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ABSTRACT
The main objective of this project is to study the energy consumption in the
freezer by bringing the cooling system to apply for the frozen food preservation. The
cooling theorem, heat transfer, presser, temperature are used to analysis of the heat
transfer and improve the operation of the compressor and temperature calculation
of evaporator, condenser and other elements to reducing the energy for increasing

the efficient of compressor in freezer.
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2.3.5.4 M@2UsnIg

Tussvudailvgiaziindiuinig (Service valve) ifieldlumsdouse
unsinfussutlunsnssae Uiy wasnmstiuvsedieasviamiudh-sonssuy
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2.3.6 @159AuEu
ansvhaudu(Refrigerants) ﬁaaﬁﬁiﬂ'ﬂ.ﬂuﬁ"mma‘tumsﬁwmmnﬁuﬁaumigﬂ
%’Uﬂ?m%’auﬂﬂni’maﬁaaﬁﬁuq dwiulussuumsvihmnuduwuudalefivhmsmaaed a1s
‘Vﬂﬂ’ﬂllLEJ‘L!MLJ’]EJﬂd'USdlﬂE\WN']U“UEN‘JQR]ﬂ'ﬂ‘u%’luULUutﬂ’JﬂﬂNlUﬂ'l'iﬂﬁl‘dUﬂTlNi@Uﬂ?U
sy mumsﬂmaLUu’Lawmmmumu.a.,amwﬂum uay mammaaummansvmums
m'uLLuuwmmmuqdzLawqmwQuQa mmamuaaunulﬂ Bithic Fuagiurilavesansinninudu
wazanMENslieIuy

2.3.6.1 madenldasinanuiy

R-12 Dichloridefluoromethane (CC12 F2)

lanaslslovgoalsiliou dnnaud® Lifd wasbifinduiiamdudus
N1 20 WadduMasuiuins Tuarududuiinniu ssiindurdrefuasueumnssaaslsd
uananddliifufiulifaniou Lifnly uasiigauiant ~21.7 °F (-29 °0) flmuduussennie
sViadves R-12 fig dv1

R-22 Monochlorodifluoromethane (CHCIF2)

Tlurnelslavgeslsiiou Ao arsvhaufuduassifignianniy
dufussunhauiuidesnsgamgiidnlusiaosig Tawanunsaldiugiduniely
ATIIULaETTULUTURIMIA R-22 fiumniAliidudy Lifdansey Lifialv waziigadien
Wiy -41°F Aimamiuussenniar-22 anunsaldidiunaumnsawesuin lsn3 gngu fuves
viiewilavaelda Tnor-22 duinasihiwiesnudunauagsesiunisiniuieduugodd
Tlaweslastens lussuuiiterdmheaniinainh anudusiadues R-22 Aediie

R-502 Refrigerant (CHCIF2/CCIF2CF3)

R-502 f@ A1MaANTENIN R-22 Uay R-115 ludndiu 48.8 : 51.2 a19vi
asdurdatiduarsvhaubunaddiyaidaninsiigmauaziaifioaiiasiian  wias
uansmgAnssuuasnanideir Taod R-502 fquaudilidnndou Tidald Lidufvly
sl wasllyadionwindu 50 °F fimuduusseania arsviiaradusdadannseldls
funommsawesviagnguvindy  Tedwlugludrasiluldtugunsalilifenfunisududs
23 iulTuududs uwasiusguemsnsasiaddmsu R-502 Aediataou

R-134a Tetrafluoroethane (CH2FCF3) tansevigelsdisu

R-134a fmuadnondafiu R-22 wnudasuana1eiuil R-134a L
Sunsresotulelsuisannsaliuny R-22 1§ fauautide lidansou Lifinln uadlidufiv
flaauieauiiy -15 °F fmuduussennia Tavhluagliluszuuvinubuiiiigumgiuiu
nan wiessuuUiuermea wu  ssuudiuenaluenas saeud  wlagidusaddmiu
R-143a fedvgeu
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R-717 Ammonia (NH3) uaxluiily

R-717 iuansvhenuduiildiuiallugramnssy faaiieasiaiu
~28 °F finnufuussemaenuandiivi 1% R-717 dhgnihluldiunnlussuui po
duidieamsgamgiininin 0°C Tasfinnudulugnlusmeslifessniinuiuussenia
AuanAlaeluves R-717 Ao (dufelild Infugu ferudufivwhatsssuudssam
windusaiuivtilaeassagyiiiaunalniaziniuannsalunmsialilaianiessiad
@ iU R-717 Ardlu

R-125 Pentafluoroethane (CHCF5) inungwgoalsdisy

R-125 Aeanswaniignlilusumnimuazanmnivunan failyaiion
Wiy -55.3 °F finuduussema quautives R-125 Aeliiuie lifell waglife
ndou usnani R-125 annsodluliuny R-502 IdEndasasvharaduiamading1an
safidnuaisanedh suiufedmuddgunlunsdenlilinsiuaudosnismaiingld

a v o g w a v a < )
nuiladsziav udranansavilivssaninmeasszuvanasla - wieenaiinlgmuieadu
aunsalnef luszuy

2.3.6.2 NFIMUNEITNIAMUTURINTEAUAINUUADAND
UaNIINNTWUIUsENNEsIAILLEumLasRUsEnUnIATILasaN TR
vesanipidy lafinssuunuasudinguansvhaniuesnauseiuautaendie Tae
wusmummdufiv  wazanuawnsalunmsinlwwesaisviaudy feindnnissuunaiy
Yafmuauas ASHRAE (American Society of Heating Refrigeration and Air-Conditioning
Engineering) 64l
[ a
- ANUUUNY

Tnduunarsienudusmunnuiiuivoantiu 2 sedu Ao sedutu A Laz B

& o < éd L) [~ a 5 [l [ [ =Y
u A Aeansvimudundszaunnuluivm uaglisyyseauaasmmunduiy
U B Aoensvhanudundszavanuduiivgs wasinissrysvivvesmuluiiy

o as i 7l £ 2/ o nl ] £y 1
nsimueszauldamLtuYeEsAIEun 400 ppm (dlududiumse
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usgnidunnsgulumsnsisasunuiuiiy
- Auasatunisanln
laduunarsvihanudumunuansolunsinlwesnidu 3 nqu fe nquiay 1
NAHLAY 2 Wa¥NGUaY 3
1 = o @ :J 1a
nquaY 1 AsansviAudunlifalv
ngulae 2 Asansvhanuduifianuamisalunisinlwlem
| & ° & aa a I
nauay 3 AeansviAuduiniiar e salunishalulea
dmsunsinseauanulasndadunistssauanuduiiviazaiuaiunsalu
sAnlYREISYIIAUE LIS WL seduAuUasnds Al wuneieaIsvinaanu
=Y Jﬂ at Y c‘l Il £ d o o
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wiads | TzAueltw | Yledns | ssAuetw | tiledns | srAuaniy
viaamibu | Usesdo | virecnndiu | dseads | vaeamadiu | Useedu
R-11 Ad R-134a Al R-407C Al
f=17 ikl =143 A2 R-410A Al
R-27 A R-152a A =500 Al
R-37 ) R-245¢ca v R-507 Al
R-123 Al R-290 A3 R-50¢ Al
n-174 Al R-40714 Al F-717 87
R-125 2% R-8064 vy R-744 Al
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a) ileinnssalua lviuRsurfuemsuasiduauihlvisa ndu
Wasuwawialusuase

5) LiviuAfsemsedanseudanuazaunsallussuu iy 819 wanddn nan
namdes noswe avalilen \Huau
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wasuwasmeluszuuldlaglaiasuanm
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Wuluszuush gunsalfivunmdnas dminiuneslindnuanag
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10) Pwsafuisunsaduldi annsawnhiuvdedundugindassnls
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2.3.7 AMUEINITAVAINITVIIAUEUNING ]
AnuaNNIAYesNsTAAiunmnuivesneuwaaeeslag sstufuani

MIVNUTDITEUU ua mmmu1-staﬁuu'ummmlma“|nasmmﬂwawamawmaﬁm
mufusienisnan wazrnsvaruudemhenavesmsvhmuduiivyudeu §nsn
mslvadunaiilfveanisidnvzvhiuinavedleamsmniuiiaiassagadndemis
nan danuAimeunsaweiiusEdniam 100% uwasnIvuanguvstmBumsawasusIyle
asiauduegwauysel Uinasleansvhanuduiiiunlunssusnguasumsaieaiuay
Qﬂﬁmiauu"mnmwaﬁuU%mmsﬁqnqumé‘auﬁ Wil urumnavesasie iy
Wigunhdrmsivaldslsumsvadleansanuiulunszuangusienat awnsafwanldain
naRTEINUTINRsTignguindouiifunuuiivesloa smBuRdanly
pouwsaes wandosnuimasiumstudiunduresaavuuiiy nszasdusngns
lviaL’uamaa;vwnmJUiu"|mwaﬂaumaauvnn'rimaﬂiu1m‘m1waumlamsmmmwumﬂ
dadunludosdn sl

Vo/V (2.1)

< o a
W m = dannisivaldana, ke/s
™~ < a4 o a a | a
Vi = Vsnmsiignguindoud, L/s @asdeiund)

V = Ysuesdnwisauadleansitanmuiiu, Lkg

2.3.7.1 UszAndnwaausung

lumnamguidiiedesdnlifiusinnsihaviiogngu waslifinaigeide
lnqundesdaazgalomsimmubudunlunszuengulusdaztrstnuiiunisadeuiives
gngu  wilumaUdalianmsavils Wesanliamnsoasnadesdalasynainuiinnsi
Tanilegnguiazhgulduazdaiinnugadsrnusulurusilomsivasiuluvierinuand
malﬂ'hLLa~mé’m'Naaﬂé'nﬁwnﬁﬁﬁu‘iu‘mﬁ'jwmﬁaanau’lwﬁwLm'u'amueimauu (Top
dead center) ﬂuulamw1m’mLaummwuqmaaaa'lummmimwmuaanawuaﬂumnw
DONNIMNNAIMNNBEN 1am'm1m’mLaummuua"mmmmuuauamunum LLau’Lummuw
qﬂQULﬂaauwaﬂamTvnmnmauuﬂumﬂmi’umam JunsTATLTuanainInALey
sumadh  ndwnadhsestauazgalearsvhaududunlunszusngy  vilileansi
ﬂ'amﬁuﬁt.-ﬁ'mﬂumwanquﬁﬂ%mmiﬁasJﬂ’iw%mmﬁ@nqumé"auﬁﬁaﬁu Uszansniwiga
Usums Tanuneds é’mﬁdauﬂ‘%mmﬂam'aﬁ'lmwmﬁuﬁrﬁ'ﬂtﬂuﬂ'isuanqusuaam’%:mé’m'lutwi
avtdnseUiinmsiignauindoud deil
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Va
nvol = Y, (2.2)
= s a a a « .
e nv o] = Usgdvsnmalianas(Volumetric efficiency)
V, = Giwwsleansvhanuduidunlunssusnguas
a < 4 4
V4 = Usumsvgnguindaun
w3
Vo = VaxI| (2.3)

ety ANETNNTAYRINNTYAME T Le= ﬂ’amam*ﬁﬂﬂuadmsﬁﬂmmLﬁumamqwﬁ X
Usgavan1nigausuang

2.4 AISNN9IYVBNTEUUNTIIAMAEULUUSALE
wanmavhaududunszuiumsiemaiudeussnaniuiivils Fadeenisihan
ulnseudoussgnasiuamihanudy  mndussieudussdiemanuieuliiy
gmAmeueniu? - ansianudussiiuinaslunisdemansdeulasendunssuaunns
saansianudulidule nszuIunITAIUNLY NSEUIUNISTNEFILALNTEUIUNNTTENE T
nSTUIUMISIMAN T dsARANEILEN 9 VDITYUU
nsvhansu (Refrigeration) Aenszurumsmemeniudousananniuivia Tag

o
W
v o E=} = @ a | ot =
Waﬁﬂﬁi'ﬂﬂﬂ’ﬂhiﬁu ﬂiaL'ﬂUﬂ'ﬁSU?UﬂTﬁaﬂquﬂuﬂ LLaSiﬂﬁﬁqquﬂuﬂJﬂaﬂﬁUWW%B?Wﬂ W

4

seansiauduliiinigamgiisauy

2.4.1 szuuvianudunuudale
o (=3 - o nluL o o a
szuuyhanuduiasiasesUsvomanleludagiuidusruunisvihauiu
wuudale msianuduigivalisunelussuulnegnasana luszuuiauduwuuda
lavsznaulumegUnsnivdnAereunsaigas Aowaugas §11luinmes wavaunsalniunu
o e p o v odo &
nslua Fegunsaludavdandiviiifnail
¢ o v d o =
ABUWTALRS (Compressor) v gaansviaudulilvaisuniglu
v o ot o 121 o é 3 o l:! ol
szuunieuiudaleanaianudundanudumiiiduleansiaudunianuduauas
grunnige
'3 o v v v o da
RIS (Condenser) iwihfiszureanuiouliiuleansyhanudund
- 1 A o Ve v a
gam)iigs sengenrneuenszuy isleansihanuduldsunisseuiganuiouaninns
muwtuuarsvhamduman
= < o v o o & d a4 u dw o
821lUiswmed (Evaporator) vimthigaaiuseuniui uiaingideanisi
[ = « o <
Audululdlunsieananedulevesansinainandu
) . ° v o °
@nduuutunds (Expansion Valve) viwmiiiiauaunisivavesansvimay
uiilvarthdalusimes
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Liquid Line

Condenser

> Compressor
Loxpnsion Doviee

Suetion Ling

Lvaporator

o w ° o
UM 2.32 gunsainanluszuurharuduuuudale

2.4.2 dgdnsvanisinaanuiy
Tussuuianadunuudalobevhanuidusyinadsurudausiie q vee
szuvegmasnan luldazseuthenssdasiu nszuruntsaeluil de
n1suE8fExpansion) RaTEnTuULELNE
nsnaneule(Vaporization) WRafigaluiswes
n1y8nla(Compression) iinfineuinsaiwes
N13ATULLY (Condensation) inflnouauizes

2.43 maheuYesszuuihnniy
szuushamBuagienaduld Wemmhamibulussuuiinisivariou
Tneldnaninsawasiuuiouaiiousdosguilguansinnuiulilvadousgpasanani
szuuiau asvhaduitlvadnaunsairuaumslva asagluaniuzvsavanitfinnudy
g gunniigegunTalnupunisivatzannuduvesansiiamduas iligaiiienveans
vmmfuandias  asihmuduiieenangunsaimuaumsiva  arlnatindnTuismes
Wuazessanshmuniu - Tasansvhenudusziyadeaininguupivesingiudagluios
by liAenseemasieunningiudiuliasiiamdug  Aenisiden
nanewdulelnefigamgiinasausurasmaihmuiund msfeuililumaieanaredy
lofie mwipuwlwesnisnataidule msvhenuduiiaenaindnluismesavaglusausla
firudui ungidnazgndsinumaionn  ineumsAYe fums Tk uriogAlavasansii
mmfuazldfummieuainoimaseuq vilileasvauuilgamnigaiuusininuduss
p

= [ | Y. Y oa 3 o v ¢ <
AIN ﬂ’e]111'5@1!“?1’3\1“%6?1?1”5@118‘35351 ﬁ'ﬁ‘wﬂﬂ?'11]Léu’ﬂL"U']ﬂ@NLWiﬁLﬁﬂiﬁ]ﬁaEﬂuaﬂWUﬁlﬂm

' o

AMNAUAT QM Y Aeumsawezdnleasihauduliiviinesanas Vilw

v
a =

s = ) (=) QI al g d‘
mmAuuazguvigatulaegumgiives  levsgendiaamgiledudy  lauifieendn

Y
a 1

AaNsalEDTazilgvgilganineniasau i iAnnssEuteAueulituaInIAYMEgN
deineelufirounugesilisnmglivadlearsvhaubuanawiniueamgiile
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@

Bufa widenageningamgivesomaseunsuauweslethildreunuigesaziinudugs
qmwﬂﬁmﬁuamwnﬁﬁuﬁnLwiaan'iﬁamwnﬁﬂuaammmau*]ﬂaumumas' lmAnnsaewm
Aoy mnletilifuenniaseuq aeuuwesiuiuinneunuged loduRnnisauiiu
Huveaman  Tasfimnuduuazgamaiidond  mwdoufidamliiueinafanuieuus
YBINIAIVUUY maviharuiuiiooninaesuaureiasegluaniusveavalgumgias
arusugaeglmadidsiuasienmdy amgludefuansiianuduasUssnaumeasvi
auduiiagluamusveanmiuarsiamnduiiegluaniuslededilimuuiuassay
AuuuashauBumaIrgnuastaaniindsiuansiaubudainuniaviarasmvand
aunsal

2.5 MFIATITINTZUIUNTHIANEURUUS AL
ﬂ‘ismumiﬁﬁmmLE?ULLUUé'm“La(vapor compression-refrigeration cycle)
finsiudesiudalseneude 4 nszurumvdnAenszuIuMISAlgABMINT AR
nszUIUNSAIULLUlngAaUALLLDS AszUINMsvEeflnadnduUutuad uay
nszvaumsnataulelnednluismes  nszuaunisviesdunuusalednisniisie  nns
WUATSYINNIUYBINTEUIUNITAN B9 LULHUA MU ALEE SUI UK UATWALAU-LoUNIa T
1) mMsleTsiununmeoaias i
\inuamMaduBl (subcooled region) Aeuiiusaidnudnerendurasnandusieans

° g o & A o <, da a s 1 a  w = ' ]
V}']F’n'u.lLUNM@QTUWUﬂUﬂ%Naﬂ'T]5L‘lhﬂ.l'ﬂﬁLﬁajwuamﬁﬂuﬂqﬂ’rﬁ!ﬂaum’J LIENATVDILARILEU

q U
a(subcooled liquid)
v a 3 a oA a v v af Ot o
LwalesauIni (superheated region) AeuNUSIMAUYIvRRdUledu a15vi
F Hdd P a | a W o i Y a <
aunduluiuiiasiiannudulenigamaiigininedusm Sand ladousinds wislons
(superheated vapor)
= | a & 4 ' %) a W o
WwalAsuanIUL (phase change region) AauNsywINAUTDIMAIBNM Lazidule
a w o & Jd& | TP\ i
fush asvhanuduluiuiiasianiznausenitwesvaiuasle (liguid-vapor mixture)
= I < < o [ v a <
niallunasuaniusAoniswasuilasanaugieluvadunisiasudaiugain
< oy . ; < o
vaawmanlulenmunszurumsnanelule (vaporization) laznisidsuldasainauenly
) o 1 ’ P
dratunsideuanuzainlouresmainunszuiunsmuiiy (condensation)yafl
o ' | v a o v Py a " . = < [
Weuseseniriduvesavaiduiuasidulodudfiegndngn (critical point) Faduganansvin
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AnuBuszilabuaauzanvassandumiuiluledousinds  wieanledousindeluidu
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subcooled region
(refrigerant is in
the form of a
suboooled liquid)

region of phase change
(refrigerant is a liguid-
vapor mixture)

liquid to )
Hau vapot superheated region
(refrigerant i in
the form of a

vapor to liquid superheated vapor)

absolute pressure (psi)

[— saturated liquid curve

saturated vapor curve

specific enthalpy (Bt per 1b)
o ¢
JUN 2.33 usunmaealdes (Mollier Diagram)

2) MTAATIEiuNUEAIN ~ Ul il

wsunmARY — tausiall feiduunugiffedldlunsiinzitaresnuuussuy
mMsvimudy BudanismeunavasiidsnudanaiisndulunisyliiAanasdismaniy
EulilemuUSinuiitosnts  Ssitefiudeiiddresssuuiiasiliaunsasemanuou
ponanienviausniidasnisiauiutildnuiidosnis Hunluunun AT
ewiall  uansidnuzvesasslumehanuduiadaonsdurenvaiduin - veway
sswirsveavariiule ledush wislefeutwan

maessiiginsnishaubuiuusalelaslfiwunmarudu-touiad Ui
2,30 MnUEUAMITiUI fnssuaums 3 T 4 assurumaduidunss wazdSunaanusou
Aondeloumelupsuinueeiuasihilumnesduiudadiulnensefunnmenvendures
NITUIUNT

nzUUN1ToAle 12 lunsgauailodudvesarsiimauduazgndniuuy
lsentropic \iielWgamad Ausy  warouwiatidinty wilumauftRsdunssuiunis
Polytropic tiasnnfiunsruiunisiadoundulule awnauan fie inALTBUINLTIEYA
muvesgunsaintlupeuinsaeesuas  nsiinleeusindussamihanudureudng
ABLLWSALTRS

nITUUAIAILLLL 2-3  levesansmnuvhAuduazaeAuiaueen  Lavgn
muntuluvesvan %Fa’i,umaqﬂuﬂﬁasLi‘Jumsmumsmmﬁ’uﬂqﬁ wimuLduatenuey
uavgamgllazanamuszeena (Pressure drop ) wesreumueas asvhauduasiva
Juaesanuy auqmuqﬁaﬂaaﬁaamuwmmmﬁ'uﬁq

nsTUIUMsaRAILY 34 deashanudumslvaiudnduiuiuinds anudu
LavemuvniiazanmaduasiUdsuanuzduansuanfunssuiunisiouadingg

9 Y
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ATEUUMSIEME  4-1  asiianuduaouzveanIzganiuauioudiin  uas
< a  w a v o a Y
Wasuaawsiuledus lunmegauaiisziunszuiunmsanuduai wirmuluaiinnudy
JranawnUIEsEn eI nluswesufetiuneueuees  uazgavnedgniingumnd

uivanugleTausindsnoudngranmsaiainaly

[
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& IFpamaLIty
g
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VR B0
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g, LATBITE VAR
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Arsautchlsr@nsua |
PSRN - 1, LN A TIART LT
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4 ar as o s
JUM 234 wiunmAuu ~ lauvial Yessvuuntsvhmndusuudale
(WERIAUNNYBINTEUIUAIT IUTZUU)

= | 4 = o ot H‘j
M3IATIANTsUIUMSEeIinlunszuIunsYhAmBuLuusalatiu
s al A ° Lo o 1 l:'
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2.5.1 AduWNsERS (Compressor)

° o 4 as o s s o

‘mwmwﬂma:ammimmwmﬁu waruildlunssnasvinaudu 1 nn.
d@nsnsamlanadl

W, =h; —h,

-l v o
Tned W, = switliudaeumsaizes (d/kg)
& o o ¢
h; = wumatvssesyhanudunidaeumsaiges (k/kg)
h, = wumalvesansimnubuiisenainaeumsaes (d/kg)

Al
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2.5.2 ARULALaS (Condenser)
v é L3 PR Lg
AUSaUNATERENAINARIWT A DS ARl

< ) & o o

Tnen Q. = anudeunlevesarsvihmimidussnainledou (k/ke)
° o v ¢

h, = leumatisssansvhmiuiduiiirsunuwes (J/kg)

h,

= o 2 o &
luUalvesansinauiuneanIINAURULLas (ki/ke)

2.5.3 gunsalaluAuAIuaY (Expansion Valve)
) 1 al a 14 A 1
ngUUNTvEsIEugUATaintuAtAIuay Wunseulumsieuialfiang el

JumnIansanemaINLseu
h4 — h3 (26)

2.5.4 32lUisimes (Evaporator)
AnuFeufiansind 1 an. paerlivasfiarsiiniudulnadugalismes

v

nlesail
QE - hl— h3 (2.7)
< L d o =
T Qg = anufounansvinarmiduaaliluganluisimesik/ke)
h; = ounalvesansvharuduidreumnsagaski/ke)
= ° = a s
h; = umalvesansyihmnubuiiesnaindnlusines (ke

2.5.5 UszAnSa1nnisvinanuiu (Coefficient of Performance : COP)

Cop = & 28)
We
Towil Qg = mdoufiasinarundugaliludnluismes (/kg)

W, = swilliurneumsaiwes (k/ke)
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2.5.6 A21ua1I130IUNTRIATLEY

Qp, = m(h;—h3) (2.9)
Tnei Qy, = arwannsalunisimdu (kw)
M = daslvavesansyhaudy (ke/s)
h; = wumaBvesasiharuduiidireuwsawas (k/kg)
h3 = loumativesssvhanudufiaenaindivimes (k/ke)

2.5.7 ansIn1slvaBeuSunnsvesansinnnuEuy

. Vit
m= = (2.10)
v
o - [ a o
Tna? M = dalva@anavesarsvitaudu (ke/s)
) a e o 3
th = 9n31maleUsuInsvasEsvinaI ey (m/s)

= o o 2 d al
y = U’ii.l']ﬁ]‘i‘-ﬂ']LW’]S‘IJENlE]E‘VﬁﬂTﬂ’JTJJLEJU’VI‘WHUL'JEIU

2.5.8. AUAINITAVDIADNINTEIYDS (Compressor Capacity)

Weomp = M(hy - hy) (2.11)
< o o
e Weomp= muanansalumsitaudu (/s vie kw)
= o o w ¢
h = laumatrasansimnudunidinsunsawes (ki kg)
L
o o ¢
h = lsumalivesansymuliufioananaeunsawes (ki/ke)
2

2.6 M3anemANIau

mstemawiey (Heat Transfer) 1nTnguilsdedouniiludsinguilsdadunin vie
Mndwmasingiiteuniilugdunasingiilundmienniifianmniadluginn asfimadem
anuseula 3 FBauiu

2.6.1 A1sanEmAYTaulAgN1TUn
| o ° : i u -
nsanamausaulnen1sia (conduction) Wunisanewmainuiauaniil

o

] a o v < < & o N - Y v
anmgiiaslvdeamgin  Tasaudewndoudilumuieaing  widleingidusnanlild

' 4 ‘Jalv i | P o o | < v & & o
Lﬂaaummamﬂﬂ LYU LJ.IE]LN’anWEJ"U’N‘WW'UadLL‘VNIEMSWUa’IH‘Uﬂiuui}xﬂuaﬁmauwia

o Mya & < v Y ) & 2 P dyve & &
wisuilalsitu anaveslansimlangtheluazduasiieuvsomaounlaiiitu luanatlas

v o va o4 o v oooa W a o 4 da o v g
Wyuduluananeglndifgaduy vinlluanathafesduaziiouniainaouiniinfume (U
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2.7 UMDY
a I ¢ P fa o a o e v o o d
Junesieed (nverter) Aegunsaidiinnsadndivimihiwdeulwinssuanse
o  a ° w P ' Pl =
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2.7.1 Taseds19va9duafned

converter . inverter

control circuit

4 h
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2.7.2.1 duedneivszgnaldeusauiussuuaiuauuaines
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9713 m‘sLﬂﬁauLLanmamwnﬁﬂuaaw5mﬁmﬁ’3’mlﬁﬁﬂuéﬂma'uaqm'm’faumnmﬁavaw
'uaaaﬁava'mLtavaun'summnawmuummlu sUil 238 ammuaﬂaw'uam'nu'saul,aum
1nfeazegnsinaniuasiuemis Freezing curve 1asu3avis Aeqn 1-2-3-0-5: (iemnu
'iaug]nmaanlﬂmﬂuwqqummiuaﬂmawumaaﬂmqmmanma mMaheufousaninain
wamfusiagsmhiaduamgliiiandnluiue s udmntugamaiazasidensain
Bondranudouuds dethnaeduiudotoun  nsahawdeuseninanuiafusiosns
Tai8nasvihiiiinnisanasvasgamgi
@unsm 1-2-3'-4"-5"-6" Ty gﬂﬁ 2.38 fia Freezing curve TasNAnAumMIMg

dwiumsuwduiivomdadausiens  sumplinngluenseauidndunismaadanuds
Hlamwieugniensen Tutausn (1-2) aumgfiasanaundfegaifienuds uasassn1 oo
paoALAT  URsEVINTa 2 msthanufeusanunainuanfuriogasamiiasyinli
gaumgiivemandusianitaaibenuds (2-3) 929ili38n91 super cooling ternperature uax
a1 10°c Gcl"’lﬂ’.i%;mﬁaﬂtﬁ\i super cooling temperature ﬁ]ﬂﬁ@uﬁﬂﬁqm%qﬁ%dﬂ’j’lﬁﬁ
UigvsidntiosmszhiinasaeashliAamsiianinazdand aFeuiitauiun
Uqvs ulefisineil 3 (37-9") naAesdnvesiheidutusasnidennmsudesanudounds
vomaifandn  suvpiveunavaunariimaiutuniyaBenudadntdes  gumnidi
Wiutuaginiaadenuduenhuianiidnieniiesnmsiiasazarssnitgadenudes
wanfet Tudaedl 4 (@-5") gumglinasemnsFuandaudoiinnisnmsiiaudausenin
NnuAnfusieteang:  ensislsenaudsansazats  teanududuiistusandnh
wazavnaanfundniuds maiwturesauduiutasasazareaznagaBonudens
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v & v “voa < ad & o w .
pmsuazigmatidunsmisldidluamuuiven Ngamgiviviueu Jaiuniuii eutectic
. -t v " al - a a w & 5
point @sarateankEnvun unsevluten 5 (5-6°) gungivewandnsanmadluluni
90uMAUIUNAIBINITRTUDS

1§

O gimrmemie

Foowge rulwe, C
&n

r
P
N 4
e

nﬂuu h

- !
JUM 2.38 nszuIunIshauds

2.8.3 3FnTuaindiaaivnis
aa 1 3 =l aca o 1 :f
38N 15utudemnsivaleds aenalud

d 1 1
2.8.3.1 1A39IUTUTIUUULRNY
o < i o o g oag v od
LATBILBLTIUUULRY (plate freezer) WuiATBIUTUTINLNDNTS
' - 4 W o o | a & ' I
wdudauuudioudndey Gananinureaniewdudilal Ao n132190IMNsUUUSTINWEHY
g w o= a o o o i a oawv o 4 4
lavzifudn  Fellansvharuulwadeuegnely  Tnelileaselinvilvusulanziduinioun
Juuuuiuamisifianisaemanuseutvunsiianeiouainuiulaneludiomslan
awnsnlvnauazgUTeadnare  uwiuvioussylunalane endimsifndl - wie
| 5 g a | oy va o v & v ol |
asavany Wy Uden dunde emnsuddenudeildtdnvasiutoudmdeldifousuds
in wald uaz enIzlandidenuds 1wy ds Ya Yawiing3d
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(n) ()

< < ) '
UM 2.39(n) 1nTaaududauuuisiy
) | v a4
(2) drwaznsududuuuieudivaoy

2.83.2 insaududauunigdladiun

isoatudauungdladiua (fuidized bed freezer) Ao LAdasutudeiily
amfudn  mnudige  Wiliduagaoedaiiudass  manieduasdiiatuamdudnatie
ainaue iliguugiivesamnsasasedrenady mngduomsitidudadn Ssuvsauay
mnaainaue wu wand in waliuinidn Wy anesiued vgiuesd uienalsl Auidui
Fudn 1wy wasev wandusiomrsusudsilRduuuomsududadarhunssuiunisuguds
athasny (I0F) ewswiavduduiaiudnaaudulagnss madnudndiudddngn
wadntuduresenns viliewnsiinuami owmsuiudsdsnunmenanfuduiug 1
imezAuduteu snsifouutudauuunsudufsothesindlaud As iladad dn walsl i
Hudu vde fifuunaidn

= < | ay e
UM 2.40 inTpsududaiuunigdladiun
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2.8.3.3 Lﬁ%aam}wﬁquimﬁ

nrswtudanuuglusd (tunnel freezer) sipsussandndamiadluninudath
mmsiudUlugluediiflauduriuey Tneldaubuiifigungl -29°C fla -a5°C Winsuamns
mzALTIganUszane 2,000-3,000 Waseundl  wWhaswnluianeessiuduiuns
iaeuiivesems liinnsdonudedesmiatu nszurunmsuiudaindussuudaiiles
wandusiorendeutududug vusaduniesoon u.é"aLﬁauﬁ'\lmqluﬂquimﬁau VED!
p19ldsuvIuInvesdn w1 lUALA s uRandueintsresautuiuuias
FoennsUiinamsutudinfiazinng mst,i.m%w'f':U'i%“l‘fﬂi’ﬂLLasNa‘l.ﬁﬂ’ﬁﬁﬂ'mmqmww‘%'a
duveliasutesnou etesfumssumovanivienuivlundndasinniuly Gl
ownsinsgaydeiminuTauias

A H I

”////' e e e Jr T
agh e s

( e el =\

= *y =

7 W%Wﬁ/wmmﬂ‘ 5 /f‘,«

%ﬁw&x

_ErrEOTTSE

&:;,_.yv

< < |
JUT 2.41 inFeautidanuualind

A 1
2.8.3.4 1AT9LULIILUUAIEWIUIY

o ] X & o |’ nlftv o &
A3 DILTUIMUUENEWINIU(spiral freezer) W UuATeududanldiouuds

W ' o | i v ' 'Y o & s
w3 dneglunguinisatudenlinisnuaududnssuudelios Tnvemsazindoudios
1] A v ql = 5 dl 1 A - ﬂl 1
seliiasiwanamudaiuiundendiluluaisuduis Wogamngilanartwesemsdiniy

o o e o o T s = woid AQ‘[ a o o
-18 °C @ MsAAaaLTiasnun Lﬂ‘iaﬂI.L“HLL‘ZNLLUUE‘i’IUW’IuLnamU‘S”ViHﬂqu UNSARGY Le

THlunsuanevsutLduuTIng (QF) wu eda A9 gmsneia dn waldl

JUT 2.42 ABnsududuuaeniuay



42

2.8.3.5 NMsududanuuly
msududaiuuguimmersion freezing) Ao nsutwdvigviidasthams
uluveavanidudn iielguvnlivesamsanasinnin-18°C msududauuuiianiade
fignifonudesegluaniizveamarfiaampiisiiun aruviinduiteliiAamamemauiou
19 Laiifuie Lifindu lifnanssnusonmuamyesemis

PRODUCT
IN

INLET
CONVEYOR

LIOUID SPRAY
FOR HARDENING
PRODUCT ON BELT
CONVEYOR RESERVOIR OF

LICUID REFRIGERANT

REFRIGERANT
SPRAYS

DISCHARGE
CONVEYOR

= < | 1
JUM 2.43 \ABTUTUUTY

2.83.6 nsududsiearsiaslony
mswdudsmeansiaslelny (cryogenic freezing) fe nisutidenudlng
msldansiaslaudaiiuveavariifiqaiteniiun iedudatvemnsaionuagisnmiou
whiaenanawnstilensiasuaniuy iliaamaionmsanasedesini vihlviiluemng
Wasuanuganvesmanduiudy  Aendmindenadnahaonssaieiily vl
awnsudulafiaainnd nisuduwuulasToudunsududsedmasunnudnsusiomns
flddunuunisududeedennga (107 maudududemsisiililaenisiiaoms
asanslaslolau vie wuarslaslelnuasuuimivesamnsinens
arslasterauifonlflunisudufsomsliudlulnsiaumas - anueulaeenladivan
oIl msutudsiheansindlamu Ao ewnsvmaududs edniududs
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CIRCULATING FANS

PRODUCT N

5 INSLHATED CABINET

R s B B B s R

NITROGEN GAS QUT

(n

()

o v < i aa
JUT 244 (n) Inssadiveunsetududauuulasledin
o ' aa
() Lﬂi'ﬂﬁLL'ﬂLL%\?LLUU‘Lﬂ'ﬂaQuﬂ

2.8.4 mafandniuda
ah Ve G oY g o g a < a

nsiasdniude [Wunmswasuanusvenininvesvanluvesuds n1siin
= 'ﬂ’ ] dy 1 s 1 1 1 A 1/
sdnudslunisutudemstusdiudnsnisutuds wasiinasonnnimvasemsutudaile
nmikduiegnadwhbiiasdniudwuindnnszmemivems  omsududainanind
Wiodwnasaneuulzaydevasanaiey druntsutuegisiinlindniuddvuialve
o o
diohinavaneazagidereunaiuin
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A RS,
LA 7 L

tuick freezing slow freezing

critical zone
/ slow freezing

—— quick freezing

Q
-]
-
-
8
o
o
£
]
=
=10
-20
Quick Freezing

Time (h)

(n)

Slow Freezing

JUM 2.45 () nszurumsiiandniiuds
() NMSIAANENYILDUBINITUILT1eE 19T IMaE T
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2.8.5 BRTINITHVLDY
dnsin1sutuda vunedls wadsvesgaumgineunisutulauaygaumgives
HARSusMEINTuTLiwsisszaznaildlunmsutuds  Snsinisuduiedinatunisiinndn

v e

Uuderenunmuassmisuiudiialunisududsens Jusgiunisutudeediusiiniiin
= o &

panuduiadn  nszaeviaduemns  emsududdlguand  Wedhunazatediudeaz
= v | ' | ¥ oqw & o ' 4 o
gadevosvainioy  dwnsuduiiedredvilindniuladvunlvy  Werhuavaneas

@

[~

guderaunaduin
2.8.6 mgaduvaaunad
msgadovaavad mnefla maviligydedminvesesuduiadioiun

avany inannisududeegnedn Bnsududadn sildndmiwdaflvnalng  vanewad
owns  diethemmsududanasaeviliemnsgudod  vewdsiazaeludniliamns
guydonmnmannsdueigg Wy LAl samd auevndatuinig msianisgyde
voumainfatuemsandy omnansaududs dn waliidednd msgydeveanaons
dntuidasanmsiandmiuddl idsswinniauisuiagumgisswinmaiuinvuay
mMsdndmhge UYLl

quick freezing slow freezing

® Driploss

quick freezing Slow freezing

d 1 1 2/
JUM 246 nsgedsveavarvesnsuiudiognaiuazdl
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2.9 NsUTEUIAUNIAINSUTLTS (Freezing time)
Sasmsududedidniwasiornanisududs wasaunmuosEadue Gannsnosuneld

faanuuandesenivgamiinnely  wavenmgiinsuanvamdndusivismisaainisud

wde (/) Faamnsauanednarduszningumgiifnowmnsiugumgiinsanarsiuans

o 1 ada 4 o < 13 i a
waznaenulussningunnliaian 0°C uazgugiifnana?l 5°C sndngamginielu

vasndnthudsiigudnanamsssuneauieu

mstsznadannmsududs  Jundnnisudnvesmsududavesnisussneundnsousi
MTUUdeineg  answdudsannsolddnduindedldaandusinluslunssuiunisnng
winde vdnnismsataduauiou nanildanguugivessaniusilitfgumgdiiamden
wdaneluildlunisussadmani Wessnnisuiudernuouargnitoananaeludy
aflm'szjmauan*um%umms wazgaadeululaenmsutiBenudeuiunans  Hadeiids
vEwasionszuIunsiliun Madiwiaawdou armuesius s Aumwliy ufiin
y038UD M3 ANMUUANANTEIINgUNATIYBNHARS ILaY M T UBINITUTLTY  uazAITY
Frumummdeourestuindeusounansius

nanililunsududsansnsosuunaentsidu 3 dasie

1) Pre-cooling time Judhilmnudoududalumsangumaiiomsadlauisgn
Wanuda

2) Freezing time Wuthsitlilumswisuanusiiluemnsldudideaudouusls

3) Sub-cooling time Hutasiangamgiinesomsadiufenisudanmidoududa
ufsgamgiilananems -10 °C fls-18°C

2.9.1 AUNISVDILWAIA
Pa aal v ' w o a
aunmsvaswadd Wuaunisitinisldiuunagteenuiunazdaduidey  Tay

I3 -1 v 1 :f 5 a o ' 13 =:
wwasA(1913)udweuws  lusumstimegluanuignumiinmiaislouniusounieluiu

a o W ' ' -l wa ot al o
2IMITLANIINANTUIANNTOULARE9RE1REY  ANURYIIN1ENINYBITUDIMITHAIRIIRA DA

il la | a H - a a oW
MIwiwds ldAnnsUdsunlasUSunsreninlue1s Fupmsiigamgiyabenudaviiu
AADANITUY

Unfrozen layer Frazen layer
Frozen layer

Ta '»"
i

s

rewmeas o)

\: A

® Foox
—_—

d - 1 o &
JUN 2.47 auuagnilunswiatlunisutudlaeendbaunisveauwas
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NNFUN 2.47 FIvEINIAN Yz aan e laun N aulutuawsiuuseuils 2 wuu
fauiu A

1) aseelaumnusauiuumanusaulngenfuauduludiRivtnuedams Tngendy
aunisueailifufe

q = hA(T, — T;) (2.13)

2) n1sanelaumnusaukuunAmNsauIInRvtrase s iudlanateued@iusmig
aunsildie

gt Ty
q=KkA o (2.14)

o 5 1 - 6; ! 1 at at L Q‘I a s 3
ﬂ'1'immmwmaquuammﬁmm%maaamﬁuauwanwummmﬂmnmfm AU

(%
s

- a o el da o v e - o a
sypgnaTamIsIsiian1suleiinge  ssesidunaasulainasmilseinnumuivesiiiu
L} - ] § 7 v d g
RG] sepziatlunsudiisasAnanzaeildanusauusdunsdeuanugvanitly
v & a S1% n = Ve | a | v & o &
1vsiasuluiududavingu loeiildldfatanaamaliasnnsuminiu dudugauen
AR UDIENNTVDIUNAIA

P | T W o
WeTuaun1sy 2.13 way 2.14 Wiersiuazle

ﬂ Rt —"'TF_Ta (2.15)
1 Ax :

a Sl ¥ | \aa
h+ k

WIaNNNTYdANNTSAD  NasIuvedAImuatuulunsateTauausaudlaain
v oa v ° w ) '
NITHIANSEUNRMLN LagnisuiAuTaun1elutus sl

dnsuFluntsutudeanunsamuiaainUsuiaauisuleAe
q= mL (2.16)

< H o RS
Tuaums? (2.16) wlasaa (M) veshudeinesquisialdfe

d
q= pLd—: (2.17)
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AuTouussiiAIiuTTaYedIudeAsy qudeiaInAueniinglanatsdusmig
(dx) Aovan(dt)

dx
mL = pLE (2.18)

o ' q v o v
ATNUURNUAT — ﬁl'ﬂElLVI@?JVHQ‘U'J1%8@3Nﬂ756@1uauﬂ’]5%(2.15)@31@
a

dx _ (Tp-Ta)
L—=—+—= (2.19)
i

[ v :JGL d = ] s - v A v =
wasuAusauuenlglunisiasuaniug danvinfulsuiuausaufifnfeanann
Fueslasofuallduife WounNYITesENATs

5 (] v/ kel = 13 l:l! 2/ o = - al d s o s
INUUNINTYIUUVINANNTT 1D dt IUE]ﬂﬂ'I‘L!“Mu\‘l LAININITAUNATAITINALYRATUA AU

tp g a/2_pL 1 X
fo dt—f0 *sYs [h+k] dx (220

a & w & 1 - o4 PR
NDUNINUNVDIAUNITAUNNGS dt FAILLOLIAT 0 ﬁ]uﬂdL’Jﬂ’lWUUEJ’]WIiLL“ﬁW]’JV]W:Jﬂ tF
| 2 a a w P a Y =) i o
a'.]uLWaNW’N‘d’iFJ’UE]Qﬁllﬂ']‘i@umﬂiﬂ'igﬂb‘wqﬂwuqLL’ﬁ\iLﬁJLL’ﬁQGﬂ dX I@UL?@JF’]\?LLW 0 ua
53EJ5%'7\‘]?]%@“113’?]aqﬁqquwuqﬁuaq‘wqi d ﬁ"ﬂg\lﬁ

te [ <l a/21  x
Jydr= Tl Js [H_I_E] o

a/2 a/2
tro = TF [ f dx + - f ]
_ _PL [i a?
tg = To—T. |n = = (2.21)

o 0 v P ' 1 o -
Tawaunsn 2.21 dlgiuarmsiidunsu(slab) duaunisynluae

- oL [ra, Rat
tg =TT I + = (2.22)
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oo tp = nailumsusuda (s)
P =  ArvwvuMUYesHARTeT (ke/m’)
L = anudouurvssniswasuivan (J/ke)
T = guvginigluresdueims (oK)
T, - gaunnive freezing medium (°K)
a = anuvuwesiuawns wierdudugudnasamsinatlas

) a & ' v aa 2
h =  dussdvsmsaremanuiouding (W/m'K)
k = &ussavnsmisthnudeuvetomnsududs (W/m.K)
! S & < ) -
Puaz R = dndififeaidesiugunsmaanada
Awdeuduue P-=1/2/R=1/8
\Junsanszuaneniun ; P=1/4R = 1/16

WunsanaamSegnuier (cube); P = 1/6,R = 1/24
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N1999NUWUY

3.1 A&
d: o ’6’ ulﬁ v as ] 1 1/ o
Tunseenuuuipsesinhuduiuauzginlaosnuuulagldndnnisveamesla-

loundind  wasszuuiauduviedale  Teedgunsalinundney 4 dwundn  #e

& [4 = '3 =3 A
ABUWSALYRS(Compressor) ABULAULEBI(Condenser) B11lULsImas(Evaporator) LN
wlududiExpansion valve) uazgunialiaiufie 3¥wiis(Receiver Tank)  waARILLa
wai(Accumulator) Wawmeslnsieas(Filter Drier) 1@1u3Mms(Service valve) lnefigunsal
wardmaalaienuvamainaiunsatiuiasaniesutudals

Condenser

Expansion

valve Comprassor

Recsiver 1

Evaporator

Tank

= o [ a
JUN 3.1 szuuvhmnudusiingale

v '

LS
3.2 gunsaliildlunimaass
Yo oy w = 1 o o oo W < o
nmeassrnzgInihlasanuuunTssLiulwuInanTudedinsuiul ananiaiasii

3

5 o« 2 val = X o
UdsruInantagaankuulriuseansawuintusiail
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o
7U# 3.2 gagunsallumsnnass

3.2.1 ABUINSAIWRS (Compressor)
neuwsALg imTSalevesansvinBuiianususiia g

Gundrszuumsdale  TumsesnuuuieiesududsaslfuuuiulaHermetic  Compressor)
wingngu  Mignastunliiugunsaisuidsiegluioniuainierty  uasunulsnes
vowamefiiutudiumarteissdudusntunamesvin 2 H3ldundssne 220 v 50
Hz nswud 0.58 A wazilmui$aseudt 2,850 rpm augiinvhldidenlinaumsaiwasive na
55 Ju AE2413Y Faduneumsawesiililumsvingamgiish wazannsaldivansvinarmudu
R130A Fufuasyiarubuiinielding uasiinuantilialv iliiaasadelunis
T
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3.2.2 3lUisinad (Evaporator)
augAnyireenuuudlUismeihiddnvurvaluraunlaeiuegsoutauy

wie Tnglivievsaunsvuin 3/8 Tumsiuseutesuduialaevinnisdanivievewndifaiu

desuduiaihensiuileliuuuainiuiielinsgaauieusenanssuurildfbedy

UM 3.4 §1luisieed

3.2.2.1 Youduds
Yo o [ 1 - = L o
AL ImiTlAeaniuUTBTuL I neldanldianuiaa 304 w1
=1 e 1 = d o H IJ
mszuanulaa 304 JaaaudRliduaiuiazinumnsaniasiunldlunisudewns 3
nmsesnuuutiuszsanuuulilidnuunlundearuin - 30305 cm  Teddedlidmiuld
‘v w 4 qwva v g vy < ad v ' v
Freeze Place sgmuthuielviivivinliiuaruduinnigametielinsaemaiusou
1 1 = ‘J
panandeududefiusz@ninmingn

3.2.2.2 Freeze Place
Yo o v o 1 o ! o o
s InvilAaanuu Freeze Place Zaludasiilildomnsiievinng
windsliflaun 29.8x29.8x3.5 cm Fhanuanuaa 304 wiloududesududs F95n Freeze
Place vzaaainlUludaududsludnvazviloudvaudn T Freeze Place afiAnnuge
£ ' 1 [l A 1 L7 o ] 1 =f U
vesnivoswdudaietigiiinaminisududaadaudrnzansafseanuilaig

E‘Uﬁ 3.5 Freeze Place
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3.2.3 ApuMULas (Condenser)
razInviieenuuuldreuaueivutsAuTaumsanALuUlaaL

Faneluaeivieasiaruduvalionn  fuvilssiidnvundueiuuagiideciaield

omaansasewmlfasaandnduniasliinaulunisganuousonainaounuses

3UN 3.6 AaumugaTITUIANETBumsa I aLuUliaay

3.2.4 21dpANNITIMA (Expansion valve)

anzgdavilddenTdlviilvunnmnzanfunasmsaine uaziaumgii
foanslumsvhenudy Taendmuaunisimaddfuuundmeneiamesluaundn  (TEV)
vmthiiidunduened Seidemsmusuaamgiivsesnsesdriliismes Fonsiads
nszznTIdugumn)uinaieniteanvednluismes uadsdygunareinisinluni
viegidniifuvieriginnnd

JUN 3.7 MdmergduvasTuauwnin
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3.2.5 @19i1anuiu (Refrigent)

arsvhaufuilélunisvaassio R134a Tetrafluoroethane (CH2FCF3)
wangdmiulunsvharudufie ansaiusfinumieuldduunn seveiigaumaiin
annsoldeld ldfanseu Lifalv ldufe Lidususmededuleley fadeauiiy
-159F (-26.2°C) finrwsuusseinia Tnsanunsaldfuneunsaesivionass fu AE2413Y ¢

Wusdammszaglusumsuinduvdeauueraunsawead

U 3.8 ansvhanuidu R134a

3.2.6 N1529NLUULUINYE
Il o & 1 | i " |
wamsmmmLﬁuqaLﬂnaumaisqu'l]nmimm Tesumagaasdiauim
- Q‘j i s =!I - 1 1 al 1 J
Lt,a:gﬂLLUU'tumsmﬂmLLmnm'Nnu Fearsaneniarsumiessnidudieg leneelud

hot gas discharge line [~

drain line

condenser
liguid line

evaporator

cﬂmpnssor
P receiver
guction line

:‘ ] o 4 dd 1 1 & 1
E'L]Vi 3.9 LLﬂﬂﬂ‘WOﬂ']’iW]ﬂ’.l’“ISJLEI'IJVIL‘UE]Nﬁlﬂi%ﬁ’l"fﬂa‘ﬂﬂimﬂﬁﬂ’] Tuszuu
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msenuuurunvielineumsaweivenass fu AE2413Y arsihanudu R-134a Tngvunn
NYNNNY figail

1) vemsiharduiudmnaoumsages wwindusiugudnans 1/4 i
2) essuiwarsharuumarninaeuauge’ sumdusugudnan 1/4 i
) vedwasvinnubumaininiiniaed suaduruguinans 3/8 i
)

W

6) viedsarsvirrubusugaindaiismes wuiadushugudnans 3/8 i

3.3 annuuasanglunisufueu
miﬂg“ﬁ’ﬁmuﬁ'lmwmﬁuﬁuﬁamiﬂﬁﬁ’ﬁﬁlﬁEJﬁmﬁ'um'5ﬁmﬁu’dLLazmsmmaeﬁaumiﬁ'}qd%’nm
sufismsinszitgmaegidstuluszuy Fezfiunsufuanilemanaziinsunseld
INANNGHIN wantymilussuulnihuazsruuedena Wy Jamainansvianudu
Hayyannszudludih aufeu by asiall wieduasiefiAninnisviniuasgunsal
uazdudausheqlussuy falugiieatenydeninsinunisisiasufinednegniiog
Uaondy iiletlasiunudsmeiiannenfntiuiusdesioniogunsaiildenls Tnoianne
otlBadunsesiofufiivsegldmiluseuuiaundy

3.3.1 unseiiiaarnasiniiuby
tomsseidumsufoRanuiiiedasivarsvimimbuised

1) vinafiReuiiieadestvasvhammbuazdesdioinadiemlsfinge
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fou e ldvsanhiunfeldalunmsviniudonu

ayUnanisvaaaslunsdi 1
Tumsmpasusesdiuimsinuresramsagesiuihuraonads
vnndasdiuiilehiduvsumaduiuiasiligasmmsdemamieuruiuds
dululdthdsineatntasusngiinsifesuauazgumgianadldisands Famsviemuwuuiivi
Tgedendsnulumsvihauvessrsumwsagesuniiuly
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4.5 ANSNNABINTHN 2

4.5.1 YUABUNISNAADY
1. sahlagldtnnesliladusuans 1000 ce. wazthlUmldeoaiinga
v o o o ¢ - o -
2. 1J‘JUmmmimﬂﬂ'mn'N'm°uamaustamaimaqquuﬂaamﬁuaﬂaqm

5 1 é -oa
-20 °C lpgasmMmaslufinea

o AY
sUN 4.6 meslufinea

3. fngampinigluissuavaampivesilasliuseningamgiazimesls
AImea

4. gruApIesIandauliih (Watt-hour Meter) Aauisivinnisvages

5. Daesenianuiulaenaaindivesluiinea Ynanmgiuazaudiy
nnmesluAsnoauazinuniivadaudidy Tnetniign 1 uaz 3 wesiping uasdiue
waalwihannieiasanasamilwii (Watt-hour Meter) Tngagvinnisifudmng 15 uiil

6. Lﬂaqquﬁ‘umﬁﬂaﬂmwﬁq 0 °C thazSudsudourantesivan
naneiduveads Fuseimsiuanmmunreniuddagldnediielumstszanad

7. vmsaasaduiludesgaunaadutudoimun wesaailaududin
adumse  wdndudetduhud mefhnsswamsuildanaissSandaan
Il (Watt-hour Meter) uaztimnavesnamnAidaneuduviinsvaaes fagldwdsendly
Wavua
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4.5.2 HanN1INAaDy

U3umst 1000 cc. AMA 50 Hz
naFusl 12.10 . nanduan 13.55 w.
Usumsth (Vi) = 1000 cc.
gamgithidudu (1) = IF %
gauunnilnnglurias (Th) = 22 °C
2N INEUBNYE (T yuen) = 23 °C

o a4 & o ° ¢ o a o
M1919% 4.2 naﬂumsmammamm1m'immn'l'smmuﬁua\mamwsamas Luaqqunaaﬂa
-20 ° C AUDA 50Hz

1A T AT @3 i Ta | auv | wdanulwih | Ao
i) (mm.) (9 High) | @alow) | o | g i
X1 X2 WA xa_ NENNT\ | PLY T ABdY | Watt | nszua | Uau
PSi| wa | PSi e Wy @ | (H2)
(°c)
0 - - - I SO L ZIRONS X ¢ 26| 470 | 2.14 | 50
15 | 101 |17 | 1.3~ P2 4 (o1 s 2N | 1. IRy va L 225 NRp2 | 50

30 18.2 17.6 19.2 18.0 | 95 25 =18\ | 2 0.6 -19 180 | 0.82 | 50

a5 25.8 26.5 259 | 268 95 24 et [ -0.8 -20 0 0 50

60 48.5 | 48.2 48.7 | 477 99 26 -12 |\ -3 3.9 -19 147 | 0.66 50

75 23 1 M5 \NEB8 VL1132 M %4 V7 265ceiad 18 -8.6 -19 155 1lo0.-TO8] 50

90 el bl 93.4 94.1 96.4 99 25.947=19. =3 . =l12.4 -18 190 | 0.86 50

105 | 109.8 | 111.0 | 109.5 | 108 99 25 | -16 | -4 -18 -20 0 0 50

natlunsiiugs 105w
ATWEIY 0.48 kWh

<
asunanisvanaslunsii 2

o ada v a o § wal
Tunmnaesdsdgamafingnluiswmeslingnmgil -20 °C vilud

U
1/

@ P | o e W, b o )t ' f ' "
maniasedluyingumgiieilivazaamalindelureaududosegussuna -18 °C G
-20 °C 3nn1snaassnamzwiulanlutnafineumsaas lawnn1svinauyilim&anu
Wi Tugradilalaly vinlvdsanmidalwialgludqeils
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o
4.6 N1SNAABINTUN 3

4.6.1 YupUNTNARDA

1. mathlaglddnneslilsiunns 1000 cc. wazthlumldgaiugs

2. Sngampiineluiesiavgumgivenilagliseningaumgiuasmesly
AIRaanIuaInU

3. gruAnaTesandsenuluih (Watt-hour Meter) fauduviinisvnass

4. Wawdavhenubulpgnnaindifinesluninea

5. Suvhnismeasdlaginnisuuanuavesdunesinesanaiy 50 Hz , 45
Hz , 40 Hz , 35 Hz aud1au 'EﬂEJm:mﬂﬂ%’ummﬁﬁ5una‘?ma'ﬁmﬂﬂ'l'smguﬂw%’wmuﬁ
fagu 4.7 anthudaguugiinagaudunnmeslufineanazinunilnadniudidu Tedad
0 1 waz 3 verigdns wazsuAmdliianindiines (Watt Meter) Tagaziniaiu

o o4 o
AN 15 W9 el waannI I

i . déﬂ & L3
JUN 4.7 Ufumnuniduieiines

6. Lﬂaqquﬁwmﬁwamawuﬁq 0 °C thazsudsuanusannveavad
naneduweds Fasashmsiivasrumuiveniudlagldnediislunisusyanmd

7. vmvaasuduilUdes aunaneluiudoimue uazihaildutudin
adlumsn  wdendudledduhufmusiimssiusmdnuildanadssandanu
Wil (Watt-hour Meter) uazdnnavesnaneivianeulsuyinisaaes fegldndeuily
v



4.6.2 Han1sMAasd USUAIAINEN

Usumsui 1000cc.

a

4

duladnad

ALA 50 Hz

72

Ysmsi Vi) = 1000 cc.

qquﬁﬁwﬁuﬁu (T = 27 °C

gaumnilnelune (T ) = 22 °C

guVDINEUBNYD (Trguen) = 23 °C

an9efl 4.3 USuAnuidil 50 Hz -
a1 AumTaauds qﬂﬁ 3 qmﬁ 1 T | anw | wasewluih | A
(uni) (mm.) (3m High) (37 Low) (°c) Qﬁ ﬁﬁ
X1 X2 X3 Xo | S it L Aogy | Wat | nssua | Jeu
psi | e | PSI | @0 vy t ®) (Hz)
(%)
0 . = £ - s 2a | 15 | -1 27| 26 |470| 214 | 50
15 | 114 | 122 | 119 | 122 | 100 | 24 |-75| 2 | 64 | -16 | 230 | 1.05 | 50.08
30 | 182 | 176 | 183 | 170 | 95 | 25 | -13 | -2 | -05| -25 | 190 | 0.86 | 50.09
45 | 258 | 265 | 259 | 268 | 95 | 2a | -12 | -1 |-06 | 26 | 190 | 086 | 50.10
60 | 485 | 482 | 479 | 477 | 100 | 26 | -12 | -3 |-09 | -27 | 180 | 0.82 | 50.09
75 | 723 N §25,. #3 e fanl &/ (U6 &2 )oY e [ |oa7A 5010
9 | 911 | 934 | 941 | 934 | 99| 25 [ -18 | 3 |-1.3| -28 | 155 | 0.70 | 50.10
102 | 109.8 | 111.0 | 1105 | 110.7 | 98 | 25 | <17 | -4 |-75| -29 | 160 | 0.73 | 50.09
natlumsiduds 102 wil

ATNRIIY

0.40 kWh




Usumih 1000cc, U§uama 45 Hz

73

Usunsin (Vi) 1000 cc.
gaumgiiudu (T 21 °C
gaunfin1eluvios (T 22 °C
UNAINIBUBANE (T prguan) 23 °C
A1s797 4.4 USupuiiil 45 Hz
nan AamMuITaaud 07 3 Wil | T | guv | wdewlwih | an
(i) (mm) (g0 High) | @atow | (o) | 4@ s
| X2 X3 Xda - -y Aoay | Wat | nizud | Yoy
psi ea | PS| g Wi t (A) (Hz)
(°c)
0 - - < . 115 | 24 [12|-1| 27 | 26 | 400 | 181 | 45
15 | 102 | 100 | 108 | 105 | 105 | 24 | 0 |-2| 39 | -14 | 210 | 095 | 45
30 | 154 | 159 | 154 | 152 | 102 | 25 [-3|-2|-05| -24 | 185 | 084 | 45
45 | 302 | 31 30 | 302 | 102 | 24 {-5|-1|-05| 26 | 190 | 086 | 45
60 | 558 | 562 | 55.9 | 558 | 102 | 26 [-6|-3| 07| -29 | 170 | 077 | 45
75 | 705 | 721 | 710 | 699 | 100 | 25 | -8 |3 |-07 | =30 | 170 | 077 | 45
90 | 912 | 900 | 894 | 927 | 100 | 25 | -8 |3 | -27 | 31 | 155 | 07 | 45
105 | 118ql | 4D1.2 [ J1ZT85 00T 1o/ |[Codiix \\d 87 F 23] 170 POt || 45
varlumsiniuds 105w
AW 0.42 kWh
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U3umstin 1000ce, USumnui 40 Hz

U31nastn (Vi) = 1000 cc.
gaumgiusy (Tg) = B7 9
anaRAETUNB (Toet) = 22 °C
UNNINGUBNTB (Toryen) = 23 °C
as1aft 4.5 USupnudi 40 Hz
nan T C AL i 3 Wit 1 Ti | g | wdaulwih | A
wi) (mm.) (30 High) | @aLow) | (°c) | pfl ail
X1 X2 X3 X4 P | Tw | PO | T faay | Watt | nwua | ey
psi | e | PSi | o W (A) (Hz)
(°c)
0 - = 5 - | 120 28 | 22 ) 1 | 27 | 26 |470]| 213 | 4011

15 10.2 10.0 10.8 10.5 | 105 | 24 | -17 | -2 4.6 -14 180 | 0.81 40.1

30 15.7 14.9 153 133 | @02 |~20= 2 [h-0.6 2l 150 | 0.68 | 40.09

45 | 27.8. | 26,5 26.5 | 25:9 V100 24~ | -20- A -2t -28 150 | 0.68 | 40.10

60 34.7 3.5 364 | 358 | 100 | 26 | -20 | -2 | -6.4 | -29 140 | 0.63 | 40.09

75 a6.7 | 458 45.2 (=dii6 102725 J0=22 12 . el =30 )|l 155 0.7 | 40.08

90 724 | 713 73.6 46 |].A00, |v25 =257 -3 ) 14 -30 | 140 | 0.63 | 40.10

105 | 95.1 94.9 99.8 94.6 | 102 | 25 |-17 | 47| -18 -32 135 | 0.61 | 40.10

110 | 109.8 | 1094 | 111.2 | 1105 | 104 | 24 | -17 | -3 | -20 -33 145 | 0.65 | 40.11

nanlunisyiiiuds 110 i
ATWAIIU 0.38 kWh




Y3u1msu 1000cc.

USuAud 35 Hz

75

Usunsih (Vi) = 1000 cc.
gamginiisudu (1) = 27 %€
g elune (Tyu) = 22 °C
gUNINIEUBNYBY (Thgyon) = 23 °C
a15797 4.6 USunauii 35 Hz
181 AmseaLds A 3 (3n qmﬁ 1(a | Ty | quw LGRERYY AN
(un) (mm.) High) Low) | (o) | il SR i
% X2 X3 X8 | e, Aody | Wat | nszu | Uau
psi | wo | PSI | g i t a (Hz)
(°c) (A)
0 : . g ~ e\ 24 4127 26 \%0 | 1.4 | 3515
15 | 104 | 95 | 94 | 101 |10t | 24 | 0 | 2 | 4 | -14 |165| 075 | 35.15
30 | 124 | 159 | 154 | 132 {102 | 25 | -3 | -2 |-05| -24 | 150 | 0.68 | 35.16
45 | 181 | 183 | 191 | 189 | 101 | 24 | -5 | -1 | -06| -26 | 145 | 0.65 | 35.14
60 | 225 W 87L¢ LAAS DGR 25/ o\ o Il 7 thlky \ETseul 0%8\ | 35.15
75 | 305 | 301 | 310 | 309 | 99 | 25 | 8 | -3 [ 34| -28 | 135 | 061 | 3515
90 | 632 | 657 | 68.7 | 617 | 99 | 25 | 8 | 3 |-67| -28 | 140 | 0.63 | 35.14
105 | 806 | 852 | 837 | 828 | 101 | 25 | -7 | -4 | -12 | -30 | 140 | 0.63 | 35.15
122 | 1133 | 1116 | 1129 | 818 | 100 | 24 | -10 | -3 | -18 | -32 | 135 | 0.61 | 35.15
nalumsvidhuds 122wl
AMWANTY 0.45 kWh




1 a J 1 1 -:I-:: ot -l
nluansAInaIun lgluwsasteAIUn U UanaIiay 5 Hz

76

500

450

400

350 -

300

250

200

s 50 Hz
e 45 Hz
s 40 Hz

100

50

120

35 H2

i 1 a | 1 Ad a
U 4.8 nymiuansawdanuildluudazdieninudiiuiuanas

v [ Y i o o 1 ' o 1
nguuansliiuAmasuildlunsiniuddunsiazdieninud s

|
=

2

ail

e

A 50 Hz Wwdtaulunasvinhud 040 kwh 1aan
A 45 Hz lindseulunsyiniugs 0,42 kwh 1dnan
A1 40 Hz Timdeenulunisyiude 038 kwh 4aan
i 35 Hz Tiwdsaulunisvimiuge 0.45 kwh 1o

102
105
110
122

WiauSummuiianasiiay 5 Hz nafildlunsviinudsesfindy dunduuildiunands

v = Voo s o v Y i
uTNAINE 40 Hz Iwdsoulumsinhulalesigaunldiaannning

AIND 50 Hz 8y 8 w1 uagldwdanuanas 0.02

ayunani1maaadlunsdlil 3

& o @ | & 1 d a 5 & ol o L5
NNNITNARBIRIIILIBUTUAANLanadluY T AnU LT adinaviTli
s 2/ CJ 1 d v a 3 lﬁl v =J
wiwilideuly Taediewd 40 Hz ldwdseulunisinudalosiiaauaranui
Y v v o ) - | o B ' o v
Ussndandsnuldidlaifisuiuaud 50 Hz wivatlunsinhudannndianud 50 Hz 3ald

v & | aead
avagulainiiaud 40 Hz Jueiidiian
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-
4.7 N1SVINABINTN 4

4.7.1 YumaUNITNARDS

1. mahlaelddnneslwlaiums 1000 cc. wavthlumldeaaiugs

2. fagamgiineluiouazaamgivenilngliuseningamgiasesly
fanDanuaIny

3, gruAnasasiandanulii (Watt-hour Meter) Aauiduvinnisnaaes

4. Wawdevhamnudulnsnaaindimeslusanea

5. insvaastlagyimsuiumnuivesdunesinosanasmunuifeiianliie
dleflenumungenihudafotu  msmewmenudaussrivasianuduiuanilddures
tudsesiiinanasmumnumuivesiudeiiiuiu druAmuasalunisiauduvesiy
dnsanas Wielidenndastumseramanuiouiivild Tasusumwasalunisvhaudy
adldlasnsanmudiiiliuirommsaiwes  nduigamgivazanufuainmesiunines
wazinaunilvadnindiiy Tnedaiign 1 uay 3 vaeiging uazgrudmdssniluihnintad
fimes lnsazyinisifuamng 15 wiit Wetunnasnnsam

6. Lﬂaqquﬁﬂmﬁwammwﬁa 0 °C thavdudsuanuzaneavainanaiy
geauds Fusaghmafiuarumnsesiudaladldnesidelunisussuimen

7. ¥nseaesaduiludesgaunaneuiudainme uasharildntuiinas
Tumse dmniuieduduiudmunfnnssusmasnuiildanetosamdsemli
(Watt-hour Meter) wazriunavssnaindiiianouduviinmsvnass Aazlewdsnuildvimun
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4.7.2 NANIINAADY
NRaINAMNAUNG 50 Hz TnausuanmnudausulAnnAaly

Usinasth 1000cc. AR 50 Hz
Usnasih (Vi) = 1000 cc.
aaumpiiiEudu (T2) =27 °C
gouuiinelurios (T = 22 °C
QUNNINEUBNIBY (Thguen) = 0F ®

o o @ M ¥ o ) -
AN5199 4.7 AUDT 50 Hz Slalavinisusuanaiud

L ATITaNL fgﬂ‘ﬁ 3 qﬂﬁ i Th | gauv | wawu | A
(i) (mm.) (30 High) | @nLow) | o) | of il a
X1 X2 X3 X4 Po | Tul PL | T pagdy | Watt | nssu | oy

. : = a
pSl °¢) pSl (°c) Leu {HZ)

(°c) (A)
0 = = - - 118 | 24 15 -1 27 26 470 | 2.14 50

15 11.4 12.2 11.9 12.2 WUDomio2d /| T e 6.4 -16 230 | 1.05 | 50.08

30 18.2 17.6 18.3 0.0 - | 957425 ) |13 1e-2_|1-0.5_ [=%25 190 | 0.86 | 50.09

45 258 | 265 | 259 26.8 95 20 gl 2 | xl o0 P26 190 | 0.86 | 50.10

60 48.5 48.2 47.9 47y UnTU0) | 826.kvmd2 W8V s0.9 c vl 180 | 0.82 | 50.09

75 72.3 25 73.8 02 99 25 LIRS |\ 2 L 0297528 170 | 0.77 | 50.10

90 oL.1 93.4 94.1 93.4 99 BBl \v ol 15371 15828 155 | 0.70 | 50.10

102 | 1098 §| E=+0 e D105 \(LIE7 [» 58 SO VTGN 4 | £7.50 | 1-25 160 | 0.73 | 50.09

nattunsinihuds 102w
ANNAIY 0.40 kWh




NAaIUSUARAILAAINAIIUNUITE LTI ALRNT Y

Usuasudn (Vi)

g Euiu (Ty)
gaumniineluned (Tpy)
QUNNINEUBNNDA (Treyon)

1000 cc.

26 G
22 O,
23 *C

= 9 < 3 4 o X
M990 4.8 U'iUﬂ’J%JﬂD’]'ISJF‘]'J']EJHU'VUEJ\'J‘LJ"ILL%J'V]LWJJ‘UU
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an AMuvUIa s Wil 3 il 1 Ty | 80w | WA | Ay
(i) (mm.) (30 High) | @atow) | o) | gf Tnih i
4] X2 X3 X¢ | P, | T | P | T poan | Watt | nsy | deu
psi | @ | PSi | o Wy ug | (Hz2)
(°c) (A)
0 . . : - |1t 24 [ a5 -1 | 27 |26 | 470 | 214 | 50
15 | 113 | 126 | 117 | 124 [ 100 | 2¢ |-75| -2 | 64 | -16 | 230 | 1.05| 50
30 | 185 | 182 | 184 | 191 | 95 | 25 | -13 | -2 | -09 | -23 | 190 | 086 | 50
a5 | 268 | 275 | 269 | 278 | 95 | 26 | -12 | -2 | -09 | -25 | 180 | 0.82 | 48.94
60 | 495 | 482 | 479 | 487 | 100 | 26 | -12 | -3 |-07| -27 | 176 | 0.80 | 46.53
75 | 74.2 | 136”7 W 552,800 90N 2500 1A 0 55a-28) |10, | 013 | 44.38
90 | 931 | 945 | 953 | 947 | 99 | 25 [ -18 | -4 |-13| -28 | 160 | 0.73 | 42.72
100 | 1113 | 1129 | 111.2 | 1127 | 98 | 25 | -17 | -5 | -75 | -29 | 155 | 0.70 | 40.59
natlumsviduds 100 wi
AMWANY 0.36 kWh

ayUwan1snaasansdiil 4
Mnan1seassUiuanAuaLLIAaAe Taganmssilineud
mmﬁﬁu%’Uaaﬁ?u%ﬁwarfiammmmsfﬂuﬂﬁﬁ'mwmﬁu-uaai’gﬁ’ns lagusuanauaninse
Tumsvhanubuvesipinsasieliaenndasiudnsnsdemauiauresiasiniudd

vild dlefimmmunreniudafety  masiemanuiousewinsansvheubusuaaitld

g o o 1 ! o
L‘flusuaau'wﬁw:mmammmumwwuwaqml.rﬁaw,wmu H']‘Llﬂ’lWﬂJﬂﬂiJﬁiﬂ‘Lun’]‘JVHﬂ']”IﬂJLEdJU

YeIinInTanas
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nsmliansmaanuildlunivaassUiuanuimuamuve s RLT Y

500

450 "‘
\

400
e 50 HZ

350

300 \ e 1 [FUAI U A RIUA T

250 \ winuanitudi
200

150

100

50

T T T T T T T 1 1

g /15 39—45. 607590 105 120

o 1 ; v i 3 R
E‘U'VI 4.9 n%nwLLammwamuﬁlﬂumﬁmamUWﬂ:mﬁmummwwmmLL"ﬁqmwﬁu

= 0 [ n"[ o B a3 [ -
AU wansrmasuildlunisviniuds lunisuivanmuianumumn
° & ek ' o v - ' @ < v
youiudefiinty  sziiuimdnuildessuanadlutianamdeeinunii 33 Wusuly
< " A‘L o lo, [ :J o =l o ] o nld
wazaziuIIa i lumsiiwisluaeiviuananuiaz il uanenudiany
wanseAuteEun dundsnuranuafldlunsviiudaandlasad

o - v ow b
AUD7 50 Hz Tnawulunisvindauds 0.40 kWh
4 u :J £ 24 a o ’6}
Wausuanaud Tandanulun1sviniugs 0.36 kwh

uuInilaUSuanAmLRaIINA LI IUALD IR i IS s U Y
n13YiYLY9aeInUnd 0.04 kWh

agunan1svaaaslunsdi 4
Pneansveasailovimsuuanmminiuaumveniudeiidintuiy ey
wavilmdsnuildlunsviniudsanas 0.04 kWh dnludesasianilélunsinudld
LanAsutelnalALaiuLIn

=l
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4.8 N1SNAADINTMIN 5

4.8.1 UNIUNITNAFDY

fInaanuaInu

NWannNIINW

4.8.2 HANIINNINAADY

ey 2 ke

» u
\eny 2 kg
gaumiiiloFuey
g lume (T )
MDA BUBNYE (Trayon)

1. \llewy 2 ke ldvosiuds
2. fngumpiinmeluvisanavgamniiveadeny lnelduseningumgiiuasivesiy

Y5UAua 50 Hz

"

1000 cc.

27
27
23

P & = ol
M197199% 4.9 A1TVIAaBILYIUaNY 2kg NAUan 50 Hz

I8
&
9¢

1 U A at a U c;l o
3. 81uANATEIANAIULWY (Watt-hour Meter) nausuyitn1snaaas
a o o a ed aa
4. WapTasmanudulaenaadintnmeslufinea
a e o ) " a 3 s &,
5. Buyhnsneasstaevinnisusuanudvadunessasananiu 50 Hz way
| | v v fa ¢ ° ' PR
gruAmanuliIaInInalimas (Watt Meter) Tmawmmﬂﬁumnnq 15 U9 el

na1 | i 3@e | @i 1@n | Tg | ea | wdwwlwih | eow
(i) | High) Low) () | ofl Al
AR\ T2 | PV} Aady | Watt | nasua | deu
psA N\ co?Posi | 8 iy W (H)
(°c)
0 | 120 | ‘elN| dos| -T\[»€¢ 26| 400 | 181 | 50
15 [100| 24 [-12 | -2 | 14 | -16 | 205 | 093 | 50.01
30 | 95 | 25 |15 -2 | 48 | -25 | 180 | 0.82 | 50.01
45 | 95 | 24 | -20 | -1 | -08 | -26 | 180 | 082 | 50.02
60 | 95 | 26 | 20 | -3 | -22 | -27 | 190 | 0.86 | 50.03
75 | 95 | 25 | 22| -3 | -28 | -27 | 180 | 082 | 50.01
90 | 95 | 25 | -22 | -3 | -38 | -28 | 180 | 082 | 50.00
105 | 100 | 25 | -26 | 4 | 64 | -29 | 160 | 0.73 | 50.02
120 | 99 | 24 | -27 | -3 | -85 | -29 | 160 | 0.73 | 5001
135 | 99 | 25 | -25 | -5 | -16 | -30 | 170 | 0.7 | 50.02
153 | 99 | 26 | -25 | -4 | -18 | -33 | 160 | 0.73 | 50.01
narlumsvinduds 153 unil
ATNEIUY 0.65 kWh

81
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ayUnanisnaaaslunsdiil 5
TunsmaasnsasfiuiimsvhuuesrsLmsawe s iuiaunaenian
Homydudsumauitiigungd -2.8 °C fansatugumpigaifonudwaadonyie -
2.8 °C wof LﬁaLfi’mLU?{auLwmmﬁu:iwé’mi"lmirhﬂw]m'1:.1%’a‘uw'mﬁamﬁﬁmﬁﬁmﬂﬂﬂlﬁ
1 viligumnfianasdh desandaausngiigumgianadldiini
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AJUNANIT IV LAZIAUDLUE

5.1 dumasnu

MnMIeaedasmihvgulunismewanuisulaznguaavailulauiiindun
"3Lﬂ'51w?ﬂismumiLﬁmfwLL%@'LUEUWsaﬁmﬁamﬁaﬁnmwé’wuqmlﬁaﬁLﬁm'ﬁuﬁ’u
AouINTAID fkagsULUUTBINTAnhudsTiaswdssnlifuremsaweslasmseanuuy
Snlusmestifinisdremanudoulsiuazyinnisindamefluasmudmmaudiitoan
dnsmslvavesasihamuduaddutinafivinzan wavesnsvaasInuItEwnan
wauiliiuaeumsaigasasls

5.2 YalausiuzkazuInIelun1s Il
lunsmurutadomeuenlihasdugumgll  autuddined vhlinszuaunish
ioududedimminnaindomntiodedingn wagnisesnuuuipdesuduiesiinndou
jUuuvrasetudaitofazhelunmstarumuiveniuds waveasnsavhmuduldedng
wnisureliiinnsudsinildinaniituuasdvsvaninmiiinntu mstadsudssegi
fiuadeszuumsidenldaunsaimsiafiimiuasiden wssnnnsvaassiguniaiueiiag
ieYnAuduinnisraaedou uenaninisinanumumeniudsiintudiliuueu 3
visnsiagnugiivasipdnsfgslinivonianmsldgunsaimsfawuududalunsia
gouuail %qmsmgﬂu‘uun15LﬁﬂﬁﬂLL*ﬁWaam?muﬁ&lﬁawﬁwﬁnﬂml,aswqwﬁw'%awa”nnﬁﬁuq
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Table-B.8, PC Maodel, R-134a: Superheated Vapor Talie

ke

Kdiky

Rdikg

£ = 0,06 MPa (T = 37.07°C)

v
0.31003
033535
0.340892
0.36433
037861
0.39279
0.40688
0.42081
0.43487
0.44879
046266
047650
0.49031

u
206.12
21786
224.97
23224
239.68
24732
25512
25310
271.25
279.58
288.08
296.75
30558

f
22472
23798
24595
25410
26241
270,89
27863
28835
297.34
306.51
31584
32534
335.00

s
0.9520
1.0062
10311
10675
1.0873
1.1267
19857
11844
1.2126
1.240%
1.2681
1.2954
12224

P 0,18 MPa (T = 12.73C)

v
0.1088%
011135
011678
0.12207
012723
0.13230
043730
0.14222
014710
015193
0.15672
0.16148
0.16622

u
21984
22202
22887
23744
24533
253,36
26153
26985
278.31
286,93
29571
304,62
R

h
23871
24206
250.69
25941
26823
AT
28524
29545
30479
31428
32392
33370
34363

-
0.6273
6.8352
0.9684
0.9988
1.0304
1.0604
1.0808
14187
11472
11753
12030
1.2303
12573

Superhoated refrigeramt.- 134a
kdkgR miny
P 0010 MPa (Tyea = 26 43°C)

v
019170
019770
0.20686
0.21587
022473
023349
024216
025076
0.25930
Q28779
0.27623
(L.28454
0.20302

Kdikg

u
21218
21677
224m
23141
238.96
24667
25454
26258
27079
27918
287.70
296.40
30827

Wiikg

h
23135
23654
24470
25299
26143
Q27002
27878
28766
296,72
0504
31532
12487
3T

KdHgK

5
0.9395
5.9602
0.9918
10227
10531
10829
1122
1141
11698
11877
12254
1.2528
127198

Po= 020 MPa {Typae = A0.09°C)

v
0.00833
0.09938
010438
010922

0.11394
0.11856
012311
012758
013201
0.13638
044073
014504
014932

u
22143
22150
22023
237.05
24459
25306
261,26
28961
27810
286.74
29553
30447
31357

h
28130
24138
250.10
258,89
26778
27677
28588
29512
304.50
314,02
2364
33348
34343

5
0.9253
0.9256
0.9582
1.9898
1.0206
1.0808
10304
11094
11380
1161
11439
12212
12483

msskg

kifkg

KJkg

BIKDH

P =014 MPa (T4 = 18.80°C)

¥
0.13945

0,14549
0.15219
015875
0.18520
017155
017783
0.18404
0.19020
0196323
0.20241
0.20846
021449

u
21652

22303
23055
23821
246,01
25385
262,06
27032
27874
287.32
25606
485
31401

h
236.04

24340
25186
26043
269,13
27787
28695
20609
30537
314,80
32439
33444
34404

5
09322

09606

0.9922
1.0230
1.0532
1.0828
11120
1.1407
1.1690
1.1969
12244
12516
12765

P = 0,24 MPa (T, = 5.37°C)

v
0.08343

Q03574
0,08993
0.08339
009794
0.10181
0.10562
0.10837
011307
0.11874
0.12037
0.123%98

u
22407

2281
23626
24430
25245
260,72
269.12
27167
286,35
29518
304.15
3327

h
244.09

248.89
257.84
26685
25495

28516

294.47
30391
31349
32319
333.04
34303

E
o.9222

0.9399
09721
1.0034
1.0339
10637
1.0830
11218
1.1501
1.1780
1.2085
12328



Sat.

Sat.

10
20
30
40
50
60
70
80
a0
100
110
120
130
140

20
30
40
50
G0
70
80
a0
100
110
120
130
140
150
160

P =10.28 MPa (Ts5 = -1.23°C)

v

0.07193

0.0724
0.07613
0.0v972
0.08320

0.0866
0.08992
0.09319
0.09641
0.08960
0.10275
0.10587
0.10887
0.11205

u
226.38
22737
235.44
243.59
251.83
260.17
268.64
27123
285.96
289482
303.83
312.98
322.27
3314

h
246.52
247 .64
256.76
265.91
27512
284.42
293.81
303.32
312.95
32271
332.60
342,62
352.78
363.08

5
0.9197
0.9238
0.9566
0.9883
1.0192
1.0494
1.0789
1.1079
1.1364
1.1644
1.1920
12193
1.2461
124827

p=0.5MPa (Tsar = 15.74C)

v
0.04086
0.04188
0.04416
0.04633
(.04842
0.05043
0.05240
0.05432
0.05620
0.05805
0.05988
0.06168
0.06347
0.08524

u
235.64
239.40
248.20
256.99
265.83
27473
28372
20280
302.00
3113
320.74
330.30
339.98
349.79

h
256.07
260.34
270.28
28018
290.04
299.95
30992
319.96
33010
340.33
350.68
361.14
37172
38242

5
0.9117
0.9264
0.9597
0.9918
1.0229
1.0531
1.0825
11114
1.1397
1.1675
1.1949
1.2218
1.2484
1.2746

P =0.32 MPa {Tss = 2.48°C)

v
0.06322

0.06578
0.06901
0.07214
0.07518
0.07815
0.08106
0.08392
0.08674
0.08953
0.09228
0.08503
0.09774

u
228.43

234.61
242.87
251.18
258.61
268.14
276.79
285.56
284 46
303.50
312.68
322.00
331.45

h
248.68

255.65
264.95
27428
28367
293.15
302.72
312.41
32222
332.15
34221
352,40
362.73

s
0.9177

0.9427
0.9749
1.0062
1.0367
1.0665
1.0957
1.1243
1.1525
1.1802
1.1076
1.2345
1.26M1

p=0.60 MPa {Ts4 =21.58 C)

v

u

h

0.03408 238.74 259.19

€.03581
0.03774
0.03958
0.04134
0.04304
0.04469
0.04631
0.047390
0.04946
0.05099
0.05251
0.05402
0.05550
0.05698

246.41
25545
264.48
273.54
282.66
291.86
301.14
310.53
320.03
329.64
339.38
34923
358.21
369.32

267.89
278.09
288.23
298.35
308.48
318.67
328.93
339.27
349.70
360.24
370.88
38164
392,52

403.51

5
0.9097

0.9388
0.9719
1.0037
1.0346
1.0645
1.0838
1.1225
1.1505
1.1781
1.2053
1.2320
1.2584
1.2844
1.3100

P =0.40 MPa (Tea = 8.93°C)

v

u

h

g5

0.05089 231.97 25232 0.8145

0.05119
0.05397
0.05662
0.05917
0.06164
0.06405
0.06641
0.06873
0.07102
0.07327
0.07550
0.07771
0.07991
0.08208

23287
241.37
24989
258.47
267.13
27589
284.75
20373
302.84
312.07
321.44
330.94
340.58
350.35

2563.35
262.96
27254
282.14
29179
301.51
3Nn.az
32123
331.25
341.38
351.64
362.03
37254
383.18

0.9182
0.9515
0.9837
1.0148
1.0452
1.0748
1.1038
11322
1.1602
1.1878
1.2148
1.2417
1.2681
1.2941

p =070 MPa (Tsa= 26.72 C)

v

u

h

5

0.02918 241.42 261.85 0.9080

0.02979
0.03157
0.03324
0.03482
0.03634
0.03781
0.03924
0.04064
0.04201
0.04335
0.04458
0.04599
0.04729
0.04857

24451
253.83
263.08
27231
281.57
290.88
300.27
309.74
319.31
328.98
338.76
348.66
358.68
368.82

265,37
275.93
286.35
296.68
307.01
317.35
327.74
338.19
348.71
359.33
370.04
380.66
391.79
40282

0.9197
0.9538
0.9867
1.0182
1.0487
1.0784
1.1074
1.1358
1.1637
1.1910
1.2179
1.2444
1.2706
1.2963



Sat.

Sat.

40
50
60
70
80
90
100
110
120
130
140
150
160
170
180

50
G0
70
80
90
100
110
120
130
140
150
160
180
180
190
200

p=0.80 MPa {Tsar= 3133 °C)

v
0.02547
0.02691
0.02846
0.02892
0.03131
0.03264
0.03393
0.03519
0.03642
0.03762
0.03881
0.03997
0.04113
0.04227
0.04340
0.04452

u
24378
25213
261.62
271.04
280.45
289.89
299.37
308.93
318.57
328.31
338.14
348.09
358.15
368.32
378.61
389.02

h 5
26415 0.9086
27366 09374
28438 0.9711
29498 1.0034
30550 1.0345
316.00 1.0647
326.52 1.0840
337.08 11227
34771 1.1508
358.40 1.1784
36819 1.2055
380.07 1.2321
381.05 1.2584
402.14 1.2843
413.33 1.3098
42463 1.3351

p=1.20 MPa ({Tsa= 46,32 °C)

v
0.01663
0.01712
0.01835
0.01947
0.02051
0.02150
0.02244
0.02335
0.02423
0.02508
0.02592
0.02674
0.02754
0.02834
0.02912

u
251.03
25498
265.42
27559
285.62
295.59
305.54
315.50
325.51
335.58
34573
355.85
366.27
375.69
387.21

h &
270.9% 0.9023
27552 09164
287 44 08527
298.95 0.9868
31024 1.0192
321.39 1.0503
33247 1.0804
34352 1.1096
354,58 1.1381
365.68 1.1660
376.83 1.1833
388.04 1.2201
399.33 1.2465
41070 1.2724
42216 1.2980

p="0.90 MPa {Toa = 3553 °C)

v
0.02255
0.02325
02472
0.02609
0.02738

0.02861

0.02980
0.03095
0.03207
0.033186
0.03423
0.03528
0.03633
0.03735
0.03838
0.03939

u
245.88
250.32
260.09
269.72
279.30
288.87
298.46
308.1
317.82
327.62
337.52
347.51
357.61
357.82
37814
388.57

h
266.18
27125
282.34
283.23
303.94
314.62
325.28
335.96
346.68
357 .47
368.33
379.27
380.31
401.44
41268
42402

s
0.9054
0.9217
0.9566
0.9897
1.0214
1.0521
1.0819
1.1109
1.1382
1.1670
1.1943
1221
1.2475
1.2735
1.2092
1.3245

p=1.40 MPa {Toar=52.43 °C)

s
0.01405

0.01485
0.01603
0.01701
0.01792
0.01878
0.01960
0.02039
0.02115
0.02189
0.02262
0.02333
0.02403
0.02472
0.02541
0.02608

u
253.74

262.17
27287
283.29
29355
303.73
313.88
324.05
334.25
344 50
354.82
355.22
37571
386,29
396.96
407.73

h
273.40

283.10
295.31
307.10
318,63
330,02
341,32
352,59
363,86
375.15
386.49
397.89
409.36
42090
43253
444.24

s
0.9003

0.9297
0.9658
0.9997
1.0318
1.0628
1.0927
1.1218
1.1501
14777
1.2048
1.2315
1.2576
1.2834
1.3088
1.3338

p=1.00 MPa {Tea: = 39.33 °C)

v
0.02020
0.02029
0.02171
0.02301
0.02423
0.02538
0.02649
0.02755
0.02858
0.02959
0.03058
0.03154
0.03250
0.03344
0.03436
0.03528

u h
24777 267.97
248.39 268.58
258.48 28019
26835 281.36
27811 302.34
287.82 313.20
29753 324.01
307.27 33482
317.06 34565
326.93 356.52
336.88 367.46
346.92 378.46
357.06 389.56
367.31 40074
37766 412.02
38812 423.40

5
0.8043
0.9066
0.9428
0.9768
1.0093
1.0405
1.0707
1.1000
1.1286
1.1567
1.1841

1211
1.2376
1.2638
1.2895
1.3148

p=1.60 MPa {Tear = 57.92 °C)

v

u h

5

0.01208 256.00 27533 0.8982

0.01233
0.01340
0.01435
0.01521
0.01601
0.01677
0.01750
0.01820
0.01887
0.01953

0.02017

0.02080
0.02142
0.02203
0.02263

278.20
281.33
303.74
315.72
327.48
338.04
350.53
361.99
37344
384.91
396.43
407.99
419.62
431.33
44311

258.48
269.89
280.78
24139
301.84
312.20
32253
332.87
343.24
353.66
364.15
374.71
385.35
396.08
406.90

0.9069
0.9457
0.9813
1.0148
1.0487
1.0773
1.1069
11357
1.1638
11812
1.2181
1.2445
1.2704
1.2960
1.3212



VS-606V7 Series
SUPPLEMENTAL MANUAL

COMPACT GENERAL-PURPOSE INVERTER
(VOLTAGE VECTOR CONTROL)

Upon receipt of the product and prior to initial operation, read
these instructions thoroughly, and retain for future reference.

This manual (Manual No. EZZ008425) supplements the information
provided in the VS-606V7 Series INSTRUCTION MANUAL
(Manual No. : TOE-S606-11). It is intended only for users of 3-
phase, 2007400V class, 5.5/7.5kW (7.5/10HP) VS-606V7 inverters.

" €W

YASKAWA MAMNUAL NO. EZZ008425



PREFACE

The contents of this manual only apply to 3-phase, 200/400V class
5.5/7.5kW (7.5/10HP) VS-606V7 inverters. Read this manual for the
following information listed below. Refer to the VS-606V7 Series
INSTRUCTION MANUAL (Manual No.: TOE-S606-11) for information
which is not described in this manual.
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M Installed Braking Resistor Overhealing Protection Selection (n165)- -27 *

M Input / Output open-phase Detection -« -« «-aevveaeinn. 27 *

M Replacement of Cooling Fan =+« + -« vevivienaiiiiin... 28(124)
M Fault Diagnosis and Corrective Actions «««+«x-vvteeeee... 29(126)
M Standard Specifications (200V Clags) « -+ rsesvrarerens 38(135)
B Standard Specifications (400V Class) «« -« v rreeveeaannn. 41(138)
M Dimensions / Heat Loss «««««xvveeneeaeiiieaiiinenn, 44(146)
M Recommended Peripheral Devices ««+«vveerreeeeiien .. 46(148)
| ¥ R TN Dt o SRR A A AR o I LX) 47(150)

* Functions only apply to 200/400V class, 5.5/7.5kW (7.5/10HP) inverters.
Note: Numbers in parenthess are page numbers in the VS-606V7 Series
INSTRUCTION MANUAL (Manual No.: TOE-S606-11)



WARNING DISPLAY

A warning label is displayed on the front cover of the inverter, as shown
below. Follow these instructions when handling the inverter.

PLASTIC
CASE ‘ TOP COVER

STATUS
INDICATOR
LAMP

NAMEPLATE

WARNING
DISPLAY

QUALIFICATION MARK

Warning Display

YASKAWA @ RUNC)
% ALARM()

V S _606 V? FPST31042-18
A WAHN[NG = Risk ol electric shock

® Head manual before Installing
A @ Walt 1 minute for caPacltor discharfe after
dinconnecting Power supply,
# To conform to €€ requirements. make sure
ta ground the supply neutral for 400V class

/A AVERTISSEMENT=Hjzne e decharte

® Lire le manuel avant I'installation.
& ® Altencrs | minute aprés la couburs da [ siimentation
Pour Permeltre la décharge des condenssteurs.
® Pour rebondre sux exifances CC, B'assurer oue le
neutre soit relid & |2 tere pour la sarie 400V,




® Checking the Name Plate

Example of 3-phase, 200VAC, 5.5kW (7.5HP)

INVERTER MODEL —>{ MoDEL: C |MR=-VTAC25P5 spec: 25P51

INPUT SPEC. —|__INPUT : AC3PH 200-230V 50/60Hz

QUTPUT SPEC, ——»| DUTPUT : AC3PH 0-230V 0-400Hz

33A

LOTNQ, —| LOT NO:

MA

S8: 4, 6k E[+— MASS

SERIALNQ, —| SER NO:

PRG !

FILE NO:E131457

INSTALLATION CATEGORY II

| P70 y TRSKAR ECECTRTC CORPORATION Japal Mg

MODEL

CIMR —V 7AC25P5

Inverter

VS-606V7 Series -

No,|

Type

With digital operator
(with potentiometer)

o)

Without digital operator
(with blank cover)

Cc

With digital operator
(without potentiometer)

Mote: Contact your YASKAWA

representatives for the type
without heatsink.

Applicable maximum
motor output
200V class|400V class|
OP1| 0.1kw =
0P2| 0.25kW [ 0.37kW
0P4] 0.55kW | 0.55kW
0P7] 1.1kW 11kW
1P5]  1.5kW 1.5kW
2P2| 2.2kwW 2.2kW
3P0 e 3.0kW
4P0|  4.0kW 4.06kW
5P5| 5.5kW 5.5kW
7P5| 7.5kW. 7.5kW
No. | Voltage Class
B |Single-phase 200VAC
2 | Three-phase 200VAC
4 | Three-phase 400VAC
| No. [Specifications ]
|__c_|European standards |

<+—— SOFTWARE NO.



SPEC

L

Main Circuit Terminal Arrangement

The terminal arrangement for 200/400V class, 3-phase input series

5.5/7.5kW (7.5/10HP) is shown below.

CIMR-V7*C25P5, 27P5, 45P5, 47P5

D

B [ Single-phase 200VAC Applicable maximum | [Mo|Protective struclure
2 | Three-phase 200VAC motor output 0 Open chassis
4 | Three-phase 400VAC 200V class [400V class (IP0O)
gEi (?gjsﬁf\:'\r *"w 1 | Enclosed wall-mounted*1
2| 0. 0.37K!
Open chassis (IP20)
OP4| 0.55kW | 0.55kW || 7 Top-closed lype®2
0Pzl 1.1kW | 1IKW | e ey o
1P5| 1.5kW 1.5kW *3P7" ara optional.
2P2| 2.2W 2.2kW NEMA 1 (TYPE 1) *5P5" lo
apPo _ 3.0kW “7P5" are standard.
AP0| 4.0 .0k | *2 Coda Nas, "0P1" 10 *3P7"
. - are P20, Always remove
5P5] 5.5kW 5.5kW bath top and batlom covers
7P5] 7.5kW 7.5kW when using the 5P5 and

7P5 inverlers as open chassis
types. (They are IP00.)

S

HIL1|SIL2[T,’L3| - | -+-1| +Z| B1 ’ B2 {U;‘T‘]IV;‘TZ‘WITS[




B Mounting Dimensions

To mount the VS-606V7, dimensions as shown below are required.

AIR

a 100mm (3,94 n)
r' OR MORE

100mm (3.94 in.)
OR MORE é
Max. Applicable
Voltage Motor Sut ut Le?glh
kW (HPS) N

200V single phase | .7kW (sHP) | 30mm (1.18in.

400V 3-phase or less or more
200V 3-phase | 5.5kW (7.5HP) 50mm (1.97in.)
400V 3-phase | 7.5kW (10HP) or more

1. The above dimensions are common for both open chassis type
. (IP0O, IP20) and type NEMA 1 (TYPE I).
2. Always remove both top and bottom covers when using 200/400V
class, 5.5/7.5kW (7.5/10HP) as open chassis type.



® Mounting / Removing Components

Mount the inverter after removing the front cover, digital operator, and
terminal cover,

* Removing front cover
Use a driver to loosen the screw on
the front cover surface to direction 1
to remove it. Then press the right and
left sides to direction 2 and lift the
front cover to direction 3.

= Mounting front cover
Mount the front cover in the
descending order of the above
procedure for removal.

- Removing digital operator
After removing the front cover, lift
the upper and lower sides (section A)
of the right side of the digital operator
to direction 1.

* Mounting digital operator
Mount the digital operator in the
descending order of the above
procedure for removal,




= Removing terminal cover

When “W" (width) dimension is 108mm (4.25inches),

140mm (5.51inches) or 170mm (6.69inches) ;
After removing the front cover,
press the right and left sides to
direction 1 and lift the terminal
cover to direction 2.

When “W” (width) dimension is 180mm (7.09inches) ;
Use a driver to loosen the screw
on the terminal cover surface to
direction 1 to remove it. Then
press the right and left sides to
direction 2 and lift the terminal
cover to direction 3.

» Mounting terminal cover
Mount the terminal cover in the
descending order of the above
procedure for removal.

10



* Removing bottom cover

When "W (width) dimension is 108mm (4.25inches),

140mm (5.51inches) or 170mm (6.69inches) ;
After removing the front cover
and the terminal cover, tilt the
bottom cover to direction 1 with
section A as a supporting point.

When “W" (width) dimension is 108mm (7.09inches) ;
After removing the terminal
cover, use a driver to loosen the
fastening screw to direction 1 to
remove it,

* Mounting bottom cover
Mount the bottom cover in the
descending order of the above
procedure for removal.

11



® Wire and Terminal Screw Sizes

1. Control Circuit

Model | Terminal Symbol |Sctew]ys .y Type
051006 )
Commonto|  MA MB, MC | M8 (s [snge 0510125| 201016 [0-75] 18 g
all models 5110 57,P1,P2,5C PGRs A M2 | 02210025 |wisted wre 05:00.75( 2010 18 | 2| 4o | equivalent
$+.5-FSFRFCAMACAP {18410221) |ingle 0510125 201016 |0
2. Main Circuit
200V Class 3-phase Input Series
—= Wi
Model | Terminal Symbol fscres["#41**| —egisre s —Trecmmarrszs Typo
RIL1,51L2,TIL3, -
CIMR- oD 06 4
—+1,42,B1,82, 25
gg;sc Urivimawra | M8 (2219) 55t08(10t08 | 8 8 -
@ e
-
CIMB- | D e o, 25 o
=+1,+¢,01,Bg, R u
g.;{';g urivmewts [M3| oo1g) [P5t08| 1008 8 | 8
]
Note : The wire size is set for copper wires at 75°C (160°F).
400V Class 3-phase Input Series
Model | Terminal Symbol (Sew| ym e, *Z] Type
RAL1,5/2,T/L3
CIMR- o ik
—+1,+2,B1,B2, 1.8
ng‘g urivmewms |M4| 1sgg | 58 | 10 [ 85 | 10 %
@ hod
CIMR- | ALI.SIL2TI3, e
-+1,+2,81,B2, 25 ol
x;;s{: Gl;m.wm.wna M5 (2219) |5508 1008 55 | 10

Note : The wire size is set for copper wires at 75°C (160°F).

12




m | ED Description

By pressing (DSPL) on the digital operator, each of the function LEDs can

be selected.

The following flowchart describes each function LED.
Refer to the instruction manual (TOE-5606-11) for detailed settings.

py

FREF

¢ 12y

Frequency reference setting/monitor (Hz)
Sets VS-606V7 operation speed.

¥ &

(]

FOUT

Ty

Qutput frequency monitor (Hz)
Displays frequency that VS-606V7 is
currently outputting.

Setting disabled.

| HCES

Qutput current monitor (A)

Displays current that VS-606V7 is currently
outputting.

Setting disabled.

:ﬁ’
|-
A3

&

Multi-function menitor

Description of the selected monitor is
displayed.

’Heiar 1o page 36 of the instruction manual

~ =
=|Z
.=

=

or details.)
¥

FWD/REV run selection

Sets the motor rotation direction when

run command is given by the digital operator.
Setting can be changed by (A or V] key.
For (forward run) = ~ £ (reverse run)

)

| @

If the VS-606V7 loses
power while in one of
these modes, it will
return to this mode
once power is restored,

Moaitor No,
(" U-01: Freguency reference (FREF)
U-02: Output frequency (FOUT)
U-03: Output current (I0UT)
U-04: Output voltage reference (Unit: 1V)
U-05: DC voltage (Unit: 1V)
U-06: Input terminal status
U-07: Output terminal status
U-08: Torque monitor
U-09: Fault history
U-10: Software No.
U-11: Output power
U-13: Cumalative operation time
U-15: Data reception error
U-16: PID feedback
U-17: PID input
\ U-18: FID output




A2
LOCAL / REMOTE Selection
LO/RE| =~ i : : ;
0 This function switches the operation; operation
using the digilal operator including frequency
with potentiometer, or that using the input
terminals or through communications
Setting can be changed by (A)or () key.

o (local) == ~£ (Remote)

’ DSPL
2 Constant No. / data
PRGM| gets and changes data using
/'Y constant No. (Refer to page 39 of the
instruction manual.)

}
Return to

715

Multi-Function monitor

« Selecting monitor

Press (DSPL] key. When [MNTR]is ON, data

can be displayed by selecting monitor No.
[Example] Monitoring Output Voltage Reference

()

v (G50

» ([T0) »

MNTR | ERTER) ( MNTR | (OSPD) or ERTER)

gﬂiﬁ;’ gty Output voltage reference
ng
[ or [@ key. Is displayed.
@S v
FiR

14



» Monitoring
Following items can be monitored by U- constants,

N Name Unit Deacription
.01 Frequency reference H Frequency reference can be monitored.
’ (FREF)*! 2 | (Same as FREF)
Quiput frequency H Output frequency can be monitored,
02 (FouT)*! 2 | (Same as FOUT)
i Qutput current Hz Output current can be monitored.
(louT)y*! (Same as IOUT)
U-04 Output voltage v Output voltage can be monitored,
U-05 DC voltage v Main circuit DC voltage can be monitored.
3 Input terminal statua of control circuit terminale
u-08 2 X
Input terminal status G by St
" QOutput terminal status of contral circuit
u-07 2 =
PRt sty terminals can be monitored.
The amount of output torque can be monitored.
U-08 Torque monitor % When Vif control mode is selected,
*----"jg displayed.
U-09 | Fault history (last 4 faults) - Last four fault history is displayed.
u-10 Software No. - Software No. can be checked.
U-11 Qutput power *3 KN | Output power can be monitored,
U-13 Cumulative operation w10l Cumulative operation time can be monitored
tme™ in units of 10H.
Contents of MEMOBUS communication data
U-15 Data reception error* % reception error can _be\d\eckn.sd.
(contents of transmission register No. 0030H
are the same)
U-16 PID feodback *6 lnpt{t 100(%) / Max. output frequency or
equivalent
U7 PID input *6 % | +100(%)/+ Max. output frequercy
U-18 PID output*& % | +100(%)/+ Max. output fraquercy

*1 The status indicator LED is not turned ON.

+2 Refer to the next page for input / output terminal status.
+3 The display range is from -99.5kW to 99.99kW.

When regenerating, the output power will be displayed in units of 0.01kW when -9.99kW or

less and in units of 0.1kW when more than -9.95kW,

When in the vector control mede,"—-" will be displayed.
+4 This function only applies to 200/400V class, 5.5/7.5kW (7.5/10HP) inverters.
*5 Refaer to the next page for data reception error.

*6 Displayed in units of 0.1% when leas than 100% and in units of 1% when 100% or more.
The display range is from -995% to 999%,



® Using V/f Control Mode

V/f pattern setting

Set V/f pattern by n011 to n017 as described below. Set each pattern when
using a special motor (high-speed motor, ete.) or when requiring special
torque adjustment of machine.

V: (VOLTAGE) Be sure to satisfy the following conditions
for the setting of n011 to n017.

n016 £ n014 <n013 <n011

If n016 = n014 is set, the set value of

n015 is disabled.

no12

n016 n014n013  n011 [FHEQ{JENCY:

{,3‘.%”_5"’"‘5 Name Unit Setling range Slggﬁlg
n011 | Max. output frequency 0.1Hz 50.0 to 400.0Hz 60.0Hz
1 1o 255.0V 200.0V
noi2 | Max. voltage Vv (0.1 t0 510.0V) (400.0V)
nOTSE| PE g e st | 0 JNE 0.2 10 400.0Hz 50.0Hz
n014 | Mid. output frequency 0.1Hz 0.1 to 399.5Hz 1.3Hz
Mid, output 0.1 to 255.0V 12.0V*
n015 frequency voltage v (0.1 to 510.0V) (24.0V)
n016 | Min. output frequency 0.1Hz 0.1to 10.0Hz 1.3Hz
Min. output 11050.0V 12.0V*
n0i7 lraquuntgyuvo\lgg_a v (0.1 10 100.0V) (24.0V

*10.0V for 200V class, 5.5/7.5kW (7.5/10HP) inverters.
20.0V for 400V class, 5.5/7.5kW (7.5/10HP) inverters.

Note: Values with parentheses indicate 400V class.



B Speed Search Command

Restarts a coasting motor without stopping it. This function enables smooth
switching between motor commercial power supply operation and inverter
operation.

Set multi-function input selection (n050 to n056) to “14” (search command
from maximum output frequency) or “I15" (search command from set
frequency).

Build a sequence so that FWD (REV) run command is input at the same time
as the search command or after the search command. If the run command is
input before the search command, the search command becomes disabled.,

Time chart at search command input

ON
FWD (REV) RUN COMMAND —
SEARCH COMMAND —[— 0N
AGREED SPEED
MAX. QUTPUT FREQUENCY OR DETECTION

FREQUENCY REFERENCE AT '
RUN COMMAND INPUT

OUTPUT FREQUENCY

MIN. BASEBLOCK | SPEED SEARCH OPERATION
TIME (0.55) i

Set deceleration time during a speed search at constant n101. Speed search
starts when inverter output current 2 speed search operation level.
This function applies to the 200/400V class, 5.5/7.5kW (7.5/10HP) inverters.

17



B Reducing Motor Noise or Leakage Current (n080)

Factory setting varies according to inverter capacity (kVA).

Moltage Class| Capacity Initial Setting  |Mamun Conthuous | Qe ,cad Current
V) KW " Carrier Qs Cyer
Setting | Frequancy (A) (A)
0.1 4 OkHz 0.8
0.25 4 OkHz 1.6 el
0.55 4 0OkHz 3.0
200 1.1 4 10kHz 5.0
Single-phase| 1.5 3 7.5kHz 8.0 7.0
3-phase 2.2 3 7.5kHz 11.0 10.0
4.0 3 7.5kHz 17.5 16.5
5.5 3 7.5kHz 25 23
7.5 7.5kHz 33 30
0.37 7.5kHz 12 1.0
0.55 7.5kHz 1.8 1.6
1.1 7.5kHz 3.4 3.0
400 1.5 7.5kHz 48 4.0
& phage 2.2 7.5kHz 5.5 4.8
3.0 7.5kHz 7.2 6.3
4.0 7.5kHz 8.6 8.1
5.5 7.5kHz. 14.8 *
7.5 3 7.5kHz 18 17

* Reduction not necessary.

Note: When the inverter starts and stops repeatedly with a load of 120% rated
output current within 10 minutes, set the constant n175 (Reducing carrier
frequency selection at low speed) to 1.

18



B Building Interface Circuits with External Devices

Using input signals

Multi-function input terminal S1 to S§7 functions can be changed when
necessary by setting constants n051 or n052 respectively. The same value
cannot be set to different constant settings.

Setting Name Description Ref.*
0 (3vire penuanes aalsaian | Setting enabled only forn052 | 73
1 v Furwara'runl 49
2 Elire gevsrsa run 49
3 External fault (NO contact input) Jovarter “""gp‘ A ;"‘""" Taly -
4 External fault (NG contact input) Bloial cpfcigrolgpiay 1s -

Hesels the Taul, Faull resal
5 Fault reset altagiiva vt thé rn sigea OR, | 51
6  |Multi-step speed reference 1 51
7 Multi-step speed reference 2 51
8 [Multi-step speed reference 3 51
9 |Multi-step speed reference 4 51
10 JOG command 52
11 Accel/decel time select 55
12 E?ema.ln t::"?”?ﬁk Molor BDS?;:‘ :‘: ': -a?p by this =
13 'ﬁtgmanma;?n ?f('g Digital npggnLn{ display is = |
14 g&:ﬁmﬁ%ﬂﬂ"ﬁs ey Speed search 62
15 'Ss_ﬁ“—_‘%_x_ur:"??ﬁmrl?:;c ram reference signal 62
16 | Accel/decel hold command 63
17 | LOCAL/REMOTE selection 48
18 ‘Communicalion/ contrel circuit
rminal selaglion 75
1 (NG cortactmpu | Lo bt araer Mmoo, | =
20 ""‘N'-‘Qg:ﬁil‘a‘:‘fga f"‘“ When Irequency coasting 1o a siop (005 is set|  —
51 Emorgency siop fault 10 1) mathod is selected, Invw coasistoa
(NC contact input; Bﬁmﬂ"u’fm' :ﬂsﬂ 34 2(no22). | =
22 e Rl (it @t fauh, blinking at alarm) -
23 PID contorol cancel 110
24 PID integral reset \ 110
25 PID integral hold 110
26 |Inverter overheating pre-alarm 0H3 | = papnria! 1s clep f!frnﬁﬁtm =
34 UP/DOWN command St 5“".‘2,,,,5 ;ném ek 74
35 Self-test S e farm e S 100

* Shows the reference page of the instruction manual (TOE-S606-11).
+ Number 1 to 7 is displayed in (] corresponding to the terminal numbers S1 to S7
respectively.



Initial setting

No. Terminal Initial Setting Function
n050 S1 1 Forward run command (2-wire sequence)
nos1 S2 2 Reverse run command (3-wire sequence)
n052 S3 3 External fault
n053 S4 5 Fault reset
no54 85 6 Multi-step speed reference 1
n055 S6 7 Multi-step speed reference 2
n056 S7 10 JOG command

20




Using output signals (n057, n058, n059)

Multi-function output terminal MA, MB, P1 and P2 functions can be
changed when necessary by setting constants n057, n058, and n059.

* Terminal MA and MB functions: Set to n057

+ Terminal P1 function: Set to n058

* Terminal P2 function: Set to n059

Setting Name Description Ref.page*,
0 Fault Closed when inverter fault occurs. -
Closed when either FWD/REV command is

1 | Inoperation input or voltage is outout from the inverter. |~

Closed when setting frequency agrees with 79
inverter output frequency.

Closed when inverter output frequéncy is
less than minimum output frequency.
Cutput frequency zfrequency

detection level (n095)

Output frequency = frequency

detection level (n035)

2 | Agreed frequency

3 | Zero speed

4 Frequency detection 59

5 Frequency detection 59

8 Qvertorgue detection 1 o
(NO contact output) 2\

Overtorque detection 2

Z (NG contact output) = 58

10 | Minor fault Closed when the alarm is indicated. -

11 | Base blocked Closed when the inverter output is shut off.| -
Closed when “LOCAL" is selected

. [P Rede by LOCAL/REMOTE selection. 7

18 | inverter operatien ready Closed wh.en |{1veder fault is not detected, |
and operation is ready.

14 | Fault restart Closed during fault retry =
15 In UV Closed when undervoltage is detected. -
16 | In reverse run Closed during reverse run. -

Closed when inverter conducts
1 In speed search -
4 i speed search.

Data output from Operates multi-function nu!buttermfﬂal
18 e independently fram inverter operation 89
communication (by MEMOBUS communication)
19 | PID feedback loss Closed during PID feedback loss 109
20 Frequency reference is |Closed when frequency reference
missing is missing.
i Closed when inverter averheatin
21 Inverter,overheating pre-alarm is input. Digital Bpara!%r -
pre-alarm OH3 |display is “OH3 (blinking)."

* Shows the reference page of the instruction manual (TOE-S606-11).
21



® Using MEMOBUS (MODBUS) Communications

« Data
Monitor Data (available only for read out)
Register No. bit Description
.| Run command
Sl
c
=]
0020H || &
EE
o
F-a8
-function output 3 ]
(Nat used)
Overcurrent (OC),
o) lage (OV)
"[inverter overheat (OH)
..|(Notused)
c Not used
§li ol )
a
§ A
EAr B[ Hardware fault (Fxx)
Bl Motor overload (OL1
Z o
2
54
w
- e,
ooz2pd £ Upper / lower limit fault
&[4[ Consisteney faur " {
S [ 5-F [{Not used)
0023H Frequency reference (Unit : n152)
0024H Output frequency (Unit : n152)
0025H-026H || (Not used)
0027H Output current (10/1A)
0028H Output voltage reference (1/1V)
0 Load shortcircuit (SC)
&1 |Ground faull (GF)
-g- 2 Input open phase (PF)
0029H 2 3 | Output open phase (LF)
-3 4 Installed braking resistor overheat (RH)
L.L:'g 5 | Braking transistor fault (RR)
6-F | (Notused)

22



Register No.

Description

002AH

Alarm description

Operator stop (STP)

Sequence error (SER)

FWD / REV command simultaneous input (EF)

External baseblock (BB)

Overtorque detection (OL3})

Heatsink overheat (OH)

Main circuit overvaltage (OV)

Main circuit undervoltage (UV)

Cooling fan fault (FAN)

Communication error (CE)

Option card communication error (BUS)

(Not used)

Inverter overheat prediction (OH3)

PID feedback loss (FBL)

Emergency stop (STP)
Communication waiting (CALL)

002BH

o|nim|o|o|o|>|o|e|v]|a|a|s|w|n]|=|c|S

Terminal S4

Sequence input status

.| Terminal S5
Terminal 56

002CH

| Zero-spaed T

1 : Run

Frequency agreed

Minor fault {Alarm is indicated)

sluinizio

.| Frequency

Undervoltage detection

Inverter status

Frequency reference mode

Baseblock e

""""""" 1" Gther than communications

.0 Gommunications ...
1 : Other than communications

Run command mode

Overts

(Not used)

MEMOBUS communi




Register No. bit Description
0 MA “ON" 1: Closed 0: Open
1 P1 “ON" 1: Closed 0: Open
BRI 2 |P2 “ON" 1: Closed  0: Open
3-F | (Not used)
0 Frequency reference loss
1 (Not used)
5 2 (Not used)
% 3 (Not used)
002EH s 4 (Not used)
E 5 | (Not used)
£l 6 Not used)
7 Not used)
8 -F [ (Notused)
002FH-0030H|| Reserved
0031H Main circuit DC voltage (1 / 1V)
0032H Torgue monitor
0033H-0034H|[ {Not used)
0035H Cumulative operation time (1/1H)
0036H (Not used)
0037H Qutput Power (1/1W : with sign)
0038H PID feedback value (100% / Input equivalent to max. output fraquency; 10 / 1%; withaut sign)
0039H PID input value (+100% / + Max. output frequency ; 10/1%; with sign)
003AH PID output value (+100% /+ Max. output frequency ; 10/1%; with sign)
003BH-003CH|| Reserved
5 .0 |cRCerror
@\
2
ik
003DH 'g
E|.
2
3}
E
Q feree
ol 7 (Not used)
003EH-00FFH]| Reserved

* Communications error conlents are saved until fault reset is input.
(Reset is enabled during run.)

24



®m Motor Code

The energy-saving coefficient K2 (n140) is set to a value that corresponds

with that motor code (n158).

Motor Type | Voltage Class | Capacity Motor Code: n158 mf,;;;%iag‘:m:ﬁm
0.1 kW 0 481.7
0.2 kW 1 356.9
0.4 kW 2 288.2
0.75 kW 3 2237
200V 1.5 kW 4 169.4
2.2 kW 5 156.8
3.7 kW 7 122.9
YASKAWA E5XY 3 bl
General- 7.5kwW 10 L
purpose 0.2 kW 21 713.8
Motor 0.4 kW 22 576.4
0.75 kW 23 447.4
15 kW 24 338.8
400V 22kW 25 313.6
3.0 kW 26 245.8
3.7 kW 27 245.8
5.5 kW 20 189.5
7.5 kW 30 145.4
0.1 kW 40 481.7
0.2 kW 41 356.9
0.4 kW 42 300.9
0.75 KW 43 2247
200V 1.5 kW 44 160.4
2,2 kW 45 138.9
3.7 kW 47 108.9
5.5 kW 49 84.1
YASKAWA 7.5 KW 50 71.7
Inverter
Moty 0.2 kW 61 713.8
0.4 KW 52 601.8
0.75 kW 63 448.4
1.5 kW 64 3208
400V 22kW 65 2778
3.0 kW 66 2138
3.TKW 67 2138
5.5 kW 69 168.3
7.5 kW 70 143.3
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® Operation Method for Frequency Reference Loss
Detection (n064)

Select operation in case the frequency reference from control circuit terminal
decreases rapidly.

Selting Description

0 No deteclion

i Continue to run at 80% of max. frequency

+ Detects when the inverter is in the remote mode (drive mode) and the constant
n004 (Fraquency referance selection) is set either at the analog reference or atthe
pulse train reference.

Operation when 1 is selected

If frequency reference decreasers by 90% within 400ms, the inverter
operates at 80% of the reference reached before decreasing.

® Cumulative Operation Time Selection

Selling Descriplion

Inverler power-on time
0 (Counts the elapsed time from start-up unlil power is
turned OFF)

Inverter running lime
1 (Counls the elapsed lime that there is an inverler
oulput.)

O Cumulative operation time setting
Inverter operating time set with constant n087 is accumulated by the unit
of 10H.
Accumulation starts from the time set with constant n088.

Constant No. Name Description é’gﬁ%
Cumulalive operalion | Unit: 1=10H
088 | ine setting Seiting Range: 0 to 6550 (65500H) | © (H)
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H |nstalled Braking Resistor Overheating Protection
Selection (n165)

Set to 0 when a braking resistor is not connected.

Setting Description
0 Qverheating protection is not provided,
1 Overheating protection is provided.

B [nput/Ouput Open-phase Detection

Constant No. Name Descriplion slg?t}%
Unit: 1%
166 Input open-phasa | Setting Range: 0 to 100%* 0%
detection level 400.0V/100% (200V class)
800.0V/100% (400V class)
Input open-phase | Unit: 1 sec
e detection time Setting Range: 0 to 255 sect CET
Unit: 1%
n168 Output open-phase | Setting Range: 0 to 100%* 0%
detection level Inverter rated output
current value/100%
Oulput open-phase | Unit: 0.1 sec
e detection time Setting Range: 0.0 to 2.0 sect Cdsbr

* Not detected when set to 0%.
1 Not delecled when set to 0.0 sec.

Recommended set value for input open-phase detection; n166 = 7%
nl67 = 10 sec

Recommended set value for output open-phase detection; n168 = 5%
nl69 = 0.2 sec
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® Replacement of Cooling Fan

* Inverter of W-dimension (width) 68mm (2.68 inches),
140mm (5.51inches), 170mm (6.69 inches) or 180mm (7.09
inches)

1. Removal

(1) Press the right and left clicks
of the fan cover to direction 1,
and then pull them to direction 2
to remove the fan cover from the
inverter unit.

(2) Pull the wiring to direction 3 from
the fan cover rear face, and
remove the protective tube and
connector.

(3) Open the left and right sides of

the fan cover to remove the
cooling fan from the cover.

2. Mounting

(1) Mount the cooling fan on the fan
cover. The arrow mark to
indicate the wind direction of the
cooling fan must be in the
opposite side to the cover. WIND DIRECTION

(2) Connect the connector and
mount the protective tube firmly.

Mount the connector joint section
on the fan cover rear face.

(3) Mount the fan cover on the
inverter. Be sure to mount the
right and left clicks of the fan
cover on the heatsink.
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® Fault Diagnosis and Corrective Actions
<Corrective Actions of Models with Digital Operator>

Q- :ON (O :BLINKING @ :OFF

Alarm Display and Contents

Alagm Display Inverter Causes and
Digital  [RUN (Green) | s Explanation i i
atus Carrective Actions
Operator | ALARM (Red)
UV (Main circut low votaga) | Gheck the following ¢
Main cirguit DC vollage =
bolw the low-vollage Pewer‘sup‘ply voltage
dotoction lavel whila tha + Main circull power
invarter output is OFF. supply wiring is
200V;Main circuit DC voltage d
o drops below approx, connected.
[ (210:0‘4"‘, A T « Terminal screws are
Blinking T securely tighlened,
1 4ouv:néun d':cmvnc voltage|
rops bel Ox.
400V, i
(Control supply fault)
Conlrol power supply lault
Is delected while the
invarter oulpul is OFF,
OV (Main circuit overvoltage) | Check the power supply
Main circuil DG voltage voltage.
exceeds the overvoltage
(="} detection level while the
i Warning |inverter output is OFF.
Blinking = Faull | Detection level
Q contacts | 200V class : approx 410V or
3 do ot more
o] change | 400V class : approx 820V o
state. THopE
OH (Cooling fin overheat) | Gheck the intake air
oH Intake :‘.Iﬂf tﬂ:ﬂp_eratura temperature.
- rises while the inverter
Blnkiifg cutputis OFF.
aHI OH3 (Inverter overhealing | Releasa the input of
N pre-alarm)* inverter overheating
Blinking OH3 signal is input. pre-alarm signal,
CAL (MEMOBUS Check communication
communications waiting) devices, and transmission
Correct data has notbeen | signals.
racaived from tha PLG
CARL when tha constants
i n003(operation command
Blinking selaction) is 2 or
no04(frequency reference
selection) is 6,
and power is turned ON,

* Display only applies lo 200/400 V class, 5.5/7.5kW (7.5/10HP) inverters.
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Alarm Display

Digital |RUN (Green)
Operator |ALARM (Red)

Inverter
Status

Explanation

Causes and
Corrective Actions

oPO

01 02

ol 3

Blinking

SEr
Blinking

Warning

Fault
conlacls
do not
change
slate.

OP(I (Conslant setting
error when the constant
setting is performed
threugh the MEMOBUS
communicalions)
OP1: Two or more values
are st for multi-
function input
selaction.
(constants n050 to
no56)
Relationship among
V /1 conslants is not
correct.
(constants n011,
n013, n014, n016)
OP3: Setting valua of
molor rated current
exceeds 150% of

opPz:

n

inverter rated current.

(constan! n036)
Upper / lower limit
of frequency

OP4:

reference is reversed.

(constants n033,
n034)

(constants n083 to
n085)

OP5:

@

Check the selting values.

OL 3 (Ovartorque
datection)

Motor current exceeded
the presel value in
conslant n098.

Reduce the load, and
expand the accel / decel
time.

SER (Sequence arror)
Inverter receives

LOCAL / REMOTE select
command or
communication / control
citcuit terminal changing
signals from the mutti-
function terminal while the
inverter is outputting.

Check the external circuit
(sequence).




Alarm Display

Inverter 4 7 Causes and
Digital |RUN (Green) | Statys Explanation Corrective Actions
Operator [ALARM (Red)
BB (External baseblock) Check the extarnal circuil
Baseblock dal 0 \
multi-function terminal is
bb active, the Inverter output
. s shut [maler coasting
Blinking Tmﬁmﬂmhﬁa}ed
when input command is
removed.
EF (Simultaneous FWD/ Check the external circuit
REV run commands) (sequence).
When FWD and REV
&F run commands are
T simultaneously input
Blmkmg for aver 500ms, the
inverter slops according
to constant n005.
STP (Operator function Open FWD/REV
slop) command of control
5 circuit terminals .
Is pressed
during running by the
conlrol circull terminals
sre ':C,I' FhWD /REV cur;;nfand. of by
’ . Warning |1 run command frem
Blinking Q 9" | communications Check the external circult
Fault The inverter stops according| (sequence).
or conlacls |10 constant n005.
do not | STP(Emergency slop)
o] change | imererreceives
" stale. stop alarm signal.
Q Inverter stops according
to constant n005.
A FAN(Cooling fan fault) Check the following:
> Coaling fan is locked. + Cooling fan
Blinking + Cooling fan wiring is not
connected.
CE CE (MEMOBUS) Check the communication
e communications fault devices or communication
Blinking signals,
FBL (PID feedback loss
dﬂm’Eﬁgn ]9 R Check the mechanical
Fbt PID feedback value drops | system and correct the cause
> m: EIE ﬁ:%f:kl?nvg"s or increase the value
o i
Blinking detected , the inverter of ni37.
operales according to the
n136 setting.
Option card communications| chack he communication
bLS Communicalion fatit has davices or communication
T occured in a mode that run | Signals.
Blinking command and frequancy
reference are set from the
communication option card.
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Fault Display and Contents

approx, 400V or more

Fouil Dispiag Inverter Causes and
Digital  [RUN (Green) Explanation ive Acti
Operator |ALARM (Red) Status Correctlive Actions

OC (Overcurrent) + Short circuit or
Inverter output current grounding at inverter
momentarily exceeds output side
approx. 250% of rated + Excessiva load WK?
current, + Extremely rapid accel/
decel time
(constants n019 to n022)
T + Spacial motor used
« Starting motor during
coasling
« Motor of a capacity
greater than the inverler
rating has been started,
+ Magnetic contactor
opan/closed at the
Inverter output side
GF (Ground fault)* + A ground fault occurred at
The ground fault current at | the Inverter output.
OF the Inverter oulpul exceeded 0
approximately 50% of the |« Resel the fault after
Inverter rated output current. | correcting its cause.
SC {Load short-circuit)* « A short-circuit or ground
Tha Invertar outpul of load | faull.
sC d was short-circuited.
Protective * Reset the fault after
° Operation correcting its cause.
Output is | OV (Main circuit over- = Insufficient decel time
shut OFF | voltage) (canstants n020 and n022)
and motor | Main circuit DC voltage » Lowering of minus load
coasts to | exceeds the overvollage | (elavator, etc.)
astop. delection lavel becausa
of excessive regenerative &
energy from the matar. + Increase decel time.
oo Detection lavel: g:a?,‘?‘:.::gf;?l
200V;Slops al main cifcuil
DC voltage below
apprax. 410V
400V:Slops at main cifcuit
DC voltaga
approx. B20V or more
UV1 (Main circuit low « Reduction of input
voltage) pawer supply vollage
Main circult DC voltage *+ Cpen phase of input supgly
drops below the low- + Occurrence of momen-
voltage detection level tary power loss
while the inverter output g
is ON. L
'y 3
o 200V:Stops at main circuit .cgm:h;m" > v:ﬂgagn
DG voltage below « Main circuit power
approx. 200V(160V supply wiring is
for single-phase) connecled.
400V:Stops at main circuit | « Terminal screws are
DC voltage securely tightenad,

* Display only applies to 200/400V class, 5.5/7.5kW (7.5/10HP) inverters.




Fault Display

Digital
Operator

RUN (Green)
ALARM (Red)

Inverter
Status

Explanation

Causes and
Corrective Actions

PE

oH

UV2 (Contral power
supply fault)

Voltage fault of conlrol
power supply is detected.

Cycle pawer.
If the fault remains,
replace the inverter.

PF (Main circuit voltage
fault)*

The main circuit DC voltage
ascillates unusually (not
when regenerating).

+ An open-phase occurred inf
the input power supply.

+ A momentary power loss
occurred.

+ The voltage fluctuations
in the input power supply
are loo large.

+The line voltage balance
is bad.

Check the following:

+ Main circult power supply
‘wiring is connected.

= Power supply voltage.

« Terminal screws are
securely lightened.

Protactive
Operation
Qutput is

shut OFF

and motor
coasts lo

a stop.

LF (Qutput cpen-phase)*
An opan-phase occurred at
the Inverter output.

« There is a broken wire in
the output cable.

* There is a broken wire in
the motor-winding.

» The output terminals are
Ioose.

Check the following :

+ Output wiring is
connected.

* Motor impedance.

+ Output terminal scraws
are securely tightaned.

OH (Cooling fin overheat)*
Temperature rise

because of inverter
averload operation or
intake air temperature
rise.

+ Excessive load
+ Improper V/f pattern
setting.
« Insufficient accel lime
if the fault occurs
during acceleration.
« Intake air temperature
exceeding 122°F (50°C).
» Cooling fan stops.
U

Check the following :

» Load siza,

+ Vi paltern setting
(constants n011 to n017).

« Intake air lemperalure.

* Display only applies to 200/400V class, 5.5/7.5kW (7.5/10HP) inverters.
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AUt Display Inverter Causes and
Digital ]AUN (ﬁrean) Status | FEEL, Corrective Actions
Operator | ALARM (Red)

AH (Installed braking = The deceleration time is
resistor overheating) too short.
Tha protection function has | » The regenerative enargy
operated. from the motor is too large.|
~H
+ Increase the deceleration
time.
- Reduce the regenerative
load,
RR (Internal braking + Replace the Inverter,
transistor fault)*
M The braking ransistor is not
oparating properly.
OL1 (Motor overoad) « Check the load size or
Molor overload Vit pattern setting
protection operales by (constants n011 Lo n017)
ol | buill-in electronic thermal | + Set the mator rated
Protective. | yeroad relay. current shown on the
Operation nameplate by constant
b Output is 036,
'f,i' g:gl:‘;:r 0L2 (Inverter overload) + Check the load size or
coasts to | Inverter overload Vi pattern setting
ol 2 astop. protection operates by (constanls n011 ta n017)
buill-in electronic thermal |+ Check the inverter
ovetload relay, capacity,
0OL3 (Overtorque detection) | Check the driven
Vit mode: Inverter output machine and correct the
currant exceeded the cause of the fault, or
preset value in constant | increase the value of
n098. constant n098 up to tha
Vector mode: Motor highest value allowed for
current of torque the machine.
oL 3 exceeded the presel
value in constants
nQ37 and n028.
When overtorque is
detected, inverter performs
operation according to the
preset setling of constant
n0gs.

= Display only applies to 200/400V class, 5.5/7.5kW (7.5/10HP) inverters.



Fault Display . c &
Digital |RUN (Green) | stans’ | Explanation et
Status Corrective Actions
Operator | ALARM (Red)
EFO Ghack the external gircuit
(External fault) (sequence).
Inverter receives an
extetnal fault input from
conlrol circuil terminal.
EF0: External fault
referenca thraugh
MEMOBUS
communications
EF1: External fault
input command from
control circuit
lerminal S1
EF2: External fault input
command from control
o | cifeuit terminal S2
EF3: External fault input
command from control
circuit lerminal 3
EF4: External fault input
| Protective command from control
® Operation circuit terminal S4
Output Is | EF5: External fault input
shut OFF command from control
and motor circuit terminal S5
coasts to | EF6: External fault input
a stop. command from control
circuit terminal S6
EFT7: External fault input
command from control
circuit terminal S7
CPF-00 Cycla power after checking
Inverter cannot the digital oparator Is
Foo communicate with the digital| securely mounted.
o operator for 5 sec. or It the fault ramains,
more when power is replaca the digital oparator
turned ON. or inverter,
CPF-01 Cycle power after checking
Transmission fault the digital operator is
Fo T occurred for 5 sec. of more | securely mounted.
when transmission starts | If the fault remains,
with the digital operater. replace the digital operator
or inverter.
CPF-04 * Racord all constant
EEPROM fault of inverter data and initialize the
contral circuit is detected. canstanis. (Refer to
Foyu page 32 for conslant
initializatien.)
= Cycle pawer.
If the fault remains,
replace the inverter,
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Folt oy Inverter Causes and
Digital [RUN (Green) | stajys Explanation Corrective Actions
Operator | ALARM (Red)
CPF-05 Cycle power.
FOs AD converter faull is If the fault remains,
detected. replace the inverter.
CPF-06 Remave power to the
« Option card connecling | inverter. ‘
— fault Check the connection
FOB + A non-corresponding of the digital operator .
option card is connected. | Verify software version NO.
(n179).
CPF-07 Gycle power after chacking
Operator control circuit the digital operator is
Fg7 (EEPROM or AD sacurely mounted.
Protective |  converter) fault If the fault remains,
Operation replace the digital operator
i or inverter.
[ ] Qutput is - -
shut OFF | Communication option card
Fa i X and motor | Self diagnostic error Option card fault
! coasls to
a stop. Communication option card | Replace the option card.
Fee madel code errar
Communication option card
Fa3 DPRAM arror
OPR({Operator Cycle power.
oPR connacting fault) If the fault remains,
replace lhe inverter.
CE(MEMOBUS Check the communication
CE communications fault) | devices ar communication
signals,
STP(Emergency stop) Check the external circuit
The inverter stops (sequence),
according to constant n00S
alter receiving the
emergency stop fault
SR signal.
w
?
2 | bolos
or according lo
constant FBL (PID feedback loss Check the mechanical
L detection) system and correct the
PID feedback value drops | cause, or increase the
belew the detection level. | value of n137.
When PID feedback loss is
FbtL detected, the inverter
operarles according to the
n136 setting.




Fault Display

8igital ?Eﬁﬁ Gr(?:lenc}l) g'f;?gs . Explanation gg?riec?i\?g ?\ctions
perator =]
Option card communications | Check the
¢ | fault communication devices
& Communication faulthas | or communicalion
~ Stops occurred in a moda that run | signals.
bUS or according to | command and frequency
= constant | reference are set from the
communication option card.
« Insufficient power Check the following :
supply voltage * Power supply voltage
grg:::]til:: f 'Ca:;:“' power supply « Main circuit power
— supply wiring Is
° Output s |+ Hardware fault connacled.
(OFF) e shut OFF Termi
and mafor » Terminal screws are
@acichy securely tightened.
astop. » Control sequence.

Replace tha inverter,

For display/clear of fault history, refer to page 39 of the instruction manual.
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m Standard Specifications (200V Class)
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Voltage Class 200V single- / 3-phase
g phaa'se 20P1|20P2 |20P4 | 20P7 |21P5 |22P2 | 24P0 |25P5 | 27P5
Mg Corr ‘:';‘g;'; BOP1|BOP2|BOP4 |BOP7 [BIPS |B2P2[B4PO| - | -
Max, Applicakb‘jve*MOTO’OUmu' 04 |0.25)055) 1.1 | 1.5 |22 |40 |55 |75
Inverter Capacity (kVA)| 0.3 | 0.6 | 1.1 | 1.9 [ 3.0 [ 4.2 [ 67 | 9.5 | 13
Héﬁ?e%wl o8 |16 3 |5 |8 |11 |175|e |3

Max, Output Voltage (V)

3-phase, 20
Single-phase, 200 to 240V (proportional to input voltage)

10 230V (proportional to input voltage)

Output
Characteristics

Max, Qutput
Frequency (Hz)

400Hz(Programmable)

Rated Input Valtage
and Frequency

3-phase, 200 to 230V, 50/60Hz
Single-phase, 200 to 240V, 50/60Hz

] E Allowable Voltage

-15 to + 10%

5 32 Fluctuation . ~
Allowable Frequency
Fluctuation %
Control Method Sine wave PWM (VA control/ivector control selectable)

Frequency Control

Range 0.1 to 400Hz

Frequency Accuracy
(Temperature Change)

Digital reference: + 0.01% (-10 to + 50°C)
Analog reference: + 0.5% (25 + 10°C)

Frequency Setting
Resalution

Digital reference:
0.01Hz (less than 100Hz) / 0.1Hz (100Hz or more)
Analog reference: 1 /1000 of max. output frequency

Qutput Frequency

0.01Hz

Control Characteristics

Resolution
Overload Capacity | 150% rated output current for one minute
Frequency Reference | 0to 10VDC (20k(2), 4 to 20mA (25012), 0 to 20mA (2502)
Signal pulse train input, frequency setting polentiometer (Selectable)

Accel/Decel Time  |0.00 to 6000 sec.
(accel / decel lime are independently programmed)
Short-term average deceleration torque +
0.1, 0.25kW (0.13HP, 0.25HP): 150%
0.55, 1,1kW (0.5HP, 1HP): 100%

Braking Torque 1.5kW (2HP) : 50%

2.2kW(3HP) or more: 20%
Continuous regenerative torgue: Approx, 20% (150% with
optional braking resistor, braking transistor built-in)

Vif Characteristics

Possible o program any V /{ patterm

shortest possible deceleration time.

* Based on a standard 4-pole moter for max. applicable motor outpul.
+ Shows deceleration torque for uncoupled mator decelerating from 60Hz with the



Voltage Class 200V single- / 3-phase
3-
Model phase 20P1| 20P2| 20P4 | 20P7 [ 21P5 | 22P2 | 24P0 | 25P5 | 27P5
CIMR-V7COrr %
f,',:ﬂi BOP1|BOP2| BOP4|BOP7|B1PS|B2P2(B4PO| ~ | =
Maé?;g;ﬁ:: ad Electronic thermal overload relay
Instantaneous Motor coasts to a stop at approx. 250% of inverter rated
Overcurrent current
Motor coasts o a stop after 1 minule at 150% of inverter
Overload rated output current
v Overvoltage IMotor coasts to a stop if DC bus voltage exceed 410V
8 Stops when DC bus vollage Is approx. 200V or less
g Undervoltae (approx. 160V or less for single-phase series)
o Following items are selectable : Not provided (stops if
£ Momeni:?;Puwar power loss is 15ms or langer), conlinuous operation if
E power loss is approx. 0.5s or shorter, continuous operation
£ [ Cooling Fin Overheat [ Protected by electronic circult
Stal P o Lbval Can be set individual level during accel / decel, provided /
revention Level | o provided available during coast 1o a stop
Coeling Fan Fault | Protected by electronic circult (fan lock detection)
Ground Fault Protected by electronic circuit (overcurrent level)*
Power Charge ON until the DC bus voltage becomes 50V or less.
Indication RUN lamp stays ON or digital operator LED stays ON.
Saven of the following input signals are selectable:
Forward / reverse run (3-wire sequence), fault reset,
external fault (NO / NG contact input), multi-step speed
5 2 Multi-function operation, Jog command, accel / decel time select,
3«_% Input external baseblock (NO / NC contact input), speed search
~o command, accel / decel hold command, LOCAL / REMOTE|
selection, communication / control circuit terminal selection,|
emergency stop fault emergency stop alarm UP/DOWN
command,seff-test,PID control cancel, PID integral reset/hold
Fallowing output signals are selectable (1 NO / NC contact
2 output, 2 pholo-coupler outputs) :
§ vy Fault, running, zero speed, al frequency, frequency
5 |3 Multi-functi detection (output frequency s or 2 set value), during
e %g M guﬁ’p""m"c'" overtorque delection, during undervoltage detection,minor
2 10w error, during baseblock, operation made, inverter run
fal ready, during fault retry, during UV, during speed search,
data outpul through communication, PID feedback loss
detection
Voltage vector control, full-range automatic torque boost,
slip compensation, DC Injection braking current / time at
start/stop frequency reference bias /gain, MEMOBUS
Standard Functions communications (RS-485 /422, max. 19.2K bps),
PID control, energy-saving control, constant copy,
frequency reference with bullt-in potentiometer, Unit
selection for frequency reference setting / display

* The protection functions at approx. 50% of inverter rated output current for
5.5/7.5kW (7.5/10HP) inverters.
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Voltage Class 200V single- / 3-phase
Model ph::se 20P1)20P2 | 20P4 | 20P7 | 21P5 | 22P2 | 24P0 | 25P5 | 27P5
CIMR-V7#COOCD | Si
iﬁgfe“ BoP1|BoP2|BoP4|BoP7 |B1PS B2P2 [B4PD| - | -
Stat i
k) tatus Indicator | o and ALARM provided a¢ standard LED's
§ & | Digilal Operator| Available to monitor frequency reference,
S (JVOP-140) | output frequency, output current
P . Main circuit: screw terminals
- Terminals Contral circuit: plug-in screw terminal
§ Wiring Distance
between Inverter | 100m (328H) or less t
and Motor
Endatlie Open chassis P00, Open chassls IP20 (Tnp-dosed type),
or enclosed wall-mounted NEMA 1 (TYPE 1
Cooling fan is provided for the following rncdels.
! 200V, 0.75kW or larger inverters (3-phase)
Gooling Method 200V, 1.5kW or larger inverters (single-phase)
Other models are self-cooling
Open chassis IP00 =10 1o +50°C (14 to 122°F)
) Open chassis |P20 (Top-closed type) and enclosed
Ambient Temperature |, morted NEMAT (TYPE 1) : -10 1o +40°C (14 fo 105°F)
| 2 (not frozen)
=
28 Humidity 95%RH or less (non-condensing)
& | Storage Temperature {-20 to +60°C (-4 o 140°F)
§ o Location Indoor (Iree from corrosive gases or dust)
Elevation 1000m (328011) or less
e Up 10 9.8m /82 (1G) at 10 to less than 20Hz,
Vibration up fo 2m / 8¢ (0.2G) at 20 to 50Hz

* Temperature during shipping (for short period)
+ For detalls, refer to “Reducing motor noise o leakage current (n080)" on page 57 of the

instruction manual..




m Standard Specifications (400V Class)

Voltage Class 400V 3-phase
3-
s phase 40P2 | 40P4 | 40P7 [41P5|42P2 43P0 | 44P0 |45P5 [47P5
CIMR-V7%CCrr | Single-
phase N NSANT AL A =~ |~
Max.AppWica‘l‘)\FfstMotorOUIpul 03705511 | 15|22 |30 |40 |565]|75
Inverter Capacity (VA)| 0.9 | 1.4 | 26 | 3.7 | 4.2 | 55 | 7.0 | 11 | 14
8 Rated Output
E_‘g Gurrent (A) 12 [ 18 (34 | 48 | 55|72 |92 [148( 18
5§ Max. Qutput Voltage (V)| 3-phase, 380 lo 460V (proportional to input voltage)
2
5] Max. Output
Frequency (Hz) 400Hz(Programmabla)

Power
Supply

Rated input Voltage
and Frequency

3-phase, 380 1o 460V, 50/60Hz

Allowable Voltage
Fluctuation

-15 to + 10%

Allowable Frequency

5%

Control Characteristics

Control Methad

Sine wave PWM (Vif control/vector conlrol selectable)

Frequency Gontraol

0.1 to 400Hz

Range
Frequency Accuracy | Digital referance: + 0.01%, -10 o + 50°C (14 to 122°F)
(Temperature Change)| Analog reference: + 0.5%, 25+ 10°C (59 to 95°F)
Digital reference:
Frequency Seting. | 0,01z (lss than 100H2)/0.1Hz (100 or more)
Analog relerence: 1/ 1000 of max. oulpul frequency
Output Frequency
Resolution 0.01Hz
Overload Capacity | 150% rated output current for one minute
quuenqy Reference | 0to 10VDC (20k02), 4 1o 20mA (2500, 0 fo 20mA (2500)
Signal pulse train inpul, frequency setting polentiomeler (Seleclable)

Accel/Decel Time

0.00 to 6000 sec,

(accel / decel time are independently prc d)

Braking Torque

Short-term average deceleration torquet

0.2kW: 150%

0.75kW: 100%

1.5kW (2HP) : 50%

2.2kW(3HP) or more: 20%

Continuous regenerative torgue: Approx. 20% (150% with
optional braking resistor, braking transistor built-in)

VA Characteristics

Possible fo program any V /1 patterm

+ Based on a standard 4-pole motor for max. applicable motor output.
+ Shows deceleration torque for uncoupled motar decelerating from 60Hz with the
shortest possible deceleration time.
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Voltage Class

400V 3-phase

Model

phase

40P2 [40P4 |40P7 |41P5 |42P2 (43P0 |44P0 [45P5 |47P5

CIMR-V7xCrm)

Single-
phase

Protection

Motor Overload

Electronic thermal overload relay

Instantaneous

Motlor coasts to a stop at approx. 250% of inverler rated

Qvercurrent current
Motar coasts to a stop after 1 minute at 150% of inverter
Overload raled output current
Overvoltage Motor coasts 1o a stop if DC bus voltage exceed 820V
Undervoltage Stops when DC bus voltage is approx. 400V or less

Loss

Momentary Power

Following items are selectable : Not provided (slops if
power loss is 15ms or longer), continuous operation if
power loss is approx. 0.5s or shorter, continuous operation

Cooling Fin Overheat

Pratected by electronic circuit

Protective Functions

Stall Prevention Level

Can be set to individual levels during accel / dacel,
provided / not provided available during coast to a stop

Cooling Fan Fault

Protected by electronic circult (fan look detaction)

Ground Fault Protected by electronic circuit (overcurrent level)*
Pﬂ\:l':ircg‘?:‘,:ge ON until the DC bus voltage becomes 50V or less.
Seven of the fallowing input signals are selectable:
Forward / reverse run (3-wire sequence), fault rese,
external fault (NO / NC contact input), multi-step speed
s ¥ i operalion, Jog command, accel / decel time selact,
§-§ Mul!::ulr:;:non external baseblock (NO / NC contact input), speed search
] P command, accel / decel hold command, LOCAL / REMQTE]|

selection, communication / control circuit terminal selection,
emergency stop fault emergency stop alarm, UP/DOWN
command, self-test,PID contral cancel, PID integral reset / hold|

Other Functions
Output
Signals

Multi-function
Output

Following output signals are selectable (1 NO / NC contact
oulput, 2 phola-coupler oulputs) :

Fault, running, zero speed, at frequency, frequancy
detection (outpul frequency s or 2 sel value), during
overtorque detection, during undervoltage detection,minor
error, during baseblock, operation mode, invarter run
ready, during fault retry, during UV, during speed search,
data output through communication, PID feedback loss detection

Standard Functions

Vollage veclor control

full-range automatic torque boost, slip compensation,
DC injection braking current / time al start/stop
frequency reference bias /gain, MEMOBUS
communications (RS-485 / 422, max. 19.2K bps),
PID conlrol, energy-saving control, constant copy,
frequency reference with built-in potentiometer, Unit
selection for frequency reference setting/desplay

= The protection functions at approx. 50% of inverter rated output current for
5.5/7.5kW (7.5/10HP) inverters.



Voltage Class 400V 3-phase
3
Modal phase 40P2 [40P4 |40P7 | 41P5|42P2| 43P0 | 44P0 | 45P5 | 47P5
CIMR-V7*CITI0 | Single-
pase | ~ | T | " || || [~
tat i
z Status Indicalor N and ALARM provided as standard LED's
é £ | Digital Operator| Available to manitor frequency reference,
E (JVOP-140) | output frequency, output current
o Terminal Main circuit: screw terminals
= Sl Control circuit: plug-in screw terminal
g Wiring Distance
batwaen Inverter | 100m (3281) or less t
and Motor
Enclesife Open chassis P00, Open chassis IP20 (Top-closed type),
or enclosed wall-mounted NEMAT (TYPE 1)
Cooling fan is provided for the following models:
: 400V, 1.5kW o larger inverters (3-phase)
Cooling Method Other models are self-cooling
Open chassis IPO0  :-10to +50°C (14 to 122°F)
e Open chassis IP20 (Top-closed type) and enclosed
Ambient Temperature oy o nied NEMAI (TYPE 1): -10 to +40°C (1410 +105°F)
= (not frazen)
c
2 § Humidity 95%RH or less (non-condensing)
& 2 | Storage Temperature *[-20 10 +60°C (-4 to 140°F)
=1
5 o Location Indoor (free from corrosive gases or dust) o
Elevation 1000m (3280ft) or less
Up to 9.8m /87 (1G) at 10 to less than 20Hz,
VIR up to 2m / §° (0.26) at 20 to 50Hz

+ Temperature during shipping (for short period)
+ For details, refer to “Reducing motor noise or leakage current (n080) on page 57
of the instruction manual.



®m Dimensions / Heat Loss
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Dimensions in mm (inches)/mass in kg (Ib) / Heat Loss (W)

Voltage |Capacity Heal Loss (W) .
Slaes (W) W/|H|D|[Wl]|HI|H2]| d |[Mass Healsink | Untt. | Tota Fig.
T8 [ 128 | 76 | 56 | 18] S 06
01 )izl (5.04)| (2.99)| (2.20)| (4.6 .20 | M4 [ (13| 37 | 83 [ 130 | 1

Gzs | 38 | 128. 76\ 56 DB 8 WL V08 | /75 | 105 | 18.0%t

2.68)| (5.04) (2.99)| (2.20)| t4.65)| 0,200 M4 [ (1.32)
055 | o) t.00) 425 o0 58 (020 M| ls| 158 | 129 | 21 |
S-Zp?g\;e 1.1 (;:a, {;;ﬁ) réiﬁ, (;ffu) (;.Lg} (u.szc; M4 {2{1113) 204 @ |16.7 | 451 | 1
15 gigss] (::.Eui) (S'i?S] (a78) .65)| 020 M4 | aom| 537 | 191 | 728 | 2
24 (1.0285) [;.ﬁ: (s:.g) %y (J.E“s; (0.520) e (.]i:gj BT | $4 1T
40 | 551)| 500|569 .04 (-:.1555) (o.ﬁzu) K4 (42.'512; il el
55 | 7on)|doay] 660 (r:.its: (0o ioan| M5 fiata] 1704 | 704 [2488 | 2
T r;%?a) (120?41 (;.752) am; (g.?u {0.31) M5 (I;:g'n‘j 2102, |"88.9 ust6an, 2
s (fga) (;.zn?t) :2?9691 (zsfo) :i‘s%) (0.5?0] Ma (ﬁ'sﬁzl N )0 et el
0.25 (z(.asaa) o P o e (0.520) A (3'57‘1 77/ R R00 (L
Al 025 (z‘.;:s) :;.%i) (i‘:.:ﬂi] (:gcn (-:.1685) (uio) b (z:.'zoo) 158 [ @y ?
;‘;2‘;} i (1.%%) cs:.%i) (sl.?sq: (3??63) (4‘.:5%) [0.520] v :alésn NSNS
ii :1.02551 (;.384) (Sl.lsi) (3?:?5) (1.15%) (u.ga; M4 tel,'ai] R BV

T40 | 128 | 163 | 128 | 118 [ § 22
22 N5 51y (s.00| (6.42)| (5.04)] (4.65)| (0.20) M4 87 4 105 el 71 )2

i (;.221 r.r:.eo(-in (71.%%) :rl.g%j |l‘!siz (o.szu) e (62.5931 By | " lyimli1ind
037 | 42| 5.00)| | .1 .68 o 20| M4 (a‘.’e%; & 1Y 6
055 | 2] s.00)] s3] ) 4681 o201 M (ay| 151 | 180 [a01 | 2
L ) ] (;.‘52) e (iéi) e e | ekl i
a-‘m\;a 1.5 (1.0221 (Q.’a‘i;héﬁ% (3??&: (41.1535) ce‘sza) M4 (31.'351) gy |y st | 2
22 (.:.2%) :;.%21 (el.ﬁ) (a?ga) :J.Lg] (o.ioy Ly (31.'3511 505 825 | B30 R
S R e et :41.3385) (020} Ma|iy| 82 | a7 |esa | 2
Y (;.‘sun {.’:.3841 [s'.fé; (E:.%‘?l) (1.16%) [u,gm M4 (Egz} 789 | 49.2 | 1281 |2
55| 70| unzn] (5.69) (a6 o] 0an | M5 osn| 688 | £7.7 [ 2505 | 2
75" r.!.gg) ufﬁ) (r:.ég) :;.%) (3.45‘1) (o.%ﬂ M5 (1;:?73 2096 18037 3088 | 2

+ 200/400V class, 5.5/7.5kW (7.5/10HP) inverters can be used as "IP00" if the top and bottom
covers are removed. 45



m Recommended Peripheral Devices

It is recommended that the following peripheral devices should be mounted
between the AC main circuit power supply and VS-606V7 input terminals
R/L1, S/L2, and T/L3.

+ MCCB (Molded-case circuit breaker) / fuse :
Be sure to connect it for wiring protection.

* Magnetic contactor:
Mount a surge suppressor on the coil (refer to the table shown below.)
When using a magnetic contactor to start and stop the inverter, do not
exceed one start per hour.

Recommended MCCB magnetic contactor, and fuse
= 200V 3-phase

5 VT | V7 an[VToa|VTan|V7ea|VTaa[ V70| VPaa|VIss

VS-606V7 model EUF"I ZOI;'; 20P4 20;7 211;5 22P2 24Pﬂ' ZSPS‘ 27P5
Capacity (kVA) 03 | 06 | 11 | 19 | 30 | 42 | 67 | 95 | 130
Rated Output Current (A) 08 | 16 3 5 8 11 | 175 | 250 | 33.0
MCCB type NF30
(MITSUBISHI) SA 5A SA | 10A | 20A | 20A S?A S0A | 60A
Magnetic contactor type HI HI-10- | HI-10-
(YASKAWA CONTROL) HI-7E | HI-7E | HI-7E | HI-TE 9E o HI-20E |HI-30E |HI-50E
Fuse ( UL Class RK5 ) SA | SA | 5A | 10A | 20A | 20A | 30A | 50A | GOA

+ 200V single-phase

! VZ2us|V7us|VZas|VPau|VTau|VTaalVTen
VS-606V7 model B0P+ | BOP2 | BOP | BOP7 | B1P5 | B2P2 | B4PO
Capacity (kVA) 03 | 06 [ 1.1 [ 19 |30 [42]67
Rated Oulpul Current (A) 08 | 1.5 3 g 8 11 | 175
MCCB type NFa0, NF50
(MITSUBISH) 5A | 5A [ 10A | 204 | 204 | 40A [ 50A
Magnetic contactor type HI HI-1
(YASKAWA CONTROL) HI-ZE | HI-7E [HI7E |2E9~ Hl-15E |HI-20E | HI-308
Fuse { UK Class RK5 ) 5A | 5A | 10A | 20A | 20A | 40A | 50A
* 400V 3-phase
N VT o e | VT on [ V7 oo | VT aa | V70| VT as [VTaa|VTas| VTas
V&-606V7 model 40P2 | 40P | 40P7 | 4175 | 4262 | 43P0 | 4aPo | 45Ps | 47Ps
Capacity (KVA) 09 | 14 | 26 | 37 |42 | 55 | 7.0 | 11.0 | 140
Rated Output Current (A) 12 [ 18 | 34 | 48 | 55 | 7.2 | 92 | 148 | 180
MCCB type NF30, NF&0 )
(MITSUBISHI) 5A | 5A | 5A | 10A | 10A | 20A | 20A [ 30A | 30A
Magnelic conlactor type HI HI-10-| Hi-10- | HI-10- | HI-10-
(YASKAWA CONTROL) HITE |HITE | HITE | B2 Mo | Mag | "og | HI-20E{HI-208
Fuse (UK Class RK5) 5a | 5a | 5a | 10a | 10a [ 208 | 204 | 304 [ 30n |

46



®m Constants List

+ Addition of constants accompanied by the upgraded software version
The constants marked with #1 and #2 are applicable for the following

upgraded software version Nos.:

#1: Applicable for software version No. VSP 010015 or later
#2: Applicable for software version No, VSP 010020 or later

« Constants that can be changed during operation
The constants whose numbers are in bold can be changed during
operation.
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Primary Function (Constants n001 to n049)

Register Ref.
No. for Setting Setting Initial | User :
- Trans- . Range Unit Selting | Setting (NZtaagfﬂ
mission
Genslant write-in
001 | O101H [ eiaize 0104,6,121 1 1 41
" []
002| 0102 |Corkuimode seecion (tced)| 0, 1 Tfen 45
003 o103 |eonseeence 0103 1 0 49
Frequency reference
004 0104 | ke 0tag 1 1 50
005] 0105 | Slopping method selecion| 0, 1 1 0 70
006| 0106 |REV mn prohibit 0.1 1 0 51
Operalion slop key
007 ota7 (Jealo 01 i 0 69
Frequency reference 1
08| ofgs [reaimyicletrct 01 1 i 50
Seting method selacton
oos otos (DRI 01 1 0 50
Delecting selection of
010| oton [Mectg SRt | O 1 0 49
01| o108 ::‘“m“"“’”"’”' 50010 400.0Hz 0.1Hz 50.0Hz 42
: 0.1 10 255,01 00,0V
012| 010G |Maximum votage 828 5100 04V dod) 42
o13| 010D #m"““*“"ﬂ‘" 0210 4000H2 0.4Hz 50.0H2 42
014| 010E_|Mid.ovipulequercy | 0.1 103338z 0.1Hz 130z 2
Mid. output frequency 12.0V
015| 010F [N 0.1 1o 2550V 0.4V prin) 42
o16] o110 :f;gm““‘“ 0110 100H2 0.1Hz 1342 42
Minimum output 120V
k] NS o o 0.1taS00V 0.1V ol 42
o18| o112 W’dﬁ'ﬁ"‘“”"‘w 0.1 1 0 56
019| 0113 |Accelration tme 1 00010 60005 | Depend on n0184q 56
setting
020] 0114 | Decalration e 1 00010 6000s | Depend on n018) g0, 56
setting
021 0115 |Acceleraion ime 2 000150005 | Depend on n018f ¢ 56
setting
022| 0116 |Decskeration ime 2 0,00 10 6000 Dﬁpesf‘;tf,::g"‘-"s 1005 56
S-curve accel | decel
oz3| o117 (Same: 013 1 0 57




Register Rel
No. for Setting Settiny Initial | User 2
N g g
No. Trans- g Range Unit Setting | Setting Page
mission (Note 11)
Frequency reference 1 0.01Hz (less than
(Master speed frequency ) 100Hz) /
024| 0118 reference) 0.00104000Hz | § 147 (100Hz or 6.00Hz 51
more)
0.01Hz (less than
100Hz) /
025| 0119 |Frequency referenca 2 | 0.00 10 400.0Hz 0.1Hz (100Hz or 0.00H2 51
more)
0.01Hz (less than
100Hz) /
026| O11A |Frequency referencad | 0.00 lo 400.0Hz 0.1Hz (100Hz or 0.00Hz 51
more)
0.01Hz (less than
100Hz) /
027 0118 |Frequency reference 4 | 0.00 1o 400.0Hz 0.1Hz (100Hz o 0.00Hz 51
more)
0.01Hz (less than
028| 011C |Frequency reference § | 0.00 1o 400.0Hz Dli'}l(!%zﬂ)l"l‘zor 0.00Hz 51
more)
0.01Hz (less than
100Hz) /
028| 011D |Frequency reference & | 0,00 to 400.0Hz 0.1Hz (100Hz or 0.00Hz 51
more)
0.01Hz (less than
030 O11E |Frequency referenca 7 | 000t 4onokz| . 100H2)/ 000Kz 51
i 7 0.1Hz (100Hz or |
more)
0.01Hz (less than
031 011F |Frequency referenca | 0.0010 4ookiz| . . 100HD)/ 0.00Hz 51
r “HH04HzZ (100Hz or |
more)
0.01Hz (less than
032| 0120 |Jog requency reerence | 00010 400.0Ha | , . 1O0HZMF g ooy 52
R : M 0.1Hz (100Hz or | ©
more)
033 otzt [T | g iy 1% 100% 55
034 | orzz [ EERE | g iy 1% ] 55
Unit sefection for
035| 0123 |frequency reference 0103589 1 0 121
setting / display
010 150% of
036| 0124 |Motor raled curran! inverter rated 0.1A (Nate 3] 87
current
7 Electronic 0
037 0125 orolacion Oto2 1 0 87
Constan! selection at ]
038| 0126 |electronic thermal motor | 11060 min imin rmin 87
prolection
Gooling fan oparation
039[ 0127 |ty 01 1 0 89
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Secondary Function (Constants n050 to n079)

Register . . B ;
No. for Setling Selting nitial | User | Fet
No. | Trane. e Range Unit Setiing | Setting | P298
mission (Note 11)
Multi-function inpul
050| 0132 [ ™ 1102, Mo 8] 1 1 73
Mutti-ungtion input
051 0133 |y 11025, % o) 1 2 73
Multi-function i
052 134 MmO g e 1 3 7
Mutti-function input
053[ 0135 fc 11025, 26 Mot ) 1 5 73
Muti-function input
054| 0136 . 11025, 2 e ] 1 § 73
Muti-function input "
055 0137 <slecion 6 11025, 26 (Nole §) 1 ! 73
Molncton gl (11025, 2, 34,38 ] 10 73
056 D‘l;:lB o7 e
g Muti-tuncticn output Qlo7, 101018 y 0 78
(P selection | 20,21 (Note 8)
Multi-function output 0lo7, 101019
058| 013A celecion 2 2,21 (Nats B} 1 1 78
Muti-lunction output Oto7, 101018
059| 0138 selection 3 20,21 (Noie 8] 1 2 78
Analog frequency
060| 013G relerenco gain 010 255% 1% 100% 53
Analag requency
061) 013D [ rerance e 1001 100% 1% " | 53
Analog frequency
062| 013E |reference fiter ime 0.0010 2.00s 0.01s 0.10s r
constant o
Operation method for
064 | 0140 |lrequancy reference 0,1 1 0 -
loss dalection (Nole 9)
065] 0141 |Monitor output selacion 0,1 1 0 65
066 0142 |Monilor ilem selection Olo§ 1 0 64
067| 0143 |Monilor gain 10,0010 2,00 0.01 1.00 64
Analog frequency .
068| 0144 elaraité g -255 to 255%1% 1% 100% -
Analog frequency K . -
e VW5 reference bias g™ 1% 0%
Analog frequency
070| 0146 |reference fiter time 0.0010 2005 s B -
constant
o71| 0147 ;;:'W'fw“"’m 25510255 1% 100% =
Analog frequency g
072| 0148 or iy 10010 100% 1% % =




Register

. . . Rel.
No. for Settin, Settin Initial | User
N g g
Ne. Trans- gme Range Unit Setting | Seltting {N’:?Ef‘)
mission
Analog frequency
073| 0143 |reference fiter tme 0.00 10 2,00 0.01s 0.01s -
constant
Pulse train frequency -
074 014A {(oorancagan 010.255% 1% 100% -
in fr
075| 0148 om0 | 10010 to0% 1% 0% -
Pulse Irain fraquency
076| 014C ker bma conslant 0.0010 2.00s 0.01s 0.10s -
077 Mutti-unction analog
o 014D inputuncion Olod 1 0 76
078 Multi-function analog
#2 | "M |input sgna seecin o ! g 76
079 Frequency reference
i DIAEL | PR 010 50% 1% 10% 76
Tertiary Function (Constants n080 to n118)
F}:gisler Re.
lo. for Name Setting Selting Initial | User 2
e Trans- Range Unit Satling | Setting [NF;(aegfI]
mLiSlJﬂ
080] 0150 | Carrer requency 11047109 1 T (Note 4] 67
{Operation selection after
081| 0151 | momentary poe logs Olo2 1 0 56
082| 0152 |Fault restad 0 fo 10 fimes 1 0 61
0.01Hz {less than|
083| 0153 |Jump hreguency 1 00010 4000tz | o ;19 “”:ﬂjw 0.00Hz 61
more)
0.01Hz (less than
084 0154 [dumpi 100i2)4
mp frequency 2 0.00 to 400.0Hz 0.1Hz (100Hz or 0.00H2 61
more)
0.01Hz (less than
085| 0155 |du 100Kz}
p regency 3 00010400082/ 1117 (100Hz or | LOH2 BT
more)
086| 0156 [Jump frequency width | 0.00to 25.50Hz 0.01Hz | 0.00Hz 61
Cumulative operation
087 0157 |ine seecton (Note ) 0.1 1 2 -
088| otsg [ cpeion |y eccy 1=10H o &
lime (Nola §) 9 iy
DC injection braking
089| 0159 current Olo 100% 1% 50% 62
DC injection braking time 0.5 71
090| 015A s 0010 25.5% 0.1s (Nole 2)
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Register] Rel
No. for Setting Sefting Initial | User '
ha, Trans- Hage Range Unit Setting | Setting ;aga
mission (Note 11
01| o15B (DG Hectonbrakmglime | g, 5555, 0.5 0ts 62
Stall prevention (current
092| 015C imit | during decel 0.1 1 0 85
Stall prevention (current
093| 015D limit | during aceel 3010 200% 1% 170% 83
|Stall prevention (current o
094| O15E | Fiing anving 3010200% 1% 160% 84
0.01Hz (less thar]
' 100Hz) /
095 O015F |Frequency detection level | 0.00 to 400.0Hz 0.1Hz (100Hz o] 0.00Hz 60
more)
096 | 0160 |Overtorque detection 1 Olod 1 0 59
097| 0161 |Overtorque detection 2 01 1 0 59
098] 0162 |Overtorqua detoction lovel | 3010 200% 1% 160% 59
099] 0163 [Overforque detection time | 0.11010.0s 0.15 0.1s 59
Memory selection of hold
100| o164 ouput 0.1 1 0 75
Speed search deceleration {
101} 0185 tima (Note §) 0010100 0.1s 205
Speed search cperation P kY
102| 0166 Jevel (Nole 9) 010200% 1% 150%
103| 0167 |Torque gan| D00lo25 0.1 10 44
104 oteg |Imecsrlationue | gy 5, 0.1 03 44
0.0106550 | 0.01W (less than
105 0169 |T lion i 1000W) / te 3 44
k:zsrsq.nemmpensaum ran AW (1000 or (note
more)
106| O16A |Molor raled slip 0010 20.0Hz 0.1Hz (note 3 46
0.001£2 (less than
107| 0168 | Molor resist 106 / 3
b urresrz::ce 0.00010 65.500 0.012 (100 o (note 46
more)
0.01mH (less
than 100mH) /
108 | 016C |Motor leakage inductance |0.00 lo 655.0mH 0.1mH (100mH (note 3, 46
or mora)
Torque compensation
109] 016D |, oitage limittar 00 250% 1% 150% =
110| O16E |Motor no-oad current 00 83% 1% (Note 3) 45
111 O16F |Slip compensation gain 001025 0.1 00 86
112| o170 m’“m"“ S PATY |0 1 25,6 0.1 205 86
Slip compensation
113] 0171 |selection during 01 1 0 -
115 Stall prevention aulomatic
2 0173 Sacas seecton 01 1 0 B4
116 i i
gz | o [ o1 1 0 85




Quaternary Function (Constants n120 to n179)

No. H;&i?tl:r Name Setling Setting Initial | User ;:';3
Trans- Range Unit Setting | Setting (Nuteglﬂ
mission

0.01Hz (less than
100Hz) /

120| 0178 |Frequency referenced | 0,00 to 400.0Hz 0.1Hz (100Hz or 0.00Hz 51

more)
0.01Hz (less than
121] 0179 [Frequency efeence 10 [ 000t d000rs| . 190H2 1 f ooy 51
i : 0.1Hz (100Hz or
more)
0.01Hz (less than
100Hz) /
122| 017A |Frequency reference 11 | 0.00 10 400.0Hz 0.1Hz (100Hz o 0.00Hz 51
more)
0.01Hz (less than
123| 0178 [Frequency reference 12 | 0.00 10 400.0H2 D‘Hzngdw 000Kz 51
more)
0.01Hz (less than

124| 017G  |Froquency referenca 13 | 00010 400.0Hz 0"_}1“?:]18,_';20( 000Kz 51

more)
10.01Hz (less than
100Hz) /

125( 017D  (Frequency reference 14 | 0.0010400.0Hz | ¢ 44, (100Hz or 0.00Hz 51

more)
0.01Hz (less than
100Hz) /

126| O17E |Frequency reference 15 | 0.00 lo 400.0Hz 0.1Hz (100Hz or 0.00Hz 51

mora)
0.01Hz (less than
100Hz) /

127| 017F  |Frequency reference 16 | 0.00 1o 400.0Hz 0.1Hz (100Hz or 0.00H 51

more)

128| 0180 [PID control selection OtoB 1 0 106

12| oter [FOAREmEN fom ool 01 1.00 109

130| 0182 |Proprtional gain (F) 0010250 0.1 10 107

131| 0183 (Integral time (1) 0.0 10.360.05 0.1s 10 107

132| 0184  (Differential time (D) 0.00tp 2,50 0.01s 000 107

133 | 0185 |PID offset adjustment | -100 to 100% 1% 0% 108

134 | 0186 |Integral upper limit 0o 100% 1% 100% 108

PID primary delay
135 | 0187 [y " onstant 0.01010.0 0.1 0.0 108
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Register Rel
No. for Setting Setting Initial | User s
Ao T_rargs- plame Range Unit Selling | Setting m‘;agf”
mission
PID feedback loss
136 | o188 delaction selaction Oto2 1 0 109
137 | o189 |PID feedback loss 010 100% 1% 0% 109
detection level
PID feedback loss
138 | 018A  dstection B 0010255 0.1s 1.0 109
Energy-saving contral
139 | 0188 |selection 0,1 1 0 101
(V! control mode)
140 otec [FTeressaig 00106550 o (Note 7) 101
Energy-saving vollage o
141 | 018D awer limit (60Hz) 0o 120% 1% 50% 102
Energy-saving voltage N
142 | 018E lower limil (6Hz) 0to 25% 1% 12% 102
143 | 018F i u 1
Power average time 1 1o 200 1=24ms (24ms) 103
Search operation
144 | 0190 voltage limi 0to 100% 1% 0% 103
145 | o191 [Search operation 1 X 0.5%
voltage step (at 100% prita 0o 1% Ll
146 | 019z  [Search operalion 110104 0.1 0.2%
|!o&age slep (al 5%) B 1 Al ® 103
Pulse train input 2500
143 | 0195 scaing 100 10 3300 1=10 Hz 25it) 82
Pulse monitar
150 0196 |output frequency 0,21&65152, = 0 65
selection )
151 o197 Iélmm ol Ot04 1 0 91
Setting unit selection of
communication frequency
152| 0198 reference ! requency 0tod 1 0 91
monitor
153| 0198 |Slave address 01032 1 q g1
154 019A |Baudrale selection 003 1 2 g1
155| 0198 |Parity selection 0102 1 2 91
156 019C  |Send watting time 1010 65ms 1ms 10ms Ell
157| 019D |RTS control 0,1 1 0 91




Register|

No. for Setting Setting initial | User | fef
No.| Trans- Ham® Range Unit Setting | Setting NP agﬁ‘
mission (Note 11)
Motor coda
158 019E (Energy-saving contro) Ofo70 i\ (Nole 7) 101
Energy-saving volt
15| 019F | oot | 0wl 1% 120% 102
Energy-saving voltage 5
160| 01A0 upper it (6F2) 010 25% 1% 16% 102
Search operation power
161| 01A1 delaction hold width 010 100% 1% 10% 104
Power defection fiter 5
162| 01A2 Yime constanl 010255 1=4ms (20ms) 104
163| 01A3 |PID output gain 0.01025.0 0.1 10 109
164 01A4 |PID leedback 00§ 1 0 106
Instalied braking resistor
165| O1AS5 |overheating protection 0,1 1 0 -
selection (Note 9)
Tnpul open-phase ) =
166 | 01A6 delectionlevel (Nola 9) 010 100% 1% 0%
Inpul open-phase =
167 | 01A7 delection ima (Nota ) 0lo 255 1s 05
Oufput open-phase =
168| O1A8 ool Natpy) | 010100% 1% %
Outpul cpen-phase L
169 01A9 |t *5 (Note ) 0.0t02.0s 0.1s 0.05
175 Reducing carrier 0
#1 | O1AF |frequency selection al 01 1 68
#2 low speed (Note 10)
rdy, rEd,
176 01BO |Canstant copy selecton | Cpy, vFy, dy 113
VA, Sno
Prohibiting constant read
177| 01B1 Relacion 0,1 1 0 113
Slores, di
178| 0182 [Fault hislory mmr Setting disabled - 33
alarms
i lower-
179| 0183 |Software No, g’:ﬂ;:ﬁdigﬂsg Setting disabled - o
software No.
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Notes:
1. Not initialized by constant initialization.

2. Upper limit of setting range and initial setting are doubled at 400V class.
10.0 V for 200 V class, 5.5/7.5kW (7.5/10HP) inverters, and 20.0 V for 400 V class,

5.5/7.5kW (7.5/10HP) inverters.

3. Changes depending on inverter capacity. Refer to the next page.

4. Changes depending on inverter capacily. Refer to page 67 of the instruction manual.

5. Initial setting of the model with digital operator JVOP-140 (with potentiometer) is 0.
Setting can be set lo 1 by constant initialization.

6. When control mode selaction (n002) is changed, initial setting corresponds to the

control mode.

V /1 control mode Vector control mode
Na, Name (002 =0) (0002 = 1)
nd14 | Mid. output frequency 1.3Hz 3.0Hz
n015 [Mid. output frequancy vollage 120Vt 11.0V"
n016 | Minimum output frequency 1.3Hz 1.0Hz
n017 | Minimum output frequency vollage 12.0v't 4.3v*
n104 | Torque compensalion lime constant 0.3s 0.2
ni11 |Slip compensation gain 00 1.0
ni12 |Slip compensation gain ime constant 2.0s 0.2

* Values are doubled with 400V class.

+10.0 V for 200 V class, 5.5/7.5kW {7.5/10HP) inverters, and 20,0 V for 400 V class,

5.5/7.5kW (7.5/10HP) inverters.

7. Changes depending on inverter capacity. Refer to page 101 of the instruction manual.
8. Setting 26 of n056 to n056 and setling 20, 21 of n057 to n059 only apply to 200/400V

class, 5.5/7.5kw (7.5/10HP) inverters.

9. Constants only apply to 200/400V class, 5.5/7.5kw (7.5/10HP) inverters.
10. Initial setting for 200/400V class, 5.5/7.5kw (7.5/10HP) inverters is 1 (enabled).
11. Shows the reference page of the instruction manual (TOE-S606-11).



Initial settings that change with the inverter capacity

W 200V class 3-phase

No. Name Unit Initial Setting

= [Inverter capacity kW_Jo. oS5O0 1 W1 SKW[2.2kW]_—[4.0kW [5.5kW]7.50W]

n036 | Motor rated current A |06 |11 (19 [33 )62 |85 | - 141196 [266
Torque compensation

oS | loss W17 (a4 [42 |65 [111[118| - | 19 [288 [430

n106 | Molor rated slip Hz |25 |26 |28 [25 )26 |29 | = |33 [15]13

nio7 gh‘::?“"’m""'m 0 |i7ssfiozee57a(25751.233) 08 | - [o3ss|otssfo1e

n108_|Molor leakage inductance| MH_[110.4 [56.08|42.21 |19.07| 13.4 | 9.81 | - | 6.04 | 4.22 | 265

n110 [Molotnodoadcurrent | % | 72 | 73 |62 | 55 | 45 | a5 | - | 3 | 2 | 80

W 200V class single-phase

No. Name Unit Initial Setting

~ | Inverter capacity KW [0.1KW0.250W [0 SSR0N1 TRW] 1 SkW2.2KW] = [.0RW]E SKW[7.5kW

1036 | Motor raled current A_| 06|10 |19 |33 | 62| 85| - [14.1]08 133
Torque campensalion

01950} ortogs W17 | a4 |a2 |65 |1n1]ns]| - | 1o |288]439

1106 |Mator raled siip Hz |25 |26 |29 | 25| 26|23 | - |33 ] 15|13

n1o7 p’“::’;";“‘"““'“’“"" 0 [i7.09[1028]4573|2575|1.233] 0.8 | - |o38s[0.787]0.443

108 |Molor loakage | MH_[110.4]56.08[42.21[18.07| 134 | 9.61 | - | 6.34 |16.87]10.50

n110 |Molor nodoadcurrent | % | 72 | 73 | 62 | 55 | 45 | 35 | - | a2 | 26 | 30

W 400V class 3-phase

HNo. Name Unit Inifial Sefting p

~__|Inverter capacity KW = {037 0.SSKIN[1. 1 W {1, SW12.2KW | 3.0k W) 4. 0kW 55K 7.8k

1035 | Molor rated curren A | - |06 1016 31]42]70]70] 08133
Torque compansation

mos, [ R wo| - | 34| 40|61 |110]117] 193] 193] 28.8] 439

n106_| Molor rated sip Hz | - | 25|27 26|25 80 82]82] 15[ 13

nio? m::;[“'"a"“ foronel gy | = 41.97{10.08]11.22|5.088] .244| 1.514}1 514 0797]0.043

n108 | Motot lsakage MH ~ |224.3]168.8|80.76|53.25(40.03) 24.84(24.84] 16.87]10.59

n110_|Motor no-oad cumrent % - | 73|63 |52 | 45]3 ) 33|33 ] 2|30

* Sets the value of the motor resistance for one phase.
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