiaiosUivenniatu astuegunds
ANSauvaiasUueIMA Lazansen1svinAnudusena iWuiiivun
PUIALAZATTTNITTUVBAATIUSUOIN A wazlaeiialuunaininudou
YasisalSuamaaunsantseenladu 2 dnvauy e

(1) uwnasnuseun1euen (External load) laun

mwdauninsidaneniad Wunnudeuiidluiiuiiviueine
Tugumsunssdninueu (Radiation) Wusialuseuas 1wy e viseuses)
nszan tHudy

a21ufau1ade Huanufeudldunluiiuiivsuenielugy
nstAmdeu (Conduction) Fudunaiilesnainnasiisszningumgd
Rveswtanisuenuazngluenans

AMSaunINeInIAnIEuen Wuaudeudiunfueiniaseu
MeueneIskazudneluiuiiuiueinie uwseendu 2 @ fe
AU5OUIINBINALNIATN (Infiltration) LazAINTBUIINNITIZUIBRINA
(Ventilation)

2) wrasausounglu (nternal load) laun Au Ivluasadng
wazgunsallvi 1usiu

AuEauaIn
wika Trlugagdna

\ "
) -~

== ¥ oo AHiauann

gilnsadlui
AHFaWAN
mmﬂ{uﬂi

Ao ufauan
Au

AHFaUATN

- AuFauan
fedfmnsantiad

=|

;

-
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Fafinandnsiunmsensvhanuduanfusudsildlunsvueung
funrauvessruuUuomadmsuiiuiiuiuennia Seanansaiivzdom
IFnaunsadinnanideuansuiinaauiouiiinanunasaiiuiousian
meluituiivsuennia Tnetunenlumsiuamnisyasiaauduiinay
Fudougenluuisaiionasniudoddivsunsunoufinnodutaelunis
furamafiuiiviuenmavioatansilvunalngiuasiiaududeu sy
WlernuazmInLazanmNgEnluNsUsTINAIATesATesUSUBNALED
srealuuinanisimunaegsiglunstuasuavenaiesUFuene
Fauanadannsnadt 2.2 fail

o A 9] ° YR |
13799 2.2 YUINVBIATDIUTUDINAEINTUNBILRaZUTZLAN

Jsgnn YUIAvBIATRIUTUaINA
(Uigaatrlusdanisauns)
Moauou 500 - 600
Woshauill 750 - 900
P09019S 1,000
nosinaAulY 600 — 750
NoInsalIA 600 — 750
NOINAR 1,200 - 1,500
Ve sy 800 - 1,000

7w wallan1seudnendsnulueins nsenyimdnu

234  Asmuranasnulnila

Tnevhluviinunstindamilussuuuivemaasiuegiutlade
vianeegne 1wy sunn AduUssavaussaus Usinannudeuluiiuiiusuennie
wazsuudlusnisyineu Wudu venaniiadbunsedfionaasundas
TUfunauaranmwndenlunmsiauvesssuuUSuone daunisiagly
AuTInunslindsnulihfigndesduisinduasdesodonisnnainan



w3l agalsin w1e19a1u150vN1sUsEINUS NN IEnE s Ul
T NsAUIMBENEReaNNTSRa bUT

nsal 1ATaeUsUaINIALUULENG Y

quiarrestliuenia (Btu/h)

KWh = CER (Bru/hjw) x 1,000 (W kW)

X Y%on1gvinanupaninsaltas X daluenisldeu (h)

Inefasdudnisinauersunsawes audusnsdiuvessening
NANVINLATNABLMNS AR D TINIULAL SE U AT LaTATBIUS U MAUn lganu

>
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[
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C
o
-
(o]
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£
p

nsed sA599 1 NdY

kWh = kW /RT X PRI (RT) X % n13e X Faluansrinanu (h)

Tneiodidudanse asuansmnssnsyanureaadosiiiby
finnsvunsdin FeesfiuldinnmsensviaurenasewiindunaonisUi
sxddpundaclunmuisinannufeoufiiiniuluudasdrsnadaiulunis
Usznarmdsnuliilaenseuadusnduiesdestinstuiinuas fnn
msvhaurenaisshanuduiielildrnanisAunfidanuudud

feged 7 VﬂﬂLﬂd’i‘la\‘iﬂ'%’UEJ’lmﬂﬂisa‘w%ﬂWWQWUW(ﬂ 12,000 Btu/h
fieh COP whitu 3.25 Wavhouduna 8 dalus mnwesdusnisvhau
YOINBUNTAGDIIITY 80% 081NNV 1ASBIUSUBINALASE
Tiwasaulwiluminla
Fmau w3ssUsuaInefial COP Wiy 3.25 axdien EER wiriu
3.412 x 3.25 = 11.09 Fndsiofu

wpsuuemagnilialiruduna 8 Falus fedu

nali Al = 12,000 (Beu/k) x 80% x 8 ()

11.09 (Btu/h/W) x 1,000 (W/kW)
= 6.925 kWh

) NStNSOVWRVVIU

&




& fegnsii 8 eensdinnuwimildiieiesinindurun 100 fu RT)

2 Tunsusuanmiedaanisussanamnsitndsnulnirnasaiauiiuiay

% Tinsindsulymiile Fensuseinenmsladuiina1n1singuyes

§ winwhiduliuanasenisasalul

0

% %15y FUIN1F99U KW/RT

0

9, 100 a1 1.19

0

5 80 80 1.04

%r

s 60 55 1.09

e

2 °

< AU

S . )

9 KW/RT YUIRNLATDY %5 g kWh

% ydu (RT) n15¥9u (h)

i)

% 1.19 100 100 a1 4,879

0

5 1.04 100 80 80 6,656

T

3 1.09 100 60 55 3,597

3

o> S 15,132
naommeuiutauA3 i uld wdnulnialusiuau 15,132
Alains-talua




235  wwmsnseysnEnasnuluszuuliuainie

wmsnsliszuuiaguulvinnsslevigegn (Housekeeping Measures)

1) asnsldrwedessfueinia wu Jaedesuiuainiasendng
Wiles wie newdnauaiedilug

2 aemsymshnuteusesfueima Wy nsuFukigamgiives
HosUFuanmadl 25 osmwaidea vidomsusuRgungiimesluadiliigedu
1 ssmwadeavsUsendalilivssanadosay 3 - 5 vise n1sdnegunsal
Tihilisndusenanituitusuenne

3)  tysdnvasinuareinnieslfuainiAegisan 12
NNS08ARINYINANNEL DAL LNTDIDINALAE ABEAIT AN TaUTE NIRRT LT
Ifszanadenas 5 - 10 w8 MIENTALEYeIRRSEIAIUMLLATAILNT
Usgndamluinlauszanasesay 5-10

1/7&75n751]§’111]§\1§'\717ﬂag (Minor change Measures)

4 Benlwmesluasndidanseiindinumesiuasinuuuii Bimetal-
lic strip)

5)  suewiutuanuieu lfuvedidu viesduiedestuauou

6)  Uiumuhauweuaiasiniubl a1 Rassgunsaiuiu
mnuEaseunemesiteufunmsinmesduthuasinaslonnyay @wnsa
Usendnelaiildussinadosas 10-30 viensusuksgungiiuiuligedu
1 ssrmwava Usendalnlauszanuiovas 3 -5

1/7975n7541/§'5/mnja\7§'dﬁﬁagi (Major change Measures)

7 denlfiafanSumniasyaniamgs wu wWasweSeSuannie
dululdieSesiifinannusendaliives 5

8 1A
FTUNBANTDUMIOINA

..-.‘.:A U

v A o 8 = v v H
AIBINIUN $UNYAIN 4l ANULUU

A998 19NIAMUIAUNAYTENIAINUININITOYTNENAIU
1) mesnsannslidauesasUiueinia
\esUTuInNALULENEIL BRI 1 fu gnidaldony
Fuar 8 Falus mnsdudusnasmsannistiouedossuemelsiuas 1 dalus
TnglunsUaldemlugininnaieiu 30 uidl waznoudnaiu 30 wril auyd
TiAdosUsueniadanandian EER winfu 10 Tigsodalusseind nausewin
ansnsndld feil
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KWh ApuaIfuuInsnig =
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KWh #89atduinnsnig =

-

WAIUNUsERdale -

-

wausenen

ssuyLunuyNCcuysLyLenerNLONRMUE

-

§

AMsndsureaIBalsua N Aluna Ty

[(12,000 Btu/h / 10 Btu/h/W) / 1,000 W/kW]
x 80% x 8h
7.68 AlainAdalus

[(12,000 Btu/h / 10 Btu/h/W) / 1,000 W/kW]
x 80% x 7h
6.72 AlainAgalus

kWh nauatiduuingnig — kWh
PRI NLUNINTANT

7.68 -6.72

0.96 Alafnsdlus

NN TUYINU 300 Tuset wazalWinmiieay 3 um

0.96 AlatnddlusdoTu x 300 Jused x 3 U

ANy
864 unnal




2)  wesmyingamgiiviendu 25 ssmwaides

\n3eaUusInALUULENEIY YuniAady 1 du gnidelda
Fuay 8 Falua Ineflgaumaiveanesluasnintu 24 ssrnwadea mnduiu
psMafiugamniviostu 1 esmiwaifua ugungd 25 esriwaifoa ausd
THiAdosUsuainiadanandian EER winfu 10 Tigsiodalusdeind nausewin
ansnsndld feil

/AU

mslindanureaaisslfuanmalunisiu

kWh neuaiiuginsnis = [(12,000 Btu/h / 10 Btu/h/W) / 1,000 W/KW]
x 80% x 8 h

7.68 Alatmsidnlus

AR NUUNIATAS
HaUsevdalliesnnmsiiugumgil 1 9sminiu 3%

NAIUNUsERdala = kWh nausdunIngnis x %uausendn
= 7.68 x3%
= 0.23 Mlainddalus

PN TUYINIU 300 Tuset wavalninmiieay 3 um

0.23 Alatnsdlusotu x 300 Jured x 3 U
AONUIY
207.36 Umsial

wausenen
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NNl eNy

“YSNIISUNERJSLUL

ssuyLunuyNCcuysLyLenerNLONRMUE

§

-

-

-

3)  wmsMsEwihANNEzeneIasTuaInA

\PesUFUnIM AL ULENEY YU 1 fu gnideldanuTuas
8 $1ls Aeuvihawazeniien EER wiriu 8.5 Tigsetaluwsiotad mnduiy
msgaviAnuareinudtarldaUssvdadeainsaduaald feil

/AN

mslindanuvenaiasluornaluniety

kWh Aaustiiuuinsn1s = [(12,000 Btu/h / 8.5 Btu/h/W) / 1,000 W/kW]
x 80% x 8h

9.04 Alatmsidalug

PAIANIUNINTANT
o oA v ° a o o
NAUTTNERLLBI9INNITANYIIAINNAL DIALASBIUSUBNAWINAY 5%

waseunUsevdala = kWh nausiduunnsnig x %nadsendn
= 9.04 x 5%
= 0.45 Aladnagalus

PN TUYINIU 300 Tuset wazalWinmiiay 3 um

wauszudn 0.45 AladnAtaluasadu x 300 Jufal x 3 U

ANy
406.59 vl




4)  wmsnswasuesasUiuamauszansamge

\PesUUnIM AU ULENEY YU 1 fu gnideldanutuas
8 $lus anmsvhnsnsrefanuingen EER wirdu 7.2 Tigsiadlusdeing
mnvhmsiasululdinsesusueiniaussansaingadalien EER Wiy 11.0
Dtgsodlusiotnd navszvdaanmasidunnsnisaansasuaald feil

/AN
mslindrurenaiosusuenelunieiu
kKWh nausfiudinsnis = [(12,000 Btu/h / 7.2 Btu/h/W) / 1,000 W/kW]
x 80% x 8h
- 10.67 Alaastalug

>
(0))
[
(1))
C
o
-
(o]
z
]
i)
£
p

KWh a9ettusnnsnis = [(12,000 Btu/h / 11 Btu/h/W) / 1,000 W/kW]
x 80% x 8h
= 6.98 AlaTnAdalug

wasnuiiuszudald = kWh fausiuiinsnis — kwh
PRI NTUNINTANT
= 10.67 - 6.72
= 3.68 Alatastalug

NN TUYINIU 300 Tuset wazalWinmiieay 3 um

wauszudn 3.68 NlainAdaluasadu x 300 Judal x 3 U

ANy
3,316.4 UMAaU
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ssuyLunuyNCcuysLyLenerNLONRMUE
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5)  21IMIN15UAIULATININUILEULUUSZUI8AINTDURI8DINA
WuruusEu1enIuausieli
a o 5 & o ¥ P a
LATDIVINUEUTUIA 100 AU (RT) LWUUSEUNEAANUTDUAILBINTA LA
USEANTAMUNEINUIINNTHTITANNAU 1.2 KW/RT vinnlasululdiasaasyin

v
o @ 14

YNIUBUUTEUI8ANUSUMEUNTIRANUTLENS A NAUNG 99U 0.9 KW/RT

a

auyfinsowidndudinanfinnseinaui 80% wazgnilaldeuiuas 8 43lus

3

NaUsEUIAMANTUINNNITANTULINTNNTENNITAAUIULA AaT)

/AN

nsldwdrnuveaedoshiidulunieiu

kWh Aauaiusainsn1s = 1.2 KW/RT x 1,000 RT x 80% x 8h
- 7,680 Alatasddalug

KWh #8satdusdnnsnis = 0.9 kKW/RT x 1,000 RT x 80% x 8h

= 5,760 Alataddalug

wasnuiiuszudald = kWh faustiuiinsnis — kwh
NAIRNTUNINTNNT
= 7,680 - 5,760
= 1,920 Ala¥msdalug

PN TUYINIU 300 Tused wazalWinmiieay 3 um

wauszudn' 1,920 Alainstaluasnaiu x 300 Tusiol x 3 um

ANy
1,728,000 unsial

wuewan 1) nausendafiintuinnsanemnznisindanuluedeaihtdudies
agafealinufiinansidndinulugUnsaliindiaduy (Wu duiineunuwes waz

inauvesnadmies) lussuuszuieanuioumein




2.4 misousnuwalsuluszuulwdmasasy

szuuliihuasaiadussuuiiinnudfyBnssuunddunng eans
iesanaunmvesiiuasainginasinansenudenuniwlunisiaiues
uywd Snidaduszuuildluihanndusuduasdueins sesinssuy
Usuonne

2.4.1 ﬁugmmmiﬁmﬁumLLma':m

Iluasairdianuddgyronunmlunisinuvesysd lnenisdnli
omvierowieuiiuasaineiivmnganitaiiin (Quantity) uazamam
(Quality) afiaudrdayduosnsds dedulududanduiugiuminiifetu
luasahaidluduliinauazauam Twsgniouuazosurededng
soluil

Aawaeein (Luminance) AoUTinauatainefinnnssnuuuiiuin
sovimheiiu e QUINABNITINUAT YT and (lux)

AUAMIIMADITIN (Light level)

\Huszduvesnudosainsimngaunudnvuzmsliauvesudas

¥

WU Iaganunsonanalalaensed 2.3 sadl

=] i | | o o & A
A15197 2.3 ArpNdesaIns g aNdmsununagluenas

Posvhemsily 200 - 750 15-50
NUITBULUUNID UL 500 - 1000 35-70
Nufimadunigluerans 50 - 150 5-10
Tostlasin 100 - 200 7-15
ula Sulaidou madeu 100 - 200 7-15
wesemsmluneluennis 50 - 150 4-10
Hoth osaun 100 - 300 7-20
VGNGITLN 100 - 150 7-10

*JurszainadmSunaenvigesisawust lnefeil 7 Tad /n3. fie 100 dnd
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szuulnfhuasaiuseneumeviasal Jaanad lauln wavdiuauay
wenanillurasaunsviindwosdiaunsaluseneudugdn Inglunisfinwasty
nilavesszuumevasalnuiinnige fadl

O waenld (incandescent Lamp) iumaonluiiflldfumnognseniuu
fuseansnmd uasadnsiildiAnannldnasniifounnadeiiniiisiu
l&naemsinaniiaaiay (Tungsten) 1unasaiifiawuiougs dagduledl
s lillunaeaisamugilalnu (Tungsten Halogen Lamp) Snway
msvhaumiieutuvaealduuudadu udlusvasnussafweilaau vinld
saonflongnstinuanniu

O wasangeaisaus (Fluorescent Lamp) iunasnlniidesldiu
sgsunsnaneluaasuazthuGeunly Wesnniduvasaliiifussansam
gauazorgnsldanun fudnnsvihnudodeussqlwindsiuuianussg
Tunaen azviliufaunndaiduas UV Whnsenuiialuvesmvasndiaiuans
Bosuas Wy veawles) sivliiAadunasiuesfiuesnin auaulfrudes
amanileuasdtos Avewuasiivngiussduaruaiaililunsiinu vaen
yinifeshnuiuiugnsaisznoufiotaaas uazansmmes dalhs
uanafaguil 2.9



o Fy

Py
ARTEVIEET

ZAVAL

3UN 2.9 13viaenngeaLsaitus

waoavgeesauaidumifnaziluuuy T12 antuldiuw

& I PR o ¢ o &

widunaenrigeaisawuduuuney T8 Fallvuin 18 Jnd wazaun 36 06

Uagtulainisdnemeasnngesisawudussansnmamieviasaneuuuuly

T5 1l lnevaeauszanSningadananagiivuin 14 Jad uay 28 nd

ANUANNU Teanunsavinbiusendanasnulaiieu 30 % wazdelrusune
wasaIlusTAULReINUY Walieunuvasaney T8 wuULAu

E‘Uﬁ 2.10 mamxxlqaal,ﬁammﬁ‘l,l,w T5 T8 gy T12

O waaﬁ)ﬁaméwanaaﬁméwﬁ (Compact Fluorescent Lamp
: CFL) findnnisvhaumilounasangesisaisus gawsgavuadmasalyl
aanad uaranismees lisiwegluvaen dussdnsamgenivasnduuau
WA UAAIL T DU UNADADULAULAZTUR LATIUT
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-

UM 2.11 viaenAauwnArigeaLsalyLs

-

O naendar1sa (HID - High Intensity Discharge Lamp) d%anns
vhaundreadsiunasnvigeatsatmus Aefinsudesusqluiinisiiuvass
FaussyieudaneluiliAsuasainudosannisivasfadvesuia (Gas
Discharge) unnsaifuviaeatigoaisaisusnssfiufaiiussgnievaonaiiniass
m’mé’uqmdﬁaﬁﬂﬁlﬁmm’m%auuazLLmaiNﬁmﬂﬂdw (High intensity) fla1g
ATNUsELN 10,000 -25,000 %Imﬁauﬁm&gﬂuﬁzja 30U N YUY
Inldosonnns ansnsoutsoentdded

o waealousen (Mercury Vapor Lamp) n3elagialuana
Senivasauasduns unasauszianfiaysaguusnd
fiusyAvsnmuazanugniesvasdaouiineh uaszeendula

ssuyLunuyNCcuysLyLenerNLONRMUE

=

§

o wasmuviaglad (Metal Halide Lamp) pd1adunaen
LasTuns urdanasninainlansiuana iy ¥inli3
UsgdnSamgend uaﬂmﬂﬁmmgﬂﬁawmﬁﬁau%qqq ¥l
Junaeaiifedldtumnnmmewauniiousssuwd

o vmealyRvuANAUlegs (High Pressure Sodium Lamp)
Lﬂuwaaﬂﬁﬁﬂszaw%qumdmaaﬂLuﬁaawlaé ANUYNADY
Yosdrout1aiualidndes sudy winzdmiuuTiond
A4N13ANATIA LA BINITANUNADIved Hewly
AUOUULAZAIUIDATOTUININE)Y




o vasaleuAuRules (Low Pressure Sodium Lamp)
Junaeniifiuszdnsnmasan wiliiaugndosuesdsiiian

wingdmsulvnnudesainuasuanvaenlnudindug
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Uaands (Ballasts)

Samanilluvaonigeaisausiuasaenfaniatuasdanuuansig
fu auwiauwazdsunnvestaaad egrdlsinuludiuiavvendnifiaans
Samadildtunseagoasawudivituidowindunasafifingldfuogig
wnswane Snvedsiivannvanevialiidentld

vilavasUaanandviuviaanngaaisaltun

1) Uaanadunuman

Dudamanuuuiuildimlvlueiia Susvavsnine Yaanasussiani
arvviiiiAniaslnihgadeussinm 8-12 Tad

2)  Uamadadnugayded

Judaaadunuminusz@nsnmas Sawmdnnidaanadunumén
wuuidy Maslniihgeydeuseann 5-6 a6

3)  Uaanaddaansedad

Hudamadilinsesdidansedadlunsmununszuauazissiulwii
Vlaanasuiindtvunmdnuaz i ﬁﬂﬁaﬁﬁwé’ﬂw%qmLﬁss‘fwismm
1-3 Ind

406

(1) mdgydeananndedszunn 1 - 3 Tod

2)  amaudssaivemaonlnlag

3) ihbivaealiindewaziiednoensidiuremann

(@) "Lu'Lﬁmmm%fauzjqLﬁalﬁmﬂﬁé’mwiﬁ%maam

Joide

(1) fedusimdnlnihsuniu innnddaanaduuueain

2 mgadeisuivtamadiuuuaan

(3)  fianumunutdos limneAuiindgumaiiae

@  naOa-Uaven lsongnisliaudy



__.J o - am - e ﬂ-q-.-

- —_—r— i

- o B, -

= - -
(n) Taanadwnuwman

. ede ol AN ce =
» ‘u . ¥ _l‘*'““_'%"n::‘ tm
P { %uﬂm sl SrE ol |

(v) Yaanadmnugayidesn

I

(A) Taanaddaansafing
5UN 2.13 Jaaanuiineineg

Taulw (Fixtures %38 Luminaires)

vhmthiiBavaeauazgunsalusenouituy Taanad uasaiumuiicmauag
gnvaenlliinszane (Spread) wdosauuas (Focus) Wanuuiiufiisndoanis
vonanifahedestusunsefionaintuiunasnlilgsnde nsidenld
TrslodpesiasaunlimsngaufuanImNS 99U AUEIENN AUNUNIY LAY
azanman1suFeinm

msuuvenUszinnvadlaulnaunsavilavaleds wu wiamnuanuue
nsl¥ay ulsnudnuagnisnsyaneuas uiluiidesudslaslvesnmuussinm
yaamaenligad

>
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NNl eNy

O Tauandlav Miunaenld vaeavisamuenlainy wasvaennay
wnangeasawud JuuAnaslindunauitoanuaeny

“YSNIISUNERJSLUL

g‘dﬁ 2.14 Tauanlan

-

-

O Tlpuveenrgesisawud dnslaudesuazlaunuuiiusuagyiou
WAIAUMAARDLINAINATIAITUN 2.15 WsneAunsinaal1NgeInit
T3y 4 wes

ssuyLunuyNCcuysLyLenerNLONRMUE

=

§

E‘U‘ﬁ 2.15 I@maa@ﬂqaalﬁamu&

O TaulssnuBulrudndsviaenfamsanuinumasilsenu Jadae
mlvazSenlauneenuuudmiunisinaeiaugaltinninintauladiug dwu
Taudmsunsiienugeanne wu 7 wastulvaziSendilauleawe

JUN 2.16 lawladwduazlaulawg




243 FBawauwdsulnd
Tnglumaelnialdlussuulniuasainsduastuegivdadendn

2 dfie Aunvemaenln uay Masgydenivaaiad deluisnisAuwu
mslindanulnilussuulihuasainsezuiseondu 2 dnvay dweluil

nsal viaaald (lsidvaalas)

yuanasn i (W)

KWh = 17500 aw /iew)

X [1UUnaan X daluanisldeu (h)

nsal vasavgeaisaivusiazaanaay15a (IUaarad)

awanaenld (W) + masliiguda(w)

1,000 (W /W) X 41uaumann X daluensldan D)

kWh=[

o 1 A v v = I3 o ¢
AaaE1eNl 9 WesUseyuieanilsiiviaenvigesisaudvuin 36 e
U 12 viaen irusiudaatasunuwman mMniesUseyuAsnan?
gnilaldenuduna ¢ Falus epnvsuinszuulniuasainweios
Usgaulandanuluiiluvinle
o a o w a LY} 3 & a1 Y v 6
dway auyAmdsinihgadeludaaadunumindavindu 10 Tad
szuulnihuasadnadfignilaldsnudunm 4 4alu
aglgndanulnialy

36W + 10W
1,000 (W /kW)
= 2.208 kWh

RN = [ ] X 12 vaen X 4 h
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244

wnsnsaudnenasnuluszuulnuasadng

smsnslivsslovdszuuilaguliinavsslevdgegn (Housekeep-

ing Measures)

1)
2)

3)
a)

Yaluhilelldny wu Ialvuaainssunheindiondendadnauy
[ Huasdinannsssuma Wy dmduenmsluiiuiiuinunseu
91715 (perimeter zone) Ssfluasainaansssuridesds 019
Yollugranafifluasainsanaeusnifissne

NssSnwmarinauayanalaublpe19aiin

.ilmif)’li‘l./ﬁ‘udﬁ‘\iﬁ\?mlaa (Minor change Measures)

1den Lﬂu@@ﬂﬁ(ﬂa!@ y30iA awuvamammumaﬂ
m@fﬁﬂﬂmﬂ WU anduuasalnin 1o

a

mm’qﬂmmmuﬁﬂ (Dimmer)

denliviaanaliusyanSaimgs wu nslivaenmeuunarigealsaun
uwnunaenld wienisiivasanewuulud T5 uwnutasanay
WU T8

donlulaugyit gUsE@nSannas
Ionsassruuliasannadyivangay Wy nsuena9asiniasaing

ponluneasdess amudnvuznisidau iliauiselanse
Waldaulnwasainglvaenndastuainu@anis

10) wendivdeaugunaaall Wy msfinsaivdnssanliiuasal

ibianunsamuaunsla-Uavaaallimunzauiunislidenu

11)  Weunsalpuaudnlul@d Wy aindaaian (Timer) ainduaunn

(Photocell switch) ¥SawuwasnsI9dumsaauln (Occu-

pancy sensor)



A79ENNTAMUIUNAUTZNIAINUININITOYTNENAIU

1) wnsnsUalvidelailday

1Wo1g3n15v8901A1s W anilalivasarigesisalsudivuin 36 Tad
$1uau 20 vaeagnideldanutuas 8 dalus windduinnsmsUaliseaing
finnansiuduna 1 dalus wausendnannsaduanild Gl

>
e 2
AU )
mﬂ%’wé’wwwuawaamﬂqaaLiaLsaum"Luwﬁﬁu )
kWh Aauaiusinsms = [(36 W + 10 W) / 1,000 W/KW] x 20 x 8h ©
= 7.36 Alatastalug %
QWh wdasudusnesns = [(36 W+ 10 W) / 1,000 WAW] x 20 x 7h g
= 6.44 Alainatalug
wasuiivsendales = kWh nauaniuuingnig - kwh
NAIRNTUNINTATT
= 7.36 - 6.44

= 0.92 Aladaddalua

MINAITUTTUYINU 300 Tusiel wazAlniumuleay 3 U

0.92 Ala¥nddnlassioTu x 300 Sudod x 3 UM
ABUIY
828 unnal

wausenen

) NStNSOVWRVVIU

&



NNl eNy

2)  wnsnsidvaanansannsaiadunuliaatanwnuian

Woagsnsvesernsuranilsiivasnngesisawudivuin 36 ns
$1uau 20 vaemgailaldnuiuas 8 $alus mnvhnswasululdtaanad
Siaanselindunudaaadunumdnidy nadsendnainnisaniuuinsnig
anunsoduandld foil

“YSNIISUNERJSLUL

WA

mslimdanuvomaonvigesisawudlunisiu

kWh Aauaiiuinsns = [(36 W+ 10 W) / 1,000 W/kW] x 20 x 8h
= 7.36 AlaYnsidalug

-

-

kWh saeaiuanasnis = [(36 W+ 2 W) / 1,000 W/KW] x 20 x 8h
= 6.08 AlainAgalus

wisuiivsendald = kWh nauaniiugnnsnis - kwh
NAIANTUNINTNT
= 7.36 - 6.08
= 1.28 Alaastalug

ssuyLunuyNCcuysLyLenerNLONRMUE

PINNATUNTUYINIU 300 Tusiat) wavalWinmiieay 3 um

=

1.28 Alafasdaluaretu x 300 Yusel x 3 Um
Ryl
1,152 U siad

NaUSTNEn

§




3) WIS INaRaNaNWUUTIVN T5 MU NaaaNdNLUULAY T8

W843IN139030 1A S aniladivaeangesisalwudvuin 36 nd

T 20 viaengnilaltauiuay 8 Talus mnvhnswdeuldlivaenneu

wuulul T5 Fedloung 28 Jnd nausendnannnisaiivannsnisanunsamuiadla

frail

wann1s nswldsululdvassneunuulng 75 snduiavdasldau

Judutaanaddiaanselind sauviadesdinisusulstmvaaniulivanziu

aonNaLLUUlnsAeY

A5Auae

nslindsnuvemaenvigeeisaudlunilaiu

KWh ApuaIfluuInsnig =

KWh %899t dusInsnig =

NAIUNUsERgala -

(36 W + 10 W) / 1,000 W/kW] x 20 x 8h
7.36 Alainidalus

[(28 W + 2 W) / 1,000 W/kW] x 20 x 8h
4.8 AlainAdalug

kWh nauaiuunnsnig — kwWh
NRIRUTUNINTATT

736 - 4.8

2.56 Alatnrdalus

PINNASUNTUYINIU 300 Tuset wavalwinmiieay 3 um

NaUSTUEn

256 Alatnddlusotu x 300 Jused x 3 U

ABNUIY
2,304 unsial

NsSouWXVIIU
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ni ey

4)  wasnsllauazisuuasUseansamgaunulaugos

vesgsnisiladlnuuuifesdmiunaenangesisawudivuin 36 a6
x 2 91u3u 10 lan gnilaldnuiuag 8 Hilus wininisiasuldldlay

5 y o - . o . o
3 agvipuuasUseavinngsdmiunasnuunzs 06 x 1 Hausendnainmg
3_., A dunnsn1sandsamuInle fall
r
@ nann1s nslilanagriauuanssdnsnmeaazdigandtuiuvasnli
D ' P = ° a
5 wasEI9an AR INTIIINTIUIUaR LAY
c
m ad o
"’
$ A1

-

mﬂsz'j’wﬁmuﬁuawaamwQaaLsaLﬁﬁum“luwﬁﬁu
kWh Aauaiuiinsms = [(36 W+ 10 W) / 1,000 W/KW] x 2 x 10 x 8h
= 7.36 Nlainagalus

-

KWh #asatduniesnis = [(36 W+ 10 W) / 1,000 W/KW] x 1 x 10 x 8h
= 3.68 Alatnndilug

W TUsTNdale = kWh faustiuiinsnis — kwh
PRI NTUNINTNNT
= 7.36 - 3.68
= 3.68 Alatastalug

ssuyLunuyNCcuysLyLenerNLONRMUE

=

§

PN TUYINIU 300 Tused waralWinriieay 3 um

NaUsTUER 3.68 AladnAdaluasadu x 300 Judal x 3 U

ANy
3,312 v el




2.5 n1sausnudwaludnsuuaices Twih

ueined i AegUnsaifviviidsundaculnildidy
winunalugUvesuiiiesannimatvau (Shaft work) Fenuannimaiviyu
sggmillfiduduidandnlunsduindoulniesdnniogunsainieg
ﬁi’wmumﬂﬁgqmﬂqmmmiiuLLasﬂ%’aﬁau wu sWaaw T eeminsawes uay

son/insu usiu (g3uil 2.17 Usznau) &
c
(0]
C
o
[T
(" vinau o
= >
¢ fhain 15
ABHMIAITET g
(Electrical energy) (Shaft work) < FbiAs ey E
8N/LATU
m‘i\m{nr‘qmwmm

gih'?i 2.17 uauw s i

251  wlinvauamasini

uawnadliiild fueylutagtuiuinusvanevindaueinas
Infinszwanse (DC motor) waznawasiniinssuaadu (AC motor)

waimaslniuuy Waden (Single phase) Wuseweslninssuaadu
fldtussuulnihuuumadion usaadeuliih 220 Tavt dnlwgidunewes
Afueidn liannsaaminnsmuseies dedlinurdinostiedmiy
Budunsviu (Capacitor start) Ingvildvuamdstiosndn 3-4 usai deou
TtuedesdlnitluasaFeu wu duh uasirouauadn sy

wpinesiuuy asuna (Three phase) Wuneweswinssuaadu
lduszuulnihanua usaedeuliiih 380 Taari Suwedous 1/3 usshiuly
A1AN3AAMISNNIINYUFIBELeY (Self-starting) WanzdmuLFDINg
Adsduanmainyugslneanizeg1adgunsainietadesinslunia
QAAMNIIY

) NStNSOVWRVVIU
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YSNMISUNCLJSLUL

ssuyLunuyNCcuysLyLenerNLONRMUE
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JUN 2.18 waimeslnfiedamienh

252  Uszansnmvesuainasiuiin

\esnueimesliiiniugunsaiivhmiih s undsaulniludy
w&una fulsyavsnmuesetmesluin (Efficiency) azuansmesnIIdIu
sywisidnunananemdanumaluih fsanunsauanslddaunisaelud

UL @NBNN (%) = MAWINE_ 100%

Aaassnulwin g

_ 746 xuneil [T0d] | 4g00,

ezl

dwfunmsinsanituawesuiazimidunenesussansamganse
ity weedredddnnuasgpuanadadufivensuily Wi winsgiu
fifmunlagesdnsguangunsailuiiuviennd vesUssinmanigotusni vie
National Electrical Manufactures Association (NEMA) lngsiatno$ii
AUszansamgendmieifisuindudiiidivualag NEMA Tumisnsdl 2.5
szgndndnduneimesuszaninings luvugdivinfiansanuszansaim
yowamenuunspuiiimuslnsannglsulssansnnosuoines
avgnuuteanilu 3 sedufie EffL Eff2 uay Eff3 Seanuaduuszdnsam
nunlunides Taeddneseyseduysednsnmvesuemes Awandluy
STl 2.18 uazimuadUszavBnwasinasisnsgu dandunsd 2.6



Open Motors

Enclosed Motors

hp | 3600 1800 1200 900 hp | 3600 1800 1200 900
1 = 825 80.0 74.0 1] 725 825 80.0 74.0
15| 825 84.0 840 755 15 825 84.0 85.5 770
2| 840 84.0 85.5 85.5 2| 840 84.0 86.5 825
3| 840 86.5 86.5 86.5 3| 85 87.5 87.5 84.0
5| 85 875 87.5 875 5| 875 87.5 875 855
75| 815 88.5 885 885 75| 885 89.5 89.5 8.5
10 | 885 89.5 902 89.5 10 895 89.5 89.5 88.5
15| 895 91.0 902 89.5 15| 902 91.0 90.2 88.5
20 | 902 91.0 91.0 90.2 20 [ 90.2 91.0 902 89.5
25 | 910 91.7 91.7 90.2 25 [ 91.0 924 917 89.5
30 [ 910 924 924 91.0 30| 910 92.4 91.7 91.0
40 | 917 93.0 930 91.0 40 [ 917 93.0 91.7 91.0
50 | 924 93.0 93.0 91.7 50 | 924 93.0 93.0 917
60 [ 930 93.6 936 924 60 | 930 93.6 93.0 917
75 | 930 941 936 936 75 930 941 93.6 93.0
100 | 930 94.1 94.1 936 100 | 936 945 93.6 93.0
125 [ 936 94.5 941 93.6 125 | 945 94.5 941 936
150 [ 936 95.0 94.5 93.6 150 | 94.5 95.0 94.1 93.6
200 | 945 95.0 945 936 200 [ 95.0 95.0 95.0 941
250 | 945 95.4 95.4 945 250 | 954 95.0 95.0 945
300 | 950 95.4 95.4 - 300 [ 954 9.4 95.0 -
350 | 950 95.4 95.4 - 350 | 95.4 9%5.4 95.0 -
400 | 954 95.4 - - 400 [ 954 95.4 - -
450 | 958 9.8 - - 450 | 954 95.4 - -
500 | 958 9.8 - - 500 | 95.4 9.8 - -

NsSouWXVIIU
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A5 2.6 Usvavisnmuesueimesluinuunasgiuannweglsy
4 97 (4 Poles) 2 973 (2 Poles)

-
B

SD
o
D
o
a 1.1 <762 | »>=762 | >=83.8 1.1 <762 | »>=76.2 | >=828
%‘ 1.5 <785 | >=785 | >=85.0 1:5 <785 | >=78.5 | >=84.]
V)]
5i 2.2 <81.0 >=81.0 [ >=864 22 <81.0 | >=81.0 | >=856

3 <826 | >=826 | >=874 3 <826 | >=826 | >=867

4 <842 | »>=842  >=883 4 <842 | >=84.2 | >=B7.6

55 | <857 | »>=857 | >=892 55 | <857 | »=857  >=6884

7.5 <870 | >=87.0| >=90.1 75 | <870 | »=870 [ >=6895

n <884 | >=884| »>=010 11 <884 | >=884 | >=905

15 <894 | >=894 | >=01.8 15 <894 | >=894 | >=91.3

ssuyLunuyNCcuysLyLenerNLONRMUE

185 | <900 | >=900 | »=92.2 185 | <900 | >=9.0 | >=91.8

22 <905 | >=905 | >=P26 22 <95 | >=9.5 | >=922

§

30 <914 | >=914| >=932 30 <914 | >=91.4 | >=029

37 <920 | >=920 | >=934 7 <920 | >=920 | >=93.3

45 <925 >=925 | >=93.9 45 <925 | =925 | >=937

55 <930 | >=930 | >=042 55 <93.0 | >=930 | >=940

75 <936 | >=936 | >=047 75 <936 | »=936 | >=04.6

>= 939 <939 [ »>=93.9




253  pudnwuzasieuvesemesiniviamilyati

Tnehludeyaiugiuvowemasini wu useh (HP) veawa v
Auiseu nazualiil wiedszdvinmveswewes Wudu sxgnszysguu
uiutsuansdaya (Nameplate) Ssdoyadnanavidudeyanisiay
vaauolnsinsdufifn (Full load) Awmunlagvuinvesusain wislu

vnUssmAnvssyluuvesindvsenladang (1 useh winiu 746 Jne) 3
C
(0]
C
o
Y=
e © 3 PHASE INDUCTION MOTOR @ 3 (o]
ULTRA POWER SERIES >
A=if £
& VOLTSE08-Z507 42T E. T8E/E 0
ENCL _DDP  [rRAMENO 437 | 749g0 =
WAY RS AT SERVICE FACTORTIS| '8 2478 £
HP__ 1 [TIME RATING CONT. [BRG[DE. 6205ZZ S
RPM__1720 [KVA CODE ¥ |no [oDEe&z057Z | 3§21
INS. B NEMA F.L EFF. 77 NEMA DESIGN B I‘Z‘J;
HZ 60 [OATE CODE 0396 [SER¥ 001687411
P o iew— ARy MADEINT. . e}
t - {6]_--‘ o - n - _)- 4.20705 (‘j\l J

JUN 2.19 Megruniutheuanstoyavesuainasini

254  wnINTBYSNENAIIUEmTUNDINaS LW

. denvuavesamaiiiinzaniun1sEn1sinemu

+ luawesusgdnSamgumnuuainesii
madenifuemeiuszdnsnngauenanizieUsendn

e dullanufeuninnisidaulesndt vinlvene

nsldnuvesauiunazgndy fimsduaziiioutienndn uay

ANRSUIALADSE

. ihgunsalmuauausiseunld
gunsalnIuAnA1UEITeU (Variable Frequency Drive,

VFD) 38 Bunesines (inverter) agviwthiimunumisuisasey
Tagordonsidsuanuivenszualifinfitouluiuyewmes
Faeliianansatudasuanuiiseunismyuvesuoines
Timngauiunsgnsldeu
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YSNMISUNCLJSLUL

ssuyLunuyNCcuysLyLenerNLONRMUE

§

-
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-

-

=

- Teunsalvrsanisvlunamesvuslvg
nytliluameTuunigNdnTanIiv wisfenTUasuRANIg

nsuyuUee Tu Aasliiifidesniseeiiarganinaids
Windidn (Rated) Famasfigunsalvaganisnilmunzauigy

soft starter

AR9ENNTAUIUNAUTZAEAINUINTNITOYSNENAIUY
1) aesmsilasusamasuszansnings

walnasYUIN 45 KW vihaufin1seuedmwitiu 75% Usgdnsam
Wity 91.5% lnegnldeuiuag 8 Falus mndeulUlduemeiuszdnsam
genfinudnuagadgadslaeliusednsaimvindu 93.5% Nn15e 75%

MINANIUNINTNIAINETT NaUsendnanusamwInle fall

A5AUU

AsIENSI UYL as i Tuniisiu

kKWh nousduuinsnig =

KWh #89atdusiinsnig =

NALUNUsEREA LA

[(45 kW x 75%) / 91.5%] x 8h
295.1 AlainAdalus

[(45 kW x 75%) / 93.5%] x 8h
288.8 lainidalus

kWh Aguatiiuuingnig — kwh
NIRNTUNINTATT

295.1 — 288.8

6.3 Alanddlus

MINARITUTTUYINU 300 Tusiel wazA Wi wiieay 3 um

wausenen

6.3 Alavaddnlusotu x 300 Jused x 3 U
Ry e
5,654 unAal



2)  wnsn1susuANuSsaULBLIARS

Juilduomedaun 2 usaiviaudunissfianuiseu 1,750
soustaw T wazUszAnSaw 91.5% laedaldnuiuas ¢ $2lus winanunse
ann1svhauvestuadlaganniugaiseunewmeiandy 1,500 seusoundl
Fafiuszansnm 90% Tagldgunsalmuauauiisey ssnmauiinisduiu
1195n15Aanas agldnausendaduinle

/AU

mslindsnuvesawmeslviilundeu

kWh fauatiiuunnsnis = [(2 HP x 0.746 kW/HP) / 91.5%)] x 4h
- 6.52 Alatastalug

NAIRNTULINTANT

Maanatanandu HP2 = (1,500/1,750)3 x 2 = 1.26 U544

kWh #89atunnnsnis = [(1.26 HP x 0.746 KW/HP) / 90%] x 4h
- 4.18 Alatnddalug

WETUsTndale = kWh Aausiuuinin1s — kWh
NAIANTUNINTNT
= 6.52-4.18
= 234 Alatastalug

PINNATUNTUYINIU 300 Tuset) wazalWinmiieay 3 um

234 Ala¥nddlussioTu x 300 Sused x 3 UM
Ao
2,108 v mael

nausendn

>
(0))
<
(1))
C
o
-
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&
]
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£
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msldnuiazmsuisisnu

O szuudsuaINIA

O szuulwdmalass

O szuuduY

3.1  msursIsnuiszuulSUDINIA

'
o v a

wwmadassiudndunistizssneszuudsveniadudsiid Ay
Uszleriuanainasiaaeulaunsallivineulanudnd wazdneignisly
Augunsalliuuigavihidululiuds duiligunsalaneg awnsavinnu

IUsgansnmasaniion1sUsendandsnudndiey

nsthgssnwluedesiuaniavunaidn
nsquainwyanosdLfuviarrdoaianiu
¢« YNANNALRIALNINTEIDINA
. mwheuazenedeanauy



N30 IYAABEATOUNTOYAAIVLLUL

¢ MIANUELDIALKITEUNEAINNT DU Laznsavdauly T
fiasAnvnamslnavesernia

o asvdeuwsiulnii warnszualdn neuuwaruaarin
AUEZ DA

. ARdeuANEeUSasvesEgln LarANULLLUILIIBTBRD
anlel

. AsWERUTEET NG vesisansTAIy

. asRaeuUSInaEsyANIdulnedunnanteensEanued
ansvimndu

¢ ATIADULTIFUVRIENTYIIANLLEY

enmsmInnedeUd iz aTesUiuenALansiin e 3.1.1

>
(0)]
[
(]
c
o
[T
[5)
.
)
0
£
>

faaeesenisnsaseudmsumsthgesnyiaiasiuaima
AnuBuazszezam
$18N13ATIEDU . . . .
ynlifew  wn3ifeu  wn6ieu w1l
* aswasuanmlneiiluresaiesusuenie
° IANNAYEIAUNINTBIEN A
* yianuazenmaii
* Suiinndsniliihilduageufuresanshanbu
° avingamgiiviesusuoinia

° yhAnuaEeInLATDIAIULIL (ABUALUTln, Condensing Unit)

N N N N N R N

° swnualsTIieu

° videaugniusine vesinay 4

* asadausinaasianuduluszuy v
., , T ¥z

° yhanuazeavisrnuuiiadesiaufulazainsesinf

° HTIVABUNMIVINIUTDINOIINARN

v

° dnanesmuniu (AeuALTeyiln, Condensing Unit) fastinussiug

SN S S

° avRdeUNITuTBinaNLasidedugnly

* pnadaviinanhiuiiiesossn (Aeumsewes, Compressor)
* avsaaeuszuulnih deseanglnisineg wazaunsaldeiu

* arnaeugunsalluszsuurieansianubusavauiuivie

NN N SN

* aguneryszdnl

A13197 3.1.1 S1ensMsesaeud miuizssnwasetlsuenie
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frganmadadadasuaznisuily (Trouble Shooting) Wasdu

2IN5NUENS

1. insesUSuomeliannuduiies
(n3peiagnvinauUng)

2. nseslivhaunisgn

3. Waauvesasarhauduldvyu

4. pauvesRsTUIEAIINSEY
Tadwgu

5. ppsLnsawaslidvitay

6. ABLNSABSLAYLDIADS
WnaugaszUIAINSBULAY

o | & o v o
nsesnaudurinanunsauiu
A a a &
Wanaing

3 o
7. UINYAAININLATDN

4~ 2
ATIAUNANAATY

asAgIfadladiannlaTosAIULLIY
AsRguNInseseNAdlifinisgadu
AsIageINSTITRsE ALY
asRauITivuviedigaviels
asagiiinszualnidvEolsl
AsIgNTdEvselUsNINGS
asguandeUTuluAvEelil
asnagangliiiinuaneuvselil

” oy
nsIgniuveseimeIinaLvTays
ATIVVATINTBINBLADSHAANIIVIATE LA
nsamUnTinesvesTing
asvgniuvesewmesinauindevieli
ATIRMINYEINBIND SRRV AVSe Ll

P59 TIN5 naN

, N N
aTRan A Tnesuasiunhines
Ndeviseli

A529NTAANATVRIADUNTAILDS

AF9YIWITFUUNMSTIUgNEUvSe lal

1 Syvd o ' a
asavslummeulnsaddislinduwmisgamal
geluvsalal

» a
AyIImihARULALGz YA Vg Lnih
A3 vt fiveaduvselal

: R
avagunlvaluviethiesely waznsivawiy
P IO ] :4 < '
Tvieviurietmunissneniol

wsULATeIUsUDINA

msufly
Thendasaueen
AanazyiAnuEzenn
FoulBLATIS

FouuBURLIUIE

Wasuihdnsensavaeulnih
szuu
yinsaeueanglnln
Fudevelndinswdel
Frunaasidenll
Fudonisasulnl
Wasuitnauidelnl
FrunaasiUaenll

fudesiasulvd

dliignansisszuunisvhenlnl

dndenieiinnsaneas
AsAs ARSI 0RN

flsignarssszuunsvhenlnl

¥ o ©oa v
Uiuml,muwgnmaa

a '

ondemalasulnml
o o o IR '
yhanuazeaviseldsuvieh sl

uhlunsanadesvesyio
uaztinyRuuliisane

P Y o v & Y o o 5 o
M1919% 3.1.2 a’]LV@JEUQSUWSU@QLLagﬂqﬁLLmEULU@Q@U@WM?‘UL@i@QU?‘U@’]ﬂ’]ﬂ

(ﬁiﬂ: L‘Vlﬂ‘aﬂﬂWiaﬁg%ﬂﬁﬁl\lé}ﬂﬂ’miua']ﬂﬂi ﬂi%ﬁ/lﬁ’NWéJ\N’m)



nsunseinenszuuliuamaAvua g
F1ENINIATINERULAENTUITISNEgUNsalineq Tussuuuiuenea
YUIAIAYUANININTIN 3.1.3

M13197 3.1.3 MM InTRdeukar i waUnsallusyuuUTuamavinalig

>

2

ade $18N15ATIVFOU Ny | nnifau | vn 6 hiau 0
o

ADULNSEIYDS =

1.1 | asedeuAnuutduRaeauau High . P
)

v o Ay 0

12 | asdeuAURutdunaoauIU Low . e
1.3 | ®3739d8U CUTOUT SETTING . 2

Ya9ANUA LT UNARAY

14 | psaougungivesiviuvdediu .
1.5 | ¢539dau Oil Heater .
16 | asdeussiuisuvdeduitensiaiy .
1.7 | avaeusyuunsivanduves .

funaeauan Aeusawas

1.8 | Wasungudunasau .
P50ANUTTELAN

1.9 | wWasuldnsenhdunaedu .
P30ANUTEELIAN

1.10 | #5998UAMUAUVDIATINAIULEY .

Tu Evaporator

1.11 | A998UANUNLYBENTIIAILEY .
Tu Condenser

1.12 | avyasougumgiivesansvihannufu .
Tu Evaporator

) NStNSOVWRVVIU
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NNl eNy

elin) I1YNI1IAIIEIU 'VIﬂ’J‘L! wnmau N 6 Aau

1.13 msa%aauammmaamsmmmLEJu

Tu Condenser

)
=] .
ﬁ 1.14 | p5raeunsrudlntouusazma .
o p .
8 1.15 | asyvaeunssraeulniurazima .
&) o w
3 1.16 | msraauiaaluii .
% 1.17 | 933988V Power Factor .
13
Si
f 1.18 | A599@RUUMNNINAIN .
I 1.19 | @529a8utluen1suneuy .
1.20 | #53988U % LOAD .

2. | 1A399A2ULUY (Condenser)

v

2.1 | avideugamaiimasifusinud .

y

v
'

22 | avwasugumglitvaeidusuesn .

Y

23 | av@euANSuvetvas dusIugn |

ssuyLunuyNCcuysLyLenerNLONRMUE

=

24 | avRdeuANSUIR VAU uean | .

§

25 | avasud@indnuaunsiva .

(Flow switch)

2.6 | 37968 Pipe Connection .

3. | Bualaisiaes (Evaporator)

v

3.1 | avavdeugamgiunduiiudn .
32 | nsrdeugnmgiiuiudiueen .
33 | amdouAufueBud N .
34 | psndeuarwiuvesiuusuonn .
35 | avwadsudindrivaunsiva .

(Flow switch)




#da 3189N13A3EU ‘VIﬂ’J‘L! ‘VIﬂLﬂE]‘lJ N 6 Aau

#9398 Pipe Connection

3.7 | 1939d0U FROST DEVICES .

3.8 | 999989V SIGHT GLASS .

39 L‘LJEei‘IEJu REFRIGERANT DRYER . 6
4. | szuulvihuazszuualugu ?
4.1 | A379daU FUSE . ‘g
4.2 | n379gay CONTROL RELAY . _?
43 | asdeukarmaduiaseanslu . :g
4.4 | n379a9yU CURRENT LIMITING . =

CONTROL
4.5 | n91989u COMPRESSOR WINDING .
5. Buq

51 | ayaaoutoyalu LOG SHEET Aidufinly | -

5.2 | ASIRERUANINANYUDN WU SLAU .
LULAS e, aussiuazdion, auiu
fuanusau, anglyl

53 | AF99@0UNNIVNIUVRY VALVE #74 9 .
IO

) NStNSOVWRVVIU

&



NNl eNy

warsau (Cooling tower)
W UaIPUluNISASIVERUVDRIAN LARIAINIS19N 3.1.4

- a ° ) =
3 M19199 3.1.4 LI sluMInsIvgeukasUnesn vy
0
&dr LY v L L ' =) =l =y
e Yiata S18N15ASAAEIU NN | ndUad | mnbiau | Mn 6 wau | Nnd
c o
3 1. | Wnay
1]
% 1.1 | a5yadeanaRaund .
1] ™ P2
£ 1.2 | asnansduaziiou .
Cr o
g 1.3 | mausn .
2t ° o
g 1.4 | yhenuazenn .
] a
c 1.5 | Ase@vaY .
c
o [
6 & o/
9 2. uawmesUU
3 a U a a
D 2.1 | asyadessaniaung .
3 2
E 2.2 | Malan .
) a
g 23 | yhanuazenn .
3 24 | asntidevesanyli .
Wr .
L 25 | Yanseuanld .
2.6 | Yaussaulaiin .
3. e
3.1 | A9 ULELNRIRAUNR .
3.2 | f519nsiduvesihduies .
3.3 | ssyesvauihtuies .
3.4 | asaatludguies .
35 | mnatlen .
3.6 | YINANNELRIN .
3.7 | wWaswhduies .




Wit FIUNIATIVHDY NN | NndUAY | Nnihiay v!nélﬁau
4.

Naaes

4.1 | ANdzenn .

5. | s¥uUain

x >

51 | A593N159ARU . o

5.2 | eugzenn . 8

- o

5.3 | f399A1UEI58U . =

= o @ .?

6. | Wasnuan/ming 0

6.1 | mnatlan £

: =
6.2 | AuEzIn .

T. anaay
v

7.1 | A539A1559T .

8. | gnuuawmes

I3
8.1 | ATIAAMIULLYILIN °

9. | Yawmsaud

9.1 | yANEzen .

10. | STUUUINY

10.1 | 59358 U18UINY .
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‘Fi UuuLeu
(U] S 2 ¥ o -
_ LI UBasulun1SRsIvd U TN UL ULEAIRIN1S199 3.1.5
C
L3
Co o
= a T <
J A15199 3.1.5 LUINSUNSHSIvERUTNLLEY
0
g‘:
% Yiava S18N15MIFU Wl | nneeu | N 6 Wiy
1]
e' 1. M5998@0U COUPLING way ALIGNMENT
c .
? 2. | #579@9U BEARINGS Lfians3atAnansed .
1
@
g 3. M539@9U MECHANICAL SEAL .
gr q. M539@U FLEXIBLE JOINT .
]
g 5. | A59@9UN1TYIN9UUDY VALVE .
2 AUl
0
] .
3 6 MANdLD1m STRAINER .
1] . 2
2 7. asndeusaznntuiireaylil .
c
% 8. | ayvadouwnsbniAIuAy .
o v v
3 9. | ATIRADUANIUAUAILGA .
m' U v 1
L7 10. | AF29EBUAMUAUAUES .
11. | ssyedeunsewabiirdounnazia .
12. | asyadpuwswaaaubiinusazila .
13. | a599@auUtaluensyiney .
14. | aywaeudoyatu LOG SHEET Adwiinly | -
15. | 5I9@8UANNANYUBN WU TEAU .
wiuases, ausetuasiieu, angly
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psatdauLeu
K9lUNISRTIER UAT RN UNAUE ULEARIRIRNTIT 3.1.6

A1519% 3.1.6 LLU'JW'NIU?]’]?C‘]TJR)?{@ULﬂ%aﬂLﬂ’lauLgu

elin) 318N13INIADU ‘VIﬂ’J‘L! ‘VIﬂLﬂEl‘L! n 6 Aoy

>
[0)]
yIANNEED19 AIR FILTER ﬁ
c
2. | ®929d9U BEARING . o
P a ~ =
IDATIAANANTEU o
.
3. ATIEDUAINUAIVDIEIENIU . +
p 'c
4. | avnveougunsad THERMOSTAT . S
5. | A9980UNIIYINOIUTD .
CONTROL VALVE
6. | ATIVFDUNITYINOIUVD .
BALANCING VALVE
7. | 999980 UNSYINIUURS AIR DAMPER .
8. | M31980UTPYIV0Y Cooling Coil .
9. | vauazeia Cooling Coil .
10. | YNANEZDINNIATEIS UL .
11. | asyegeukaznmndudanaaelu .
12. | avavaeuunstniihmiueu .
13. | avvaseugamaiundudh .
a% 3
14. | andevguugiithidueen . S
. -]
15. | AT1dARURMuNnil/AINLTUYRIANTY . 'E
& o 2
16. | AT9d0URMN/ANNYUYBIANNTY . g
, C
17. | anaeunszudlndoundaziva . A
, c
18. | asageunsurdeulniurasia . A

&
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h)

C

0

= As19dRUTlLINNTIeIL

L3

§' 20. | aymeudeyalu LOG SHEET .
o ATuinly

or

g 21. | ASIR@BUANINANLUBN WU TEAU .
a wiuLAS a9, aUsetuaziiiou, analwi

c
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