Lud poBoit pacxomomep cepunFK

PyKOBOZICTBO MOJIb30BATE/ 151 110 GbI CTPOMY HCITOJIB30BAHHIO

J106po oK aioBaTh
Criacu60 3a NoKyIKy 1ud poBoro tecrepa Tpapuxka cepurFK.
DTO PyKOBOCTBO 110J1b30BATE/IA 110 Gb CTPhIM HACTPOMKAM PACCK@KET BaM KaK MOJATOTOBUTBCA K HCIT0/1b30B aHHIO,

MOAKJ/IO YATh MMAPABJAUYECKYIO CUCTEMY U IIPOTECTUPOBATH yCTpO!:ICTBO

YnaKoBKa COAEPKHUT C/EAYIOI]HE KOMIIOHEHTBI
1. Mcrbrraress Xoc* 1
2: PykoBOZCTBO IOJIb30BaTeNA* 1

3: BHeHUM 1eCTHyTO/IbHBIH K/E0 4* 1 IIT



Omucanue napameTpos L poOBOro pacxomoMepa

IMopratuBHblil nnd poBoit pacxomomep cepur FK IpenHasHadeH [J1d NHATHOCTUKH HEHCIIPABHOCTEH I¥pPaB/IMYeCKUX
cucrem OH ObICTPO NpOBEpAET pPacXold J[aBJeHHE M TeMIepaTypy TIMApaB/IHYecKoil cucTembl MaxchumasibHOe

HCIbITATeNILHOE JlaBJIeHHe TpUGopa A0CTHTaeT 420 BAR. MakcuMaibHbli TeCTOBBINH TpahHUK MOXKeT JoCTHraTh 400L

( nasIFK-404) um800L ( nsisiFK-408);

BCTDOEHH])II\/’I 331‘[)}730‘1]-]])11‘/'[ KJ1aliad MOXKeT UMUTHPOBATH HECKOJIbBKO PEKUMOB

ﬂHaHaSOH TECTHPOBAHHA :

Tun JluanasoH notoxka JluarnasoH gaBjeHus JluarnasoH Temneparyp KuIKOCTH
FK-404 10-400L/Min 0-420BAR 0-105°C
FK-408 20-800L/Min 0-420BAR 0-105C

[MapameTpe! ¢ OpMb! yaia

Tun ITupuagmm Bbicokuiymm Tny6okuiymm Becnerr/ kg | Pe3b6a Ha Bxone/ BbIXozde
FK-404 250 200 200 7.00 G1"/BSPP1" Buyrpennss pesnta
FK-408 250 230 200 9.50 G1-1/4"/ BSPP1-1/4" Buyrpennss peaboa

MpousBoacTBeHHblIe MaTepuasibl pacxogomepa:
MaTepuaJl Kopriyca ysJa CTaJbHOE HallblJIeHHEe

Marepuas XXHIKOTO MOZYJIAl BbI COKOTIPOYHBIH aBUAIIMOHHBIH a0 MUHHUH

BHewHu Bug / dacag;

Jucriei

‘ Barapeiinbiit 6yHKED

‘ PYKOSITKa 3arpy304HOTO KJarnaHa

BHewHU BUA / 3aAHAA CTOPOHa:

VIMIopT/ 9KCIOPT IMIPaBIMYECKOTO W1 paBJIMu€eCKOTO




O [Oatumku pacxona

dror TecTep UCIOoJb3yeT Typﬁl/IHH])!l‘;l MOAYJb JAaTYUKa [MOTOKA U3TOTOBJIEHHBIH U3 BbICOKOITPOYHOTO a/t0O MUHU A
CKOpOCTBb TYPOUHBI NTPONOPIHOHAIBHA CKOPOCTH MOTOKAXKHAKOCTH CKOPOCTb BPAll€HUsA TYPGHHBI H3MepsAeTCs
MarHMTHOH TOJIOBKOH KaX/bIH pa3 KOTraa TypOMHA HAEeT MarHUTHad TOJI0BKA IepejiaeT UMITYJ/bC B 81eKTPOHHbI
KOHTYD YCHJMBaeT UMITYJIbC Yepes Iellb 00pasys KBaJpaTHbIH CUTHAJ

Enununpl pacxoaa atoro tecrepa Ll / Min (uTp/ MUH MIMGPM ( aMepUKaHCKU# rajion/ MUH, KOTOpble MOTYT
CcBOGOIHO MEPEKTIO 4aTbCA

Tounocth TecTupoBanus Tpaduka =1%  TuI HCIBITaTeIBHOM Cpebl THAPABIXYECKOE MAC/IO0

O 1 aTyuk aaBJeHUs

,U,HBJ'IGHI/IE uaMepdeTcd 1aTYMKOM JaBJeHUud

IpenycMoTpeHHbIe /11 TOTO TecTepa eIHHHULbI JaBjeHus MPA (MI19 /BAR ( 6ap) / PSI (b yHT Ha KBazpaTHbIi 10 i) /
kgf /ecm2 (byHT HAa KBaZpATHBIH MO M), KOTOPbIE MOTYT CBOGOAHO [EPEKJIO 4aThCs

TounocTs cTpecc- TecTa 0.5%

O daryuku TemrepaTypel

TepMOpeBI/ICTI/IBH]:IIZ JAaTYUK TeMIlepaTypbl BCTaBJ/AeTCA B THApPaABJAWYECKOe MacJaQ a TeMIlepaTypHble 3HaYeHUud
0T06pa>xa|0 TCsA HEIIOCPEeJICTBEHHO Ha JIUCIlIee

[NpennasHaueHHas eMHUILA TemIiepaTypel AJs aToro Tectepa °C / °F, koTopas MoxeT cBOGOAHO NEePeKIo 4aThCs

To4HOCTH TEMIeEpaTypHOTO TecTa £1°C

O MausocTh
MG_LIHOCTL pacCYUThIBAeTCA HAa OCHOBE U3MEPEHHbIX B pea/IbHOM BPpEeMeHHU apameTpoB A aBJIeHHs U pacxoaa
IlpenHasHaueHHasi €MHMAILA MOI[HOCTH [l 9TOTO Tectepa KW (kB / HP ( 6GpuraHckas JouanuHas cuigd / PS

( MeTpuUecKas Jol afUHadg C1gd, CBOGOHO IepeKIo yaeMas

O 3arpy3oubiii Knanax
3arpy3oyHblil KJanaH MCIOJb3yeTcd [Jd [aBJeHUA CHCTeMbl a BpallAOL[MICA 3arpy30YHbIH KjalaH peryjupyer

JaBJIeHHe CUCTEeMbl

O /IBycTOpPOHHEE TECTHPOBAHHE TPahHKa
1 331‘[)}730'{1-]]3112 KJiarnaH HCIoJb3yeT pPexXum ﬂ,pOCCeﬂbHOﬁ 3arpysku  aJist ofecrneyeHus: TJIaBHOTO YIpaBJieHUA
JlaBJieHueM /i JABYCTOPOHHETO IT0TOKa
2. WcmbiTatenn pacxona cepur FK MOTYT M3MepATh PAacXoj TMAPABJMYECKOH CHCTEMbl B 060MX HAIlPaBJIEHUAX HO
TOYHOCTB [IPAMOTO TECTUPOBAHHUA JIYUILI€ YeM OGpaTHOl"O

Korzna TeCTep UCI0Jb3yeTCdA AJ1d TECTUPOBAHU A OﬁpaTHOm IIOTOKA TOYHOCTb CHWKAETCHd

O Tumb! KCTOYHHUKOB MHUTAHHUS
TectupoBanue pacxofaFK OC)MIIECTBSETCH C MCIIOJIb30BAHUEM 11 eJI04HOM Garaper 9V (mpumedanue 6arapes rOTOBHTCA
10J1b30BATEJIEM CAMOCTOATE/IbHY;

TeCTep umeeT dJyHKLll/lIO aBTOMATHYECKOTO OTKJIO YEHU S 4TOObI COKOHOMHUTH 3apan GaTapel/I HOCJ’IQ15 MHHYT B pe&Kume
KWL AHUA yCTpOl';ICTBO TecTrepa OTKJIO YaeTCsd aBTOMaTH4YeCKH Ecim Bam HYKHO CHOBA BKJIO YHTb TE€CTEeD BbIKJ/IO YATE
BbIKJIO YaTeJIb IIMTAHMWS M BKJIO YMUTE €ro CHoBa Ecum ,ELI/ICHJ'IGI?I He OTBeYaeT BO3MOKHQ H3- 3a CJAMIIKOM HH3KOH

3apAnKu 6aTapeu paccMOTpUTe BOSMOMKHOCTbL 3aMeHbl HOBOM GaTapeH




[ToaroToBKa K HMCITI0J1b30BaHHIO HU3MEPHUTEJA pacxona

1.0: YcraHoBKa 6aTtapei

A: CH#ATHE BUHTA KPbILIKH aKKYMYJIATOPHOTO OTCEKA U OTKPbI TUE KPbIIIKK aKKyMYJ/JIATOPHOTIO OTCEKa

B: BolTamure akkyMmysisTOPHYIO KOPOOKY U3 aKKyMyJISITOPHOTO OTCEKa

c: MomecTuTe akKyMynaTop M MomecTuTe KOpobKy baTapey B aKKyMyAATOPHbIA OTcek (Mp
MMeyaHuWe: baTapes roTOBUTCA MOJb3OBaTeNleM CaMOCTOATENbHO)




2.0: [Tepeksmo yeHKe eIUHKI pacxoJoMepa

Press Temp
8.8 29.5
\ \ i

KopoTkuii Haxatre KJIaBULN IMTaHKA [0C/e BK/IO YeHnsi [TokasaTh MHb OPMALMOHHYIO KapTHHKY

[lepetiT Ha paGouuit uHTEpPd efic Yepe33 CeKyH.Ip!
JLIMHHOE HaK aTHe KJaBhliset [Jisi BXOJa B MHTePd eiiC epeKsio YeHN s e IUHHIL

KpaTKOBpeMeHHO H@KMHUTE KHOIIKY CO CTPEJIKOH BBEPX U yc’rpolﬁc‘rBa MOXKHO [€PEeKJIo YaTh LHHKIHYeCKH ( [

YCTPOMCTB KOTOpPbIE MOXHO MEPeK/Io YaTh CM BBeleHHne Kak /1010 1aTUHKa BbIIE);

KpaTkoBpeMeHHO H@KMHUTE KJIABHLIK CO CTPEJIKAMHU BHU3 YTOObI [IEPEHTH K CJIeYIOL]eMy
ycTporicTBy HaxMuTe KHOIKY CO CTPeJIKOH BHH34 pasa HEelpepblBHO

YyTOOBI BBIMTH U3 UHTEP elica HACTPOHKY
[Tocsie TOro KaK HaCTPOKKH NEPEK/Io YEHHs e/IMHUIL GY1yT 3aBeplieHbl OHM Gy/yT COXpPaHeHbl aBTOMATHYECKH

W HEeT HEOGXO,ZLHMOCTH BbITIOJIHATD HaCTpOﬁKH TNEePEKJIO0 YEHUA €AUHHUIL ITIPH K&K 10M BKJIO YEHUN

3a UCKJIO YeHHEeM CJlydaeB Koraa IoJib30oBaTesb A0/0KeH UBMEeHHUTh €IHHULLY

3.0: Brixsmo ueHue

TeCTep TpadJI/IKa He MoJiydyaeT HUKAaKuX [OaHHbIX B Te4YeHUue MAJUTEeJIbHOTO BpPEeMeHW KW aBTOMAaTH4YeCKH

BBIKJIO YaeTcs yepesls MUHYT
Ecau tpeGyeTcs HCKyCCTBEHHOE BbIKJIO YEHHE
HO}KaﬂyﬁCTa HaKMUTe KHOHKy' UCTOYHUK NUTAHUA B TeyeHHe3 CeKyHJ Toraa TecCTep BbIKJIO YeH




4.0: Coep,MHeHMe C rmapasinyeckmmMm uwJiaHrom

11 IuapaBinyecKuil LIJIAHT COEJMHAIOUIME H3MEpUTesbHbIH IMPUOGOP € KOHTYPOM TIMJPaBJIMYECKOH CHCTeMbl

HO,ELJ'I@K&LIEI‘;I UCIBITAHUIO, MOXKEeT U30JIMPOBATh I/IBMEDI/ITEJ'I};HI:II‘/’I l'[pl/lﬁop oT Bl/IﬁpaLll/II/I UCMbI TATEBLHOTO 0J10K3
HInaHr coeMHsOIIMH BXOJL M BbIXOJL TecTepa J0/PKEeH CTapaThCs He MCI0Jb30BaTh M3rMObl M o6ecredyrBaTh 4ToObI
LIJ1aHT OblJl IPAMBIM 110 KpaiHel Mepe Ha20 CM B YacTH GJIM3KOH K BXOMY M BBIXOJY TecTepa 4ToObl IMJpaBjHdecKoe
MacJI0 CUCTeMbl MOIVIO IJIABHO TIOCTYIIATh M BBIXOJAUTH M3 TecTepa TeM CaMbIM obecrieunBas JIYUIIVIO TOYHOCTh
H3MepeHuit
Y6eauTech 4TO LIJIAHT AOCTATOYHO AJIMHHBIE 4TOObI TecTep MOT ObITh JIETKO MOJKJIOYeH K MaiuHe JlJ/MHa migaHTa
Jo0J/pkHa ObITh He MeHeel MeTpa
ITpu vcnosb30BaHKUK Obl CTPbIX COEJAMHEHHMH COeIMHEeHHE L1JIaHTa MOKeT ObITh NIpalile U OblcTpee

PexomeHyeTcs HCIOJB30BaTh MEepPBbIH CIOCO0 COeMHEHUs B NPUBEIEHHOM HIKe NpUMepe KOTOpblIH o6ecredyuT
JIYUII VIO TOYHOCTH U3MEPEeHU

[Moax/Io 4eHHe MAPaBIHYECKHX TPYGOMPOBOLOBT:

TmapaBanyeckuin skcnopt

Tunpasmyeckuit BXoq

[Moak/mo YeHne MiAPaBIHYECKHX TPYOGOIPOBOLOB2:

TunpaBauyecKuit BXom,

napaBanyecknin skcnopt

=200y,

1.2 Hepeﬂ BKJIO YeHUEeM KOHTpPOJIsA IIPpOBEepbTe AOCTATOYHOCTH YPOBHA Macjaa B Gaxe 060pyl[OBaH1/Iﬂ IJIOTHOCTH

CO€NMHEeHHs Hacoca KJalaHa I[0BPEeKJAEHHOIO MeCTa YTe4YKY HapyKHOI0 IWApaB/JWd4YeCKOIo Mac/a M TakK jajee

ITpoBepbTe 4YTO COEMHEHMA 3aTAHYTbl KOHTYP COEIMHEH IPABUIbHO

1.3 [lepen 3aryckoM yCTpoHCTBA yOeIUTECh YTO 3arpy304HbIi KianaH H3MepUTe I PacXo/1a IOJMHOCTHIO OTKPbIT ( O4eHb
BaXHQ]

TMoBepHUTE pyuKy KJanaHa [POTHB 4aCOBOH CTPEJIKH YTOObI MPOBEPUTHL 3arpy3Ky I10Ka Kianad He GyAeT MOMHOCTHIO
OTKPbIT




Kak npoBepuTh 060pya0BaHUE C TOMOIIBIO PacXoa0Mepa

WcrbiTatenu pacxogaFK
MO)KeT HCIIOJIb30BAThCA [AJA JAATHOCTUKU CJEAYIOLIUX TUAPaBJANYECKUX HeHCHpaBHOCTefI
Ipy HATPY:KEHNHH THAPABIHYECKOTO KOHTYPA IPOH3BOUTENBHOCTD CHCTEMbI CHIDK A€TC5

OT0 MOXKET GbITh BHYTPEHHSA yTEUKa CJAEYIOLUI X KOMIIOHEHTOB

MeTo/bl TeCTHPOBAHUS OMUCAHBI B
TposBeHre HeUCIPaBHOCTH Bo3MOXHbIe TTPHYHHE
CJeAYIOUIUX pa3aenax

1: ®UAbTP HA OJIHOM KOHIIEe
MMITOPTHPYEMOTO TPYGOIPOBOI A

MOXKeT Obl Th IPA3HBIM

Hacocbl HMeio T 136bI TOYHBIH 111 yM
2: B BXOmHOIt TpyGe MOXET ObITh
DTO MOXET GbITh Bbl 3BAHO 41
4TO- TO IPA3HOE
CJIeIYION UMK TIPHYMH aMH

3 : B BxoAHO# TpyGe eCTb My3bIPbKU

4 : CJMIKOM BbICOKAs CKOPOCTh

Hacoca
1: Hacocst 3.0 4.1
ITpu HArpYKEeHHU IHPaBIMYECKOTO
KOHTYpa PO 3BOJANTENbHOCTh o "
ypanp . 2 : [1aBHBIA CIMBHOM KianaH 4.2 4.3

CHUCTEMbI CHIDK aeTCs

DTO MOXKET ObITh BHYTPEHHAA 3 ¢ Knanan ynpasaetis

42 43 44 45

yTeuKa CIEAYOUIUX KOMIOHEHTOR Halpas/eHne]

4 : TuapaBauuecKuit HUIMHAD WK

51 5.2

TUIpaBIMYeCKUil IBUTaTe b

1: Knanau ynpasieHus
42 43 4.4 45

HarpaB/JeHHeM
HeBosmMOXHO 3arpysuTh JaB/jeHHe
2 : TlepesMBHOM K1araH 50 5.2
U PABIMYECKOH CHCTEMbI
3 : TuapaBauyuecKuil HUIUMHAD 5.3 5.4 5.5

2.1 B 3aBMCMMOCTH OT NPUYMHBI HEUCIPABHOCTH BbIOGHpAiTE pas/lUyHble CIOCOObl COEJMHEHMA W yCTaHaBJIMBAUTE B
cucTemMe IM/IpaBJvyeckHii Tectep

2.2 Tlo/HOCTEIO OTKpbITh KJAllaH 3arpy3Kd JaB/eHHd HCIblTaTesd ( IOBEepHYTb PYYKy [POTHB YacOBOH CTpPesKy |
BbIOGPATh JUANa30H Bbl COKOTO PAaCcX0/a

2.3 B/Io unTe mipaB/MyYecKnii Hacoc J/1s oecrneuyeHuns NJaBHOTO T0TOKa MMIPaB/IMYeCKOro Mac/1a B I PaBIMueCKOi
cucreme He namensiiTe CKopoCcTh Hacoca IPY UCITO/Ib30BAHUK KJlarlaHa 3arpysKH 101 [1aBJeHHEeM

2.4 MenJieHHO 3aKpblBaiiTe 3arpy304HbIH KJallaH [JaBjeHHs A0 3alaHHOIO JaBjeHus PaGoTaeT miapaB/dyecKas
cvcTema J10 JOCTIKEHHs HOpMa/ibHOM paboyeil TemrnepaTypbl

2.5 Peryimpyiite Knanan 3arpy3ku JaBJeHUA [ TIPOBELEHUA WCIbITAHWE B COOTBETCTBHM C TpeGyeMbIMM STarnamu
HCIbITaHUI( cM pasnen3.0, pasnens.0, pasnens.0):

2.6 Cucrema MokeT ObITb JHArHOCTMpOBaHa II0CJe TOTQ KaK 3HAYeHWs pacxoja II0Ka3aHHble Ha TecTepe

PETUCTPUPYIO TCA MTPH PA3/IMYHbIX PAGOYMX JaBJEHHAX U CPABHUBAIO TCA CO CTAHapTHLIMM 3HAYEHHUAMU
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3.0 Crioco6 TecTHpoBaHUA1

JluHeliHOe TeCcTHPOBaHHe Hacoca( crnoco6 MOAKMO YeHHA H3MEPHUTEIA PacXoia ToKa3aH Ha PUCYHKeAT)

3.1 YcraHoBKa pacxo/ioMepa Ha BbIXO/le TH/PaB/IMYeCKOT0 Hacoca M MEXK1y CIMBHBIMH KJlariaHaMu

3.2 [ToJIHOCTBIO OTKPbITH KJAlaH /aBJEeHUs UCIbITATeasd U 3allyCTHTh THAPABJIMYECKYIO cHcTeMy [IpH MHHHMaibHOM
JaBJIEHHH B CUCTEME PeTUCTPUPYIO TCA ITOKa3aHKsA pacxo/Ja HAacOC3 MOKa3aHHbIe Ha TecTepe

3.3 MezjieHHO 3aKpbIBaeT KjlaraH 3arpysky JaBJleHns HCIbITaTe s /s yBe/MUeHns 1aBAeH!s 1 [0 Mepe yBeJuYeHHs
JlaBJIEHHsI PACXOJ] HACOCA YMEHHIIAeTCsl DTO M03BOJISET OlpenesuTh ahdeKTUBHOCTb Hacoca

(O6beM abdexTHBHOCTH Hacoca= ¢ aKTHYeCKU# BbIXOJHON pacXo/ HacoCca TeOPeTHYECKUH pacxoz)

3.4 Korna napjieHne cucTeMbl J0CTHraeT HOMMHAJIBHOTO PaGOYero JaBJ/ieHHs PErMCTPUPYIO TCA MOKasaHWsA pacxojia
Hacoca IIPH 9TOM [ aBJCHHH

3.5 Anamms MPOBOAUTCA HA OCHOBE BbIlI€YKAa3aHHbIX TECTOBbIX J1aHHbIX

Ilpn yBe/MuyeHHM JaBJeHMs OT MMHHUMAa/JbHOTO JO MaKCHMMasbHOTO MPOM3BOAMTENBHOCTh Hacoca oIpejesseTcs
YMEHHIIEHHEM pacxofa Hacoca Kak mpaBusio MPOM3BOAUTENBHOCTb 06beMa CTAporo HJM MOBPEKAEHHOTO Hacoca
CHIKaeTcs Ha20 - 30% M0 CPaBHEHHIO C HOBBIM HACOCOM

Ec/ Hacoc 1n1okassiBaeT HU3KHH PACXO/L IPY MHHMMa/IbHOM M MAKCHMaJIbHOM J1aBJIeHHH MOXeT BO3HMKHYTb I1po6/ieMa ¢
BCacblBaHHEM Mac/1a HacoOCOM

331_LLEMJ'IEHI/IE d)I/IJlepa BCacblBaHUA HJIH OﬁpaSOBaHI/Ie KaBHUTAlMOHHOIO #ABJIEHUA HACOCOM MOTYT ObI Th MIPpOBEpeHbl

Ppas/IMYHbIMH ITOTOKAMH HACOCA HA pa3HbIX CKOPOCTAX
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4, Crioco6 TeCTHPOBAHUA2
TecTHpoBaHHe coenuHeHUs TUNA" T ( CIOCOG MO KO YEHHA H3MEPHTEIA IOTOKA T0Ka3aH Ha PHCYHKeA2)

4.1 YCTaHOBUTE« TpOﬁHOe COeMHEeHHe B TOYKEe MEeXKAY HACOCOM U KOHTPOJIbHBIM KJAITaHOM U COeJUHUTE IIIJIAHT OT
9TOIO TPOMHOTO COEJMHEHHsl K BXOLHOMY W KOHEYHOMY MHTepdeficy namepuress pacxoaa BeixoaHoil uHTepdeiic

TecTtepa U COeIMHEHUE TOIJIMBHOTO Gaka

IMepen 3arpyskoi y6eIMTECh 4YTO 3arPy304HbI K/lallaH TeCTepa MOJIHOCTHIO OTKPBIT

YECK 111 M HHWUKOM U KOH' [EHBIM M 9 b1 TATh B TB 5141

4.2 VlcrbITaHUA CHCTEMBI M CTMBHOTO K/araHa( cM pUCYHOKA2)
(ITepe/mBHOM KJ1anaH COEUHEH C HAPaBJISIOI UM K1allaHOM
4.21 CoeiMHMTE KOHTPOJIbHBIN Kanau" P crioco6oM YnpaBJsiouui KiaraH ToJKaeT IJIyIKep [UIMHAPA K KOHILY
X012
4.22 3axpoiiTe 3arpy30uHblil KjalnaH U3MepuTesa pacxoia( MOBEPHUTE PYYKy 3arpy304HOTO KJaraHa 10 4acoBOH
CTpeJsiKg M 3alulIIMTe YUCIOBble H3MEHEHH JaBIeHNs U PACXO/la B CHCTEME H3MepPEHHbIe TECTEPOM
JlaBjienre GyneT yBeJMYMBATHCA 10 OTKPbITHA CJAMBHOIO KjalaHa M I0KAa3aHWA pacxofla I0KasaHHble TecTepoM
MOCTEINEeHHO ﬁyﬂyT CBeeHbl K HYJIO OﬁpaTI/ITe BHUMaHHE WJIK 3alMINTe HaBJIeHHe B MOMEHT OTKPbITUA CJAMBHOIO
knanana Eciu napjieHde NpHBoOAsllee K OTKPbITHIO CJAMBHOTO KJalaHa HIDKE PEeKOMEeHYeMOro 3HaueHHsd
OTperyaupyiTe CJAMBHOH KiaraH

Ecnu cimBHOH kianan OTKpbIBA€TCH IIPU JaBJEHUH HIKE MAKCUMaJIbHOIQ TO 3TO HOPMaAJIbHQ 4YTO IMPUBOAUT K




3HAUUTEJIbHOU YTeUKe U IoTepe MNpOUu3BOAUTENbHOCTH CHCTEMbL ﬂ,asnex—me OTKPbITUA CJAMBHOTO KJlallaHa MOXXHO Y3HATh

C/IeYIOIIUM 06pa3oM TO €CTh pPeryJupys 3arpy30uHbIii K/aalaH Ha TecTepe pacxola MeIJEHHO yBeluduBaiiTe

JaBJIEeHHEe CUCTEMbI U 06paTuTe BHUMAHHUE YTO IIPU ONPEAEJIECHHOM 3HAYE€HUWH pacxoja 3Ha4yeHue N aBJEeHUA HauuHaeT
Obl CTPO CHWKATbCA 10 HYJid W JaBJEHUE B JlaHHbI} MOMEHT fABJIAETCH OTKpPbI TbIM [1aBJIEHHEM

MakcumanbHoe JaBJieHre B CJIMBHOM KJjlallaHe PAaBHO A aBJIEHHIO TIPH HYJIEBOM pacxojie

4.3 YnpaB/OLIMH Kaanad ruapabaddeckuit nuanaap” ¥ Tun uceneitanus

4.31 BKJIO YUTh KOHTPOJIBHBIM KJIaMlaH B dJleKTpU4ecKoe cocTosanue ( Ecu pedb uaeT o MHOrOKaHa/lIbHOM 30/I0THHKE
TO B JIOGOH MOMEHT B B3JIEKTPHYECKOM COCTOAHMM MOXKET HaXOJMTbCA TOJbKO OAMH 30J0THHR. [WapaBinyecKuit
LHJMHAP JO/PKEH UITH A0 KOHILA X013

4.32 MenseHHO 3aKpelBaiiTe 3arpy304HbIi K/alaH TecTepa U 3alucbiBaiiTe H3MEHEHUd JaBJEeHUA U Pacxofa MpH
3aKpbl THH 3arpy304YHOTO KJarnaHa

4.33 DJIEKTPHUYECKOe COCTOAHME BCe 30JI0THHKM BCEX KOHTPOJIBbHbIX KJIAITaHOB MOBTOPAHTE 11 ar4.32;

4.331 Ec/m Bce KOMITOHEHTbI HaXOAATCA B XOpAlleM paGo4yeM COCTOSHUM M3MEepEeHUs JaBJEeHHSA U PAacX0a J0/DKHbI
GbITh TAKMMH XK€ KaK M IIPH MCIIbI TAHMAX HACOCOB B pasjees.0:

4.332 Ecom B Kakom - /1160 MecTe 0GHaApyKHMBaeTCA yMEHHIIeHHe pacxojla PeryJupylollero KjaarnaHa sTo MoKeT
yKa3plBaTh Ha yTEYKy B HTOM PeryJMpylolleM K1alaHe WK THpaB/ad4yeckoM HUIUHIpe
Cm raBy4.4 Ilpoienypbl TeCTHPOBAHHUA /1Jisl ONPElesIeHHs TOUKH 0TKa3a

4.333 Ec/m yMeHHILIeHMe pacxofia ynpasJsiollero KjarnaHa( Bo BceX MecTay ABJAeTcCA OAMHAKOBbIM B3TO MOXET
yKasplBaTh Ha HEMCIPABHOCTh CIMBHOTO KJaraHa
(IIpuMeuanue DTo ABJIEHUE MOXKET TaloKe yKasblBaTh Ha JPyTHe NPoGJieMbl YTEUKH B KOHTPOJILHBIX KJlaraHaX Takue KaK
yTeuKa Bbl3BaHHA#A A€ eKTaMH JHThA KOMIOHEHTOB)

Ho BCerjaa CHavaJia rnpoBepbTe CJIMBHOH KJ[al'IaH)

4.4 J1onosIHUTE IbHBI€ MCIIbI TAHU A [l OTIpe/lesleHHns MeCTa PacroJioK eHHs KOHTPOJIbHbIX K/IallaHOB U TOYeK 0TKa3a B
TH/IPABJIMYECKOM IIMJIMHAPEe( 9Talbl SKCIJIyaTallid CM B IV1aBe4.332)

OTKJIO YMTE KOHTYD THAPABJAXYECKOTO [IUJIMHPA U TTOJKJIO YNTECh K HHTepd eficy KiarnaHa yrpasJieHus

4.41 T1py 3HAYMTE IPHOM CHIDKEHHM PacXojia ONpele/uTh MOJ0KEeHHe PYyUYKH PeryJIMpyloll ero KaarnaHa

4.42 3akpoiiTe 3arpy3o4HbIH K/amaH TecTepa ([IOBEPHMTE Py4Ky 3arpy304HOTO KJaraHa [0 YacOBOH CTpeJKe,
PETUCTPUPYsl [1aBJIEHHE U PACXO/L

4.43 Ecaim Takoe e CHIKEHHe pacxo/ld Kak M B pasziesie4.332 HCIbITaHHH TO KOHTPOJIbHBIH KJlaraH HeHCIIPaBUM

OnHako ecau 3HA4YeHMe TecTa pacxofa BbllIe 4YeM Y APYIMX KOHTPOJIBHBIX K/alMaHOB ®TO O3HayaeT YTO

TUJIPABJIMYECKUH LHJIMHID MOKET GbITh HEeUCIPaBHbIM
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5. Crioco6 TeCTHPOBAHHA3

JluHelH bl e UCTBI TaHKS KJIallaHOB YTIPaBJIeHHs HAMpPas ( crioco6 coef, TecTepa 0Ka3aH Ha PHCYHKEA3)

5.1 Iy NIpOBEPKM YCTAHOBKM JaBJIeHHsl CJIMBHOTO KJallaHa B MeCTe €ro COeJMHEeHHs C KOHTPOJIbHbIM K/arlaHoM
M3MEpUTesIb PACXOfla YCTAHABJIMBAETCS B KOHTYPE TMAPABJIMYECKOTO LMJMHAPA B COOTBETCTBHUU € rpaduxoM A3,
rapaHTupysd 4TO 381’];]}’30'-[[1]:1[31 KJjarnaH TMOJIHOCTBIO OTKp:.IT(pyKOﬂTKa 3arpy3o4yHOro KJjaraHa BpdllaeTcd IPOTUB
4acoBOMH CTPEJIKH.

3arycTiuTe HaCOC U UCIOJIb3YHTe H3MEPHTEb PACX04a YTOOb! 3aTPy3UTb PYUKY K/araHa 4TOGb YBEJHYUTD HATPY3KY
Tectepa MensieHHO 3aKpblBaiiTe 3arpy304HbIfl KJaraH ( Bpal| A0l HiICs 110 YaCOBOM CTPEJIKE U 3alucbiBaiiTe 3HaUYeHHe
JlaBJIEHHs] M pacxojia TecTepa J10 I0JHOTO 3aKpbl THs 3arpy30YHOIO KJlanaHa KOT/a CYMTbIBaeMoe 3HaueHHe JaBJeHHs
ABJIAETCA JaBJeHUWEeM CJAWBHOTO KJalaHa

Ilpy mOJHOM OTKPLITMM 3arpy304YHOTO KJanaHa TecTepa [aBJeHHe W pPacXof THAPaBIMYECKOTO HUJIMHAPA

IM/IPaBJIMYECKOTr0 LMJMHAPA U KJalaHa TakKe MOTyT OblTh IPOBEpeHbl B 0GPAaTHOM HarpaBJ/eHUH C ITOMOULBIO PYYKH
yHpaBJ/eHns

5.2 YTeuKa pery/mpyioLiero KiaarnaHa
IMocste yCTaHOBKM M3MEpUTeJisi pacxoa B COOTBETCTBMM C 9TAloM 5.1 MOBTOPHTE TECT a 3aTeM 0o0paTUTeCh K

MOKa3aHUAM Pacxo/ia B TeCTe KOHTPOJIBHOTO Hacoca( cM paszesn3.3).

Passmunble 110Ka3aHus pacxo/1a yKasblBaIo T Ha BO3MOXKHOCTb YTEUKM BHYTPH PETYJIMPYOLLEro KianaHa

IToBTopuTe BCe HCIbITaHUA HHTepdeiica JIeKTPOMATHUTHOTO KJarmaHa dYTOObl OMNPEAEeUTb KauyeCTBO KaKI0TO
KIanaHa

npl/l HEe0OX0IMMOCTH HEOOXOIUMO 3aMEeHUTD GJI0K KOHTPOJIBHOTO KJ1allaHa WJikM cepAevyHuK KJaraHa

5.3 VcrbiTaHne MApPaBAMYECKOTO IUIMHAPA( CM PUCYHOKA3)
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Ec/m uapaBivyeckuil LUIMHAP paboTaeT MeIJICHHO UM TH/paBIMdeCKUi IIMHHA P MeIJIeHHO IepeMelll aeTcs

MO/l HaTPY3KOH MOJ/DKHBI ObITh NPOBEEHBI CIEYIOIIHE UCIBITAHUA A/ POBEPKM 'epPMETHYHOCTH THAPAaBIHYECKOTO
HUJIMHpa

YCTaHOBKa M3MepuTe s pacxola Kak M0Ka3aHO Ha pUCYHKeA3. [uapaBinMyecKuil HIUIMHIAD AJA yAydlleHus WK
CHIDKEHMA JeHCTBUA B To ke BpeMms o6paTHTe BHUMaHHe Ha 3alUCh TECTOBBIX 3HAYEHWH pacxofa M JaBJeHHA Ha
TecTepe a TawKe Ha 3aluch BpeMeHH Heo0XOJAMMOTO JJf TOTQ YTOObI TMAPABJMYECKHIH IMJIMHAD JOCTUT MOJHOIO
xoza

CpaBHHTe 3HAaY€HUA BCEX UCIBITAHUH C 3HAYEHUAMH PEKOMEHI0BaHHBIMHM M3TOTOBUTEIEM

Ecim u3mepenHoe 3HayeHue pacxojia COOTBETCTBYET CTaHJApTHOMY HO pacTATMBAETCA I'MJpaBJMYeCKMi
LWJMHAD JOJIBIIE YeM OKHIal0Ch BTO YKasblBaeT Ha BO3MOXKHYIO YTEUKY YIIJIOTHEHUs I PaBId4eCKOTO HUIMHAPA

Ec/m n3MepeHHOe 3Ha4YeHHe pacxoja MEHHIIE YeM CTaHIapTHOE HeOOGXOAMMO IPOBEPUTH MPOM3BOAUTEIBHOCTD

peryJmpytoliero kaanata (Il am aefcTBrsA NIPOBEPKH KOHTPOJILHBIX K/1AallaHOB CM B pasieJies.2.)

5.4 VcrbiTanus aBuraresns

Mamepenne pacxosa M CpaBHEHME C COOTBETCTBYIOLIHMH CKOPOCTAMM JIBUTATeJsl I03BOJIAET IIPOBEPUTDH
TPOU3BOJUTEIBHOCTD ABUTATEI

B cooTBeTCTBMM C peKMMOM COEJIMHEHMA Ha pHCYHKe A3 B BepxXHeM TeYeHHM KOHTypa JBHraTess
YCTaHaBJIMBAETCsA H3MEepHUTe/b PACcX0/la

[TonHOCTBHIO OTKPOHTE 3arpy3ouHblii KjamnaH TecTepa (ITIOBEpHUTe PYKOATKY 3arpy30YHOTO KJjarnaHa HpPOTHB
4acoBOH CTPEJIKY M YNpaB/IAlTe KJIallaHOM YIpaBJeHHs HalpaBJeHHeM 4To0bl yOeIUThCA YTO JBUraTesb paGoTaeT B
NpaBU/ILHOM HarpaBJeHHH

TTosBosiseT MoTOpy paGoTaTh IpY HOPMaJbHBIX Harpyskax OGpaTHTe BHHMaHHE Ha 3alHChb TECTOBBbIX 3HAYEHHH
MOTOKA U J1aBJIEHUdA Ha TecTepe

Ecsm mamepeHHble MOKa3aHHsA pacxoja HIDKe PeKOMEeHI0BAHHbIX M3rOTOBMTEJIEM 3HAYEHMH MJIM HIDKE JaHHbIX
MCIbITAHUH Hacoca( MeTo MCIbITaHUi cM B paszese3.0), 1npoBepbTe NPOM3BOANUTENBPHOCTb KJallaHa YIIPaBJIAEMOTO

HanpasJienneM ([IpoBepka KOHTPOJIBHBIX KJIAITaHOB CM paszied’5.2.)

ITpumevanne Eciu y nBurartesis ecTb BHEIHAA yTeYKa MOXKHO IIPOBECTH TOJIBKO TeCT 06paTHOTo noToka [Ipexae
4yeM IPOBEPUTh yYOeAMTEeCh B JOMYyCTHMOM IPOM3BOAMTENEM JaBJEHMH 00paTHOTO Macjla HHade He HaKUMalTe Ha

BbIXOJl€ M3 HHTepbeiica ABUraTes

5.5 VcrbiTanue nBuraress Ha yTeuky

Korna naBuraresnb paGoTaeT NpH HOPMaJbHOM JaBJEHHH CKOPOCTh Ka@XKI0TO BpAIl€HHsA IUAPaBJMYECKOIO
JIBUTaTe/I U3MepAeTCH TaXOMeTPOM

Ecom nBuraresb MeaJIeHHbIH HO NpoBepsAeT HOPMaJbHbIH BXOJHOM MOTOK B TeYeHHe5.4 11aTOB 9TO MOKa3blBaeT
BO3MOXKHOCTb YT€UYKH BHYTPH JIBUTaTe/1sl

ITpoBepka yTeuku aBuraresia MOXeT ObITh JOCTHUTHYTA MyTeM MOJK/IO YeHHA KOMIIOHEHTOB TeCTHPOBAHUA pacxoia
Ha MM pPaB/IMYeCKUX TPYGOIPOBOAAX ABUTATE/S

Ilpumedanne BOJIEIIMHCTBO JBUraTe /il He OCHAIleHbl YIIJIOTHEHUAMH Basla YCTOHYMBBIMH K BbI COKOMY 1 aBJIEHHIO,

M0BTOMY MaKCHMaJ/bHOEe JlaBJieHHe 0K0J101 6apa JaBjeHud YTeYKH 060J1049K1
Korna npuraresb He MMeeT BHEIIHEH yTEUYKM WJIM JBMraTeJb He MOKET BblIEPKHBATb JaBJeHHe Mac/a

TMOAKJIO YUTE TecTep K APYyroMy TPyOONpOBOAY U IOBTOPUTE MCILITAHWA 5.4 1 5.5 11aroB B JpPYIOM HalpaBJeHUH

JBUTraTeJid
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5.6 [uapaB/aMyecKue HUIUHAPBI U IPyTHE METO/IbI HCIbl TAHUIH JBUTATE /el
JlBUraTes U MMApaBIMYECKIEe IHJIMHAPbI TAKKE MOTYT ObITh IPOTECTHPOBAHBI METOJIOM PHCYHKAA3.
OTKIO YnuTE JABE TUApaBJAYE€CKHE prﬁbl COeIMHEeHHbIEe C JIBUTATEJIEM U MOAKJIO YMTE K HAM HU3MEePUTEJb pacxoaa
[ToHOCTEIO OTKpONTE 3arpy304HBIN KJIamaH Ha TecTepe ( pyKOATKAa 3arpy304HOTO KJalaHa Bpal[aeTcs MPOTHB
4acoBOM CTpPeJIKY, 3alycTHTe HacoC M OTKJIOHUTE HanpaBJsOlIMH KjarnaH uToObl TMApaBJMYecKoe Mac/o OblJIo
BBEJIEHO B BXOJHOI HHTepd efic TecTepa
MensieHHO 3aKpbIBaliTe 3aTpy30UHBIN K/IamNaH 10 4aCcOBOM CTPe/IKe 3alHcbiBasd 3HAUYeHHs PacXofa U 1 aBJeHHsd Ha
TecTepe
Ecsu 3HaueHus ucnbl TaHUH pacxo/ia rMoKasblBAO T JIAHHbIE HKE YeM PEeKOMEeHJyeMble U3TOTOBUTEJIEM WJIM HIKE
4YeMm IIpyu HCIbITAHUU pacxoga Hacoca ( pesyabTatbl WUCTBbITAHUM B COOTBETCTBUM C pasaesiom 3.0), npoBepbTe
MPOM3BOINTE/IBHOCTD PETy/IMpPYIOILero Kiarnana( cM pasaess.1.5.2).
Ecin sHavenus pacxona ABJAO TCA HOPMaJibHbIMKM HO MEIJIEHHBIMU BTO YKasbIBA€T Ha BO3MOXKHYIO YTEUYKY M
MOBpEXKAEeHUe ABUTaTe id UKW THAPAaBAUYeCKOIo HUJAHHApa
JlJ1st pelieHns BblllleyKa3aHHbIX 11POGJIeM MOXKHO YIPaBJ/ATbh HAlNPABJ/IAOLIWM K/IalaHoM 4YToGbl 0GpPaTHbIN MOTOK
Npoies 4yepes UCIblTaTe bHbIH pU6Op 3anucbiBasd 3HaueHHWe MO0TOKA P M3MEHEHUM Auanas3oHa AaBJeHHd 4ToObl

onpenesiMTy MPpOorU3dllja JiM yTedKa U MOBPeX AeHHue ABUraTesis
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FK SERIES DIGITAL FLOW TESTER

USER QUICK USE MANUAL

|
Pok
&

WELCOME
THANK YOU FOR PURCHASING THE FK SERIES DIGITAL FLOW TESTER

THIS USER QUICK SETUP GUIDE WILL TELL YOU HOW TO PREPARE FOR USE, CONNECT HYDRAULIC SYSTEMS, AND
TEST YOUR MACHINE EQUIPMENT.

PACKING LISTIS BELOW :

1. DIGITAL FLOW METER 1SET ;
2: USER MANUAL 1PC ;
3: ALLEN KEY 1PC
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Introduction of Digital Flow Tester

The FK series portable digital flow tester is designed specifically for hydraulic system fault diagnosis. It can quickly
check the flow rate, pressure, and temperature of the hydraulic system. The maximum detection pressure of this tester
is up to 420 BAR. The maximum test flow can reach 400L (applicable to FK-404) or 800L (applicable to FK-408);

The built-in loading valve can simulate various working conditions.

TEST RANGE :
Model Flow Range Pressure Range Temperature Range %
FK-404 10-400L/Min 0-420BAR 0-105C ==
FK-408 20-800L/Min 0-420BAR 0-105C )
(58]

Flow Meter Dimension :

Model Width/mm | Height/mm | Depth/mm | Net Weight/kg Thread of INLET/OUTLET
FK-404 250 200 200 7.00 G1"/BSPP1" Female
FK-408 250 230 200 9.50 G1-1/4"/ BSPP1-1/4" Female

Shell Material: steel, surface painted

Hydraulic Block Material: high-strength aluminum

Appearance /Front:

Appearance /Back :

OilInlet and Outlet

OilInlet and Outlet

¢ ]

1
l“
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O FLow

This tester adopts a turbine type flow sensing module, which is made of high-strength aluminum. The turbine speed is
proportional to the liquid flow velocity. The speed of the turbine is measured by a magnetic induction head. Every time
the turbine blade travels, the magnetic induction head transmits a pulse to the electronic circuit, which amplifies the
pulse to form a square wave signal.

The flow unitis : L/Min (liters per minute) or GPM (US gallons per minute), which can be changed ;

The accuracyis : = 1%

The type of testing medium is : hydraulic oil

O Pressure
The pressure is measured by a pressure sensor.
The pressure unitis: MPa/BAR/PSI/kgf/cm2, which can be changed.;

The accuracy is: 0.5%

ENGLISH

[d Temperature

A thermistor type temperature sensor is inserted into the hydraulic oil, and the temperature value is directly displayed
on the monitor.

The temperature unitis : ‘C/°F, which can be changed ;.

The accuracy: = 1°C

O Power
Power is calculated from real-time measured pressure and flow parameters

The power unit is: KW (kW)/HP (British horsepower)/PS (metric horsepower), which can be changed ;

[ Load Valve

The loading valve is used for system pressurization.

[0 Two-Way testing

The loading valve employs a throttling mode to ensure stable pressure control for bidirectional flow.

FK series flow tester is capable of measuring hydraulic system flow in both directions: however, the accuracy is higher
in forward testing compared to reverse testing.

When the tester is utilized for reverse flow testing, the accuracy may vary based on the viscosity, density, and

compressibility of the hydraulic oil.

O Power Mode
The FK flow test is powered by a 9V alkaline battery (note: the battery is prepared by the user);

The tester also has an automatic power-off function to save battery power. After 15 minutes of standby, the main unit of
the tester will automatically power off. To restart the tester, please turn off the power switch and then turn it back on. If

the monitor is not responding. it may be due to low battery level. Please consider replacing the battery with a new one.

16



Preparation before Using the Flow Meter;

1.0 : Installation of Battery

A:Remove the screws of the battery compartment cover plate and open the battery compartment cover plate ;

ENGLISH

B: Take out the battery box in the battery compartment

C: Put in the battery, and put the battery box into the battery compartment (Note: The battery is prepared by the user)

17



2.0 : How to Change Unit

Press Temp
8.8
MPa &

i
v
=
@)
=
(|

Short press Power key to start the machine, and enter the measurement display interface after the startup

screen is displayed:

Long press the set key to enter the unit switching interface;

Short press Up Arrow key, and the units can be switched cyclically (for units that can be switched, please

refer to the introduction of each sensor above);

Short press Down Arrow keys to shift to the next unit. Press the down arrow key 4 times continuously to

exit the setting interface:

After the unit switching setting is completed, it will be saved automatically, and it is not necessary to switch the unit
setting every time the power is turned on:
Unless the user needs to change the unit again;

3.0: Shutdown

The flow tester will automatically shut down after 15 minutes if it does not receive any data for a long time;
. If manual shutdown is required

Please press and hold the "Power" button for 3 seconds to turn off the tester:

18



4.0 : Connection of hydraulic hoses

1.1use hydraulic hose to connect the tester to the hydraulic system circuit to be tested, and hydraulic hose connection

can be isolate the tester from the vibration of the test unit:

Try not to use elbows for the hoses connecting the inlet and outlet of the tester, and ensure that the hoses are at least
20cm straight at the parts close to the inlet and outlet of the tester, so that the system hydraulic oil can flow smoothly
into and out of the tester, thus ensuring that the measurement results obtain better accuracy;

Please make sure that the hose has sufficient length so that the tester can be conveniently connected to the machine. It

is recommended that the length of the hose be at least 1m.
If you use a quick connector, you can make the hose connection easier and faster;

It is recommended to use the forward connection method, which will obtain better measurement accuracy;

ENGLISH

Forward connection of the hydraulic lines:

Hydraulic oil outlet direction

A—

e

Hydraulic oil inlet direction

4

=00y

Reverse connection of hydraulic pipelines:

Hydraulic oil inlet direction
Hydraulic oil outlet direction

1.2 Before starting the test, check whether the oil level in the oil tank of the equipment is sufficient, whether the
pumps, valves, and damaged parts are tightly connected, and whether the external hydraulic oil leaks. Check that all the
connection fittings are tightened and the loop connection is correct;

Before starting the 1.3, please make sure to fully open the loading valve of the flow tester. (Y Important ¥)

Turn the test loading valve handle counterclockwise until the loading valve is fully open.
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How to use a flow meter to check equipment ;

FK series flow tester

Can be used to diagnose the following hydraulic faults:

Fault Performance

Possible Reasons

The Detection Method is Described In

The Following Chapter

1: Oil suction filter blockage 3.0
The pump noise exceeds
2: The oil suction pipe is not
the standard, 4.1
smooth
There may be the
X 3: There are bubbles inside the
following reasons
. o oil suction pipe
causing pump cavitation
4: The pump speed is too high
When pressurizing the 1: Pump 3.0 4.1
hydraulic circuit, the
system performance 2: Main Relief valve 4.2 4.3
decreases,
which may be due to 3: Directional control valve 4.2 43 44 4S5
internal leakage of the 4: Hydraulic cylinder or 51 52
following components hydraulic motor ' ’
1. Directional control valve 42 43 44 45
Unable to load hydraulic
2: Overflow valve 50 5.2
system pressure
3: Hydraulic cylinder 53 54 55

2.1Choose different connection methods based on the cause of th

system;

e malfunction and install hydraulic testers in the

2.2 Fully open the loading valve of the tester (turn the handle counterclockwise) and select the high flow range;

2.3 Turn on the hydraulic pump to ensure smooth flow of hydraulic oil in the hydraulic system. Do not change the

pump speed when using the loading valve;

2.4 Slowly close the loading valve to the preset pressure. Run the hydraulic system until it reaches normal operating

temperature;

Adjust the loading valve according to the required testing steps (see Sections 3.0, 4.0, and 5.0);

2.6 Record the flow values displayed on the tester under different working pressures, and compare them with the

standard values to diagnose the system.

20
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Ol Tank

Cylinder

Cyfindar

Hydraulic Hose Directional valve

Ao e o0 oeee

ENGLISH

Overflow valve
e

D Hydraulle Hose

E A1
3.0 Testing Method 1

Linear testing of the pump (please refer to Figure A1for the connection method of the flow tester)

3.1Install the flow meter between the outlet of the hydraulic pump and the relief valve;
3.2 Fully open the loading valve of the tester and start the hydraulic system. At the lowest pressure of the system,

record the flow reading of the pump displayed on the tester;

3.3 Slowly close the loading valve of the tester to increase pressure, and as the pressure increases, the pump flow rate
will decrease. This can be used to determine the volumetric efficiency of the pump.

(Pump volumetric efficiency=actual output flow rate of pump: theoretical flow rate)

3.4 When the system pressure reaches the rated working pressure, record the flow reading of the pump at this

pressure.

3.5 Analyze based on the above test data.

When the minimum pressure increases to the maximum pressure, the performance of the pump is judged based on the
decrease in pump flow rate. Generally, the volumetric efficiency of an old or damaged pump will decrease by 20% to 30%
compared to a new pump.

If the tester displays low flow at both minimum and maximum pressures of the pump, it may indicate a problem with oil
suction.

The blockage of the oil suction filter or the occurrence of cavitation in the pump can be checked by the different pump

flow rates at different speeds.
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4. Testing Method 2
T-type connection test (please refer to Figure A2 for the connection method of the flow tester)

4.1Install a "three-way connector" at a certain point between the pump and the control valve, and then connect a

hose from this three-way connector to the inlet port of the flow tester. The outlet interface of the tester is

connected to the fuel tank.

Before starting up, ensure that the loading valve of the tester is fully open.

4.2 System and overflow valve testing (see Figure A2)

(The overflow valve and directional control valve are connected together)
4.21Connect the control valve in a "T" shape. Operate the control valve to push the cylinder plunger to the end of
the stroke.
4.22 Close the loading valve of the flow tester (turn the loading valve handle clockwise), and record the changes
in the system pressure and flow measured by the tester.
Before the overflow valve opens, the pressure will continue to rise and the flow reading displayed on the tester
gradually returns to zero. Pay attention to or record the pressure at the moment before the overflow valve opens.
If the pressure causing the overflow valve to open is below the recommended set value, adjust the overflow
valve.
It is normal for the overflow valve to open and release pressure below the maximum pressure setting, causing
significant leakage and loss of system performance. The opening pressure of the overflow valve can be obtained

by adjusting the loading valve on the flow tester, gradually increasing the system pressure, and paying attention

22
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to the fact that at a certain flow value, the pressure value will start to rapidly decrease to zero. The current

pressure is the opening pressure.

The maximum set pressure of the overflow valve is equal to the pressure value when the flow rate is zero.

4.3 Control Valve and Hydraulic Cylinder "T" Type Test
4.31Place the control valve in an energized state. If it is a multi spool valve, only one spool valve can be powered at
any time. The hydraulic cylinder needs to travel to the end of its stroke.

4.32 Slowly close the loading valve of the tester, and record the changes in pressure and flow rate while closing

the loading valve.
4.33 Power status, all slide valves of all control valves, please repeat step 4.32;
If all components are in good working condition, pressure and flow measurements should be the same as those
tested for pumps in section 3.0;
If a decrease in control valve flow is detected at any position, it may indicate a leak in the control valve or hydraulic
cylinder.
Please refer to section 4.4 for testing procedures to determine the fault point.
If the decrease in flow rate of the control valve (at all positions) is the same, it may indicate a malfunction of the
overflow valve.
(Note: This phenomenon may also indicate other leakage issues within the control valve, such as casting defects in
components causing leakage, etc.).

But please always check the overflow valve first

4.4 Other tests for locating control valves and hydraulic cylinder faults (refer to section 4.332 for operating steps)

Disconnect the hydraulic cylinder circuit and connect the control valve interface.

4.41When a significant decrease in flow is noticed, locate the position of the control valve handle:

4.42 Close the loading valve of the tester (rotate the loading valve handle clockwise) and record the pressure and
flow rate.

If there is the same decrease in flow rate as in testing section 4.332, then the control valve is faulty.

However, if the flow test value is higher than other control valves, it indicates that there may be a malfunction in the

hydraulic cylinder.
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5. Testing Method 3

& A3

Linear testing of directional control valve (the connection method of the tester is shown in Figure A3)

5.1To check the pressure setting of the overflow valve at its connection position with the control valve, install the flow

tester in the hydraulic cylinder circuit according to the A3 diagram, ensuring that the loading valve is fully open

(rotate the tester's loading valve handle counterclockwise).

Start the pump and operate the loading valve handle of the flow tester to increase the load of the tester. Slowly close

the loading valve (clockwise rotation), record the pressure and flow values of the tester, and continue until the

loading valve is completely closed. At this point, the pressure value read is the overflow valve pressure.

When the loading valve of the tester is fully open. the pressure and flow of the hydraulic cylinder and valve can also

be tested in reverse by operating the handle to retract the hydraulic cylinder.

5.2 Control valve leakage

After installing the flow tester according to the steps in section 5.1, repeat the test and refer to the flow reading of the

comparative pump test (see section 3.3).

Different flow readings indicate the possibility of leakage inside the control valve.

Repeat the testing of all solenoid valve interfaces to determine the condition of each valve.

If necessary, the control valve block or valve core needs to be replaced.

5.3 Hydraulic cylinder test (see Figure A3)

If the hydraulic cylinder runs slowly or moves slowly under load, the following tests should be conducted to check the

sealing performance of the hydraulic cylinder:
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Install the flow tester according to the method shown in Figure A3. Perform the action of raising or lowering the
hydraulic cylinder. At the same time, pay attention to recording the test values of flow and pressure on the tester,
and record the time required for the hydraulic cylinder to reach full stroke.

Compare all tested values with the manufacturer's recommended values.
If the tested flow rate matches the standard flow rate, but the extension time of the hydraulic cylinder is longer than
expected, it indicates that there may be a leakage problem in the sealing of the hydraulic cylinder.
If the tested flow rate is lower than the standard flow rate, it is necessary to check the performance of the control

valve. (For the operation steps of control valve inspection, please refer to Chapter 5.2.)

5.4 Motor Performance Testing

Measuring the flow rate and comparing it with the corresponding motor speed can check the motor performance.
Install a flow tester upstream of the motor circuit according to the connection method shown in Figure A3.

Fully open the loading valve of the tester (rotate the loading valve handle counterclockwise), then operate the

directional control valve to ensure that the motor runs in the correct direction.
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Allow the motor to operate under normal load. Pay attention to recording the test values of flow and pressure on
the tester.

If the detected flow reading is lower than the manufacturer's recommended value or lower than the pump test data
(see section 3.0 for testing methods), please check the valve performance of the control direction control. (For

inspection of control valves, please refer to section 5.2.)

Attention: If the motor has external leakage, only reverse flow testing can be performed. Before inspection, first
confirm the manufacturer's allowed return oil pressure, otherwise do not apply pressure at the outlet interface of

the motor.

5.5 Motor Leakage Test

When the motor is operating at normal pressure, use a speedometer to measure the hydraulic motor's rotational
speed per minute.

If the motor speed is slow, but its inlet flow rate is tested to be normal in step 5.4, it indicates the possibility of
internal leakage in the motor.

Checking for motor leaks can be achieved by connecting a flow testing component to the hydraulic pipeline of the
motor.

Note: Most motors do not have high-pressure resistant shaft seals installed, resulting in a maximum shell leakage

pressure of around 1bar.

When the motor has no external leakage or cannot bear the return oil pressure, connect the tester to other

pipelines and repeat steps 5.4 and 5.5 in the other direction of the motor

5.6 Other testing methods for hydraulic cylinders and motors

The motor and hydraulic cylinder can also be tested using the method shown in Figure A3.

Disconnect the two hydraulic pipes connected to the motor and connect the flow tester to these pipes.

Fully open the loading valve on the tester (rotate the loading valve handle counterclockwise), start the pump and
offset the directional valve to allow hydraulic oil to enter the inlet interface of the tester.

Slowly close the loading valve clockwise, while recording the flow and pressure values on the tester.

If the flow test value shows lower than the manufacturer's recommended data or lower than the data obtained
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during pump flow testing (as tested in section 3.0), check the performance of the control valve (see sections 5.1,
5.2).

If the flow test value is normal but the speed is slow, it indicates that there may be leakage and damage to the
motor or hydraulic cylinder.

The solution to the above problem is to operate the directional valve to reverse the flow through the tester, record

the flow value when the pressure range changes, and determine whether the motor is leaking or damaged.
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