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awiBndosnisaudaay awdesnseudesainiannniiuildnuily

212 wéndnsdasadne (Luminous flux) fe Usinamasaihsiuedildainuaealni
mieifuguu (Lumen) druvaenluiifawdndnisdosatng (qum) g1 andunaondliuasaing

WINAY JUN 2-1 UWanadadauansaseniNaadesaddne wagndndueanisdesaing

Luminance
(Brightness)
Lumens /| *
/ l \
| g
/ |
{ )
.‘/ l
¢ i

Huminance

gﬂﬁ 2-1 AMUAD9a719 (Illuminance) wagNdnGN15d09a779 (Luminance flux)
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2.14 Uszansmanisdesadne (Luminous Efficiency) fe Uszansamnisldndsnuves
waoalWdonlaansnsdiuseninmdndnsdesainenasiniivomasn fimheduguusieind
waamlﬂﬁﬁmﬂiz?ﬁm%maﬂﬂiﬁaaadwqwzL‘f]uwaam1Wﬁ1ﬁLLaqadwamwﬂﬂ’iﬁﬁﬁ@@@lﬂ/\lﬁﬁﬁhﬂizﬁmﬁma
Asdesaine Wodlsutusdslnihfivindy wansaunisanuduiussesnsmatUssansamnis
dosainagiedl
ANNEININTanll/uINTng
= lm/W
= Ui/ Ind

Useavdnanisdndaing

2.15 ndudszavdnisldevadanla (Coefficient of Utilization) usasdiusewing
USnauasiinnnsgnuiifuildnudeuiuuinasasimuaildannaeal Tnedueussansam
voslauiinaaeunayszylaogHanlANTITINNAYEIANGY wazn1saLTiBUvBINTsLAZINANY

2.1.6 nswimsnszaneudsvasian (Light Distribution Curve) aswwnnsnsvaneussves

Tau WunswanIdneusan19IN1snsEaeLasvadlay daldusenavlunisnszanawasvaslay F9ld

Usznaulunmsidentssunvilauliidwuamunis uazsiunulaulliteauaiaudiuildng

2.1.7 iddluin (Power) fdsluihiissuuuasaiddlunsiliAnuasainsdiviie duing
(Watt) Bsusznausheridsiniiwesmasali uaziddlniiwesgunsaivszn oudus vasnliusiaz
yilnagllamaslninlunsliuasainaiiunneneiu

2.1.8 dwiinswaed (Color Rendering Index (CRI) fudnsewine 0 & 100 ield

Wiguigu nmswasdvesingnielduasemasalil Indianlnalmesivdvesinguunelduawinsgiu
WU uasssINend anndeeiiiodla naeslwdislendviinisiuasdage 1wy vaonlddedaduidnigiuad
Wiy 100 aﬂﬁﬁmaﬁmﬁLﬂuﬁﬂﬂé’ﬁmﬁ’uﬁﬁmmLﬁu molduassssund lnevaeaididuiinig
Wasdsfasfieailouresdunn Imamlﬂumm‘maammmiwwmamﬂaaumamsmumsﬁma6]
maf[,uLwaiwmju'uaﬂm’maﬂmawmaawuum wyilvisEAnBamnisdesainsvesmasngutiug
anad tufe axiindndnisdeainsandias uansog1sueanisuene fuilaugniiosesd fagy
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ceeeessssssesssseeennnssenes RA = 100
RN . SRR . 5
A1 Ra M1 : @RANEU A1 Ra g4 : d9nAa9

d' = =~ ! v a ad Y a Y]
E‘UW 2-2 LLaﬂﬂﬂ'ﬁL‘Uiﬂ‘ULVlUUﬂqﬂﬁqﬁJgﬂmﬁNﬁﬂaﬂa@]@ﬂqiLLﬁﬂ\‘iﬁmLWWﬁQEU@Q'JWQ

15199 2-1 Andvdlanuasd uavauautinnugnaesesddmiuvasaliiusasseiam

win CRI qmafﬁ'am:ugn
fosvasd

FULAUAALIUA 100 fiign
WgeaLsalwud andnisdesainegs (Day Light) 72 f
AouLNANgeBITaLUR Uaatadluda (Warm White) 82 fun
woadRANTIIULES (E27) 65 A
UsenAnusugs (ndeu) 45 wald
TfguANIUgT (1195514) UseanSranisdesadneg 23 Ll
wiiagnlad (wasv) 80-90 funn
Toidgumnudius (Ussavsuanisdesainigs) 0 WeaN

2.1.9 suviniiduasuas (Color Temperature) gaumgiidduisueniedvesnasiilsain

Y
= v

al 1 < a . & 1 U1 < 1 1 [
waealniviheduaaiy (Kelvin: K) visearananladndunisvendnieiiunisdesainglaguanse
Tugdoamndl wWu vaealnifigumgiuiunais 019 naeaaalmindeungidsening 3,000 - 5,000
wadu glvilvulaseanduy wangdmsunisiisasaingluinassndum vselsmeiuia 3afeanis
dveauasivinlyingunninudaiau vaeavgesisaudnilaamgil 6,500 LAaiu wTFV0UANAL U
9 =i i v Ao A vy = a a & v
fuaafideaninaningdiiignintinseunagamgil 6,500 teadu usu

aaundid (Color  Temperature) fotduignilanldlun1sdrsdaiieTouiiisudves
wiasitiauas (raeali) taun indeuauseuiuingan (Black Body)luisee auvilvidvasing
o ¥ a A = o = Y ° a 41' i a o A a
Auiinsasudlaeniludvesingiazfsulusesmumaaumgiivesingiiuasunlasly wans
Aeg19709gunnid uaziiegranasalniinudnldiunildinised 2-2 uag wansgungiid
AodnwarveINsataIvamaentlusasUsELAn AsgUN 2-3
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A5 2-2 geuniia nud uagdegauvaaniiile

Raunnid (K) Inud (Color Group) Megraunasiin
Uszana 1,900 @176 (Incandescent) Wigula
Uszuna 2,700 #1763 (Incandescent) MDA ULAULARLYIUA
Usgana 3,000 #105ul38 (1ndea) (Warm White: WW) | “iaaaviaamuailaiau
Uszanas 3,500 drosulid (1Imies) (Warm White: WW) | viaenlousenanudiugs

Jszans 3,500

#re5ul (v1maeg) (Warm White: WW)

(2= 3 I3
viaanvgeaisasunalesulis

Uszanad 4,000

a

dnalad (¥1du) (Cool White: CW)

Y

aaniaatan

4,500

Aalat (v1u8u) (Cool White: CW)

(2= i3
viaanrgoslsalsuAdnal

5,000-6,000

LAIDRENANIIUY

6,500

a
dwndlad (1) (Daylight:D)
dv1audu (Cool Daylight:CD)

vaaavlgealsauddinglad

Day nght 7.000

K

8,000
7.500

6,500

Daylight Metal Halide
| 5,500 K

Cool White Fluorescent

4200K

6.000 Std. Clear Metal Halide

5,500 4.000 K

S.000 -

g \ Warm Metal Halide
Cool White .

4,500 3,200 K

4,000 Halogen

s 3,000 K

3,000 | Standard Incandescent
Warm White 2,500 2.700 K

ngUuansliiiung Wwwdeatunisaasddaenisiinuiouniingdsi Black  body)
visosduingla Alddslynalaisnsty Welvimnufoufasyann 2,000 nadu (eaiu Wuniedn
anudeulanuisifuiy  ssrwaidea Taed 0 earnaaiu fid1 = 273 ssmgaldoa) e
Uszana 1,727 ssmwaldeaingiSuddaaseeninlaeiidoonuaindieq uaadiou weoifiuem
Louluidu 5,500 aeraaiu wasildavidudu waviilofiussduuainusouauds 8,000

2,000
1,500

DIALARIULAIIE DD UINUA R
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2.2 BANNITODNUUULEIEINN

nseeniuuszuulWiuasaisiifueglutligtuiuegiu auaenndes uaza umanzauiy
anwiuil uardnuagnsvinny 1AEADININTUIAUANLAETEAUAINAIII N TAULNEINBABN TV
e vsolyl Mé’ﬂmiéwﬁzgﬁaﬂﬁlé’m%ﬁzwiw%L.Laaadwﬁﬁﬂiz?m%mngaﬁ?u Buanmsvhanadilaiu
Nuiiielduasadng fie nsdnudsUssianrdeviinvesnufiavnssvirluituiidug dnduausiels dans
iaulunaile LLaséf@qmﬁzﬁummaiwqqﬁwLﬁaﬂ,m Tnefildwmamnisassiounamaznisndouln
YoIT LTI UFTR Tuvusiforfuifionsanviedenanundoufivnganliiuiud
fuq §28 19U mMNgITEINAUTNLAY YeNaNLATE AR Asdudlnuata Wevliuagainety
Farmsasiiounasannay wils iu uasuliusiedoadns gunsal mstidnfivansay WefliAauasen
vegilmiuly FBnsliiuasainsfimnzandadudsddnlunmsesnuuuszuuliiiuasaing feanansouds
ponlu 35 Ao 3
1) msbiuasaineiaiuil (General Lighting)
Juisnsliuasainedldmlulnenisiiuasainaanleuliilfndanszarsegrsasiaveuy
way Feildiiauadnafeumifunasaiiuil Seildiderlunifiaunsaeenuuuldine
L nududomaudumisihnuiivivey uazaunsadresunisiivhauldesnsdase uidoids
dfgy Ao L?Ju’i'%mﬂﬁumadwﬁ??uLﬂﬁaqwé’muqa
2)  nsliuaainnamziug (Localized General Lighting)
Juagnsliuasaindaensesnuuuliaenadostunsyhauluuagiug Seiliusenda
wEunIsnsusn uafiiiteideie vilinisthemudsiuiivhaonlsidasy
3)  AISIALENEINRWIZATULLS (Local Lighting)
uasnsliuasainaady T vsuanuiidosnsuiinauastussiugs Wy vinavihaui
FoamseuaziBengs warlidmiudgienguiemenfinund tasnshndalaslwluuinedlndy
ety welduasaiaamziumiuas fismaiidesnsvity fomediaduisnisly
wasasiUsEndandsnuiign uiazdesmunuiimmatazanuaindinza

2.3 waonlu wazusznnvasasaln

waaatniudseandu 2 nauluejs Ao naeniild (Incandescent Lamp) waznasnlase
U5¢q (Gas Discharge Lamp) fiagsvoviaan iiaasUsenn wandfannsnei 2-3

lﬂl a o a
An5199 2-3 viavesasnliuenaiun1sniaua

vaeATiuasinaInALTou vaBATIuaNAnIINNINTEALBEABNYRINY
(Incandescent) (Gas Discharge)
VoA ld VaeANgoRL ALY
vaenglalay vaemloifguANLfugILaTaeALTRAgLALA U
waen PAR NapAUTENAINUAUES
waenUslas-91U viaoaLviagntan
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2.3.1 wasmduuawaaiud (Incandescent lamp)

Wunasn No1dun1sidianasannaiusau Inenishinseualnaniy ldvasnivinaie
Viany AuTouualaaIeanin wilvuseansua N1sdesadnednsni 5 - 12 lumen/watt Juagiu
v} '3 £ 3 S q.'/ I3 4:1' all 2 v a wa 1 v
Todvemasn ongnsldaudufeUszunn 1,000 Falus (Juongadenlaaniesduifinng usnisly
UL DNYAY nIBNINNITTURY U BeRUsEnaULAzanInkIndenlunsldIL) Toumgild
Usganas 2,500 - 2,700 a3y wilvinwiiaanugnaes veddia 97 % uwillesanidunasnilivszndn
Tl Fafeuldlurunnusdanasd viouamiuainuanizyn luthuseu Hosuansdudi wesems 1u
s TedvesaenviinilAesiagn Indnd1e wazddldivgunsal vidlladme

PANNISYINUYDINADADULAUAALTUR LNR1NA1sUaBENSEa AN Tilnanuldvaan
o Ay I3 I3 a a Y] ] a L.
neany NuIUduUABEauNgNNgs nann1TlUadlaire Thermal Radiation )Temperature
Radiation( f71881984AUTENBUVBIMADABULALLAAIGUALALUTELAY UARIAITUN 2-4

HISnhea

e cmnani

B (b))

1ifwean

-
myInEy

- Aalnes

[= ¢}

aze cemnens

urhifennatan _ uduTanz o

LI (ult)
fiune \II.'JI. < Lo vapor coain

1Aunnn

G EET]

“Idvnna

iy
abzrmen vapar cootng

feumiy

1As9as19vevaantd

TAssas19veaan ik uvasviou

(Reflect lamp)

1As9as19veaanbnhuy shield

beam (Beam lamp)

|
=

JUN 2-4 BIAUTENOUVBIVADABULALAZLYUG

1) ssAUsznauvavasnlinydavasnld Usznaudoe
11) aszwzuda Bulb) ihheuiseusssumaunsanussgumaiivasainusiu
Yunaeninaule sUsEeiuly dnaendivuinindge Jsaglduiauts
wnu fnsziworaduniilavsegniadeuiinniglusieasyiaigg gunse
vowaonld fdnuazuansaiudsd

A-19

>

2

E

b
w

sunse A shape dwsuldauiald (GLS lamp)
ANUUIULSOU AN UURAILE ,  WAIRN Lazviasn

2
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(3]
o
(3]
r
-
(n}
s
=

A
9

PAR-38 DiOptic Reflector  PAR-38

1.2) dawaen (Base)

sUnssdaun (B shape) Svfsudnlauasudih

a

19U TeulnUsesunazlas i

sunsenau (G shape) fswuuuila | wdouua
77 (silica white) , WUURUUSON ARSTUTAULLAY
A TuearuUseneIedn T dulvanuss nnelu
91A15 dmSunuy arulsennadslu el iuas
WUU indirect L@

sunsellsvas (G shape) SwwinwignUsdes via
wuuwmla , umih , a1udsen waguidaiee 14
Tuau anuaseas wazlnusedv lieauasy

sUnseadasnladd (Indoor &  Outdoor
Reflector Lamp) suuuu R Type wilaiildlu
p1A1saglddu Iwdeate ledasnin Tniad
Fuansdudn ma druviailduenaiasazliiiu
TWdostaasmlununeads Seniiluluviesmain
1 avasnlavduduldiulaulneing

sUnseavasnlaivdianszanuun (PAR  shape)
PAR = Parabolic Aluminized Reflector fviane
yualaaanld Wwu PAR36 , PAR38 wudu lae
AILAVITUBNVUIA LAURIANINAIYDINTINTEIN
1 < Y a v [~3 < [~
nurstdun 01InTzantun Luliaaigazidu
WUUAILEINTEINE LADIRINT 58U 2zt dunuy
AWEILAU NITITINULYUREINU WUUTN5

¥

a o a a o ¥ = A
UYNBUULNAYILASLLUULYYT B1INTATYNBDILNABINGTD

agiuilon Inalansild8nldnaonazgnition wWiivduidundeuaznansdn

waeaiua19an (@msutinuuingder) nsulsilativaenusenaume

- kU ULnae (Edison lamp base) W E10, E11, E12, E14 , E17
E27 , E40 lpednaununeds wdurigudnaisvestaviaen wuiedu

LAaLUNS

- TINARALUULYY (Bayonet) #iflwuldnaludie B22  waz BadS wans
ANvEYRIINaDnTLnA1



1.3) Anw (Gas) ufwides wu lulasiou, doou, e1ineu, aAumeu Undld
dunauvedlulnsaunarenineu vioadunauthadnidey ievilldvase
nanetluledias

14) HuaaBalduasn (Lead in wire) shsmenesuasisusdavaendsduiiden
oglunta anntuldvennsiadou drefifiaviediRadaug vwdiiid
nszualninlugsldvann

15) andnlduasa (SUupport wire) ldwgsldvasnlaliunisluan vivaeain
molybdenum

16) whadeuarndalduasn (Button rod) Juufmuaaudeu 14 support
wire

17) uhdwmsusenadndatunasn (Stem press) Wuuimldiuuaydoeiuladli
91MAtng lead in wire IneiiduszanSnsvenefiniu lead in wire

18) waangaennaaen (Exhaust tube) Wuvieuradng lddmsuilumsguien
o1mAnglusensgninsuuIuMIHan uazussIiudosdiunui aaudad
Ungvaenll

1.9) #ad (Fuse) envivdelsidifls vimvhiitostumasauazasasnelulagazana
rounasaiansoIsniu

1.10) 1&waan (Filaments) lagiluagwdndu 3 wuuAewuunss (Straight)
wuuae (Coil) wazhuuvatuiies (Coil Coil) Tugausnvitannasuauwanya?
mssziindudulegenngy dagtudavasunliianuiosniided fe
- J9AvaeuvaIg

nsnaneidules

@ a [~ ¥ v
wiLsazausasadudule
RIGNIGNGE

2) nswludnInuAnBMZYEIADA DULALAFLYLR
N3MNUANIRANBUZTD AN BULAULAAIIUA LTUNTINKANIAUELRUSTZNIN
W59, USinaues, o1guagnssuaiivariuvasn 9nguaziiiuinidiesnousafu 100% vesani
sz (u 220 Taavh) TiudvaemasldSuUnauasmuisorgnuiisinun widevasaldsu
ws9fu gend1 100%  aliUiinamaniintuinn lusasiengnisldnuianasnnduiu
n1sidenvasald 111991UT9919NINTUINANTENUAIN) I1NNTINLAAIAMENYULAING?
LansoE NI ILANINAIEN YA YR VABARIFUT 2-5
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% Values
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Lumén
output

Current

40 L] BO 100 120
% Mommnal volis

JUN 2-5 NT1MUaAIANAN YL YBINABABULAAGLYUA

3) vinvesiasnduLALLAGIYUA
VIADNDULAULAGTUS LDLeNAUSNBMWaLNSITUsEIevUUsENaUnIe

3.)

vaanduuauasiaud wuusTsuan [uvaeeideuldiuminigaly
viaenduLAUAAIS wgdnsunisliwasainaiglulneanzusin
fifosnismnuidnuvueusu nsliuasiuusseanimgu T Tsausy
war¥1uemis Wudu quandilasitiluresmasalnussiani do
UsgAnamannszgaydendanuiildlvluguanuiou ddedeves
UsgAnSamuszuna 10 - 25 guiudeng Tdadalndiladiiu 300 Jnd
fofvasmannUszinnil fo fagn Tuaahetufidodaldan lades
Taanad siuasls vunadn wh uazliuasusenemsany usdelde
fio gaudendsnulufuaudounin ergnisldeoudutszanm 1,000
Halus nasadens lnsdnuazvesnseuniivgi uazidengumyia
Tadlet

vasasaualaay 1uvasn Nordemsiudauasanarudou lag
nslinszudlvariuldvaoaiivneanuauiou uduldauaoenin
Wulderfunaendulaunaioud  aefunseiiinisusigansnsena
glatau loun lelofiu AaeTu  lusiiu wazvigesiuasluvasaufiii
Fremend asfidiudnlutasdosiunisssindavedldvasn daineud
paungfigeUszann 3,000-3,400 asriaaiu Taelinaeniiengsuiuiy
nimasaduLALAAUA 517 2-3 191 A 1,500-3,000 F2lu
HUseavtnagenImMaenduLALAGAILUR AoUsEanM 12 - 22 lm/w uazd
YosAaIrINIFeilgun)iduszana 2,800 saraaiy vinlvidlaavil

1-15



AUYNABIVDIFFITY 100% Unfiviaenasilianuazeninse uandsunss
pg9PwLial U USn YT Uiy Wy vasedildly n3esane
AnduAswe wiewrdosatealad 1Wudu nsldaudesindaniely
aslpudmsunasnsilataulagianiz Wedesiusunsofiaziiniu
nszienda Hannaudukasnsduanselsuiilaonse aalaui
wuiiushluuansfasy delsidirezdulauiule Tassadranieglu unulsl

snatulaenLldNUasnIing1INga

2.3.2 naeailuasinannsnszduaznenvesing (Gas Discharge)
yhaulpensliiesneuvesieiussluvasaiiansuanis TasnsnszduuazUdosuas
ponu1 uasiildaziunnuietosuioffodidls Tusgfursiinuesfing uazauduiiussqoglunasn
Taeluanssaudsviinvemasnlniiendendnnsuandivesesnoufels 2 nau leun nauitende
usedusuargs lag uansnsulsUssandasui 2-6

Gas Discharee

High Pressure Low Pressure

High Pressure High Lo Pressuna Fluorascent
Mercury Fressure Sediurm
Larnp Sodium Latrp
Lamp
Metal Halide

JUN 2-6 NsudsUssinvvevaenlilfandunisunndivesesneuiaglunsyiliiinuas

1) waenvgoaisaLgud

vaesmgesisasudliunasa Discharge Lamp fifidauasiueadiulddnonsd
YadsansThladniiAnannisaeuszaueslosonanududi lunseduasiZeuas lnssad
vosaoauandlilugud 2-7 lnenngluRomasauiezdiansiSoanndovey uasilldvasnsy
noudfitvaanazilans Emitter indavey lunaonaedusensiuaudntiosiufngoisnouuss
of] lglussdulnihssniredalwihazifnnisaasgatiu Samsenizanudesdifinnsousou
ponun Buinaseusrluruiueyneuved NAATIMNTIN g5l ladnty Sedsansllowdn
arlunszdu arsiesuanazgnuuandunasiiveaduld dsingnisaidizendn)
Photoluminescence(
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JUN 2-7 laseaseveviaentigealsaigus

@) U
== s -y
urugugNaNTeuueN  mEnm T Admm I Emm
oW z @
e W o nw @
134.5mm =
L e = 3
210 5mm 1
L e—
| HImm I.J—\1| .
I C | e— R | i} 3
350 o p— g
o I 15W ~
W HWwW i
I AN 121mm 218mm | / -
7 L - I 20w | G)
s 1.1
2 | SAMmm |
= | A —TE mw 3 OJ
£30mm
o T W ITW 30w 35W
e 118nm 125mm Z75mm 410mm
7l & 40w
1 ERE i
il ) [ 110w
u
2 InTimm
@ uwuuRBlwTiA cap

cap cap electronic ballast

dow starte Cover —
ballast ——  glectronic ballast CO\er
dobe S oowr
naonli
a131304 —  dobe uasguduila
wEeUln
waoali
uas gusiuda U
(@ uwuunsanau (wuuduida U) (b) wUUNSINTZUDN (FAnABAMEINaIBLanVseding) (©) wuusiuilia U (qavaendaensasdidnnsetind)

JUN 2-8 aeAngoeLalwuiUsTLANGN9Y

1-17



UszINNUavanangaaLsaiud
vineavgoeLsaud Tnanevilavusdiugusne 8avaen dvesuas udu JUsei

T9Au laun suvionss sUaumIu sUasuuna gunasali 1usdu wenaindl dainisamungy
o & a v o < 2 & o
Uy YAvidugUInmudniIY wanes JUN 1 viaensiudy 2 tulasivaen 22-8
wiaenngesisausLuUAsNknATaadasnaen i TuiuTaanadduduies

Tanusadeuludndounasalilaenss fsusadunsenan Wunsanszuen Wuduuenainil
fafluuuildUaanaddiannsedndiieliiminuidnse nsdifildiugunsaldesainsdmnsu
vaonsukAUNELs Feiitedningesinuininduazauin Jeddrnusednseis

AuauURvaIaaangaRLIaIsus

(n)
(V)
(A)
()
)
(2)
(%)

Usgdninmas ergmsldanueniuiu
aa Y A % =
JEvaswadlmasnitranyd
= ' 1J ' = . AL a ° = [ 1%
waoalsUTaluvie I Luminance AL wasdalirosdn
QUUNNNRIMaaAA
anunsavauadlaagnanaiiio
Hvun AouTalug) (AUB1)

Liifivaenniiindsgwnne (asan 220W)

1.1) waenlnngoaisawuduuusio T5

vaoavlgeaisaun T5 laaukaziiuaulenlunisldanunauet w.a.2538

lngiduunuivaen T8 uax T12 #ldiued waem T5 Aeviaoangeelsalyudnil

durnaudnans 5/8 113 dydnwaldn T wunefagusnavemaeaiifidnuusiduvie (Tubular)

TnglsausanUsenIUIATeIvaennduraugnaale aagui 2-9

U 2-9 WRsuiflurnavesviasn T12, T8 uay T5
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naen T5 @uisasneUsunauasesniilauinnitvasn T8 way T12 lag
ansasnuUSunaaseenind 95 % Blaunuis 8,000 Falus wie 40% Y881gN1T LTI
FIupnNE19 N asATas e AN oA ALATUNSTIUSHIULAIIZANAIOEIIUN WAAIHANTS
Wisuiieudaguit 2-10

1

an
LLLTTT Tepepm LYY ISP S A T

Parcent Rated Lumans
H 8 B R Z 2 2 B B

5000 100000 15,000 20.000
Burning Hours

=]

JUT 2-10 nemiUSeuiisunsanasvesasivengnisidainuvemiaen

aen TS5 ffugﬂaaﬂLL‘U‘UMLﬁ@iﬁmémaqqqqmﬁ@mmﬁ 35 °C (95°F) Baiu
ﬁ;mv‘hmuﬁmmzamijadmﬂqquﬁ%awmiﬂﬂmmsﬁﬂmu%aﬁum\‘]ﬁ Faumnsnaiuviaon
wuU T8 fiflgandnuasgegaiigamndl 25 °C safunasn T5 10°C vaen T5 slvuiunauas
unnIfgeae Mgty dauanslugud 2-11

T

- 18

Relative Values (%)

L] il a an i3 i BN & 30 53
Ambient Temperature (")

JUN 2-11 pswhUSeuiisudSinaunasemasn T8 waz T5 fugumaiwinaey

UszAnSamvewmaeall T5 wuia 35 W dessana 104 Im/W (1anie
viaenlil) uay 89 Im/W @idaanaddidnnsednd) Fazguilouinfinsuiulstuiisndniiey
AoUszanal 7% wini1 msldlaulnezgiifondainsasviounaslageaunniuaziiusydnsam
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and vaealdl T5 aunsaviliAnnaszmudeyssansnmlnesuldfaudtng 119% s 30%
saealyl T5 fimsaruiadouiiduluvesniimaondazdudsliliusongngadudluluudy
uazansifeuas Asagtwananudosnisldusenasan 15 fadnsy widedu 3 fadnsuse
vilaon Sududefdmivusemaitngmnensivesiidunn
Tunidglsy vaen T5 gnihunldannlasunuiivaen T8 vuia 36 W laedl

yundunivilidfumhennsgiuresnansléd  desndivuiavestaaiadanasnn
TalniSafhimidnivuasiidnuazuuusy Swzdssndaiuiivazuaminensildlunisudn
Aol
dafvasnaanngaaLsaudLuy 19

« laulnfiuseananngedis 93 %

 [iaanandidnnselindfisliaugaydes

- vaen T5 IUuansanasveainaenegnisidautsenivaenlofunuiugauas

viaamlABaAIIFLAN

« firdviianugniesesiunnnivaenluiiesrufugaas viaonluAamasusi

- UszndaalnilsiaUla 55%

» 918M15LEULINNTY 20,000 g

- SZHTIAAUYS?
toidevesnaanvigaaisaluduuy 19

- anivAndnivasn T8 esandedlinailunisgurasnumuniy

- 919 bdiAnavluasdniula vneenuuulivingay

1.2) vaenmsuunangeaisawwusd (Compact Fluorescent)

Dunaeafignitamtuniiiolimaununasadunauaaeusd fergnisldoy
Uszanal 8,000 F3la Feanansausevdandanulfinnnivaendunaueaaud esanuaen
Uszaniliiinusyansuanisdesainsussana 50 - 80 gusiedad lunsldiienaunumaen
vigeeisaloud szdesiansanainaudnvazvosunasindauas ieannnasnneuuna
wgoaisawuiisnunzvssuasiifuge fidumnlimaunuvasangeaisaes Geddnunsuas
Bunursmagdi A ududiuiun Yagtunasnneuunegesisawud uadu
2 wuu I wuufadadamadlinisuen uavanelu dmsu dedvesnindenldvasauszuanil
Ae Tisgaumualnannuagldmasindes a1gnsldaueniuiu anuseuannasnies
Twasainansznsuasdsdiuasunntdos uddeidefinufe adeddsuiudaatad Weviaen
dow vidolndidew uasiilsiayliasihiae waznsendu uansdnunzvemaenfagunl 2-12
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WUUUARARLENAEUBN wUUTaaaRDLANNTaNNEA LU

JUT 2-12 SNyl veIviaenABULNANGDBLTALIUA

1.3) waenngoaisawuduuuwieaii (Induction Fluorescent)
vaeangesLsaluiLUUmiynhansai liiauatlagorden1siinusanugs

£ ]
o = =

WNeNTuNrasn wevinlididnaseunislunasnnnndlidalunsznuivaznoudsan tie

a A ]

Uaoe$eded waziuansiseaasiiidouiuluionaen sunateilusasiveadiuld wannis
AdeviaenvigealsaluITily dnynizvamaenvigeaisaudLUUmTe N uanRagUn 2-13

JUN 2-13 dnvaizvemaengeaisaiwuikuumieni

2) waealudsuaaudus (Low Pressure Sodium)
& a o v a a o
Wunaeaviteudisuasainnisatedsealulesvievaslafion Nlanuau
Uszual 0.5 Pa il Lamp Efficiency asiign wiillosanniviuasdideandudmaesdu anuend)
589 maunm FsdAuants (Color Rendering finunn lalanunsauenuesdls danudaldldiu
nsliuasadnamaly usazldiunaenlnluglusd 1ludu naealufsuniudun iussdnsua
n1sdesainegenianluussnvasanmiafedzilA1UsEdnsnan1sdesadng 100 - 189 m/W
figrsaniildlunisyafiavaen wazyresulisunuas (Run-up) Uszana 12 -15 wiil Jadu
- =i v 6 o Ay a Y < ! ! <]
waaainzagldluniseusndndsnulunsdindesalnlidusseznauuusded 19lsinny
Junaealinnuiieudas ldonzduianssunieusnauiidenisaugniesesdgs
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3) weenlufeuanudugs (High Pressure Sodium)
& A o % = o Y
Junaeanvihaumeuaainnisaedssglulessimevedafouniiauiulssuin
10kPa  lassafrswansliluguil (Usseania 0.1 Usenu)2-14 vaenUauadazyingin
Polycrystal  Alumina-ceramics figouliuasiiuls NUatensaasnuzfnnstlliiniuaie
lane  Niobium  Imed3lnil193us59a15 Emitter 18113 anelunaonazussy Amalgam
vadlwfsuiuusen wazfingdueu nrelunasauenazlu (er5neu-ufldfiivlioauuisy)
doyyIne

cap
cpiter .
holder l MaaAUeN
yapaUalEs
2 - seal

JUN 2-14 lasaainsveavianlulAguadnunigs

AnanTRvemasalifeunuiugs fusyansnwgeiigalusiuiuunasiiiauag
dmsuuasaineinly umasiudauaslnduawn) duduawemasnalnliivmadn aunsn
Avaukaslafautaazain dideindliidenuinuneg (35 W-1  kw) e1gn1stdaugniuny
il Lumen Maintenance Factor fixn nsidalnuazilnlmindsnindnasiuiaiuiu uiiiss
N31a8n HID 3U0dlasuaanasnwuusssunaziidvmaes Inuauda Color Rendering laif
uififiasauuuRaNTA Color Rendering @dne iileussfulnliivesunasdngludeuly
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26 mseydndwasnuluszuusasadne (Energy Conservation in Lighting System)
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15199 10-1 Anuduiussyniradsinaledmeimeaunsasulilaiuaumgiiuaganududuing

gaungil °C (1) 5 (10| 15 | 20 | 25 | 30 | 35 | 40
$ruauletinlusinid, RH100% | 6.8 | 9.3 | 12.8 | 17.3 | 22.9 | 30.3 | 39.6 | 51.0
nuseanA 1 m>, (g/m’) RH50% | 3.4 | 46| 6.4 | 86 | 115|152 | 19.8 | 255

RH25% | 1.7 [ 23| 32 | 43 | 57 | 76 | 99 | 12.8
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3
a

U3unsennie 1 m® Feqailesfegaiifaududuivsiviidy 100% (100% RH) anndnadsh
Tsndlaudrigadienududuing 100%  Aeqafifuimaledluemasiuiuinniignd
pmAanansnseaiulild deduiinrutudinivdeng o guvndfinafinnsanifeasfiarsan
U'%mmlaﬁﬂummﬁﬁ 100% ﬁuaqammﬁﬁ?u 9 Lﬂ%'smLﬁEJUﬁ’w%mmlaﬁﬂummﬁﬁﬁasiﬁq
J ammmuuﬂ Wuilgamgil 20 °C mﬂmmmmiaﬁulamlﬂ@am 17.3 Suapo / ™oy i
“Vlﬂ’ﬂll‘liumJW‘Vlﬁ 50% ﬂﬁ]umﬂimmﬂamLﬂuﬂiwmﬂa (17.3/2) = 8.65 Syapor/ m’ O At wazdl
ARG 25% Uﬁmmiauﬂummﬁﬂ%uag (17.3/8) = 4.325 Qupo / m’ Dry Air
Feuenundusiausafissmdesidudeutuduimsluomeldanauns
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Wunansmuyudimslulalaswnsnysnduandusui 10-7 Iasiduusnnig

- AN RS A v - RV & [ Y A v v Y

nflegavseidunegiuuenfeidunuTUENing 100% duanlududeiiuidueiniedud

(Saturated Air Line) 3agaio1niaaninsasessuusinalounlngeaniaamgiiiieg dauain

¥/ & o o e J & o o sa ° dl' Aa a & 1

HUANMUTUFNINS 100% AAMUTUFNivSAazanawsesq 91nAnNUSInMANLTUeY
Wi AuusiilogaumgilaninasrnuuduimsavauIes) fagy

100%

20%

0%

SUT 10-7 uanaidunaiudusivg (Relative Humidity Line)

4) USUIATIUNILVB90INA (Specific  Volume, v) USunsdume Aednsndiu
! 2 ' = 1 [ 3 1A U 3/
5e1319U311915 (Volume) siaada (Mass) vasa1na dvheidugnuiafiunssanlansy (m”kg)
luszuu  SI Wuivsiududdneinalauand@lunisvenediniugungdinunuasi
(Constant Pressure) luan1gauauaiiagumginieiniaazdusiinsdnniziosinei
U mtineniadeniieUTuInsaznlun19nsaiudua1gun)1vede1n1AglueInNeAaL
Yeeieanyliusuinsdinizyeseinimnniy. Jeifeuninveteiniareniisunsee
ANRINIBDINIAUITUTIULEY
=

Y 1 1 P [ a o dy [ v 6
FIDYNLYU DINIANANINAUVITIEINIAGUNYAN 15  C ANNTUFUNNG 60% Azl
a ° Y 3 3 |y A a A &
YIUINTWWIZNINY 0.825 m /kg (1.21 kg/m’) meqmmmﬂaaulmﬂu 25 °C NIAUTU
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(% v 6

Fuing 60% Wity USumsdimnzaesennieasingu 0.861 m ke (1.16ke/m’) azdtud
gaumgiiasuly 10 °C wivdinassumizenmdasuly 4.4% lunsdmuaisiazanunsald
AUTRTT N IEdmMIUMSsINslnaldauTians (G) vsesninisivaldia (m) vese1n e
dmsudunanitiinssnsoglulalasssinuinduasdudunussindgluem Tasdu

MegauasainUiunsinesdoslasifiutusos s lUdauuuasgui 10-8

Saturate air Line

JUN 10-8 uansduUIunsiumne (Specific Volume)

Amsun1smUsuInsImnElagn1sAWINTUAILNSaVN AR IANNNS
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5) guugll (Temperature) Woynfsenmaiisazindsnnuioutazauibuves
g e L3 inluesuSuenmeassiinnudunitnarsuaadiluntindeu lureududwesgdiduay
Wuninlukesuennia gamaiiuenainazdusnusuenianuieunseifundrdadumaiivs
vendaszsundsanuiifiogluena exmaiifeudouazindsnuetlusnieannnitenmaiiiy
onmgiivesemantseenifuaesyiindedimuduiusiuogisuenlioondafie
5.1) guniinsziunzusis (Dry Bulb Temperature, Tdb) ﬁaqmmﬁﬁi’mm
woslufimefoesun wu lresnitmeudgamgivihlndsnfeiudanmeslufinesi
Anogienils Agamniifananfegumgiingziuzus Tuuwugilelasuninazfuidy
auuuisegluunugilasaiaziFoadanddeslunuinaindreiielugenaniie
Flagudt 10-9

10 20 30 40 50

Day bulb Temperature , c’

JUN 10-9 uandugaumiinssiswisunurunilelasiunin

5.2) gungiinsziunziden (Wet Bulb Temperature, Twb) fiouflls1aganynriu
seiFosgampiinszizidendu  sonliisundndudinnssingiuieu Fansziie
(Bulb) AReduvaeliugamgivesmeslufinesuvuusoniisliungludagan
foanistn lunouusniinamifvemmaiinsseuisdsifoluneufivhmsfafunsae
Sugnmaiveameslufinesazforiaduilvigumginialddadugumgiivandendier
sou wmeslufimeditu fsuduuuresguil 10-10

dmsunmstagamgiinsndedendulunisiaflémeslufine fuvuifeafui
fouvunsadeuts wiinssisumewmeslufivosazienfiutimoduy funssue
i liuazluneuianeudiazerufiazdesinliiaensuiuzilondandniadeuiis g
mndie vils  TesdndlumsineglfifonynuazimissiumesTufinesnszizien
fananliiadeudidniinuiadafesiudgungll  Aluduifmsgidianuiuly
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1Az TindesianimesiuiinesnsziUizieninfouiiniueniaAfag vinly
ANuTuNegiiIguldInasemelanemszanuduluenalives

Dry bulb thermometer
iunyusssie _
Tunisinlanas
Wet bulb thermometer wirg o
fitnauinasaang gMANAeUN

HAUAYYAITINIED
HAZAMHANL
dang
Inaslalinnes

JUN 10-10 uananeslulinesuuunseizuiuaziuunszielen Wesiuiuasisen
Sling Phychrometer

Tunszuaunsnsssmevesnuuresiguinfinnegfivarsmeslufines
wunsssdentuargamiufeusouy fnsuizuvhlfaraduddsuaniugain
vosmananendule  Mduiuiliguunditalivieguuginsszdenagini
paumpinszhewts lunsdlflueniefiauduogunn arwduithfiviunssdigliay
suvgldondatuanufoudililunisssivediiazdesdamaliaifnldazindiAssty
GANEFIEERTRIIR

'
v a

] 4 ¥ a = I3 LY 1 d”d a dy allal 1
mmnanwmuqmmﬂmszmmﬂaﬂ%LUummeﬂimmmﬁmumagiu
A o ) v &

a1meluganviinsin SMenudulueiniadesauwanaesgumginssilzuieiu
guvnfinssdwidenazann uazdiarutuluenmeannaruuandisesguun i inld
gty wazgamgiinszizwisiunszsidenasvinfuiiduenniadud (Saturated
Temperature) vipgafiaTududuindinty 100% dmiuidugumgiinssiuzdont
ogflunnugfilelasasiniuasfudeguil 10-11 TasasiBomussandregluruazaay
dutuantiesluinnandudnelugadium
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Wet Day bulb temperature , c’

%

e

JUN 10-11 uanadugamgiinseihzilonuuunugilelasiunsn

5.3) gaumigiivientindns (Dew Point Temperature) #ig “gumginauuly

Eﬂﬂ']ﬁLillﬂaim’)L‘UUMEJ@U’WLlIE]E]'Iﬂ’]ﬂﬂﬂﬁﬂﬁ]ﬂ!ﬂﬂﬂﬁ/]ﬂ?’]ﬂﬂﬂﬂﬂ% ” 399N EJEJ%‘VﬁjQﬁﬁE]
Qm‘VinIEJlIG]’JSU’e]QVL@‘UWLlIEJL‘IJiEJ‘UL“I/lEJ‘Uﬂ‘Uﬂ'J']@J@UﬂJENI@H"IﬂQﬁ@Jﬂ’ﬁ

po = Tsat@PV ............. (5)

= 2 [N Y A a ° a o AdY a 2
IG]EW] Pv AB LLﬁ\W]UEJE]ﬂmaﬂiauqmqmﬁﬂﬂ‘ﬂﬂiau’]aﬂmﬁ W AURANUNDINBY, kKN/m

Y 9 9 Y

Lﬁ@iﬁtjﬂﬁﬂmwmaaammﬁmmﬁﬁwaaﬂiﬁmﬁﬂﬁwamfﬂﬁLmzaé@fﬂm’hq
yoaufatiudu mammmmwLmuaam:uaaﬂwmﬂumaummammau ANYULAINGT
mmsuulmﬂLuaqmﬂmswmmﬁmumm%ummamammum lranuaiunsalunig
naiumﬂmﬂuamquqummamaq FaduusunaunudulueiniAfiiugn
mmmmsﬂumﬁaa%’mmmmﬁﬁqmmﬁﬁﬁaq Sendusnanalunesihn
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JUN 10-12 4anen1smaninAeiianiginviug

frege AanuduiussendnsUiinalethiienasusaiulsiffugmngiianududuinsuas
aaumniineatidng

(n3191 10-2 Usenov) TuggSeutunilennaiigaungdi 35 °C mnutuduing 60% lueinie
flothuruuagi 23.8 nfwena 1 m’ Wenarunasdullaufweudgungfianannde 20 °C
feftgnmgiihsnasfiuinoinaanninfiagsosiulotldgean (RH 100%) fiss 17.3 n3u/e1nie
1 m’ Fethilothduiu (23.8-17.3) = 6.5 n¥w/emA 1 m’ %ﬂé"uﬁ’mmmﬁummﬁwLmzagjmmam
uduieingiiigangiifisrtueniauinatdy  nndnnsiisdsannsaussgndlilugunsaian
anudunanerialuugnainnisy  guvgiiveatindaveseimafigadieg  anunsonildly
lelasiedn Tnsaniduangndurulufuduiinass g lmennielusuiuduenmadu

= o o & | = 5 & Y Yo a VIV
13799 10-2 AnuduiusseninaUsunaleaunenmaaunsasulildfugamginnududuinsuas
gamniivent1Ae [@eyalumnadudeyaildannisiuneaianuaainindeuluuieei)
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e |
- I
T lourTuainad,nsu 2
gaainmaim?, (g/m?) I
1=
Q
RH25% RH50% RHE0% RHI00%  [F
Toewpan » C° Tcwr pant ¢ C° Taewport » C° waw . C° E
1.7 3.4 4.0 6.8
(¥ |
=12 C* - 4.6 C* -1.8 C* 50C
2.3 4.6 5.6 9.3
[
=)
-B.4 C* 020 26 9.9C
3.2 6.4 7.7 12.8
o
wv
4.4 C° 47 ¢ 7300 14.9 C°
4.3 8.6 10.4 17.3
]
°
-04C* 93C 120C* 200 C*
5.7 11.5 13.7 229
[ 2]
L¥) )
3.7¢ 13.8 = 16.7 C* 25.0 C*
7.0 15.2 18.2 30.3
[F1]
s
7.9 C* 18.4 21.4C 30.0 C°
949 198 23.8 39.6
Kb
LV, ]
12.0C* 2300C 26,0 C* 35.0 C°

6) \dupn1Adua (Saturation Line, Air saturation line) iuiduilogluuun
Fertuiduanutuduimsduuengadreioluunugilelasuadnviedudulaunund
Tlaswmsnnedudneiions ududuenmasusafe dumnutuduims 100% (100 %RH)
Fafinamuudaluiteiesnnutuduinsitgaennadusiifegadienna  w gumgiiun
ansasesduledlilduniigndmiusiuaulethitensannsasulildunigaiigumgd
finee) Tuananslurosmuuduimg 100 % (100%RH) Tun1snsfl 10-1 uag 10-2

7 wumad (Enthalpy) Tumawmeslulawdnaewnial (Enthalpy) Aeanfidusn
Usvendesedundsnuvesesdinatesinieiniedie dadudmdsnunegluvesadluauin
Aundsnuilesanmaasuulamesnuduuazy3uns (PV) vesvedlnadsaunis

el h Ao wounadl, Juleske
A

u 9 wasungly, Jule/kg

pv Ao AnudUNUSTRIAINAULAT USRS (—;m"),Jule
m

dusuaeumatisauisallalaainanseleuidudludisunesiulauidngnge
16 anuduiusvesnuantinauegatiiudnizsineglugd u + pv detudieidumy
azanlunmsAnansslimdiaausennasINveR TS Ve s AU AN

2-20



uyal (Enthalpy, h) Tnefidndueumaldeniismasiaziseninounadsineiinue
Hu ndsusiewna W kizke dmsuresiafinnuiuusseiniaaeuniadaziudeuulasid
mugamnilaefidngumgiiunnaeumatazannaulise 1wy enmafiguvniigaasiiaieu
ya-Uunninermafigaumnlisn  Wudisidesnisfiazangamnlionniaainemai 40 °C
fenutuduimsuilslinge 20 °C Amnududuinsuilanfioisieunadvenausnllay
unaligandusifaiunsadiuianisenienufousensruIuAIIan g iily
nIzUIUNIIAINaILe
nMsmAeuIadremnALTareINAtuasaRIldaNaung

N = CoT o W e @)
Tnedi h  f9  wwunadl, Jule/kg
C, A AIANUIANNTRUTINIZVRBIRINALIS, kl/keg-K
T fe qmmﬁiuamwﬁﬁmsm, K
w A Sasdmanuty | Tl
hy Ao eeumatuedledum, ki/kg

Guuansszauanoumatluusunilalasunintuareddudnedeondofuniives
WuenadNdsUl 10-13 Tnefideamadaziiivaindeslumuinmusyfuresgumgiives
oAt umufiensosgnasiinandlusy dmfunismeneunialfigasieg suanioy
ommdsnniismdengalulalasuminuinliudiniandunsdunnssunumndaiudy
pInEBuFneTouazorfigndmiumg satuAoumativiile

Enthalpy s kj/kg Day air /ﬁ'ﬂ '

JUN 10-13 uandduLaniAaunial
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10.2 A2uUsuuRundlslasunsn

Y

Pressure: 101325 Pa

N

20 30 40 50

Dry bulb temperature - deg C

10

-10

-20

SUN 10-14 dUsuumkunlalasiunsn

Y

Y
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10.2.1 qm%gﬁﬂizwﬁmﬁﬁ (Dry Bulb Temperature, Tdb)

a

gaumgiinsziUzuis (Dry Bulb Temperature, Tdb): gamaiifiialsainiedesingumgs

Y 9 Y
s a

(wasluiines) 179 LU Wy nsingamgiivesnsugnoningl N15ingumngisnen1enis
nswnng Wudy gaumgiivaninieaumnamansisondt “gaumginsuilizuins” Ao dumy
wwansluwnugilelasiwnsn

10.2.2 gauungiinszideilen (Wet Bulb Temperature, Twb)

a

gaungilnszilnzien (Wet Bulb Temperature, Twb): gaungiiniinlaaninesluiines

Y
v [

wuulgatuiugunginseidizuis uadsiundesiliusseiniaseu inesluiine i

3
v 6

AATUETIEWIAY 100 % ammﬁﬁémiéﬁw Sendn “eumgiinseidelen” F35n1570
rannnaneds 1wy meﬁwmwa%m wuld mmmammmaqmaﬂmmai wahsedninlii
fitnszmeeanunauiiliusuaseus AaAnuT B flaganunsaeuagamngiinsziizilen
1) maiuﬂaa;uuuammmammu:uuaLaﬂmauﬂamazmmmzsammmw

10.2.3 9ns1d2UAMNTU (Humidity ratio, g/kg dry air)

9R31d@IUANTY (Humidity ratio, ) avesleun (Wrluaatugiig) Tueinieseuia
YBIDINFILLIAG

10.2.4 AMUIUFUNNS (Relative humidity, %)

AUBUFUNNS (Relative humidity, RH): 8n91@7U89ANTUT U INAUMEIARAD
AU AN SV IAARANLBUI LA

10.2.5 oun1al (Enthalpy, kJ/kg dry air)
un1al (Enthalpy, h): ANEIIUIBIDINIARDNIABINIALAS 1 MUY
10.2.6 U3u1MTINN1LVD99INA (Specific volume of air, cu.m./kg dry air)

USN1ms31nIzue991n1a (Specific volume of air, v): 999181UV0IUTNINTOINARD

17ADINALLIA

10.3 ArasureHunilalasiunin

AN tulHUNE Usenaumy gaumniinsziu1giiia (Dry-bulb temperature) gnuanalivuunu
uou (Auansfaduiun Adnsdrnaudu (Humidity ratio) gnuandliuuunuds (Auansdedud
wies) fidruuarsiudrevesnund tasdiuduldsiianuiuduivdiuify 100% daugends
Lﬁuqquﬁéuﬁa (Saturation temperature line) druduldsitanasiivosmududuiniaug Al
wandluzuinedindoadetu (Fududdiiu) duvesgungiinszidizenasdl (Wet-bulb
temperature) AUINWULLALIBININNUINLD (ATLAAIALEUFTY?) LazldulTUInTTIUNIZVDS
omAnsazgrierdsiuiudunmgiinszieidonudinazlinnuduiiunnndn (Auansiadud)
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druduvasnaunalai azifeunazruiuiuiduresgungiinszilizlon Al (Auansdaudud
1) Feluguiwanadumiiglussuu Metric (S1)  uidaiinizenfiewldlussuuuiveniadnnae
laun sguv English (I-P)

oY

a [

AU gAL1An (Dew-point temperature) @1150MLAAEAINLAULLINBUIINIAAA
FENIN AN IinsEL U LA ANNTUFNIMS vse Argaumalinseilzunisivgamaiinssiiy
Denludauduamumgiaud rgumgingauuduil Ao Agumngianindne (@uugiinssiisurisiay

nszlnzlonagwinnw)

dwsunisenumnsn adildaziuaiuszana ldldwiugr 100 % lesaineainiig
Anwarnlusundsveanaioy Fadenoudianuasainsansalunisldnuninnuun wadagdud
Wsunsudndaguiidaain aeuitumasuuunnnils Javhlideuazuaiuginiinisidaysn

779819 N158IUA9Y ANUUlalaATIUASN

Tand annnnsmraiaiaiesufuennianuuLendIu Audiamiadn Evaporator  (Return  ain)
Tagaumgdl (Tdb) e 26 °C ALTUELTNS (RH) 60% wazdiusiamisesnues Evaporator (Supply
ain) Sgaumind (Tdb) 1615 °C avwdiuduivg (RH) 75% uinaiitafieudumitiueudy
ussena Mnunugilelasuninilfamandivesenaiign Retumn air uaz Supply air dsil
gumpfinsziwden gamglantAng Usinassimeeseine wagieunal

AZTUZ PEYCHAOVMETIRC CHART NO. 1 T VWY LY -
WOfMaL TEMALIATSE SOA LEW > A — e }II
BAREAL IR Pt e b “ > . -
TOMYROWT e r 4 - v Q
SELREAN SDORTT B MparE. -~ - Vi b y 4 = -
. Sy 08 »
3 w4 A 4
- \ A rs \1 A
- /- = . B '}t
LA™ TN Y X1 e
4 il 7 > =
‘ / - AN 4 V4 - Nfah £
2 - s raw|
N
F 3 o AN = e o e )
- . - -
s AR R $ 3
¢ h\\;\,.._ ® - S = gt
\ H = ol . -
/ Tl { -
& o 2 S e LY i
\ N X T, AN kY
2 D A & -+ 3
3 \ N 14 S v T 0 A A7
i o~ a2 ~ - 1 g .y s T &
-~ —
3 Y Ny JriRDL Tob uite RH P4y 2k
- | & > Ay
? ] s e o aH > "[%‘ L - < T
™ T =7 1 A% C -
z — I v o { b
- - = -
% , TR £ B - - %
_\\.__\ . . ~ - ‘i g = }3 +
N = = S
‘ Sy = WI 4 Tdb Az R
%, "-—?\: 22 1. E 7 ;T " v et =~ 3 =4
3 - =3 - q!;‘ = Lol = x -
JEa Ry oy = - o X: +t
g = - O S 0w 2% 5
m IS E S v - e .._gt
. s = SHESR
v ~~<=1Y - Cs o . S o
5 - B 11 . \
~ S {3 I Ere
~ = =t -~ J S A -
v = et = 3
" » ©
> Ta ¥ owemr Ta v lod

JUN 10-15 nsaniduiiomdneuuuiaunillalasunin
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a [

A9 MnuaugiaguANfesnITlanall

AuURYRIINA Return air Supply air et
1. gaungiinszizllen (Twb) 20.4 12.5 °C
2. gaungfianinAne (Tdp) 17.7 10.7 °C
3. Y3unsanwnzua9a1nia (v) 0.864 0.826 m’/kg dry air
4. vounad (h) 59.0 35.0 m’/kg dry air

Usganinmmaanuresszuudivennia nldunugitlelasiunsnlunism fe EER Faidlansnis

(%

AR

BTU /hf _ rhdry airx(hr _hs)

EER =
Watt Watt (8)

dlo BTUAr fe Usunamunduiindalelu 1 99Tue w3e YSunawnaeiniauiadilvasiiu
Aoalduntely 1 ¥y, gauiu nas193Endne unalveseiniAnoudi
ApEaLdu (h, U89 Return air) AU lUMalveseINANdIDaNIINABLALEY
(hs B4 Supply air)
Watt  fe  maslilihile3osSuenmald

= § <
nsadAasaLguanUsn
d' & @ o ¥ a a o < d' QI o v
WakKIAREALEUANUSN ALYNIUIEANSAINNISYINANULEUARAY LTHP9NAIdNUINILYIN LA

nsuanilasunudeussrittenmatuassdifungas dsezdmaliinnmgiviesnainaosd
Lﬁuﬁmqﬁummdmmwﬂﬂa (Reedifuazenn) Woganurunilelasiuain Qmmﬁqﬁu
Aoumativesonafiazgatumilugae sihliuasnsooumalionduasiouniaduioen
anAesadu (h-h,) anas Tufe a1nveIn s liussansamanas

dlo uWunsesneanUsn wie Hawmesanusn azviliussansamnisanufuanassie
wilouiu esandsanusnazdeliilionianiudinesdiulaiiafuaniisund vl
Uuaue1na (my,, ) anad daualiie BTU/hr anas Tufe anunueIN Il seanznm
anasdnanvamnile

FNYAANNTTY
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JUT 10-16 mMavhanuazenfiawmesnsestenAvi oLy

10.5 n1suszananeufuRvesunugilalasunin

Tunssuiunmsiasuwdasaniizvesenniaurugiilalasweinasdunsesdionavgiglmsues

n1sidgundasnaiiuiararursadnunaaamiulaingaukazyinliisiadiuy sdneg
MmudsuwladlaglidesddanslunisAwinliegswinlagiinszuiunisiudeuudasineg Miadus
anansafiansansglalasunsnysnlanad

10.5.1 ASTUAUNSIALLAZANAIUSDU (Heating and Cooling Process)

1) ﬂ'ﬁzmumiLﬁumm%au (Heating Process)
nszUIUNTiNAINTou Aensruiun1siluseninenszuIun1suieannis
Wasuuasnnanmenildlugdnanneuis mufeuvesennmaazaony iutuiiannganuduasi
fhegradlaslieudouivenmafienudunsdl  gumgiivesenmmgifuiunarasmaliuiuing
Fungvesemafisduviooneitmiinuumsgeniminnisvenes lurueiledilueined
Wiy wegAeuTuduivsaranaunsizenaaasasesiulethiivsUueglfifist  dwsy
nsrurunstdlngfasdunseuiuniseudioanauduiufanudefivnanianisnunsdieg
dmsuaudouiiintulunszuiunisiiosduauioududa (Sensible Heat) wioanudouiiviali
ouvnfifingatududanulvg Tuduvesnszuaunisliaudou (Heating Tulvlasusinunsatuas
Wudulunwruuiuunugamaiinsziizusis (Tdo) Tufirmeaiisesnlainidusinadusissgui
10-17
2) AszUIUNTanAU5aU (Cooling Process)
Fonszurunmsiilussnienszuiunmstugumgiiveseniaazanasfieuduasd
i luszuunsuivennia WesEusudaedesuiuenafazvinligamgiluieslfueniares
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10.5.2 N32UIUNITAAANINTY (Dehumidification Process)
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1) n1sanAuBulaen1sangumail (Dehumidification by Cooling)

Aonsangaungiivesernia s afilugnannnudulianaauieaniidng (Ty)
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2) M3anANNBUlAgIEN1IATUAINT (Dehumidification by Absorption)
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10.5.3 NSLUIUNSHANAINTY (Humidity Process)
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1) miLﬁmmm%ﬂ@sﬂm@mlaﬂfm’héizw (Humidification by Steam)
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Dry bolb temperature Humidification
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2) msiinanuIulaensitldernmdulaenisseive  (Humidification by Evaporative
Cooling)
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Wurounaduilazidulodusi (saturated liquid (@uUSu) and saturated vapor (Fu1la4)
lines) Wudulusfiunvasunnueadsseanidu 3 wn Ao
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arsianudunegluiuiidaziiannziluvesnainiiaumgiininingaduds Sunid
Yeamanduds (subcooled liquid)
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wnlodousands iU naduvenduledus aisvh
A Buluiiud Iganingedusa 13endn ledeusinda
ielond(superheaicu vapur,

\waAsuanug (phase change region) Aoiufisswiaduveunaidud wazidy
lodudransianuduluiiuiitasiannznauszwinsvannaiuazle (liquid-vapor
mixture) Wiaiduamudsuaniuy densdsuslasandiudngliridunisiuden
anuganveavalulomunseuiunisnateidule (vaporization) warnsiUasuulas
ndurldedunisdsuaniugainloduveunainiunszuiun1sAIULLL
(condensation)yafldeusioszuitaduvesvadusuaziduledusAegaing (critical
point)  FadugafiansianuiursiudsuaauzanveuvardudaluiduleFousinda
wieanlefoundaluiluveuvardusdléviui Tnglife g liquid-vapor mixture

10.6.2 LHUAMUAUAINLAZLAULBUNIAUAIN

duernudupsiivaziduiounalae (constant pressure and constant enthalpy lines)
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901 v 1 % 1 a ) I3 1 al' I~ a I %)I v 1 al' I3
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eugunniAi (constant temperature lines) Aaiduiiaglunuiieuruiudueumatiile
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10.6.5 &ueulnsdasdi
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i 3 3
whedu ft /b, m /kg
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n. auniinseinzunis AegaumiininlannasesingumluuuRInaamint

9 Y

a = P adu Y v ¥ a Y
v, gaungiinszilzilen Aegamalifitaldainiu3ansily

9 Y

A. gaunAinIzUIzULR dussenniaseue) wesludinesNiauTudNRvsIvINAY 100 %

9 Y

. gaunginszilelen fegumniininlannaTesingaumail (neslulines) v U uaxdl

9 Y

Lo

UTT81N1ATOU9) WeslulinasiauFuguinsyinau 100 %
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N15ANRANHIAUIA1Y (Dew-point temperature) @ansanlane3slasaluil

n. aNEILIRINARRTEINg mqmmﬁﬂimmsLLﬁaLLazmm%ué’mﬁmé

v, aniduiueuaINYRATEIig Agamgiinsssuiwarauuduing

A. anidunsanngefnseing Agamginssizuistugumginss e denlududu
VHAGHE

1. gANNTUe

19LABANUNLIVDIANIN “USUIRSIWINNZVBIDNA”

n. SnsEeI TN eNFRELMTIN N ALEY
9. BNSIEINYBIUSUINTDINIARDUIADIN ALY
A, Ss1aruvesUSunnsletndeulae e

1. hsdmvesrTusoinavesletluene

91NN1IMTIIALATOIUTUDINIALUULENEAIU TIUTLIUNITT Evaporator  (Return  air) 9
gamnd (Tdb) 16 26 °C AuAuduning (RH)  60% usnadiindianuduwiiiuaui

Us581n1A nuRunillglasiue3niliaandfiveseiniaiian Retum air  Asil gaumgd

9 Y

nszizilen qquﬁﬁ;ﬂﬂfﬁw U3Un531IN2V090NA wazleunIal

A. Twb = 29.4 °C, Tdp = 18.7 °C, v = 0.763 m/kg dry air waz h = 45.0 m/kg dry air
9. Twb = 25.5 °C, Tdp = 19.8 °C, v = 0.664 m /kg dry air 4az h = 64.0 m/kg dry air
A. Twb = 20.4 °C, Tdp = 17.7°C, v = 0.864 m /kg dry air 4a2 h = 59.0 m /kg dry air
9. Twb = 232 °C, Tdp = 20.7 °C, v = 0.784 m/kg dry air 4@z h = 73.0 m /kg dry air

MsyANEzIRTiamesnsese1nA Anadeuseansamnsesyuuiauiuegials

n. dlsideumativeseniafiazgatu

. anA1 BTU/hr

A. AANNSENEMAINTBUSENINeINATUABALTY
1. yhliszAvsamnisvienubuiingsty

ATEUIUMSEAN Bianunsafansaualelalasmsnansnle

A, ASEUIUMSIRLAILTY

9. NFEUIUNSTLLAzanAL S
A, NITUIUNTAAAINLTY

1. AsEUILASITNUS I AeINA
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11. - menuduiusseninnugilelasuedndundanu ludeleaianansaldlelaswninuindu
wsesdislunismeala

n. dulszansanssaurnsiauiy (COP)

9. USEANSAMNENUTRITEULUSUDINA (EER)
A. Useansn1nuelelnes

4. USEANB A NUBIBNeLSIMes

12, BTU/hr sissiuaamsngludelauinian

@ d‘ a v G a" 1 & @ [y} 1
n. Buaensdunngals vive USinasnaenmeanvssurseadumelu 1w, aauiu wasng
SYMINBUNAU VBN AN DU PREAE Ui UL INFd 9aNINNARUALT
9. Usinaupnuuiedels vie Usinasnaenniailvenuasediunislu 1 . gauiu wasng
SYINBUYNAYUBIDINFRENAINAREAE UA U UNAUYBIRINMAN U NINNABALE U
< a a Y A ~ ! ¢ ) '
A. naimuduiisgdals vive Winasnaenian varunesdidunelu 2 . aauiu e
SYINBUYNATUBIDINFN DU PREAE UA U UNAUYBIINMAEAI0NNNABUALE
1. Bnaanuduiedald vive Ysinasnaenmedilasiueeedidunielu 2 s, gt wasng
SYMINABUNATVBIDINFRBNNAREAE U U LUMATYBIRINMAN U INABUALT Y

13, Jelalimimves unuiiveaiies lasg1agnaes

A, WNuANoaLEs LuLNLANGIEINTINERsAN YA YesanTYinANLE AN e
mameslulaunding uazurenszurunistuindnsieuduy

¥, unuawuealdes iuusunmdsliamnsonansanneineg vosansiamduldlumn
anmzmanesiulawndng wazynnszuaunistuigdnsvienudy

A. wnuAsealaes LA NGEsauanIan 1L vesansihnnaniuluynanioz
mawmesiulawndind wazynnszuaunisludngdnsianuiu

a ¥

3. WAVINT

s

14.  unupiiueaides dveisenitesls

¥
a IS (% v ¢

. BAUNTNYUNODN-ANUYUANNNT . WRUATNAUAU-LOUNIaT

a

A. LNUATNOUNIAT-DeUnAN] 3. UUMINEWNaU-USINASI e e s0MA

9 Y
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%

15, Jolaseluiiinnunnnenseiy @uvesnaidusi (Saturated liquid line)

a [y

n. arsianubuiivhauiioguuduil guvpfnasaruduresansegiigaiion wianmd’s
Hurounaianun

. aw3ﬁ1ﬂQWML§uﬁﬁwawuﬁaguuLé’wf gumpiuazauiuvesansegfigaidonuds usanin
Fuduvoanaionun

A, anshauduivhouiioguuduil gamnfuasaruduvesasegfigavaomina uianin
Fudurveamariianun

a. mi‘v‘hmmLsﬁuﬁﬁwmﬁagjwﬁuﬁ oaumgiluazanuiuvesansogfigaiien uranmdule

P199RUR

16.  velasieluiidudiuysenovveaduluwnugliveades

A, ldueusuasiLazdueunadaed
9. EuUSunssmnzasd

A. Wugamniinsg

3. gANNTe

17.  auufgrumandunanmlonsiilavindu 0.1 (X = 0.1) ianumsnensaiutelaseludl

n. fansvienududrunduleAsduinutn 10% wazdrumduvaunal 90%

9. Jansvianuduarunduledmduiinvgn 90% wavdrumduveanal 10%

D
a
&

a
a

D.
a

A. Jarsvienuiudiunduledaduiimdn 0.1 nfunazdrunmduveunal 0.9 nsu

3. Hansvianududrumduledamduiingn 0.9 nfukazdiuiiduvreanral 0.1 nsu

a
a

a

18. seaUsuemaviiauenduld R-22 Wuarsinnu dliansvinnuesnainaeediouigungd

Y

(¢] = a ¥ ¢ & o [e] 1 = o 1
50 C SRS UNNUNDULVIARDYALYUN 8 "C NABUNIAUAITNINU AR VENTEUY

n. h; = 438 kJ/kg, h, = 408 ki/kg, wag hy = 264 kl/kg
9. hy = 408 kl/ke, h, = 438 kl/kg, Wag hy = 264 kl/kg
A. hy = 408 kl/ke, h, = 264 kl/ke, Wag hy = 438 ki/kg
4. hy = 264 kJ/kg, h, = 438 kl/kg, wag h, = 408 kJ/kg

19.  nReulvluten 18 Talasaluiife AmnuRuaERLaYAEATBITEUY

n. ANURUEIALUTEUU (PO WAy Aususantuszuy (P Wiy 1.9 uag 0.65 MPa

ALEIAY

¥, A diugaanluszuy (P uay mnufuianlussuu (P) iy 0.65 uay 1.9 MPa
AUAINY

A. Aufugeanluszuy (P waz ANdumgalusyuy (P) WiAU 9.1 uaz 650 MPa
AUAIAY

3. Toyaliissnenazanunsamaneula
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20.

Jolameludidunanifinainnisyinanuazenmsuasau

n. in3esdale (Compressor) Fremingu

9. A1 COP anAaq

A. \ANSSTUIEANSouveansyaulmduagief

4. iansanewmanuseuseninsenelurieslSuananvansinnulunesdidulangaa
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nisaouauualaasiwilinszuddau 3 wd

5.1 N15ISUAUNDLASINNINTZHEFAU 3 WE A2BLUNURNADULNALADS

vowmeasiiinnsruaadu 3 wa wiseanilu 2 Usenn fAe
1. wuudslasida (Synchronous Motor)
2. wuuwmilen (Induction Motor)

2.1 uwuulsweinsinszsen (Squirrel Cage Rotor)

2.2 wuulsimesiuunain (Wound Rotor)

n13AUANLBLABS AN 3 Wia ﬁazﬂa'n5maluﬁwmaﬁqmﬁmu@maLmai‘l,wumﬁmﬁw
Tswasnsanszsen wWesnduuemesiinmu AuasnyIdy Fuluuniaynannianisileuuuuaes
AIUANUDLADIAILADULNALADS REETCHI) N1SNEALAZNIINAUNIIUYY Nolnosinssuaaay
3 wla Wngldaunsalvlinengg

NI THULUUNITATUANNDADIAILUUNLUANADULNALADS
N3 PsuLUUNaTAIUANLEWeS Luteanu 4 wuu Asil
1. 2995818LA82 (One Line Diagram)

WLVHULEAINITVINNUYBINATINS widlleumeiduiisaduiey dedugiulaninuming

!

99979959000 AEADINANULLANDFUAT

Fure

Contactor

Overload

Mofor

JUA 5-1 2995eneLien
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1. 2995UEAINIININU (Schematic Diagram)

WUIMNUANEUEA1TYINULS 2 2935 A

2933/1&9 (Power Circuit) 9widBunanisiBazdeaanizasnsndavinty (@uresssiia
nszualiilyanuduauen)

2993A20AN (Control Circuit) IxifBunaniseazBenn13vnauesEILIaTAUANYINEY
aunsaivan fie wuniwAnaeuunawes nlwessiad Gadwiiwian) wazainduna (Judu
NMSLEUKUUINRTAIVANILITBIEGUAINg 18T dAaviIAuuendIuINLe 1
it 1,2, 3

L1

NIAIUAU

= o
E‘U‘V] 5-2 . WITUAPINTINNIUVBINIIATUAN
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L1
L2
L3

N_—_

dl o o U
E‘U‘VI 5-2 9. WITHEAINITVNNINUVBINITNRAS

F1

F3

2AIN1AY

3. WUUIUR3S (Working Diagram)

@ [ . . v % [ a = a
L‘U“Llﬂ'ﬁLEJ']’N‘Uiﬂ’]aQLLﬂS’N’ﬂiﬂ’]U@llsLu Schematic Diagram L‘ZJ’]I’J@’JEJﬂL! ATV UIIUN

SNWATAAIEIUDTY uaazlaulnelddeyanual

L1
L2
L3
N

F3

S1 ==

JUAN 5-3 LUUIUAT
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4. 29935U32naUN15AARY (Constructional Wiring Diagram)

Y] ™

Tuanmauduasaudigunsaluiagegiazedauas iy Uufe stuuauANIzAnaald

1 SN Y I

Aelugniiiinle uddrduewesazinaslineuen dnuasduildeiesdinislesaegeusietim

fulagldtasioans ( Terminal ) Wuiitideany X2 309 6 Agsaiutideats X3 a7 1 udlile
N u Y

fin1sufivineans X2 999 4 uaz 5 andugadiendu Fasuduls Wuderdutisedais X3 9a9 5
WAz 6

A156192925U9A0UBLADS AN 3 LWa

meluyawasindnnsswaadu 3 wa ( Three Phase AC Motor ) 28U58NaUMgInania
3 99 1199y 120 oeen Beiunaziunndlii usasynazidnwsiiuld dedl

L1 L2 L3
/3
/
Ul Vi W1
M M

L2 L3

JUN 5-4 dyanualieines 3 wia

a

A15692995UnaAUBLAS AN 3 wa 3l 2 35 A

1. fiauuuam$ (Star Connection) 3undnegsinfonuuang (Wye Connection) Lilasainiidnwas
pdnefusnusi Y nsstenuuitsnudaswnaannyaelifeiu (o U2, v2 waz w2 iddeiu)
ntugglidniivn UL, Vi was Wi Flsgudl 5.7 eeslsAmunissonuuans 919avTIds UL, V1
waz W1 iWndeiu arntuselildnfida U2, v2 was w2 Aldnauientu
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L1 L2 L3

U1 \%! w1 |

|
U2 V2 w2 | ?_ . . ]

L1 L

O

)
=
w

JUT 5-5 MsssvamInkartIeNaInesuUants

1. dauwuuimadi (Delta Connection) \lunissevnainlidusUanumaendnuae dsgun 5-6

U 5-6 MsssvamInLariIReNaInBTILUUAGRT

ANSLSULAUUBLNDIAILNITADLALATINULVAITE

yawmesifauimdnndn 7.5 usadi (HP) azdalaensaiuumnasdne (Direct on Line
Starter) iiosnuaimesazAunsrualiganntn dudu lumeuFuduisanusndiowsafudy
wowashAuLs UL (Full Voltage Motor Controller) usinsfiaztlouusesuluii 3 wia
Thuawmeidudosiiansanainduanesindawamiils nsredharsegisls uazldusesuln
wirln Feazanunsagiiusuting (Name  Plate) wesweime ity iunaimesiniaiusiutie
Sauatfu 220/380 V, 3 wld wansinuowmesiinsuuunadn Weldfuusssulnih 220 v



3 wla uazsiauuuan Waldiuussulnin 380 V 3 wa dwmsvaunsalldlunissuiuieinas
3 ula Laln
- @nd ON - OFF
a s gj (%
- @nd 397 dul v
- dawesluINNes viseaInddnluds
- WUNUANABULNALIDS

3N 380/220 V 50 Hz
L1 O
L2 L 2
L3 4

F1

U7 5-7 29991 5umyunolnes 3 il fe ON — OFF Switch
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3N 380/220 V 50 Hz
L1 O
L2 L 2
L3 ¢

F1

TPST

U1

JUN 5-8 299si5umyunenes 3 wia mgaing 3 93 du 1 9

3N 380/220 V 50 Hz
L1 -
L2 O
L3
N — — — — —
Q1 -

RN,

L-1> 1> 1>

¢ 9
I

M
3~V

JUN 5-9 193350 uneInes 3 wa Mg Motor Breaker
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AL ULAULBLADIAEMUNLURAABULNALMDSALUTENOUAIYNAT 2 dIU A

1. 2993M189 158NBNBEININNATINIIBS (Power Circuit) SnwaleAsgufl 5-10 Usenausie
- Fdnas (F1) viutnideaiuanewuy
- PUIABULNAYRILUNLURNABUWNAWMBS (K1) ninfideeiuuainesiiasainnsewa b
AouNuawasazival
& ~ °
- Uames 3 wa wuuwtetn

L1 O
L2 4
L3 ®

N—_— —

F1

K1l | —

F3

2925019

JUT 5-10 2935mdeveinsiiuiuneines 3 a meuuniufinaeuuames

. 2ATAUAN L38NBNBY19I1 2935ABUINTA (Control Circuit) 1ITATUANBIAIEINAUAN YL
TUBYTUNITORNUUUINRTHALINUTEANANTSITUATIUN 5-12 usipsAUsenaunuguiefodfnsmall
Turaasauaulaun
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L1 O

i

s o

S1 | —-

S2 F- K1
K1 H1 H2
N -9 —_

WAIRIUAN

5-11 MATAIUANVBINTSUMLLNBMBS INTNTEUAARU 3 Wia MeuuUNuAnABULNAWES

fhdmunu (F2) vhwthittioatu (Protection) 29asAauAuviavn
mihaeuunavedlerioilnantiad (F3) vivihildimeasmuny ilelvueinoivgaiay
AevduuniuAnAsuunAmes (K1) vuthiluvaainuindnlnd dedrelnidraesd sz
Tnthaeuunadsuluassiudiunn ON asdewdy NC w3ean NC awdsuidu ON
aindaruan lngmaluudraindiniinsuwnaunida (NO agléiduaindnanga
(START) druaindfifindaouunauniida (ON) agldiluaindiniiosuiuneines
(START)

naondygad (Pilot Lamp 139 Signal Lamp) W8UWNUSNYHI H 1y H1 , H2 vt

'
a

JunasalndyaafioUsuennisiiaueesiens 1wy vaendilen minedwsmesiig
umuund widluraenddy agnunsiawewesedluaniizlaesivanvseluaniu
nfinandnediu sunuumseuasildlaeily a¢il 3 dnwvas Ao

1. esmuaunuuldainduiadenfisnasn (ON — OFF Switch)

2. 1sasmuauUUivaE (Jogging)

3. vsmuAukuUldRsuLnAYIY (Auxiliary Contactort)
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(n) 2vvsmuAuuuUlireuwnatieiiedendiedivihnunaoniim

L1

F2

F3

s1 ==
J
H1 0:0 H2

(V) 2993AUANLUUTIVaLE (Jogging)

L1

F2

F3

st l/-

N

(A) 29asmuaunuuldaindviindondinaen

JUTN 5-12 UAAIINRIATUANNITINAY LAZNEANNNUAIENTARLAEATIIULTAITNY
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5.2 nsauad Wi Inszuaadu 3 s

vowmashiinnsruaadu 3 wa wlseenidu 2 Uszln Ae
1. ualwesuuudslasia ( Synchronous Motor )
2. uamaiwumﬁmﬁﬂ ( Induction Motor )

2.1 wuulsmesnsenseson ( Squirrel Cage Rotor )

2.2 wuulsimesiuunain ( Wound Rotor )

n1sAuANNomas Nl 3 Lwla ﬁazﬂa'n5@@'@%5%1aﬁamimuqmama%uwLw‘jmﬁﬂ
Tswesnsinszsen Wesnduuemesinmy Auasnwde Fatluuniaynanniansidounuuies
AIUANNDLADITAILADULNALADS et N1SNYALAZNIINAUNIIUYY NolnosIWinssuaaay
3 wia lneldgunsalvilasieg

5.2.1 MSWHULUUINTIAIUANLBLADSABUUNUANABULNALADS
MadeuuuIRImuantenes wuseeniu 4 wuu Al

1. 29956784A82 (One Line Diagram)
WTPULAAINITYINNUVBNNATAGN Widsllgumeiduisaduiin satugnulaninuvang

T

9992995U0AT 2¢AINANUTANDEUAIT

Fure

Contactor

Overload

Motor

sUN 5-13 @2981929588LREN
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2. 2WITUEAINTITVINUY (Schematic Diagram)
wUIRHaNwaEASYNula 2 1933 Ae
- 2495189 ( Power Circuit ) 9zidBunanisiasidontanizaasidariny
( druvensasnidnssualiiilwasusiuiuinn )

- 2933A2UAN ( Control Circuit ) ALTYULAAIIIYALLDLANITYINUYRIAIUINAT
AruAuiiiy gUnsaindn fo wnuAneouuneamed Wdiuesiiad (Tadwmiaie ) wasaind
Yune Jusu n1sfaunuuinasmivauazsesaiuangigluvnddiasiifuueniiuiumns
U waafl 1,2,3

L1 ®

F2

X6
L J
X4 X5
O
S2 |- S3 k- \ K1
X3 ®
K1 Hl® H2®
N -l - _——

NIIAIUAU

E‘Uﬁ 5-14 ﬂ.'m'smemaﬁwmmamwsmuam
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JUT 5-14 9. 1ITUAAINTINUVBIRTAET

o’ o—14

U1

Vi

M

3~

2AINIAY

W1



3. WUU9IUTY (Working Diagram)

< o w . . v 5% [ a = o
Wun15t071199318mag93sAuAuly Schematic  Diagram vibidaeiu n1sidaudadl
ANWUTATIEUDTY uaaztleulnelddaanual

L1 L 2
L2 102
L3
N — — ——  — —_— -
L4
F2 S . U
F3
° S2 =
U vl w
S ==
M
3~

SUN 5-15 LUUNUIT

4. 23935U32naUN15AARY (Constructional Wiring Diagram)

Tuanmauduasaudigunsaluiazegiszedauas iy Uufe stuuauANIzAnaald
nelugniiknila uwidduewesasianalinieuen dnwauiidedoainislesasiousdaitniiu

lngldtasioany ( Terminal ) 1w NUasaae X2 9091 6 Fzsipfiutisoans X3 909 1 welilaiasanil
Tamedns X2 909 4 waz 5 zlugaiieniu Tasaiuld wudeadudaseans X3 907 5 uaz 6
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5.3 3

nsndumanyuuamasanaild lnsnsnduiiarsvesnameifdoidrdvaisdie
fds 3 wlaglaguilafivegiier Basndumepmemesaumavildlnnisaduaenuglagnisd
serdiuneines drudnidunilsielimilouifin dnvuznisndumanyunuundunanyulagnse
yanoiis 2asannsavhnsndumanyuteinesldviuiinasananiivetneinnisvyuey Tasnsng
#nd 52 vide 53 uanidledesmsvgauaineiiannsavhldlagnisnaaing S1 (OFF)

=

1. amndlunadunsunita 1 f1 = S1 (Push Button switch N.C.)

-

2. @mnddune@deiundila 1 63 =52 (Push Button switch N.O.)

5.3.1

3. @mndlunadmdesun@ila 1 67 =S3 (Push Button switch N.C.)
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D e

4. ASN3ATNEA 299501849 3 61 = F1 (Power Fuse)

1 &

5. ASVSATREINATAIUAN 1 617 = F2 (Control Fuse)

8. PRUWNAWMBIVLUEIY = K2 (Reverse Contactortor)
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5.3.2

851 Vi Wi

9. uaLma3s 3 @ = M1 ( 3 Phase Induction Motor)

S1

andUunavgaiiiusewas (Push Button Stop switch)

52

andUunaiiunemesnyuy (Forward Start switch)

S3

anddunaiusemesryugng (Reversing Start switch)

F1

Frdtlaaungasids (Power Fuse)

F2

Thddesiuisasauau (Control Fuse)

F3

gunsnilesiunowasinauiumas (Overload Relay)

K1

ﬂammﬂmai‘mgu‘um (Forward Contactortor)

K2

ﬂamwmmai‘mgu"i’ha (Reverse Contactortor)

M1

1903 3 Wd ( 3 Phase Induction Motor)
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muﬁummi’ﬁmﬁu NISNAUNIINYU
wawnaslNHINTERaadu 3 wia wuu naunia
YUNEINNEANBLADS (Reversing after stop)
MELUNUFNABUUNALADS

1. owFauiiisadestuidonfioadisany
aulq

2. venaussausiiieuszasdludes n1sndu
MavyuuaLeesiiinseuaadu 3 wa wuu
NFUNMINYUNSRINVYANDLADST (Reversing
after stop) AIUUUNLUANADULNIALADS

1. aeudlommurhderesununisinnisGous
lngldisau-nauiuiniseulagldninugiag
vosinseusesenmduaiuilniniouly
e Power Point  LarfoH19U9993s

Usznounsaou

waunglminluau

agurenseumalialunifednsNIsAIvAY

uaimeilih uazneutednanmiAsafuaud

A2UfUR laeld Power Point

muAuguakasliALugdvagyiluau

nnaLdaan-gunsniuaziniesiioluniseie

2995M3PIURBLASRsNa b

1.

a A A
LIYNYDANULAUN

2. YIwAjNIENATERIEPOWer Point

nauAIRINAIEAIUATlILazaaTata Lagld

& Aa
ﬂ'}’]llzwug']umll@%

1.
2.

4 mRUAIIUWATTNONUTDEIHY
9 wardnanuleaade

antuin aeurany dnanudeacdunsannuilon
fenaiignmEsuios
FUNULNISEUSULNENTUTZNDUNTEDU NITNAU
manguuawesiiinnszwaadu 3 wa wuu ndu
VN NNYUNTIINVYALBLADT (Reversing  after
stop)elunufnAaulawes tuiluau lng
asmeedunauazlyiduuz iy

aatufin meudiany Fnatudeasdediennand
gnmiseusey

fAnwluau Fnodeads semnudilae
aavuiin neufaw Snanudedidensimuiien
fenaiignmEsuios
avatan-gunsaiuazieiosiielunsitluauy
UdRnsvituau
SufurhanuayeniiiufoRa
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1. waununelvinlunundasey
2. @3UNan1sUTEIUNATINNNTARUNINY Y

UrefuswauansedrAgias N1sndu | 1. Muuuvegeunduiey meauiuliuasaase
namyunanesiiinnssuaadu 3 la wuy 1
NAUNNNYUNFIINNYANDLABS (Reversing | 2. ATIRdaUAINYNADY Fnaudeasdy

after stop) FELUNLUANADULNALADS

Nowmaslnvnselaaau 3 e wuu naunig
ﬁguwé’ammqmmma% (Reversing  after
stop) faBuuNUANABULTAKES LABIfY
Aefldelunisujoasnu wazaudnvasi
ABINTITYTNINITAMTTTY 385553 Tuau
wazlunagou
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AT

WadeunSeu
LWIELATOIRY Power point

YU UURNIR
LRaURUUHNYA
UJURANISNAaes
Usgiliunansuunau

U al | U o U ‘ﬂl U o
aswavinSeuTNiuasUaiseddgise Msndunemyunawmesiiinssuaadu 3 wa wuy
NAUMIMYUNSINUYANBLABS (Reversing after stop) MEUNNLUANABULNAWDS

Uszilunansuf iRy LavandnuaeineanIsysaInIsAmsTsy 9365554

Fon13158uUnIS@eU E-learning

LONa15UTENBUNITABUNNTNAUN ML ULBLAR T I INTERaady 3 Wa WUy NEUNIINYY
VRNMEALBWES (Reversing after stop) AILLUNLUANABULNALADS

Power point

wudnesiegi

Y [ 4 4 - 1 a s a ¢
sUdnwuzvasdydnuaiuazaunsalamuAmaIaInalnin 1w uunAnAsuwAes aind
Yuna Teasinan Wusuy
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YLLIIU

1. Funaanvaula
FUNAN1TENEUONAIU
ATILUURNIR
dunenisaluRfanssy

AR e A

Usuiliuran1suianisveassmdlunaass

GNEE!
1. yihmedeunauseu
2. Ussidlunueaaziilousannu Besfeldelumsufoinu uaraadnuasidoinisysannis
AIMEITH 385U
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HANTSITUNUNTIANTSISEUS
HANS TN UNTINNITSEUS Foensnaummuianeasiniinssuaadu 3 e wuundunis

NYUNRIINNEAUBLABS (Reversing after stop) FIBLUNUANABULNALABS AT

1. naldasy
2 BB A e,
3. @BNNSERU

NANISLSYUVDITNLIYU
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5.4 (Reversing after stop)

ANWUENITNAUNNVLUNSIINVEANADT MANBTT 2ITILNTUNMLUNBLADTLA 110Y1N13
wgaNamesnauIlY NsFuAuLamesazsuRuligumIednaunld Taanisna adng S2
w38 S3 uaviiladesnisugauewmesiansavilalaenisnaaing S1 (OFF)

5.4.1

st b= —-

1. anddunadunsun@dn 1 61 = S1 (Push Button switch N.C.)

3. anddunad@maesuniUn 1 73 =53 (Push Button switch N.C. )

D

4. ANSNIATNE 219951189 3 61 = F1 (Power Fuse)
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F2

5. Asn3ATIEasAIUAN 1 ¢ = F2 (Control Fuse)

9. wamas 3 d = M1 ( 3 Phase Induction Motor)

3-48



s1 amdlunavigaiusenas (Push Button Stop switch)
s2 amndlunadiunenesvuun (Forward Start switch)

S3 anduunaiutawesyugie (Reversing Start switch)
F1 ThdUaaiuieasinga (Power Fuse)

F2 Thddeariuisasatuau (Control Fuse)

F3 gunsallasiuneameinauiumas (Overload Relay)
K1 ABULNALABINYUYIN (Forward Contactortor)

K2 ARULNALBINYUL"Y (Reverse Contactortor)

M1 weLas 3 wa (3 Phase Induction Motor)
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242

F1

315 | G

=
|
|
o——o/.y-o—o
[
SEE EPA O/l/-O-O
13
[
[
|
|
[
|
—o/

ur j vl Jwi

5-18 f. 29950184

MANN131TAIRINSNAUTANImyuveemest lihnssuaadu 3 wa lun1sndunimyu
wowes 3 wlaiuildlaenisadumendlaguiladwewmes drusndunieiolifufulunsndy
e lusumuauindudesorrsuunameiindislunsaduaislivemesnd unamgudad
AOUWNALABS K1 selvinawesvyuvinnouwnames K2 selviteweivyudigluinsmdinouuna
wasdesiazinundonfuldlidwinundeusuaninmsdnisassening L1 fu L3 dunuuna
wosiladmiahauegdndifemgarinnu msdesiulilireuunames K1 uaz K2 shaumion
fu Mlflagdensuunatnidalineuidl vnainvesrsuunamesaduiy da3unin Interlocked

contactortor



K2

- ®

5-18 %. NIIAIUAN

JU1 5-18 N13619NATNAUN MY UMEIINVIEANBLNES (Reversing after stop)
AILLINUANADUUNALADS
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5.4.3

1. 3lo NA a3 S2 peuLnAWes K2 viwthiseliuawnaivyugie

Control Power

A0

JUN 5-19 . aN1¥MIVINNUYRINAT Wenaaing S2

2. Buhunaweslinyudensovneuflalaenisnaaing S2 nie 3 luruziiuainesnas
vyuey lanansavihnisndumanuls agdesilviuawmeiveavyudsnaulagnisnaaing S1

Control Power

00
S EEERR

CAGEE]

JUN 5-19 9. an138MIVNUVDNT Wenaaing S1
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3.) Wenaaing S3 euwnnwas K1 vinnthiselvisawmesvyuan

Control Power
L1 $
L2 >
L3 9

L
-+--f--] \-?"Y_\[

F3

Ul V1 w1

JUN 5-19 A, @N198MIVINUTDNIT WenaaIng S3

4. neaintyuna S2 way S3 nieuiusrliineunvnneiiilainieu uazAauunnwes K1
way K2 luauisavitanundauiule Wesannd interlock contactort K1 wag K2 salineudnmedy
] < dl' I~ (% [
wallanvad K1 wag K2 watdunistesiunisdnieas
5. WiatAnnislanasinandu lotnasinansiad F3 wuuilsidnaieiie 9syintinifini9as

AuANeaniy
Control Power

110
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L1
L2
L3

Control

— e c— — o — — ¢ e ¢ e em—

gl IRyl

K1

—C\
| -0

=
S

=L L L

E‘Uﬁ 5-19 a. ﬂ?i@i@’lﬂ%iﬂﬁﬂ%ﬂﬂﬁﬂ{u%ﬁﬂmﬂvisgﬂmama% (Reversing after stop)

AULUNURNADULNALADS
(#137: http://www.lpc.rmutl.ac.th)
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Power

L1

ol

Fa/T_L_L%xT

VYN e 51 |___?L

e g N YN

VUV e <3 I.__ - ———

K2 K1

JUT 5-19 2.(s10) N3HDIAINTUNIMIUNAIRINVEALBIADT (Reversing after stop)
PIUUNLURANADULNALADS
(#37: http://www.lpc.rmutl.ac.th)
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Tuansgnsiseu PUIN 5

.;(. i g e ﬁ RRRL mimuqmamaﬂw%
e sl { o hanine > T 1114 l._ 3 a 1
Y @ mzverniowdoo - YOUUIEY msmuquuamaﬂw% -
. LIRS
AsTLEdaU 3 Wda o
6 L4

4 A N Y 9 Y
YDLIDINTDUYDIU ﬂ’]iﬂﬁ'U'V]N‘Wl(!‘L!lIE]LG\@ﬂWﬂ’]ﬂi%LLﬁﬁaU 3 9ld Uy NIINAUNNNHY

WUUTaNAY  (Reversing by Jogging ) MELUNLURNABULNALADS

watmasaua JUAINEINYR WiavyanalinAULYEAIIIERIIRUITEUY 3 i LagaNu15aYiINIs
ndumanyuldlanisadulatsaneiinerdifuunassioussiy 3 waglaguilsnsdenisnsndums
aumyuTueg fUSnuuzY Larslavowawes nandumemyuteimesaadisrouunAnDs
fifisudulneitily 7 3 wuuluegfudnumuzmsldou fe
1. 19INFUNIMLUN BB LALA TS
2. FAINFUNIMYUNEIRNNELALDLADS
3. 2aasndunamguLUUTenia

1. msmuautewaiiinssuaady 3 i
1.1 nasndumanyuuetnasiniinssuaadu 3 ila wuu9asndunianyuuuienie
(Reversing by Jogging ) MIBUUNLUANADULNIALADS

1. Smsmunutawesiinszlaady 3 wia
1.1 venUssanvasnsnaunatuiemasaumalagnees
1.2 gdungisnisndunantuawmesaumalignees
1.3 83UngtaunnmINTaINISNAUNNVLUNBIADTLUY NRUNIVILUMEIINVEALDINES i
1.4 93UNEANYAUEYRINMINTUNIVULBMBSUUUNSUN M UNAIINveaLalnaslagndes
1.5 83U181199UYRINITNTNEUN ML ULBIN D TLUUNT UM L UNS gt ainasle
gneios
16 Anngiawmidosiureamsdadadulsasnuauldgnies
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3 4{' v a
1. adauniseu
2. WIYULASD9R1Y Power Point

mmﬁummilﬁmﬁu NIINRUNIINY U
valnestiinnssuaaau 3 wd LUULUUI9es
ﬂé’umammwu%ﬂﬁq (Reversing by
Jogging ) MIEBLUNLUANADULNIALADS

1. owFauiifsadestuidonifioadisang
aula

2. vonausTausTifaUsTasAluEoin1snaung
U NThnTELaadu 3 wa wuuwuy
Nasﬂé’umamuuw%aﬂﬁq (Reversing
by Jogging ) MIBLUALUANADULNALADS

1. aeudlommuhderesununisdanisdeus
lneldisau-nauiuiniseulagldniuiing
vostnseusesenduauilnainieuld
do Power Point  LAYAI0E198993

Usznounsaou

waunglminlunu

agurenseunalialun1fHeIRTNIsAIUAY

ueiweslwih waznoudednauiAafiuaui
92U UR Taeld Power Point
muauguakasliALugdvagyiluau
nnaLdaan-gunsniuaziaIosiioluniseie

29INIAIUANLATDINE LT

1.
2.

o -
SNTR AT
YIYASAILULATBIAY Power Point

nauAInIUAIEAIUuATlauazgasala nely

o & a1
ﬂ')']ﬂJEWUiWU‘Vl@J@%

1.
2.

4 maUAMMNUWATINONUTDEIHY
9 wardnanuYaade

antufin neufay Fnanudeasdunsennuiien
senaiignnEsuios
FILNUTNSEUSULNESUTZNRUNNSEDU NISNAU
VUL UNDLADS INTINTERAARU 3 td WUUKUY
Nf\]iﬂé’wwmmwu%ﬂﬁﬂ (Reversing by
Jogging ) AsuunuAnARULNARDS tUvinlu
U Imaﬂgﬂaaé’ﬂLﬂmLLaﬂﬁﬁmuzﬁ%ﬁmam
Invudin neuRIanL Fnatuteasdesieiand
gn1miseuses

Anwiluau Fnanudeads dennuddle
antufin peufay Fnanuteasdunsannuiien
enaiignmdsuios
nmafan-gunsaluaziaiosilelunsiluanu
UuRnsvintuu
Sufwhauazeaiufiufofnu
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theduswasUarszddniies n13ndu
ManyuNawmasiinssuaadu 3 wla wuuwuy
’J\Wiﬂﬁ‘UVI’NMHULLUU%aﬂﬁyﬂ (Reversing by
Jogging ) MIBLUNLURANADULNIALADS

yaunng i lununaas g

2. #UNANISUTEEUNATINNITNAUNNY Y

NowmasInvnTzLaaay 3 e WUULUU9RS
ﬂé’umqmgmwu%ﬂﬁ«Reversing by
Jogging ) ARBLUNLUANADULNALADS
WAeafuAeddelunisufoaau uas
Qmé’ﬂwmsﬁﬁ@mwgimwmi@mﬁiim
2395553 Tuau wagluneaeu

1. vhuwuunegeuvdasey smeanudulanazgaiala
2. ATR@RUAINYNARY Fnautedady
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bk BN e

WmdetniSeu
LWIBLATOIRY Power point

YU UURNTn
LRAURUUHNYIA
UJURANSNAaes
Usgillunan1suusau

U a 1 U o U 4‘ U U
AgkarinSuTuiuaglassddySensndunmyuuemaiiihnssuaadu 3 wa wuy
FVINFUMIMLULUUTONAS (Reversing by Jogging ) ARgUUNUANABULNALADS

Uszilunansuf URnu wavandnuaeifeanIsysanIsANsTsy 938555

don13158uUnNIS@eU E-learning

LONa5UITNOUNITABUNITNAUNIINYUNBN BT INHINTTUAASU 3 Wld LUUIIRINS UMY
wuudenns (Reversing by Jogging ) AIBLUNIUANADULNIALADS

Power point

IR AR

o/ [y L3

sUdnwazvasdydnuaiuazaunsalamunmaIanaliin 1y uunwAnAsuLmAes aindUune

o
U

Tonasivan Wusy
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YULLTYUY

1. dunaanvaula
dananisuilauoNasu
ATIAUURNTR

vaa

dunanisalufiananssy

a wa

UsziiunansufiAnismaaewmslunaass

A S

AT
1. vimeseundasey
2. Uspilunuesuazifousinany FesiaddelunmsufRnu uazandnuuridesnsysanms
AIGTTU F3UTITU
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HANTSITUNUNTIANTSISEUS
HANSIWALN1TIANSISEUS NMsnaummyutawmesininszuaadu 3 wa Luuaasnauniavyuy

(%
v A

wuuUdanns (Reversing by Jogging ) ABlUNLUANABULNALADS ALl

L AR I BB oo oo e e e e e e e e e oo
2 VA e
B BN YTEDU oo
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5.5 (Reversing by Jogging)

anwagNIINAUNImyLRUUTENAY M nMsnauneyunewesinenisna aIngdune
Asld Wevaseiieeanainaindlunauanesiazneavyu n1sisunutewmeszsuAulivyumse
v i v v a - = "y v o 2 o a ¢ =
Hrenouils lnun1sneaing S2 vise S3 wazllelidensiisasiauiminislanaing S1 eanda
s1 \Juainduuuiidenludiies

551

Sy R—

1. awduuuiidenlusilog

.

2. @inddunadleiunddn 1 63 =52 (Push Button switch N.C.)

3. anddunad@massundiln 1 67 =53 (Push Button switch N.O. )
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I e

4. ANSN3ATIE 29957184 3 #7 = F1 (Power Fuse)

1 &

5. AN3v3AThd9RTAIUAY 1 i = F2 (Control Fuse)

nig | g

— g

6. 1oLastanstad 3 Wd 2 i1 = F3

8. ADULVIALWBIUYULNY = K2 (Reverse Contactor)
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5.5.2

U1 Vi Wi

9. uama3s 3 @ = M1 ( 3 Phase Induction Motor)

s1 amdUunavgaiiiuteinas (Push Button Stop switch)
S2 dndUunaiiunemesvyuYI (Forward Start switch)
S3 aindUunaiiuamesvyudig (Reversing Start switch )
F1 Tddeeiuaeasings (Power Fuse)

F2 Thddesiuaeasaiuny (Control Fuse)

F3 gunsaifesiunamasinauiumas (Overload Relay)
K1 ADULNALABIMYLYIN (Forward Contactor)

K2 ARULNALNBIMLUT1Y (Reverse Contactor)

M1 WeLMB334a ( 3 Phase Induction Motor)
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5.5.3

F1

F3[G | G

12
|
|
o——o/.y-o—o
|
¢ /-oo
15
|
[
!
|
|
!
—o/

ur |vi Jwil

M
3~

JUM 5-20 N. 2995MAIVRINITNAUN M UKUUTBNA (Reversing by Jogging)
PELUALURNADULNALADS

NANNITAITMAINITNGUAAN ML UVRINBIBS lhnssuaadu 3 wia Tunisndunianyu
oo 3 watuwildlasnsaduaesuglagniadwemes dudnidunietelidufulunisndy
manyu Turuavausidudeseineuunaimesintelunisaduaneliomesndumemyudai
ABULNALIDT K1 salvitawmeasuyuunnouwnawes K2 sdelvuamesnyudieluiasidinauuwna
wosaosazrhrundonfulilddvhaundouiuaninnisdasssearing L1 fu L3 ddunouuna
wesiladmiaihauegdndidemgainau mstestulillinouunames K1 uaz K2 vhaunes
i vilalaesonouunauniUn Hineuinunanvesnauwnamaiasuiu



JUN 5-20 2. 1935AIUANYBIINATNIUN MY ULUUTENAS (Reversing by Jogging)
MULUNUANADULNALADS

5.5.4
1. neaing S3 Adbinaeniial meuuwnnmes K1 innthiiselinemaivyuemn

Control Power

L1
L2
L3

N — -—

A00
S SLIRR

wlg]g gl

JUN 5-21 N, @N1¥NITVINNLYRINAT Wienmaing S3
3. Weneaing S2 Alinaeaal Asuunnned K2 viwihiselviuameiviygudie
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Control Power

w1

I %!
" M\
—_ @

JUN 5-21 9. an1¥NIVNUT0NIT Wenaadng S2

3. BulAuneweslinyuienievinneunlilaensnaaing S2 w3e S3 uavazfos naaIND
napALaInINsnemesryuIUdssilopanannaindUunausinesasenvuy

4. Sneaintyuna S2 way S3 wieuiuazliineuunnmesiilainau wagaou uwinmes Kl
wag K2 ldanansavihaoundoudula

5. 1alAnn1slaasivandu lanesiransiad F3 wuuilsidnsieile 22inntnNndni9as
AuAueenty

Control Power

S—Z. . 401NEA1TYINUYBINAT IenaaInGg S2
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Control

L1

_n
N
 — |
| I—

O

K1 K2 H1 ®
N

U7 5-21 4. 299sndumeviuiuudenia (Reversing by Jogging) fheluniuAnABUUNALADS
(#137: http://www.lpc.rmutl.ac.th)
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Power

L2 ¢
L3 *

PE—-— — ] e ] e ¢ e ¢ e e

K1

=1L L L

M3

M
37U

JUN 5-21 4.(s10) 2asnauMavtuluudanie (Reversing by Jogging) MelunUANABULNIALNADS
(#1211 http://www.lpc.rmutl.ac.th)



“_» i 1.m2:.lm ALV LYY —— -
) ctib iyt R ‘ Fonie NMsmuANLBnes N

4 A oA ' Y Y % a
FOL30IMTOTONU N139DRIININAUNIIMYUNBWBS INTINTeuaadu 3 wia Mmewuniuin
ADULVIALRDS AIUANMETANADS dInT

Tuansgnisiseu PUIWN 5
P03y N1sAuANNEWas LI
=1
. LAY
AsTLdday 3 g .
6 9L

UaLmBTAUNETVARINAIUYA UAATYARBLUNITULVAITIHLTIRUTEUY 3 ild wazaIunsaviinIg

naumayulalagnisaduiateanenneifuunasdnenseiu 3 wadladgvinisiienisnisndunia

UM UTUREAUANBALY Lazylinvawalnas MINaUNInyuLBIABianuanigauunALABs

fifluulneitily 7 3 wuuluegfudnumuzmisldou fe
1. 199INAUNNVLUNBMDTIALATI
2. MAINFUNMIMYUNEIRNNELALDLADS
3. A9RsndumaLLUUTanis

1. nMsmuauawmasiviinszuaadu 3 wia

1.1. n13f939aTN1INaUNImyunaineslniinszuaadu 3 la AlsuuniuinAsuLnAlnes

PIUANMIBTHENNDS a3

1. snsmvansamasiinssuaadu 3 e
1.1 vsnUsslanvesnsnaumamiyusanesaumalagnies
1.2 auIsnsnaumayuneinesanualagnsios

1.3 93U18TaUANAIIVDINITNSUNIMLUNBLABS AILRUNIUANABUUNAKIDS ATUANAIBTLEN

WasaINTLA

1.4. 95UNBANYULYDINITNAUNNMYUNBLADTMIBLUNUANABUUNAKNES AIUANFIBTANNDS

dmdlagnses

1.5. 83U18NTYINIUYBINITNITNTUN UL ULDADTAILLUNIUANABULMALABS ATUANAIY

N & _a 1%
HanwesaIngle
1.6 Anszvamelewuvainistntesluiasaivaulignies
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@ d' v A
1. WevaunEyu
2. W3LULAIIR1Y Power Point

D1URNUANSLNYINY N156BRTNINGY
manyunamasiiinssuaadu 3 g Aeuun
WRNADULVAIDS AIUANMEY Fldnines adnd

1. pwuanuiiAeadestuidenuiieatns
Auaula

2. venansIauzAifaUszasAluios nsde
F99INITNAUNINYUNBLA DT L0
NIghaady 3 la FelunNuAnADULYA
W3 AIUANIY Fdnwes aInd

1. aouiflovmnuiadoresununisdanis
Seuslagldisau-neuiuiniseulaeld
Ausiuvestinseundesanluninug
Tvsindesildde Power Point wazfEns
Y99939UTENOUNTADU

2. woumnglvilunu
asutenIaumAilalun1sietaaTnig
AIUANLBLNOS NN Lagnaudednany
Aeafunuiawufid Taeld Power Point
muAuguakazlimlugdwugyiluau
pradatan-guniniuaziniesiielunisde
2995M3PIUAILASRsNa b

1.
2.

a A dl
LIYNVDATULAUN

1 a a .
GUQEJ?]ELmifJQJLﬂi@QQWEJPOWGF Point

naUAININAEANRIlILazEITAlY laeld

o Ao
mmgwugmwma%

1. 9 pauAauULazdNaUToAIdY

2. 9 wardnanuleaads

AUUTN MBUAIDIY FNOINTEITERTINY
domsenanfignimizeudos
FUNULASEUSULENENTUIZNDUNNTEDU N1IAD
1993MINFUNIMYULBLRes I seLaadu 3
Wla AIBRUNLUANABURNALABS AIUANAIY T
dnwes @ind luvirluau lneagaeedans
wazlyimuuzi iy

anvuiin peumany dnanuteaidediednend
gnmiseuion

Anwilueu Fnanudeasds fenudile
AAUUTN MBUAIDIY FNOINTDEIFERTIANY
o FrenanfigninGeutes
anafan-gunsaiuaziedosdelunsitlunu
UuRnsvituu
i'wﬁ’uﬁwmmaxmmﬁuﬁﬁﬁﬁ’ﬁmu
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theAuseagUanszdfiies mIsedns | 1. yuvunaasunduiou dreanuiulouas
nsnaunavyulewnesininszuaadu 3 wa 493014
AIBLUNUANADULVALABS AIUANAIE TAN | 2. AsIadaUALgNABY Fnaudossde
w3 dInd

wauvnglvivilunuvdausey

2. a3unan1sUTELUNaTIN N156D3933N13
ndumamyutawasiinssuaadu 3 wia
AILUNLUANADULNALABS ATUANAIY &
dnnes aind  1AvaduAeddelunis
UURIY uazandnuazifean1sysan
N3AMETIN 938555% Tunu uaglunegeu

3-72



AR

& A C |
AR TNLIY
LWSUULATDIRY Power point

LUURniin

\RAYLUUHNYA

UJURnIIveaaes

Uszillunansuuneu

aguaztinSeumiuaglasydfyiFes msdersesmsndumeavsuueimesliinszuaadu 3
Wld PELUNUANABULNAKIDS AIUANGAIY Tiannes dInd

Uszillunansu UAnu LavanudnuneineanIsysaInIsAmsTsy 9385554

4 = .
dN13L3YUNIIFDU E—learmng

LONA5UTENBUNITADY N13HDIVININAUNMYULBLARS I nTeRaady 3 wia Aaguun
LWANABUUMIALDS AIUANAIY TLanas adndg

Power point

wiuthefegn
sUdnuwzvasdydnuaiuazaunsaimuAmATaInalnin 1y wunAnAsuwAwes aind
Yuna loveslwan Wudu

3-73



YULITYUY

1. dunaanvaula
dann1suLEUaNaUY
ATIAUURNTR

vaa

dunanisalufiananssy

a wa

UsziliunansufiAnismaaesmslunaass

Al S

NS
1. vhwedeundaseu
2. Uszilunuiesuazifouiinny Gesiaddelunsufofeu uasaudnuueiifonisysan
NNAMFITH I3UFTIN

3-74



HANTSITUNUNTIANTSIS U
HANSTUWRLNITINNSSEUS N13raRsNIIndummyLLawesniinseuaady 3 wa meuun

WRANABULNALADS ATUANGIY Tanwes aind Al

SIS RN 1ot 121V OO
e BBV oo
B DN TEDU oo oo oo

3-75



5.6

Jugunsainldaunuaasivil ielinszudlvihluaidnnges viedanszualwlililwaniu
2995binuiidens Wuaindnldenuiuunnlunuiisesruaunisinauiieiie laen1stnalineu
wna Negngludeuaniizla (NC) w3aida (NO)

DT el

1.A7159N3ATE 29950189 3 ¢ = F1 (Power Fuse)

1

2.15M3ANE9 3AUANT i = F2 (Control Fuse)

5.6.1

4. ADULNAWBSUYUYN = K1 (Forward Contactor)
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2@ mdlunaddlerundiUn 1 i = S2 (Push Button switch N.O.)

4.AN573ATIE 199571849 3 1 = F1 (Power Fuse)

F2

5.A15M3ATEI 93AUANL 3 = F2 (Control Fuse)
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7. ABUUNAWMBIUYUYN = K1 (Forward Contactor)
8. ABULNALWBIUYUGNY = K2 (Reverse Contactor)

U1 Vi w1

91985 3 vl@ = M1-M2 (3 Phase Induction Motor)
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S1 amdlunavigaauuaines (Push Button Stop Switch)
S2 amdUunaiunowmasvauI (Forward Start Switch)
S3 anduunaiuNawasudne (Reversing Start Switch)
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Control Power
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F2

5.A15M3ATEI 93AUANL 3 = F2 (Control Fuse)

7. ﬂammmma%m{usﬂm = K1 (Forward Contactor)
8. ABULNALWBIUYUGNY = K2 (Reverse Contactor)

U1 V1 Wi

9. UaLWas 3 wla@ = M1-M2 (3 Phase Induction Motor)
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9. Sadunuaaaan (Timer Relay) = T

10.

S1 amdlunavieaaunawas (Push Button Stop Switch)

s2 amdlunaiunewmasvaurI (Forward Start Switch)

S3 anduunauNawasuuEne (Reversing Start Switch)
F1 dUaaina9sings (Power Fuse)

F2 hdUeaiuaasauau (Control Fuse)
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K1 ﬂamwmma%mgu‘um (Forward Contactor)

K2 AOUNAWBIVILUEY (Reverse Contactor)

M1 1owas3ma (3 Phase Induction Motor)

T Sladnuean (Timer Relay)
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n) RTUNNBIITUARRAL V3 Wi

2) RINFUNNNUITIRUAAAT V3 19
Faths 910 0) WAL 1) NELADzanal = V3 x V3
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Wnszuaduiiinueines = 100 %
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nszuailnarulenedlvansiad =100 % / V3
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5.10 YaAIuANNBLNasYliaUTuAIN55aU (Variable Speed Drive: VSDs)
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a

NFumaen NAML Y

V. \Y 3lengas
t

)

D
N

o
o

JUN 3-1 13asmsnageundiowdasiiiiluaniizlnims

o v

P, = madlwihiieulaanninddines
Vo = wssulihiinideierulaainlaniwes

I, = nszudlwihflelifluannoulaanueuiiines

1N9INSNAADUY L%EJ‘L!L{Ju’sﬂﬁlﬁﬁmmua%@\Wiﬁ@LLU@QIWﬂﬂuﬁﬂ’YJﬂ@J’ﬁI‘Ma@ Aagun 3-2

ly

L
V, NS Sxn B3

[ ]

JUN 32 19asanyavesmsiawdadliiluaniizlnges

MNMmRsauya UA 3-2 wiiuiinseua |, wonlvaduassdiu Ae nszua I uaznseua
drunssud |, ﬁﬁhwiﬂﬁ’u@uémmzmmm%nmaéﬁwﬁqL?qum wazilonsuavasnszua |, 99
TnsuerludruvesnszualihiivinlihAnnsgaydelunnumanuazdiuvesnssualuii ildluns
a5 10 AULTIIMENAIANAUNIUANLAVBIUNUNEAN LagAITUaNLAUSANYATDILAUNENLA

ANUAIRU P90

IC = IO COoS 90 ......... (31)
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R, - = (3.3)
Ic
v
Xm = = (3.4)
Im
= ! A o Y a = <
e I = druveansualwihivinliAansaadeluunuman
I, = druvesnseualnihfldlunsadaduusausivan
R, = ANAIUATUVNUALLAVBILNUMAN
Xm = ANSUENLALTAUYALNUWAN
wenndunyuassnirussuiunssualnivuyliliivan laasil
PO = Volo COS 90 ......... (35)
P
0, = cos” —0] ......... (3.6)
Volo

3.1.3 nrsnagdaundaudasininluanitzanieas

o
o v U 2/

TunsnAapULUURANL150N5EYINLANY 2 suvaesvawladinidn Tnan1sanisasnianiule

AUNT FIFIUNINENAADUNIUUTUYTUAITAINITN U AL TINTIE N TNABURUUTILABY

I v o oav v

Frgnszualnilividuidameinulgugiivesvdowdadlin Famesnuugugituasldnseualih

'
a a

Wepninmesnumiegidewasinelifesdtenssualniunn

Y

nnageundiowdadiiiluannzdniasfeliiuuaaiaugugiseduuvasdneusaduli

[y

wadbvinszualninssnuugugiivinduiinnvemsieulasiiiy Insvaaianienuyiegilvidnieas

o

1gailiesesinlwihndAnysioagaie fe Tndliwes woulnes uazliadines 9IN3UN 3.3 Ave

a8 v

USuwnasdaussaulniianglinissnudgungiiveniivwesoruainszualniwiduiidanssualui

U

vowmdowlatlil druarneldaninddinesazilumdsiniranydsluvaal ansmunvesvisaes

AU (UURS gIaNAenns, 2550: 153) dwlaniwesiiveagageruausenuliivaednieasday

fiAnUszana 5-12 Wesiudveussnulninnfidn daudsilmiamddnihagydeniaiuluwnu

ANty
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1N3UT 3-3 M mualn

P, = maslnihvazannasneulaninfimes
Ve = ussulnihvugdniasieulaanliasiines
I = nszualnivazamsasdaindunssualnidinase

\esannusanu Vg, AldlunisnageuiiAussanm 512 wWoesi@unvesussnulairnding

Joinlinszualuily 1, dardesuindsliiiunfa (Ardeluigaydelusnumanisddiuidn

Wuigaiy) Wensiwadiaganesesialnivisauasaunsamaveduivaudauya A1ay
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funuaLyalarAslenuaudayaiio s uUgugdlanuasiu fadl
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ZO]. = e (37)
ISC
VSC
ey Ryy = — (3.8)
ISC
LLaS X01 = \/(Z()l)z - (ROl)Z ......... (39)
il Zyy = duiluaudauyaiilofasaumeuugund
Ryy = AU UNUENY AN TN A UUFUNS
X1 = SuanimaTauyALla TN AU

manegevan1slnies wlanmaalnihgydelusnuman (P, = Py)

nsnaaeuluanzdnis sslanaslnihgadeluvaaiaionun (Pe = Py
3.1.4 A1sAUINKIAIRIe lunsadeundiauag

G819t 3.1 wiloudadlaliih 1 i@ 10 KVA uausasy 450/120 V  9annnsvindeusiai

nadouluanMzUn9as (Wasasnemulsund) Vo = 120V, I = 42A, Py = 140W

9
<9 Y
ANl

naaoUluan1eUn 1997 (UAATNNAUNGAQN) Ve = 25V, Ie = 22.2A, P, = 260W

Y

PIANUIEUNN
n. duvaanszualihivihliAnnisagydeluunuman
2. @1uvaansewa bl AlglunIsas UL s Adn

A, AVIUATUNTUANYAVDIUNUABNTINIATUNRET (43367)

3

4

1. FUDNUAUTANLAVDINUNAN NN UYAE)I(UTEN)

a

3. Bufiunudauyailonansan e uugugil (Wsega)

2. AnUAUMUaNYae NI MAuUgug (139g)

D

6

. SuonuaudauyailoNasanneuUgunll (Useas)

ad o - a v
Wi Weneaeuluannzlnimiyy 0, lWainaunis

P
G = cos‘l[ 2 ]
Volo

) [ 140 ]
= CoS —_—
140 X 4.2

= 73.9°
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n. dwveanszudlihiviliAnnsgadeluwnuman

I, = I,cos 6,

= 4.2 x cos73.9°

= 4.2 x 0.277
I, = 1.16
duvemnsuabiihivibiianisgaydeluwnumdn =
9. druvasnsewalnihnldlunisasadunsadidn
= 4.2 x sin 73.9 °
= 4.2 x 0.96
I, = 4.032
druvasnseialnirnlelunisasadunsalidn =
A, AVIUATUNTLANYATDIUNUIANTINIATUUTHAT (W3997)
Vo
R, = 2
Ic
120
B 2.848
R, = 42.13
ANUATUNUALYAVDINUMENN G UUgUYT =
4 SuenuaudauyavetnuaNiUUgUT (Wswe)
Vo
Xm =
m
120
B 7.472
X, = 16.06
SuonunudaNyaTemNuRanAUUgUnT -

4-11

1.16

4.032

42.13

16.06



3. Builunudauyalilofiansanmamumniegd (159g9)

VSC
ZOZ = I
SC
150
N 10
ZOZ = 15
a = 6 dll a 1% a a
@NWLL@U%?{NH@LiJE]Wﬁ]’]'ﬁEU’W]’NﬂWUV!G]EJQN = 15 Q

2. ANUATUMUENYaLeRATINAUY RN (US9ga)

PSC
Ry, = 5
02
(Isc)?
600
- (102
ROZ = 6
ANUAUM ALY NN TANAUN AL = 6 Q

a a

Y. SuanuaudauyailofansanaunAnil (usega)

Y

Xoy = V(T02)? = (Ug2)?
= Jas?-(e?
= V189
Xo2 = 13.74
Suenuaudanyaiiefionsand ey = 13.74 Q)

[

9. Weuuazivuaaeine Wiiuisauyaannsvagey el

’N’ﬂ'ﬁﬁiJ;Jua‘\]']ﬂﬂ?ﬁ%ﬂaaﬂiuaﬂ’n%ﬂ@?ﬂﬁli
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=42 A

B
O I o)
} |
l =116 A
Rp = 103.44 Q§ = 40324 H By =450 v
Vp-120v X =29.76 Q
\/
o I O
'N"Uiallﬂﬂaﬁ]Wﬂﬂqimﬂﬁ@U&LUﬁﬂTﬂgﬁﬂ"N"ﬂi
|SC =202 A R01 =0.527 Q XO]_ =1 Q
———w—]!
A N . y
Ly =1.126
Vi =25 By <|[¢-Ep=0v
y
¢
— p _ 342
0y = cos~ ! W(I)o] = cos 1[120 >
= cos™! 0.356
By = 69.14°

! Ao g Ya = =3
n. dnvesnseualiihviliiAanisagdeluwnumén

I, = Iocos 0,
= 8 x C0s 69.14 °
= 8 x 0.356
I. = 2848
dvemnszudlwiniviliiAnnsgadeluumuman = 2.848 A
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9. drneanseualninldlunisasradunsaindn

Im = Iosln 90
= 8 x sin 69.14°
= 8 x 0.934
I, = 7.472
druvaenseuglniinildlunisadadunsasiugn = 7472 A

A, AUFUVNUALYATDIMNUMENNAUUTUAT (W536n)

Vo
R, = —
IC
120
2.848
R, = 4213
AU UANLATDINUMAN NI UUgHT = 42.13

fogned 3-2 nilouvasliiin 1 wia 24 KVA vunausssiu 12072400 V daifumsiaudadlaiiuuu

WS Ul a1nn1snegaulianmsng 3-1 fadl

A9199 3-1 Aenee) msliinilaannasneageundendasiviin

W39AY (V) nszua (A) | maslnd (W)
VAEaUAN1IEIUA99T (UA9RIMNeRUYREnd) 120 8 342
NAFBUANTITANIDT (FA99 T uUgud) 150 10 600

a

vianewe msnusulidunieinudgugd (120 V) wasmeinudnglniiluiiuniend (2400 V)

IANUIEUNN

Y

. dwvaanszudliihiviliAnnsgaydelunnuman

. duveanszaaliihdlalunisasnadunsanaivan

AVIUATUNUALNAVDINUMANNAUUFUYT (W59617)

a 6 a

SUBNUANTANLAYRINUMENTIAUUGUNT (U5997)

a A a

Y
. BufiuaudauyailoNansanniwuyieni (useas)
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Y. JuonuAUTANYAlaNITUININAUNAGT (W5959)
9. Wgunazinuaaeieg WnuesauyaInnIsnaaey
ad o & o ! ! Y dqj
w1 landmuueainigg el
naaeuluan1zUnies Vo = 120V I, = 8A, Py = 342 W
NaaUlUaN1IEaN993 Ve = 150V I, = 10A, P. = 600 W

Weneaouluan1ielni9as myy By leanaunis

Po 342
— -1 _ -1
% = cos [Volo] - cos [120 ><8]
= cos™ ! 0.356
= 69.14°
n. dwveanszudliihfviliAnnisgadelunnuman
I, = I,cos 0,

= 8 x cos 69.14 °

= 8 x 0.356
I. = 2848
dvomnszudlwiniviiliiAnnsgadelunuman = 2.848 A

9. druvasnseualuihaldlunisasadunsadindn

Im = IOSIH 90
= 8 x sin 69.14°
= 8 x 0.934
I, = 7.472
druvasnseualuihalglunisasadunsaivdn = 7472 A
A, AVIUAUNTUANYATDIMNUAANTINIATUUUAT (W3991)
v
Ra. = =
IC
120
- 2.848
R, = 42.13
ANUATUNUALYAVOINUMENN G UUgUYT = 4213 Q
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1. SuenuAudaNLaveINUMANAUUGUT (5367)

Xm =

Xm =

a

SHONUANGANYATDIMNUNANATUUTHAT

Y

a

3. duiiwaudauyailofansanniiuyfend

a

duiluaudauyailoN T ImMA U A

a

2. ANUATUMUENYaLaRATUNA YR NT

ROZ

ROZ

a

AU ALY NN TANA U AL

a

Y. Suenuaudauyailofansanaunfenil

Y

a

SuanuaudauyatilofiatsaunauyFeni

Vo
Im
120

7.472
16.06

= 16.06

(W39g9)

Vsc

Isc
150

10

15

(W3989)

Psc
(Isc)?
600
(10)2

(W3989)

V(T02)? = (Tp2)?

V(15)% - (6)?
V189
13.74

= 13.74 Q)
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[

9. Weuwazivuaaeine Wiiuinsauyaannsvagey el

Nﬁ]5au;3aammsmaaﬂuamwﬁmws

0
_—
o o
A
llc=2.848A
Rp = 42.13 Q§ I = 7472 A H Eq =2400 v
Vo-120v Ky =16.06

\/
o o

'N"UiﬁllﬂqlJa‘\]Wﬂﬂ?i%ﬂﬁ@UiUﬁﬂ?’J%ﬁﬂafl‘ﬂi

lg-10a Ru=6Q Xy=-13740Q

P— AN /(XXj\

- -/

ZOl -15Q

Vi, = 150 v E4 H Es=ov

3.2 laadmasnnady (Voltage regulation)

Woganwssuvesnsawlastiduilsilunanduluilaniy azwnnmA19iuuInUILeeU19

Y Yy
Y

ailduey Sunaneaase i Wy %uagjﬁ’mmumﬁﬂ MssaunumdnnsuYnain Wudy uenani
nseenwuuiinfYaslaunmiouty dusssuremsoudasliinielifiivantudislnansiafuuin
vdfouvasliiindaiusldd uwidusssuiloliinantuileilnanuansnsiution vie senuuulilyl
WANANALLEY LaATINITAIUANLIITUTDIEBLUa NG

auyfin vioudaslifiiuunn 50 KVA 4,400/220 V. ugnsi1 lémmuemsieuvasliiyaluan
o

A1 50 KVA w39 4,400 Liad WuussiualuanvesvnainUgugiivazusadu 220 Liad

< & [y a a
Mluuseiuyalvanvesainyiegi
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a1 0V, = wsssundeuliivunainugugiineuiilvan ussiuilazlia1viniy v, eliillvan

i ) I3 = a v a X a4 v a a P & A
wolllnanwseiu 0V azanaudu vV, Juiiuusaiudunndudniively V,deaasy audeai vils Ae
ov; Tudnvauzadies fuwseiu 220 Tiad Mldusssiuialnanvesaianiegluiilelifivan wisiu

a a A

Umﬂawmaaamnmﬂu e

Y

0V2 = Ez = KE]_ ........................ 310

(%
LY

nalfmsgllifaussulninnaseuluveain , 1, = 0

e E, = wssAfeumtynvaaaniegiiieliilvan
E, = wsepdouwmileninvnainugugiiileliilvan
Vi = wssrunalvanvnaInUgund

= wsssundaulivnainlgugiiiieliilvan
Jelllvian wsesulangane 0V, avanadnas V, kssnuanaseuanalnvidawladiniimlaainaunis

Tn9a19 FadualndlAes (Approximate)

dnfiasaniivaaIayFendl azlam1 Vd, fall
Vd2 - IZROZCOSG i IzXOZSine ........................... 311
wazdinsanueaiaUguall aslden Vd, Tudnwasdeaiu

le = 11R01COSG + 11X01Sine ........................... 312

ATINLNY  +  WUNER nesiiawmes a1l (lag)

= = s s o v
ATDINNNY - UUEDY LN TINAWMDT WU (lead)

/
I,R,CosO 1,X,,5i00 /
- /..

~

JU 3-5 wnweslaszunsuuansd Vd,
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NINABTLABEENTUTY 3-5 usanulnily vd, 98A1 = AD  + DN Aqtuuseiu 0V, A1lndiAes

a v

(approximate) 9¢3lA1 = OA + AD + DN = ON d1uus9siu 0V, A1gnaad (exact) inal¥nisauiu

MEINMBS = OC

OA = Vz
AD = 12 ROZCOSO
DN = 12X025in9

= = =N P =i a a Ly a A ac 1%
""ENE‘U‘VI 3-5 UNINTUIAINN NUNAINYNBAU LLG]ﬂ7Q3WQW§€UWQWW%QG’JWU§M{]QJWQSVL@ﬁlIﬂWi

Tudnwazdednuasluaunis 5.9

v oa v 1

- o o < | = 1 A A
WeownvaalandewUadtniigesvasgiuindunisuimanagranieanuy Weiinis

a a a ! LY a Y a a s !
WasuwUadvaanamiedl Mzdwandulumeagundl wasdrinsivdsuwdamalguniifazdna
99 lunanBeglinaenian sty msmwesidudliadwmasniatdu lnenssainuaainyavilayale
Adlaazlignaesin Jsreamanlesidudliadwasnnatdy lnen1siiansananueainauniiadn

Tduaandnimumils wileutunsmeianusiumuauyad Aslanaiuuda

Aauesidudliadimasngiadu veandoutaslnil WeRiarsuiieuiu (referred  to)
YpaInUguniazlad
<o < 9 0vVy—Vy
Wesidudisnguady = —y. X100 3.13
1

01 01

—
—

OV,

<+
0 <<

o Vi = ussualvanvosnaaUgunil (A name plate)
A = LIsAuBUNIesUAm AU Ineualvan
\A - V, + Vd,
Vd, = [{Rg1CosB + [;X,;Sin6

19 s & & o & A a ~ Y} a a v
ﬂqﬂgﬁqLUaﬁLsﬂumLﬁﬂQLﬁsﬁu %QQWQJ@LLUaQ‘lWﬂWLN@W?]']?M']LV]EJUﬂUSUWa'JWV!mEJQN'{IﬂW 1
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c o < . 0V,—-V,
LUaiLGZIuGILiﬂQLaGUu = V— x 100 e, 3.14
2

02 02

-— < —>
00— < —»

'
1A

o Vv, = wssrunalnanvernaanieil (A name plate)
oV, = WSUBUNNVRAMIAN RN Ineualvan
0V, = V, + Vd,
Vd, = [,Rp,Cos0 + 1,X,,Sin6

Adegnel 3.3 wllaudadlimiana d6nsdiu 5 0 1 veataUgugdsiaudiuniu = 0.4 leviu
warsuenuwaud1.2 laviu vaalayiggiiininudiuniy 0.01 laviu uazsuanuaud 0.04 laviy
wesigudsnnadu Wendieudadlniindronseualilvan 125  wendussdu 600  1iad

LAz AMBsYRIlandiA1 0.8 (A11ad)

Wi dandiuveneainUgugiideniugi

= 5:1
K = 1/5
R, = 04 Toviy
wag R, = 001 Lo
Ro - R + R /K

_ 001 4 04x (—F Tova

5

= 0.026 Tovi
X4 = 12 Toviu
wag X, = 0.04 Toviy
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X02 = X2 + Xl / K2

1
- 004 + 12 x (— Y Tevi

5
= 0.088 Tovi
1Nd@UN1T 5.8 LﬂjaL‘W’WL’]E)%L‘WﬂL@@%éjﬂ'wﬁqﬁLLNﬁumﬂﬂf@fﬂ%ﬂa’]ﬂ%ﬂ@LLUﬁQIWﬁ’]Lﬁ@ﬁ%Wimﬂﬁ
YARINY AL
Vd, = I,RyCos O £ I, Xe,Sin O
LRy = 125 x 0.026 Than
= 325 Tas
L Xe, = 125 x 0.088 Than
= 11 e
Cos O = 08
0 = 3686
Sin @ = 3686
O = 06
Vd, = 325 x 08 + 11 x 06 Tan
= 26 + 66 Tas
= 92 Tad
g o 5 0V - Vs
LUE)iL“UUG]LiﬂQLa%u = — x 100
Va
oV, -V, = 92 Than
V, = 600 Taa
Wesdudisngaty = 2 x 100
600
= 153 AaU
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A19819% 3.4 3nF0E1N 3.3 dunieslawes fian 0.8 Unth smWesidudliadnasn)iatu

59 V, 600 1aa

1, 125 woud

wIRUantuInaInakUasbuin

Vd, = I,RyCos O + 1, Xy,Sin O
= 325 x 08 + 11 x 06 Tas
= -4 Thas
¢ 2 & V) OV2 _VZ
LUaﬁL?JumLiﬂQLaéﬁu = x 100
Vs
-4
= x 100
600
= -0.67 [2R)Y)

Feg1adl 3.5 mifeudadliifiniumn 20 KVA 2,200/200 V 60 Hz gniirluneaeuiiievihadinaisngiady
Flevnaeuwuuvesidn (open-circuit test) (FaAnannunaIausafus) Saniwes woufives uashadfives
sruAile 148 Sas 4.2 wend waz 220186 AUAIRU LAz eVAEDULULINATER (short-circuit test) (Yamn
PNUATIALTIAUE) TeATlieeT woudwes uashadiiwes 81ua1la360 Tad 10.5 weud uag 86 Tiad
FNUAINU 99
1. posasd vawmloulaslnin
raUilasand voandawuadluin
AnufumuayadidefinsaufisufurnmeUgunuasunaianiend

a

2
3
4. Suenmesanyadiflofiansaniisuiuvamesugiuazvaaiamiond
5

Y

=

wnadu WeiansufiguiuvaaInUguiiuazvaainyiuil Wewniesianes =

0.8
A5¥1 1. eodasd vewlawladliin = 148 Tham
2. aaUesand vawvlawladlndn = 360 ns

Aauyan1a Yamlioudatiuihazmianain redilesaea wintiu
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w3, AnusunuaNyadidle i suisuivvnainlgugduazunaianienil (Mvnainwseiu
2,200 Thas)

WSC
ROl = 2
I'sc
360 .
=— T
(10.5)
= 3.26 loviy
dnevien RO1 lUgunainnfenil (vnainusasiu 220 Tian)
"ﬂg'lé{ R02 = ROl K2
y v, 220 1
e K = - =
Vi 2,200 10
ROZ = 326 X ( - )2 I@ﬁll
10
= 0.0326 loviy
Vsc
ZOl =
lsc
86 .
= Tovi
10.5
= 819 Toviu
w4 Xoy = V(Zo1)? — (Rgp)?
= (8192 — (3.26)2 lotiu
= 751 Toviy
femnen X, Weuaaianiugil
2
XOZ = xOl K
1 2 ¢
= 751 x ( —) T
10
= 0.0751 loviy
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wisniaduilefansaniivaainugugi

oV, -V,

Wasigusdisngadu =
\Z

wsssupnAsanvnadIavdowlatlii Weiansanivaainugund

x 100

a

Y

vd; = |, RyCos O = 1, Xy,Sin O

! 20 x 1,000
2,200
= 9.1

-~ Vd, = 9.1 x 326 x 0.8 x 9.1 x 7.51 x 0.6

= 2373 + 41.00
= 64.73

20V, = ussiurnadnuzugil elsiiivan
= 2,200 + 64.73
= 2,264.73

o, = usssudlefilnan
= 2,200
2,264.73 - 2,200

Wesigusisngadu =
2,200

= 294

T N

. 369 O :
5 22
. R | 2373V
s

x 100

JUN 3-6 Uangen Vd; = AN
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wou
Tan
Tan

Tad

Tad

Tad

Tad
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WeRsannvaaiayfeni (WelUseuieuii)

f & s o
L‘UE)iL‘U‘UG]LiﬂQLa%u

oV, -V,
= " x 100
\

wssAunnAsaunaIavdenUadliiil Weiansanivaainy el

Vd,

1,

- Vd,

20V, = WSIAUTAAIAY)

§ s v
LU@?L%U@]LﬁﬂQLﬁ%u

a

A =
fond Weliillvian

l, RyyCos O = 1, X,,Sin O

20 x 1,000

220
91
91 x 0.0326 x 0.8 x 91 x 0.0.0751 x
0.6
237 + 4.1
6.47

a

220 + 6.47
226.47

226.47 - 220
x 100

220
2.94

JUN 3-7 uaneen Vd, = AN

4-25

wou

wou

Tad

Tad

Tad

Tad

Tas

vy




4 msgydelundeudaslnia

wilowdadliindueIenalnihididinsgadetesninaieanalnihussinvuewmesini
wazipseenulalni Mellwsgdwdewdaslwihiulifinnsgadeniena daudailvndeudas
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Usaunsaadn | wseduluiiede usasulninade 97U Tap
nauusu VERIRAT fiusuan
MDB-1-2 407 396.5 1
MDB-1-5 410 397.5 1
MDB-4-4 407 399 1
MDB-W/H-1 407 396 1

JUN 44 uanean1suuanussiulni lnenisuSuunundendaslniinas

AENIAI AN ITOYTNYWAIITY

A151990 4-1  neaudsuanusssulnd(naun1susuwnuvdanuaslni)

. MDB - 1 - 2 MDB-1-5 MDB -4 -4 MDB - W/H - 1
- KWH KWH KWH KWH
1 5,120.00 2,450.00 648.00 600.00
2 5,680.00 2,754.00 744.00 792.00
3 5,600.00 2,457.00 768.00 744.00
q 5,440.00 2,289.00 288.00 648.00
5 5,360.00 2,230.00 792.00 720.00
6 5,600.00 2,201.00 792.00 744.00
7 5,200.00 2,295.00 744.00 720.00
8 5,120.00 2,017.00 696.00 744.00
9 5,280.00 2,014.00 696.00 744.00
10 5,200.00 1,971.00 792.00 744.00
AVERAGE 5,420.00 2,300.78 74133 733.33
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A151990 4-2 wasusuanusesulnrinmdsnisusunnunsiaudadluii)

o MDB -1 -2 MDB-1-5 MDB - 4 - 4 MDB - W/H - 1
o KWH KWH KWH KWH
1 5,520.00 2,211.00 720.00 720.00
2 5,840.00 2,715.00 744.00 744.00
3 5,840.00 2,637.00 696.00 696.00
i 5,840.00 2,423.00 696.00 720.00
5 5,280.00 1,874.00 696.00 720.00
6 5,680.00 2,175.00 696.00 720.00
7 5,520.00 2,110.00 672.00 768.00
8 5,200.00 2,230.00 744.00 696.00
9 5,280.00 2,244.00 768.00 696.00
10 5,200.00 2,428.00 720.00 792.00
AVERAGE 5,333.33 2,260.14 726.86 720.00
Annausendalu % 1.6% 1.8% 2.0% 1.8%

gne19819 mﬂ%’a;ﬂa%wé’ﬁ@Lﬂuwé’mwuiw%ﬁﬂiwé’fmlﬁmﬁwiaLﬁau%uma:ﬁ MDB #4$1519%

434

AN5199 4-3
Wou - U MDB-1-2 | MDB-1-5 | MDB-4-4 | MDB-W/H- 1
.. 2006 425,000 102,606 42,480 52,224
i1.A. 2006 492,000 229,493 50,640 74,640
1318, 2006 406,000 329,299 19,440 60,720
W.A. 2006 354,000 484,483 44,880 65,520
3.6, 2006 352,000 670,030 41,520 59,280
n.A. 2006 459,000 883,336 44,880 64,800

Andesoliion 414,667 449,875 40,640 62,864
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Amdundsauiivsensale (414,667 x 1.6%) + (449,875 x 1.8%) +(40,640 x 2%)

+ (62,864 x 1.8%)] x 12

- 200,121 kWh/%
= 0.017 ktoe/U
Andutuiivsendale - 600,363 UIMA
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2. MIGYHIAVARIANDIUAINA LY FEN]
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o v a
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o v a

Py = maalninayideannunaInnewnmnesuyRens

NvTanyavramliswdatiiiifefiansanianizAnuiuu

R, R,
VVYV Q
—_— —_—
I, g
IAAIAAN d y
aInnTu p YAAINAIU
gund VR

JUN 4-5 29asauyavemlowUadluii
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Nesauyavevioudadlni sun 4-5 Maslnihgadeanuaatamesnanla dail
P = IR 4.1
col - 1INT e .
P, = IR 4.2
co2 - 202 i .
Tadufdslniinagydenavanvesunain (Pe,)

PCO = PCOl + PCOZ ................... 43

dg, o v = g g 14 ¥ U 1 L dﬂl
wen il Mamaslwihgadsluveainnmundslannniséesineg Al
NNIUNAg T IMseuUgugd

PCO = I%R01 ................... 44
nNIulgUiiunlinieuyiend
PCO = I%ROZ ................... 45
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N3UTN 4-6 azdiuIndunsmiiaslnihgydelusnumdndaniilinasuuvaluny
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nszialaneniasaes

4.4 mamasinigyideluvaaianauasniinlaguawmdoudaslnia
mdslwihagdeluraainneaunstu WWumasliihngaydeluniioudadniiifiedelnaniiu
ffpvseldainnisnaaeuvesmloudasiniwazdnises Adumdsnihagdeluvaainvemeuns
o <@ A v ! a [ 59 2/ & b4 | Ay = | AV o v =
dawuidawudeiuwiivdowlasinihtiudielnantdesniniidavseuinnitiinaveyivlvigaydely

Yparnveslastiuldsullamulime dsaiuisamlaninanmiee dusal

o 4 o w a 5 A 1 @ a v

AuUALA P, = maslnihaydelurnaiamesunanmuniednelvaniauiiin
Pon = mMaslniihgadeluraaianeswasisvaaedelnaniinlae
n = PUITRIlee) vewssulasinidiednslvandisuiuiing

Peo = IzReq
Poon = (nI)ZReq
Pcon _ (nl)z
Pco 12Req
212
[2 Req
P
—con = nZ .......................... 46
Peo

4.5 Uszansnmmvasniiowdagluiin

[

Masdunandrauviiundendvadlnihasdumdsiniy uwaslifddlwihuidnldgoyde
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1:’out

N ; D100 4.7
i —Pompjr’“ljloss x 100

Tnaridalnifieisng Pout - Vlpcos8 4.8
= KVA X pf.

LLﬁ%ﬁ’]ﬁﬂlWﬁ’@ﬁyLﬁﬁlﬁgﬂﬁmﬂ Poss = Po+ Poo 4.9

4.6 NMSAUIUNAIATEY Tun1sUsEansnnveswndaudasinin

faegnefl 4.6.1 wslauvaslaidin 1 i@ 25 kVA YuIALSIFY 22007250 V SA1A1udiuniuann

[y

naanUguniuasnfend 1l 1.5 uag 0.01936 auadiu Wedielnaaduitafiaiiusenauias

9 Y

o

0.8 Amaauazdimasininluwnuman 260 W asA1uInm
n. Maalnihagdeluvaaianesunmnmun
2. Maskninagydevianue

A. USLANSNINUD99L oL UaIanun

[

ad o & o ! ! dy
9/NM Iwamwmmmqﬂ] NU

vV, = 2200 V wer Vo = 250 V
R, = 15 Q wr R, = 001936
Pf. = 08 awas  way P. = 260 W
Aevdouladliih - = 25 kVA
B Vi B 2200
a - v, - 250
a = 8.8
; _ KkVA x 103 _ 25 x 103
1 v, 2200
L = 1136 A
[ _ KkVA x 103 _ 25 x 103
2 v, 250
L = 100 A
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o w

n. masliihaydeluvaalavesunaviaie

Poor = IR, = (11.36)? x 1.5
= 1935 W
Poz = I2R, = (100)2 x 0.01936
= 193.6 W
P, = Pooy + Py = 193.5 + 193.6
P, = 387.1 W
aslihgapdsluramanesunsiavin = 387.1W

o |

G089 4.6.2 wilauladlndin 1 wa 50 KVA wwiewsasy 22007240 V iledneluanfufinai

M

Wusgneumas 0.8 amds Wiusgdnsam 90% uwavdmasinihgaydeluwnuman 500 w

IANUIEUN

o w

n. Maalnihagydeluvnainvewnaviaie

. Maskiihayideluvaaiavesunaiavie Wendisudatlnidrglnan
sanluniniuasanilsvesiiiin

[

25vi1 landivunaaieg asill

Vi, = 2200 V waz Vo = 2do v
Pf. = 08 amds  uaz P, = 500 W
fifandoudaslih = 500 kVA waz 1 = 97%
P,oi =  kVAxpf
= 50 x 103 x 0.8
= 40 x 103W
Pout -~ 40 kW
1 = —— % 100
go
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l:)out

Pin = n
(%5)
_ 40x103
- 97
(%)
= 41.237 x 10°
P, = 41.237 kW
n. maskiihgadeluraaianaawasiane
Pout + Pross = ]
Pioss = Pin = Pout
= 41237 - 40000
Poss = 1237 W
Pe + Peo = Pioss
Peo = Ploss — P
= 1237 - 500
P, = 737 W
maalnihagyideluvnaiavesunviae = 737 W

v, Madihgadeluveaianeswasisnun WenilowasdlnirdreluaneanlumiriuaTmilaves

[y

ffagartmuals
Peo(1/2) = 2Py = (%)2 x 737
Peo(1/2) = 18425 W
ﬁwé’qlﬂﬂ’lqwﬁﬂummwmLLmﬂf'T“wm dlovdouwvaslulfindrelnanesnluvifu

A vTlsuReiin = 184.25 W

[

foenefi 4-6-3 wileuvadlih 1 wla 75 KVA au1ausesy 3300/400 V a1nmsnagey Siesil

W399 (V) nszua (A) | fdsludt (kw)
NAHRUANITTUA99 (NI UL IR U RE Q) 400 7.5 1.4
NAHBUANIZANIDT (NI ULTIAUY AL L) 230 22.73 2.5
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wlvaneenll — , — WuURNR, — winvesinavesvdawladlnding
2 4 2

R LIRIGRIN iR D!
ANPUSENBUNAINHN 0.8 Aa11ae 9AUIU

n. mMaslwdhads Tuwnuivan

YRS

2. maslwihaydsluvnalnvesunsisnuaninelnanfidnmige

o

A. Uszavsnmwosdlsudasluindneluaniidnemie

ad o & o ! ! U l;’
9/NM Iﬁ]V]EJﬂ’]‘WU@ﬁ’W]N‘] PNU

nagauluan1ziUn99s (Uaaseulgugl) Py = P = 1.4kw
nagauTuan1elnies (Uaasmuniens) Pue = Py = 2.5 kw

vV, = 3300 V war V, = 400 Vv
wiavioutadlai - = 75 KVA waz pf. = 0.8 aAS

o w

n. maskiihgeydelunnumin
nnedgeukuuLllmeas Maduialdaninddmesezsiduidaliing ey

a

wnudnauauazliimdeudatihazgireluanluwilsiny Adalniagdsluwnumninasd
AAST
1.4 kW

PO = PC

o w

maalvihgaydeluwnumdngen

1.4 kw

v, iaabniihagydeluvnaiamesninmunidnglnandiinAisingeg
INNMINAFRUVLUUANIAT  Adabnihdlaanindlmesosiduidsluihgydely

wamﬁgwmLLamLU§auuﬂaﬂﬂmﬂmwﬂﬁ’wﬁ&iwa6‘]

P,. = P, = 2.5 kW
& o 41 a 1 Y,
Weoanelani 5 vesiinn = - Azla

Pco(1/2) = l’lzpco

1\ 2
=(5) x25kw

PCO(l/Z) == 0.625 kW

[

o o i 1 a I|
maelnihaydelurnaianeunei > YOINARLAT = 0.625 kW
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o +4 3 - 3 v
LlIE]‘\ﬂEJIMaGWl Z VDINANA N = Z T\ISVLG]

l:)00(3/4) = n? Peo

PCO(3/4—) = 1.4‘06 kW

o o o ~ 3 aw A
maﬂw%qagmaiuﬁmammﬂmeZﬁuaqw AuAY = 1.406 kW

dlednelwamduian n = 1 avld
2
pco(1/1) =n“F,
2
- (l) x 2.5 kW
1

PCO(l/l) = 2.5kW
Adslwihgyidelusnainvesuasiiiufidadian = 25 kw

o - 3 Ao 3 v
LiJE]‘\]’WEJIMﬁGW] E VNNAR N = E ’ﬂ%iﬂ
P = n?P,
co(3/2) co
2
=(% X 2.5 kW
2
PCO(3/2) == 5625 kW

o w

maalnihaydelurnaianeunsd

[y

N W

A. Usgansnmvomdandadlnindneluaniiinasiee

dledrelvand % ysfifinazle
1
%m=EXMMXp£
=§><70><103 X 0.8

P, =30%x103W

= 30 kW
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1:,out

n - PouttPiloss
= 20 x 100
30+4+(1.440.625)
N =93.67%

[

UseaAnsnnvaasiouladlwind = vasiinll = 93.67 %

N |-

o 4 3 aw v
LN@‘«]’]EJIM&@V] Z “U@ﬂﬂ/\lﬂﬂ‘\]%iﬂ

3
Pout = 1 X kKVA X pf.

%><75><103 x 0.8

P, =45x103W

= 45 kW
Pout
T] Pout*Ploss
30
= X 100
45+(1.4+1.406)
n = 94.13%

4.7 nsuaandeudadiviiduussiulnings vaslidlddaldau
vifouvadlwiilelifinsldnuvdedefulnan lildudainvsouvasuinazlsivhauus
sdfoutadlnihiannihauaand Sslunsdiashliinnsaydendsnulwitlundoudasini
wagyiliAnnaidenaninveandiontasliin Falnasdeoignisldiuvemsiout aslulilr vinlveng
msvinuvesiioutadiwinduas Fdumsufoaduinlifinsdeldaumsioudadinihiulvan aasd
sgihmsvaavsioudaslifihduussiuliings elunmsannisgaidendsnunaziunisineignis
Tguvosndoutasiiieenldla Imalumiv‘hmsﬂaw:ﬂ’aLLU@QIW%']%%@T@MWI@UQL%smmg

waglunsuifauynasimsnasigunsallesiuuwasmsufifnuegees 2-3 autuld
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4.8 nrsdeluanlimunzauniuyaaiian

Snsenlulianutisiaivenisld (Time of Use Rate-TOU) fuumgas On Peak faus
JunNs Daansiaan 09.00 w. - 22.00 u. Lﬂﬂﬁhdﬁﬁﬂ’ﬁﬁﬂﬁ’ﬂ?\lﬁ’]ﬁ@ﬂﬂ’j’lsth\‘i Off Peak (Fuians-a19ine
wagTungaindngne) femagas 1.50 v fadu aasiilddianaidananandarucuiiadly
ATTUIUNITHAR waEAIUATEEZIIA1UVBALAS 093N TS off-peak Fansviaulugas
Off Peak wnu19 On Peak avanunsausendaamasaulnidile
gnsaeegne  Tssnuuianiadinisldaunieseunis vuin 32 Alated Tunislianudoulasiian
MuUNAvalssuUApYILIal 08.00 U.-17.00 U. %nnﬂ 9 JUNNLSHULAETIINTOUL 1%
srozatlumsoulszana 5 Flusetu Issuldsasmaliihuuu ToU fedeulunisrieu
Fanaa Feinmsiretianatnseunialurilutig Off Peak unuiiivanalddresundsaulndi

aunsaanattateaunasnulndiaale 126, 298.37 un/A

1 14 [
4.9 nsmauauAaudasnsnadnitgegn
A1ANFBINTNAIUINTNGIgn (Peak  Demand) 1lumusuiimalniimuaduuiiie
AIvANNgAnssunstinduntsluaniuysenaunisangy ldlvsidunfuldlugawiaisdie

FeazdAmmuanaafiulumuussinngldluih

Mnmsdsamuitaaulsznounsiviinaiianuiesnisidslnigeandininiiunin
arudesmsiu enaifleananmsldlaihedislimnganiafeinisauaunsliliii Tnenisée
Pasnaiidedddlninurseddilisuduluyilusisanfidnsldlnindes awnsoanldses
wisnulaglifimsasmuld  Gansananudeansndsugigann 1 kW anansoaneilddieasls
74.14 - 210.00 v

4.10 mstngsdnemdiaudadlnin
wioutaslninduasoanalniindesnis nisiipesnuidesninasesnalnigdadug
wiogndlsimundeutainfeinisnisnsvdeunazindnwinusses daussezlunsnsvdounas

Ur3ssnwrtuazuuiisslandusgiunisldau anmdannden aaruninswesmiswUaslniidue

Y

dedhAnlunsnsraeuiasUngssnymdendatlii fAe

o

1. egnsldnuremifeutadiiil udfeutatliihiiforsnsldnuwdunauu fnfedgmiu
vesads Wafeutuntoutadiiillmi asnsaaeuasdeauaziosnsauiniy

2. ennuddyemieutasivlih vifouvadwiuisia Weiinnsthgademenyliannsadie
nszualwillvisuTnanld vieenaasvililuieiy duinduluduveddssugrainnssuasyiliifa
arandsmefuognann mezasiy msiusuriemstmnadeunsiouadluih
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3. anmwandsunisingmsieudadiiil danuddyain Tnefisadesdinshauazen
nsszvIeeINAvamdaLUaini fuasvess ATy Seilnareaurunsieudasiiasidenanin @i
Julpswiselangazgnatiuinnse

4. anmzmsldeundeuwdas nsaimsldanundeudaciinfitound wu msldmuiuinaves
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InifnunAAnanaudeugs ieltileduta 1usy

2. NNASAFIUAINUAINUALIAN (Regular Inspection) WJunisasiageundewas
vauzliignldenu 1 2 dnwee
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16. INANDNITIEIUVDY
L5961 (Ratio test)

- THeSesiniidunin Ratio meter il
ASIVADUAIDNTIAIUVDILTIAUNT D
ﬁ‘imausaumaﬁmLmqmaumﬁm
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