IHCTpyKLif 44

3 ekcnnyartauii 'I;EiRN%OJET

APE

LLMpKyNSLiMHI HACOCK 3 YACTOTHUM peryntoBaHHAM
DN20, DN25iDN32 - Hanip 4, 6 i1 8 m - Bxif, kepyBaHHs LLIM
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MpusHaueHHs

LmpkynauinHnin Hacoc Termojet APE — eHeprooL,aiH1in HAcoC i3 MOKPUM POTOPOM i
BOYLOBAHMM YAaCTOTHUM perysitoBaHHaM. CTaTop ABUIYHA MOBHICTHO BiLOKPEMIIEHUI Bif,

BOLM TOHKOCTIHHOO TiNb3010, TOX TPAANULIMHOIO TOPLEBOrO YLWiNIbHEHHS TYT HEMaE —a 3
HWUM HEeMae i Noro NpPoTiKaHb.

PoTop i Ban 06epTatoTbCs B KEPaMiuHMUX NiALMTMHUKAX, SKi 3MaLLYE 1 OXONOLXYE camMa
nepekavyBaHa Boga. Hacoc He nepeBaHTaXyETbCA HaBiTb HA MOBHOMY Harmnopi 1 3a
npaBuAbHOI eKcnyaTaLii 06cnyroByBaHHs He NoTpebye.

Oco6nusocTi

e YACTOTHe peryntoBaHHs 06epTiB Nif NOTOYHY NOTpeby cucTemu;
e apanTuBHUI pexxum AUTO, npugaTHUn gns 6inbwocTi cucTem;

e KepyBaHHS 3a TPbOMa XapakKTepuCTUKaMu: NPONOPLINHNIA TUCK, CTanui TUCK, CTana
WBUAOKICTb — MO TPU WAabni B KOXHIN;

e BXiJ 30BHIiLHbOro kepyBaHHs LLUIM: 06epTn Moxe 3apaBaTu koTen abo KoHTponep
reniocmctemu;

e 3aXWCT Bif, 3aK/IMHIOBAHHA POTOpPa, NepeHanpyri, 3HMXKeHoI Hanpyru, 06pusy dasu i
nepeBaHTAXEHHS 3a CTPYMOM;

e (hYHKLIi NpofyBaHHs Hacoca 1 po3bnokyBaHHS poTopa 3 naHeni;

e HM3bKWI PiBEHb WYMY Hacoca 1 CUCTEMMU.

Hacoc He noTpebye 30BHiLUHbOr0 3aXMUCTY ABUTYHA: 3aXUCT Bif, NepeBaHTaxeHHs BOYL0BaHO B
610K KepyBaHHS.
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[le 3acTOoCOBYETbCS

e CUCTEMW OMaNEHHS XUTNOBUX BYAMHKIB | KBAPTUP;
e CUCTEMMU NiANOroBOro OnaneHHs;

e 0AHOTPYOHI Ta 4BOTPY6HI cucTemy;

e CUCTEMU raps4yoro BOAOMOCTaYaHHS.

MepekauyBaHa piguHa

PionHa mae 6yt NoM'aKLLIEHO, MaIOB'A3KOK), YNCTOK, HEKOPO3iNHOK Ta
HeBMbyxoHebe3neuHoto, 6e3 TBepAMX YaCTUHOK, BOSIOKOH i MiHepanbHMX onuB. Moka3Huk pH

— Big 6,5 00 8,5.

Hacoc He npu3HaveHui Ans roptoumx, BubyxoHebe3neuHux i arpecnBHMX PiAyMH, a TaKoX A8
PiAVH i3 TBEPAUMYM OOMiLLKAMU.

MokasHuk pH cepeposuLLa 6,5-8,5
Temneparypa pignHn Big +2 0o +110 °C
Temnepatypa LoBKinns Big 0 mo +40 °C
MaKcuManbHWU TUCK Y CUCTEMI 1,0 MMa - 10 6ap
CTyniHb 3axmcTy IP44

Y cucTtemax rapsivoro Bo4oNoCTavyaHHs TemnepaTypy BOAM BapTO TpMMaTh He BuLle 65 °C — Tak
YTBOPHETHCS MEHLLE HaKMMY, a Haknn y TpybonpoBoai 30aTeH 3aK/NHUTY POTOP.
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Mo3HaueHHs Mopeni

APE 25-8-180 PWM1

APE  Tun Hacoca: LMPKYNSLINHWI i3 YACTOTHUM PEryNoBaHHSAM
25 yMOBHUI fiaMeTp BXoay M BUXO4Y, MM
8 MaKcuManbHWI Hamip, M
180 [OBXMWHA Bif, BXO4Y 40 BUXOLY, MM
PWM1 kpuBa 30BHIWHbOro kepyBaHHs: PWM1 — onaneHHs, PWM2 —
reniocuctema
HomeHknarypa

ApTukyn Mopenb DN TlpuepHaHHA Hanip, M Q max, M3/rog, Br A
30254013 = APE 25/40/130 25  Gl1v%" 1-4 2,5 25 0,3
30254018 @ APE 25/40/180 25  Gl1v%" 1-4 2,5 25 0,3
30206013 | APE 20/60/130 20  G1" 1-6 2,9 45 | 0,5
30256013 | APE 25/60/130 25  Gl1%" 1-6 3,2 45 0,5
30256018 | APE 25/60/180 25  Gl1%" 1-6 3,2 45 | 0,5
30258013 | APE 25/80/130 25  Gl1%" 1-8 3,4 65 0,65
30258018 | APE 25/80/180 25  Gl1%" 1-8 3,6 65 0,65
30328018 | APE 32/80/180 32 G2" 1-8 4,0 65 0,65

Y 3aBOACHKIV AOKYMeHTau,ii Ti cami BUpobu nosHayeHo APE25-4-130, APE25-4-180, APE20-6-130,

APE25-6-130, APE25-6-180, APE25-8-130, APE25-8-180 i APE32-8-180. [MOTY>HICTb i CTPYM HaBe4EeHO
MaKcuMasbHi; y poboTi HAacOC CNOXUBAE CTiNbKM, CKilbku NoTpebye cuctema.
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TexHiuHi paHi

Hanpyra >xuBneHHs 220-240B, 50/60 I'y, PE
opHogasHa Mepexa, HoMiHanbHo 230 B

3axucT gBuUryHa 30BHiLLHI He noTpibeH
CTyniHb 3ax1cTy IP44

Knac izonsuii E

BigHocHa BonoricTb NoBiTpS He binblue 95 %
MaKcuManbHWU TUCK Y CUCTEMI 1,0 MMa - 10 6ap
Temnepatypa [oBKinns Big 0 mo +40 °C
TeMnepatypa noBepxHi He Buwe +125 °C
Temnepatypa pignHu Big +2 po +110 °C
TeMnepaTypHuUin knac TF110

IHpekc eHeproeekTMBHOCTI EEI <0,21

MiHiManbHUI TUCK Ha BXOAi

LLlo6 Ha BxOfLji He BUHMKaNa KaBiTalis — 3 HEet0 MPUXOASTb LWYM i pyMHYBaHHSA NigWWNHUKA, —
TUCK Mae ByTM He HUXKYMM 3a BKa3aHui 4Ns BigNOBILHOI TeMmnepaTypy pignHu:

Temnepartypa piauHu MiHiManbHUi TUCK Ha BXOA,i

no +75°C 0,05 6ap - 0,005 MMa - 0,5 m BoOA, CT.
+90 °C 0,28 6ap - 0,028 MMa - 2,8 M BOA, CT.
+110°C 1,08 6ap - 0,108 MMa - 11,0 m BoOA,. CT.
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Fa6apuTHi po3mipu

H2

Puc. 1. labapuTtHi po3mipu, MM

Mopenb

APE 20/60/130

APE 25/40/130, 25/60/130, 25/80/130
APE 25/40/180, 25/60/180, 25/80/180

APE 32/80/180

L1

93

93

93

93

L2

126

126

126

126

L3

99

99

99

99

H1

110

110

110

110

H2

130

130

180

180

H3

60

60

60

60

G

G1"

G1%"

G1%"

G2"

H2 — e MOHTaXHa [OBXMWHA, BiACTaHb MiX 0CIMU NpueaHaHb. Came ii Tpeba 3BipATM 3 HABHUM MicLLEM Y

Tpy6onpoBOA, KOMM HACOC CTaBASATL 3aMiCTb CTaporo.
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MoHTaX

Ban oBuryHa mae 6yTv ropM3oHTasnbHMM, a HANPSIMOK MOTOKY B TPy6i — 3biratucs si
CTPINIKOIO Ha Kopnyci Hacoca.

2N,

Kpok 1 Kpok 2 Kpok 3

Puc. 2. Hacoc cTaBnsaTb MidK HAKMOHUMY Frakamu, fani OpieHTYOTb KINeMHy KOpobKy

Mepep, yCTaHOBNEHHAM

e repekoHanTecs, Wwo Tpybonposig, 3ibpaHo HafinHO, @ OKaNWHY, 3a/ULWKK NasHHA Ta
iHWWIM 6pyp, i3 Tpyb BraoaneHo;

o MpPUMILLEHHs Ma€ ByTU CyXnM i NPOBITPIOBaHMM: Bonora abo 6pn3ku Ha Kopnyci
NPU3BOAATb 1O KOPOTKOIrO 3aMUKaHHS;

e JMLWITb AOBKOMA Hacoca Micue Ans 06¢cnyropyBaHHS Ta 3aMiHu;

e Ha BXOLi 1 BUXOLi NOCTaBTe 3anipHi KpaHu — 6e3 HUX HacTynHe 0b6CcnyroByBaHHS
BMMaraTume 3n1By CUCTEMU;

e [519 BCTAHOBJMIEHHS NPOCTO Heba NoTpibeH 3aXMCHUIM KOXKYX;

e Yy BaHHI/ KiMHaTi HacoC He CTaBNATb: Napa NoTPanse B KNeMHy KOPobKy i CnpuumnHsae
BUTIK CTPyMY.
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Mono>keHHs ABUryHa

“————

-

Puc. 3. Yropi — BonycTvMi NONIOXEHHS, YHWU3Y NepeKpecieHi — HenpunycTumi

Ban 3aBx v ropusoHTanbHui. KnemHa kopobka Moxe ameutucs BbiK, yropy abo BHU3 nig,
KYTOM — asie He CTPOro Bropy # He CTPOro BHU3: y MEPLIOMY BUNAAKY B Hill 36MpaeTbcs
noBiTps, y APYroMy — KOHAEHcaT.
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MoBOpPOT KNEMHOI KOPO6KM

Pob0Ty BMKOHYE nnLe kBanidhikoBaHUA nepcoHar.

A

Puc. 4. Mopsgok ain: D npuMipka Hanpamky - @ sHaTW Hanpyry - Q) 3AUTY PigMHY I nepekpuTh KpaHu - @
BUKPYTUTY BONTK WecTurparHnkoM - B nosepHyTH it 3atarHy T - © BiIKPUTM KpaHu i nopaTy Hanpyry

PianHa B Hacoci Moxxe byTu rapsiyoto Ta nif, TUCKOM. MepLu HixX BUKpyYyBaTn 6onTu, 3nuiiTe Bopy
i3 cucTemMu i1 nepekpurinTe KpaHu 3 06ox 6BokiB Hacoca.

Termojet - termojet.com.ua
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EneKTpuuHe nipKnoUYeHHs

-

Puc. 5. Po3'eM xu1BNeHHA — niBopyY, po3'em curHany LUIM — npaBopyy. Po3'eM HaBoAsTb Ha rHispo 6noka
KepyBaHHS 11 BCTaBNSOTb A0 KNaLaHHS

MioknoveHHs BUKOHYE KBaniikoBaHWii enekTpyK. Mepexa Mae BifnoBiaaT BUMOram YNHHMX
HOpM i 6yTn 06nafHaHa MPUCTPOEM 3aXMCHOTO BUMKHEHHSI.

e KMBNEHHsA ogHothasHe 220-240 B, 50/60 lu;

e 3a3eMJIeHHs 060B'A3K0Be; KOHTAKT PE po3'eMy Mae ByTW HaLilnHO 3'eQHaHWI i3
3a3EMJIEHHAM MEPEXi;

e nepepobnaTy BUIKY abo KOHTAKT 3a3eMJIeHHs 3ab0poHEHO;

e TOLWKOAXeEHNN kabenb 3aMiHIOTb NMLLIe OpUriHaIbHUM abo peKoMeH40BaHNM
BUPOBHMKOM;

e nepep byab-aKoto Po6OTOK 3 HACOCOM 3HIMITb Hanpyry.

Termojet - termojet.com.ua 11



MaHenb KepyBaHHA

Puc. 6. M'aTb cBiTNOAIOAIB | 04HA KHOMKA

Ha kpecneHHi ceiTnogioan npoHymepoBaHo 1-5, a Ha caMoMy HacocCi NignNMcaHo iHakLWwe:
e PP (cBiTnogion 1) — Kp1Ba NPOMNOPLLINHOro TUCKY;

e CP (cBiTnogzion 2) — Kp1Ba CTanoro TUCKY;

e 1,2, 3 (cBiTnogioan 3-5) — wabenb WBUAKOCTI;

e AUTO — Hanuc Haf rpynoto: afanTUBHUN PEXUM, KOSIM FOPATb YCi TPU MNOKAXUYMKN
LUIBUOKOCTI.

Myck i nepeBipka

1. 3aM0BHITb CUCTEMY 1 BUAANITb i3 HET NOBITPS;

2. nopanTe Hamnpyry — Hacoc 3anyCcTUTbCS B 3aBOLCbKOMY PEXMMI;

3. nepe.ipTe, UM HEMAE NPOTIKaHb Ha MPUEQHAHHSX;

4. nante cMcCTeMi NPOrpiTUCA 1 NepeKoHanTecs, Wo BCi KOHTYpW Tenni;

5. BUbepiTb pexnm nig ceoto cuctemy (c. 14).

MpobHuit nyck 6e3 Boan — He poBle 10 ceKyHA: Cyxui Xif, pyNHYE NiALWNMHUK.

Termojet - termojet.com.ua
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Pe>xumu pobotu

PexxMMun nepemmnkaroTbCs NOCNIAOBHUMMN HATUCKAHHSAMM OLHIET KHOMNKW. MNOTOYHMI peXxmm
rokasye KoMbiHaLis cBiTnogioais:

HatuckaHb = Pexum Lo ue Inpukauis

0 s I cTana WBUAKicTb, Wwabenb I1I — 3aBoacbke m
HanalwTyBaHHS

1 AUTO afanTUBHUN pemm: Hacoc cam obupae _
XapaKTepuUCTUKy Mif cuctemy

2 PPI NPONOpLiAHNIA TUCK, Wabenb I m

3 PPII NPONopLifiHNIA TUCK, Wabenb 1T m

4 PP III NPONOpLiiHNIA TUCK, Wabenb IIT m

5 CPI cTanum TUcK, wabenb I m

6 CPII cTanui TUcK, wabenb IT “

7 CP III cTanum Tuck, wabenb IIT m

8 CS1I cTana WBUAKICTb, Wabenb I m

9 CSII cTana WeuAKIcTb, wabenb I1 n

10 CSIII cTana WBUAKICTb, wabenb II1 m

_ WM 30BHILLHE KEpPYBaHHS: 06epTu 3afae curHan kotna abo -
KOHTposiepa

Ha rpadikax xapakTepucTuk cTana WBKAKICTb NignucaHa nitepoto S, y Tabnuui pexxumis — CS. Lie Te came.

=Y
w
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AKuii pexxum Bubpartu

Cucrema

HeBigoMa abo 3MillaHa — NOYHITb 3BiAcK

OBOTPY6HA 3 TEPMOCTATUYHUMM FOSIOBKAMM Ha pafiaTopax
Tenna nigaora 3 KoeKTOpoM

opHoTpybHa cuctema

rapsive BOAOMNOCTa4YaHHS 3 peuupKynaLieto

KepyBaHHS Bif, KOTNA uUu refioKoHTponepa

Pexxum

AUTO

PP I-IIT

CPI-III

CS I-III

CS I-III

WIM

Wabenb Lo6bMpatoTh 3a Pe3ynLTaToM: SKLLO AasbHI NPUAaAM He NPorpiBalTeCa — Ha Wwabenb

BULLE; AKLLO B TPY6axX UyTH WYM — Ha Wabenb HuxKYe.

MpoayBaHHA Hacoca

YTpUMyITE KHOMKY 5 CEKYHA, 0OKM He 3aropaTbCs NepLli Tpy CBITNOAIOAN, | BiANYCTITb.

Hacoc npogysatumeTbcs 5 XBUWH.

Lis dyHKLisS BMOanse NnoBiTps 3 CaMOro Hacoca, a He i3 CUCTEMU OManeHHs.

Po36510KyBaHHS poTopa

AKLWO pOTOP NPMKMNIB NiCNS TPUBAOrO NPOCTOR, YTPUMYMTE KHOMKY 8 CeKYHA, LOKU He

3aropsiTbCs BCi N'ATb CBiTNOAIOAIB. Hacoc 5 XBUIMH NYCKaTUMETLCS M 3YNUHATUMETLCS, LWob

3pyLWMTM POTOP.

Termojet - termojet.com.ua
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Xapaktepuctuku Q-H
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Pvc. 9. Hanip 8 m: APE 25/80/130, 25/80/180 i 32/80/180

BepTtukanbHa Bicb — Hanip H y meTpax, ropusoHTanbHa — BuTpata Q y m3/roa. 3awTtpuxosaHa ainsHka AUTO
MOKasye, y SKMX Mexax Hacoc fJobupae pexum cam.
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30BHilUHE KepyBaHHA LUIM

Hacoc Mae Bxif, HU3bKOBONLTHOMO curHany LLIM: koten abo KOHTponep refniocucTeMmn Moxe
KepyBaTun obepTamMm Hanpsamy, 6e3 BHYTPILWHIiX pexxmMiB. LLLoOMHO Ha BXoAi 3'ABNSETHCS

CUTHan, HacoC NepPexofnTb Ha 30BHILLUHE KePYBaHHS; WOWHO CUrHAN 3HUKAE — NOBEPTAETHCS
0,0 BHYTPILIHbBOI TOTIKMN.

KpwviBa 3anexuTb Bif, BUKOHaHHS Hacoca: PWM1 ona onaneHHs, PWM2 ons reniocuctemu. I
BKa3aHO B NO3HA4YeHHi Mogeni.

Makc. Makc.
0 0
0 100 % 0 100 %
PWM1 — onaneHHs. LLLo 6inblwuii curHan, To MeHLwi PWM2 — reniocuctema. LLlo 6inblwiunii curHan, To
06epTn. AKLWOo Kabesnb NOLWKOAKEHO, HACOC XKEHe Ha 6inbwi 06epTh. AKLLO CUrHAN 3HUK, HAcoC
MaKCUMyMi i1 3HIMa€E Tenso 3 KoTna. 3YNUHSETHCSA, W6 He NeperpiTM KonekTop.

BepTukanbHa Bicb — 06epTu, ropusoHTanbHa — curHan LUIM y BigcoTkax.

MpoTunexHa norika KpUBMX — Lie 3aX1CT, a He npuMxa. Ha onaneHHi 0bpvB kabento untaeTbes
aK curHan 0 % i Hacoc XeHe Ha MaKCMMyMI, 3HIMaroum Teno 3 Tenno0bMiHHKMKA KoTna. Ha
reniocucTemi To caMmin 06pmB 3yNUHSE HACOC, LLOG HE THATW TEMNIOHOCII Y MOPOXKHI KOHTYP.
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MapameTpu curHany LLUIM

lanbBaHiYHa po3B'A3Ka BXoay ONTPOHHA

YacToTa curHany 1000-2500 Iy,

Bucokuii piseHb Uiy 4,0-5,5B

Husbkuii piseHb U meHwe 0,7 B

CTpyM BMCOKOrO piBHS Iy He b6inbwe 3,5 MA npn 4700 OM

He b6inbwe 10 MA npm 100 Om

[ianasoH peryntoBaHHs 0-100 %
MonsipHiCTb cUrHany ¢hikcoBaHa
L0BXWHa CUrHaNbHOT NiHiT MeHlle 3 M
Tpusanictb GPoHTY 11 cnagy MeHwe T/1000

Bucokuin pieHb Bxoay — Bif 4,0 go 5,5 B. Lie He Toi camumii BXig, Wo B HacociB APM, ne
ponyckaetbes 0o 24,5 B. CurHan noHag 5,5 B nowkogunTb BXigHe Koso.
WnapyBaTicTb

0b6epTyn 3aa€ He Hanpyra curHarsny, a YacTka nepiogy, NPoTArom KO CUrHaN YyTPUMYETLCS Ha
BMCOKOMY PiBHi:

Ui

Puc. 10. WnapysaTictb d =t,, / T x 100 %. Came ii Hacoc unTae Ak 3aBaaHHs 0b6epTis
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CurHan i o6epTtu

OpHa 11 Ta cama LinapyBaTiCTb 03HaYae pi3Hi peyi gnsa kpuemux PWML i PWM2,

PWM1 — onaneHHsa

CurHan, % CTtaH Hacoca
0 30BHILIHbOr0 KEPYBaHHS HEMAE, MPaLIOE BHYTPILLHSA Norika
noHan 0 no 10 MaKcuMasnbHi 06epTtn

noHag 10 no 84 06epTu NiHIMHO CNagaTb B, MAaKCUManbHUX 0 MiHIManbHUX
noHag 84 oo 91 MiHiManbHi 06epTu

noHazg 91 no 95 30Ha NepeMuKaHHs: Wob Hacoc He cinaecs Bif, KONMBaHb CUTHaNY, NycK i
3YMWUH PO3HECEHO TiCTEPE3nNCoM

noHapn 95 no 100 YeproBui pexumM, Hacoc 3ynMHeHo

PWM2 — reniocuctema

CurHan, % CTtaH Hacoca
0 Hacoc 3ynMHeHo
noHan 0 go 5 YeproBuii PEXMM, HACOC 3yMUHEHO
noHan 5008 30Ha NepeMuKaHHs 3 ricTepesncom

noHag 8 no 15 MiHiManbHi 06epTun
noHag 15 go 90 06epTn NiHIHO 3pOCTatoThb Bif, MiHIMANbHUX 0,0 MAKCUMabHUX

noHapg 90 no 100 MaKcuManbHi 06epTtn
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MipknNOUEeHHSA curHany

CurHanbHui kabesnb TPUKUIIBHUIA, BCTABNSETLCSA B OKPEME THi3f0 6noka KepyBaHHs — Te,
LLLO NpaBoOpyY Ha puc. 5.

Xuna Mo3HaueHHa [pu3HauyeHHA
W uepsoHa In BXif, CMrHany Bif, koTna abo KoOHTponepa
| yopra GND CNiNbHUIA HYNb CUrHany

*oBTa Out BMXi[, 3BOPOTHOrO 3B'A3KY

e CUMHasbHY NiHil0 BeOiTb OKPEMO Bif Kabesnto XUBNEHHS;
e MONSIPHICTb (hiKCOBaHA: XXWN HEe MIHATK MicUSMU;

e M0LABATY Ha BXif MEpexeBy Hanpyry 3a60poHeHo.

3BOPOTHMUIA 3B'A30K

Hacoc Bipaae BnacHuin curHan LUIM yactoToro 75 'y + 5 %. LLnapyBaTicTb LbOro curHany
KOAY€ CTaH Hacoca:

CurHan, CraH QT, c DT, c Mpiop.

%
95 YEepProBUI PEXMUM: CUTHASY Ha BXOAI HEMa€E 0 0 1
90 aBapiNHUI 3yNnH: 3aKTMHUIO POTOP 30 12 2
85 aBapiNHWU 3yNuH: eNeKTpUYHa HECMPABHICTb 0-30 1-12 3
75 nonepemyeHHs: 3aBunieHa abo 3aHuxKeHa Hanpyra 0 0 5

0-70 poboTa: curHan NPONOPLINHNUIA CNOXUTIN NOTYXXHOCTI, 1 % - - 6

Ha BaT

QT — yvac, 3a SKuU cTaH BU3HaeTbCs; DT — yac, 3a sskuii BiH ckacoByeTbcs. Poboua ginsiHka poxoamtb fo 70
BT, pani curHan He 3pocTae.

Termojet - termojet.com.ua
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HecnpaBHocTi

MNepepn 6yab-aKkMM 06CNYroByBaHHAM 3HiMITb HAMpPYry 1 NepexkoHamnTecs, Wo ii He NoAaayTb

BUMaOKOBO.

O3Haka

Hacoc He npautoe

Lym y cuctemi
abo B kopnyci Hacoca

Hacoc npautoe,
ane He CTBOPIOE TUCKY

Termojet - termojet.com.ua

MMosipHa npuunHa

ocnabneHe 3'egHaHHA
Kabento XNBNEeHHs

NOLKOAYKEHO 610K
KepyBaHHSA

KpunbuaTtky a6o potop
HaMOTaHO BOJIOKHaMM
um 3abuTo CMITTAM

3abpygHeHHs
BCEpeayVHi Hacoca

noBiTps B cucteMi abo
B Kopnyci Hacoca

NepeKpUTO BMYCKHWI
KpaH

noBiTpA B Tpy6ax a6o
B Hacoci

LLlo pobutn

NepeBipUTN HALINHICTb NiIAKTOYEHHS

3aMiHUTK 610K KepyBaHHS

po3ibpatu 1 oUNCTUTH

posibpaTtu Hacoc i NpoMUTK

BMOannTn I'IOBiTpﬂ

BiAKPUTM KpaH

BiAKPWTMN KPaH, 3anyCTUTK Hacoc i nocnabutu
3'eQHaHHS Ha BUXopA), Wo6 BUNYCTUTU NOBITPS

20



3axucTu 1 iHguKauis

Bnok kepyBaHHS caM po3Mi3HaE YaCTUHY HECNPABHOCTEN i 3yNUHSAE HACOC. AKNIN came 3axucT
cnpaltoBaB, Nokasye KoMbiHaLis CBiTNo4ioniB:

3axuct

3aKNMHIOBaHHSA
poTtopa

MepeHanpyra abo
3aHWKeHa Hanpyra

06pwus thasu

MepeBaHTaXKeHHS 3a
CTPyMOM

Inpukauia

MpuunHa

poTop
3abso0koBaHO

Hanpyra XUBNeHHs
nosa fonycTMmuMm
Mexamu

posipBaHo
BHYTPILIHE
3'edHaHHA

KOpOTKe
3aMUKaHHS
BHYTPILIHbOro
Kona

LLlo pobutn

cnpobyBaTy po36/10KyBaHHS 3
naHeni (c. 14); aKwwo He
[0noMorno — posibpaTvt ABUTYH i
nepeBipuTH, UM POTOP
0b6epTaeTbcs BiNbHO

nepeBipuTN HaNpyry Mepexi i

npuBecTu ii ,O HOPMMU

3aMiHWUTUN HacocC

3aMiHMTKN Hacoc

Yci pycyHKM B Lili IHCTPYKLIT cxeMaTuyHi. Bupib, skuii BU npuabanu, Moxe BigpidHATUCS Bif 306paxkeHoro:
BVMPOBHVK yLOCKOHAIOE NPOAYKLLto 683 OKPEeMOro NoBifOMNEHHS.

Termojet - termojet.com.ua
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BigomocTi npo Bupi6

HaliMeHyBaHHs LunpkynsuinHmia Hacoc Termojet APE
BrpobHuk Termojet

MocTayanbHUK B YKpaiHi TOB «CodiiBka-MoHTax», EPMNOY 37074476
Anpeca 08131, KuiBcbka 061., ByyaHcbKuit p-H, C.

CodiiBcbka bopuiarieka, Byn. Kuiscbka, 3

KoHTakTn +38044 407 24 10 -
termojet@sofievka.kiev.ua
termojet.com.ua

YMoBM 36epiraHHs i TpaHCMOPTYBaHHS

Bupib 36epiratoTb B ynakoBL,i NignpueMcTBa-BUPOOHMKA B onantoBaHnx abo HeomnantoBaHMX
CKJTQACbKUX NPUMILLEHHAX — He Bivxye 0A4HOro MeTpa Bif, OnantoBanbHUX Npuiaais — abo nig,
HaBiCOM, B YMOBAX, LLLO BUKJTOUYAKOTb MEXaHiUHi MOLWKOAKEHHS.

Lonyctuma Temnepatypa 36epiraHHs i TpaHcnopTyBaHHa — Bif, —20 go +50 °C. Bupi6b
TPaHCMOPTYHThb Byb-9KUM BUOOM TPAHCMOPTY 3rifHO 3 NPaBUNaMU NepeBe3eHHs BaHTaXiB, L0
Lit0Tb Ha LbOMY B TpaHcnopTy. i yac nepese3eHHs BUPIb cnig 6epertu Bif yaapiB, MexaHiuHnX
HaBaHTaXXeHb | MOAPSNUH Ha NMOBEPXH.

YTunisauia

Bupib He MicTUTb peyoBuH, HebednevHUx ANs XUTTH | 300poB'a ntofer abo goskinns. Micns
3aBepLUeHHs CTPOKY ciyx6u BMpib yTnnisytoTb Ak nobyToBsi BiAxoam BigNOBIAHO L0 NOPSAAKY,
BCTaHOBJIEHOrO MiCLLEBMMM NpaBUIaMu MOBOMAXKEHHS 3 Biaxoaamu. MeTanesi fetani npuaatHi 1o
nepennaBneHHs.

MpuitMaHHA | BUNpPo6GyBaHHS

MpoayKLisi, 3a3HavYeHa B L iIHCTPYKLT, BArOTOBNEHa, BUNpobyBaHa i NpuiHaTa BiANOBIAHO [0
UMHHOT TEXHIYHOT OKYMEHTaL,i NignprueMcTBa-BUpobHMKa.



FapaHTiliHi 3060B'A3aHHA

BupobHWK rapaHTye BignoBigHICTb BUpoby BMMoram 6esneku 3a yMoBY LOTPUMaHHS CMOXMBaYeM
npaBuJl, yCTAHOBJIEHNMX LLIEIO IHCTPYKLii€tO.

CTtpok cnyx6u Bupoby 3a yMOBM LOTPMMAHHS NPaBWA L€l iIHCTPYKLIT Ta NpoBefeHHa HeobXigHMX
cepBiCHUX Po6IT cTaHOBUTL 10 POKIB 3 AHA Nepefadyi NpoayKLii CnoXmnsadesi.

FapaHTiHWiA CTPOK — 24 MicAwi 3 [aTV NPOL4AXY, ane He foBLe CTPOKY Cyx6u ToBapy.

FapaHTia NOWMPIETLCS Ha BCi AeeKTH, Lo BUHUKIN 3 BUHU 3aBOAY-BMPOOHMKA, | He
MOLIMPIETLCA Ha LetheKTH, L0 BUHUKIN BHACTILOK:

® [OPYLUEHHS OMUCAHUX TYT peXxunMiB 36epiraHHs, MOHTaXY, BUNPobyBaHHs, ekcnyaTadii abo
obcnyroByBaHHs;

® HeHasIeXHOro TPaHCMOPTYBaHHS Ta BAHTaXHO-PO3BaHTaXyBabHNX pobiT;

e BM/IMBY PEYOBMH, arpecMBHUX A0 MaTepianis BUpoby;

e MOXeXi, CTUXiMHOro nnxa, hopc-MaxkopHMx o6CcTaBUH;

e [fili cnoxwmBaya abo CTOPOHHBbOrO BTPYYaHHS B KOHCTPYKLLtO BUPOOy.

HecnpaBHi Bupobwu, Wwo BUALWAK 3 Nagy Yepes BMpobHu4mii 6pak, NpoTAroM rapaHTiMmHOro CTPOKY
PeMOHTYTbCS abo 3aMiHIOTbCA 6e3KOLWTOBHO. BUTpaTy Ha LEMOHTaX | TPAHCMOPTYBaHHS
HecrnpaBHOro BMpoOy NOKYNUEBi He BiAWKOLOBYOTLCA. Y pa3i HEobrpyHTOBAHOCTI NpeTeHsil
LiarHOCTUKY Ta eKCNepTU3y onadye NnoKyneub.

[ns po3rnagy npeTeHsii noTpibHi: 3asBa AOBINbHOI (hOPMM i3 3a3HAUYEHHAM KOHTaKTIB, agpecu
BCTAHOBJIEHHS Ta onucy aedekTy; 4OKYMEHT, WO NiaTBepaXXye Kynisnto; oTorpadii HecnpaBHOro
BMpoby, 30KkpeMa 3 MicLsi BCTAaHOBJIEHHS; KOMisl 3aMOBHEHOr0 rapaHTilHOro TasioHa.

MpeTeHsii npuiiMatoTbea 3a agpecoto: 08131, Kuiscbka 0651., ByyaHcbkuid p-H, c. CodiiBcbKka
Bopuuarieka, Byn. Kviecbka, 3. Ten. +380 44 407 24 10, e-mail termojet@sofievka.kiev.ua.

BupobHuk 3anuwae 3a coboto npaBo BHOCUTU B KOHCTPYKLitO BUpoby «LimpKynauiinHmin Hacoc Termojet APE»
3MiHW, WO He NOripLLYIoTh SKiCTb BUPODY.



FapaHTilHKUI TanoH

[0 BUOATKOBOT HaknagHoi N2 Bif, « » 20

HameHyBaHHs ToBapy: LimpkynauinHuin Hacoc Termojet APE

N2 ApTUKyn KinbkicTb MpumMiTka

FapaHTiliHMI CTPOK — 24 Micaui 3 AaTU NPogaxy.

3 yMOBaMM rapaHTii, npaBuIamMmn BCTAHOBJIEHHS Ta eKCryaTalii 03HanoMNeHui:

Mokyneub (nignuc) Mpopaseub (nignumc)

Darta npopaxy LLtamn abo neyaTka
TOpProBenbHOT opraHisauii



Installation and YV

operating manual TERMOJET

APE

Variable-frequency circulating pumps
DN20, DN25 and DN32 - 4, 6 and 8 m head - PWM control input

termojet.com.ua
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Application

The Termojet APE circulating pump is an energy-saving wet-rotor pump with built-in
frequency conversion. The stator of the motor is completely shielded from the water by a

thin-wall sleeve, so the traditional mechanical seal is eliminated — and with it the leakage
problem of conventional pumps.

The rotating parts run in ceramic bearings lubricated and cooled by the pumped water itself.

The pump does not overload even at full head and is free from maintenance as long as it is
used correctly.

Features

e frequency conversion that matches the speed to the current demand of the system;
e adaptive AUTO mode that suits most systems;

e three control characteristics — proportional pressure, constant pressure and constant
speed — with three steps each;

e external PWM control input: the speed can be set by a boiler or by a solar controller;

e protection against a blocked rotor, overvoltage, undervoltage, phase loss and overcurrent;
e venting and rotor unblocking functions available from the panel;

e low noise of the pump and of the system.

The pump needs no external motor protection: overload protection is built into the control box.

Termojet - termojet.com.ua 3



Where it is used

e heating systems of houses and flats;
o floor heating systems;

e single and double pipeline systems;
e domestic hot water systems.

Pumped liquid

The liquid must be softened water — thin, clean, non-corrosive and non-explosive, without
solid particles, fibre or mineral oil. The pH value must be between 6.5 and 8.5.

The pump must not be used for flammable, explosive or aggressive liquids, or for liquids
containing solid particles.

pH value of the medium 6.5-8.5

Liquid temperature +2to+110°C
Ambient temperature O0to+40°C
Maximum system pressure 1.0 MPa - 10 bar
Protection class 1P44

In domestic hot water systems it is advisable to keep the water below 65 °C: this produces less scale, and
scale in the pipework can block the rotor.

Termojet - termojet.com.ua



Model description

APE 25-8-180 PWM1

APE pump category: variable-frequency circulating pump
25 nominal diameter of inlet and outlet, mm
8 maximum head, m
180 length from inlet to outlet of the pump, mm

PWM1 external control curve: PWM1 for heating, PWM2 for solar systems

Range

Part no. Model DN Thread Head, m Q max, m3/h w A
30254013 APE 25/40/130 25 | G1%" 1-4 2.5 25 0.3
30254018 APE 25/40/180 25 | G1%" 1-4 2.5 25 0.3
30206013 APE 20/60/130 20  G1" 1-6 2.9 45 0.5
30256013 APE 25/60/130 25 | G1%" 1-6 3.2 45 0.5
30256018 APE 25/60/180 25 | G1%" 1-6 3.2 45 0.5
30258013 APE 25/80/130 25 | G1%" 1-8 34 65 | 0.65
30258018 APE 25/80/180 25 | G1%" 1-8 3.6 65 | 0.65
30328018 APE 32/80/180 32 G2" 1-8 4.0 65 | 0.65

In the factory documentation the same products are designated APE25-4-130, APE25-4-180, APE20-6-130,
APE25-6-130, APE25-6-180, APE25-8-130, APE25-8-180 and APE32-8-180. Power and current are the
maximum values; in operation the pump draws only what the system requires.

Termojet - termojet.com.ua 5



Technical data

Supply voltage 220-240V, 50/60 Hz, PE
single phase, nominally 230 V

Motor protection no external protection needed

Protection class P44

Insulation class E

Relative ambient humidity max. 95 %

Maximum system pressure 1.0 MPa - 10 bar

Ambient temperature O0to+40°C

Surface temperature max. +125 °C

Liquid temperature +2to+110°C

Temperature grade TF110

Declared EEI <0.21

Minimum inlet pressure

To avoid cavitation at the inlet — which brings noise and destroys the bearing — the pressure
must not be lower than the value given for the corresponding liquid temperature:

Liquid temperature Minimum inlet pressure

up to +75°C 0.05 bar - 0.005 MPa - 0.5 m water column
+90°C 0.28 bar - 0.028 MPa - 2.8 m water column
+110°C 1.08 bar - 0.108 MPa - 11.0 m water column

Termojet - termojet.com.ua



Dimensions

H2

Fig. 1. Overall dimensions, mm

Model

APE 20/60/130

APE 25/40/130, 25/60/130, 25/80/130
APE 25/40/180, 25/60/180, 25/80/180

APE 32/80/180

L1

93

93

93

93

L2

126

126

126

126

L3

99

99

99

99

H1

110

110

110

110

H2

130

130

180

180

H3

60

60

60

60

G

G1"

G1%"

G1%"

G2"

H2 is the port-to-port length. This is the dimension to check against the space available in the pipework

when the pump replaces an older one.
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Installation

The motor shaft must be kept horizontal, and the direction of flow in the pipe must be the
same as the arrow marked on the pump body.

2N,

Step 1 Step 2 Step 3

Fig. 2. The pump is fitted between the union nuts, then the control box is turned to the required position

Before installing

e make sure the pipe system is securely connected and that scale, soldering leftovers and
other dirt have been cleaned out of the pipes;

e the room must be dry and ventilated: moisture or splashes on the casing cause a short
circuit;

e leave space around the pump for service and replacement;

o fit shut-off valves at the inlet and the outlet — without them the next service will require
draining the system;

o forinstallation in the open air a protection cover is required;

e do not install the pump in a bathroom: vapour enters the junction box and causes electric
leakage.

Termojet - termojet.com.ua 8



Motor position

“————

-

Fig. 3. Above — permitted positions; below, crossed out — positions that are not allowed

The shaft is always horizontal. The control box may face sideways, up or down at an angle —
but never straight up or straight down: in the first case air collects in it, in the second
condensate does.

Termojet - termojet.com.ua



Control box positions

The following operations may only be carried out by qualified personnel.

A

Fig. 4. Sequence: (D preview the direction - @ switch the power off - @) drain the liquid and close the valves -
@ remove the hex bolts - ® turn and tighten - ® open the valves and switch the power on

The liquid in the pump may be hot and under pressure. Before removing the bolts, drain the water
from the system and close the valves on both sides of the pump.

Termojet - termojet.com.ua 10



Electrical connection

-

Fig. 5. The power connector is on the left, the PWM signal connector on the right. Point the plug at the socket
of the control box and push it in until it clicks

The connection must be made by a qualified electrician. The electric power system may be used

only when it has the safety protection measures specified by the provisions in force in the country
of installation.

e the supply is single phase, 220-240 V, 50/60 Hz;

e the pump must be reliably grounded; the PE pin of the connector must be securely
connected to the ground of the supply;

e do not attempt to modify the plug or the ground pin;

e adamaged cable may only be replaced with the original cord or with components
recommended by the manufacturer;

e disconnect the power supply before any work on the pump.

Termojet - termojet.com.ua 11



The control panel

Fig. 6. Five LEDs and one button

On the drawing the LEDs are numbered 1-5, while the pump itself is marked differently:

e PP (LED 1) — proportional pressure curve;
e CP (LED 2) — constant pressure curve;
e 1,2,3(LEDs 3-5) — speed step;

e AUTO — the label above the group: the adaptive mode, when all three speed indicators
are lit.

Start-up and check

1. fill the system and vent the air out of it;
2. switch the power on — the pump starts in the factory mode;
3. check the connections for leaks;

4. let the system warm up and make sure every circuit is hot;
5. select the mode that suits your system (p. 14).

A pilot run without water must not last longer than 10 seconds: dry running destroys the bearing.

Termojet - termojet.com.ua
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Operating modes

The modes are switched by successive presses of the single button. The current mode is
shown by the combination of LEDs:

Presses

10

Mode

CSIII

AUTO

PPI

PP II

PP III

CPI

CPII

CPIII

CSI

CSII

CSIII

PWM

What it is

constant speed, step III — factory setting

adaptive mode: the pump selects the characteristic for the
system itself

proportional pressure, step I

proportional pressure, step II

proportional pressure, step III

constant pressure, step I

constant pressure, step II

constant pressure, step III

constant speed, step I

constant speed, step II

constant speed, step III

external control: the speed is set by the signal of a boiler or
a controller

=4
@
o
M
<

On the performance charts the constant speed is marked with the letter S, in the table of modes with CS.

They are the same thing.

Termojet - termojet.com.ua
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Which mode to choose

System

unknown or mixed — start here

double pipeline with thermostatic radiator heads
floor heating with a manifold

single pipeline system

domestic hot water with recirculation

control from a boiler or a solar controller

The step is chosen by the result: if the far end of the system does not warm up, go one step

higher; if the pipes are noisy, go one step lower.

Venting the pump

Press and hold the button for 5 seconds until the first three LEDs are lit, then release. The

pump will vent for 5 minutes.

This function removes the air from the pump itself, not from the heating system.

Unblocking the rotor

Mode

AUTO

PP I-III

CPI-III

CS I-III

CS I-III

PWM

If the rotor has seized after a long standstill, press and hold the button for 8 seconds until all

five LEDs are lit. The pump will start and stop for 5 minutes to free the rotor.

Termojet - termojet.com.ua
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Performance curves
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Fig. 9.8 m head: APE 25/80/130, 25/80/180 and 32/80/180

The vertical axis is the head H in metres, the horizontal axis the flow Q in m3/h. The shaded AUTO area shows
the range within which the pump selects the mode itself.
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External PWM control

The pump has a low voltage PWM signal input: a boiler or a solar controller can drive the
speed directly, bypassing the internal modes. As soon as a signal appears at the input, the
pump switches to external control; as soon as the signal disappears, it returns to the interna
logic.

L

The curve depends on the version of the pump: PWM1 for heating, PWM2 for solar systems. It
is stated in the model designation.

max. max.

0 0
0 100 % 0 100 %

PWM1 — heating. The higher the signal, the lower PWM2 — solar system. The higher the signal, the
the speed. If the cable is damaged, the pump runs at  higher the speed. If the signal is lost, the pump
maximum speed and transfers heat away from the stops so as not to overheat the collector.
boiler.

The vertical axis is the speed, the horizontal axis is the PWM signal in per cent.

The opposite logic of the two curves is a safety measure, not a whim. In heating, a damaged cable
reads as a 0 % signal and the pump runs at maximum speed, transferring heat away from the
boiler heat exchanger. In a solar system the same damage stops the pump so that it does not
drive the fluid into an empty circuit.

Termojet - termojet.com.ua
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PWM signal parameters

Galvanic isolation in pump optocoupler

PWM frequency input 1000-2500 Hz

Input voltage high level Uy 4.0-5.5V

Input voltage low level U below 0.7 V

Input current high level I max. 3.5 mA at 4700 Q

max. 10 mA at 100 Q

Input duty cycle PWM 0-100 %
Signal polarity fixed

Signal cable length below 3 m
Rise time, fall time below T/1000

The high level of the input is 4.0 to 5.5 V. This is not the same input as on the APM pumps, which
accept up to 24.5 V. A signal above 5.5 V will damage the input circuit.
Duty cycle

The speed is set not by the signal voltage but by the share of the period during which the
signal is held at the high level:

Ui

Fig. 10. Duty cycled =ty / T x 100 %. This is what the pump reads as the speed demand

Termojet - termojet.com.ua
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Signal and speed

The same duty cycle means different things for the PWM1 and PWM2 curves.

PWM1 — heating
Signal, % Pump status
0 no external control, the internal logic is in charge
above O up to 10 maximum speed
above 10 up to 84 | the speed falls linearly from maximum to minimum
above 84 upto 91 = minimum speed

above 91 upto 95  switching zone: start and stop are set apart by a hysteresis so that a
fluctuating signal does not make the pump chatter

above 95 up to standby, the pump is stopped
100

PWM2 — solar system
Signal, % Pump status
0 the pump is stopped
above Oupto5 standby, the pump is stopped
above 5upto 8 switching zone with a hysteresis
above 8 up to 15 minimum speed
above 15 up to 90 = the speed rises linearly from minimum to maximum

above 90 up to maximum speed
100
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Signal connection

The signal cable has three cores and plugs into a separate socket of the control box — the one
on theright in Fig. 5.

Core Marking Purpose
W red In signal input from the boiler or the controller
W black GND common signal ground

yellow Out feedback output

e route the signal line separately from the power cable;
e the polarity is fixed: do not swap the cores;

e never apply mains voltage to the input.

Feedback

The pump returns a PWM signal of its own at 75 Hz £ 5 %. The duty cycle of this signal
encodes the pump status:

Signal, Status QT,s DT, s Prio.
%
95 standby: no signal at the input 0 0 1
90 alarm stop: the rotor is blocked 30 12 2
85 alarm stop: electrical fault 0-30 1-12 3
75 warning: overvoltage or undervoltage 0 0 5
0-70 running: the signal is proportional to the power - - 6

consumption, 1 % per watt

QT is the time in which a status is recognised, DT the time in which it is cancelled. The running range goes up
to 70 W; beyond that the signal does not rise any further.
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Troubleshooting

Before any maintenance, disconnect the power supply and make sure it cannot be switched on

accidentally.

Symptom

The pump is not
working

Noise within the
system
or the pump casing

The pump is working,
but generates no
pressure

Termojet - termojet.com.ua

Likely cause

loose power cable
connection

the control box is
damaged

the impeller or the
rotor is wound with
fibres or jammed with
sundries

impurities within the
pump
air or gas within the

system or the pump
casing

the intake valve is
closed

air or gas within the
pipes or the pump

What to do

make sure the cable is connected securely

replace the control box

dismantle and clean

dismantle the pump and clean it

exhaust the air

open the valve

open the valve, run the pump and meanwhile
loosen the outlet connector to let the gas out
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Protections and their display

The control electronics recognise part of the faults by themselves and stop the pump. Which
protection has tripped is shown by the combination of LEDs:

Protection Display

Locked rotor

Overvoltage or
undervoltage

Open phase

Overcurrent

All the figures in this manual are schematic diagrams. The product you have bought may differ from them:

Cause

the rotor is blocked

the supply voltage
is outside the
permitted range

an internal
connection is
broken

short circuit of the
internal connection
circuit

the manufacturer improves the product without further notice.

Termojet - termojet.com.ua

What to do

try the unblocking function from the
panel (p. 14); if that does not help,

disassemble the motor and check that

the rotor turns freely
check the mains voltage and bring it

back to normal

replace the pump

replace the pump
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Product data

Product Termojet APE circulating pump
Manufacturer Termojet
Distributor in Ukraine Sofiivka-Montazh LLC, EDRPOU 37074476

EDRPOU — Ukrainian company registry code

Address 3 Kyivska St., Sofiivska Borshchahivka, Bucha
district, Kyiv region, 08131, Ukraine

Contacts +38044 407 2410 -
termojet@sofievka.kiev.ua
termojet.com.ua

Storage and transport

Store the product in the manufacturer's packaging, in heated or unheated warehouses — no closer
than one metre to any heating appliance — or under a canopy, in conditions that rule out mechanical
damage.

Permissible storage and transport temperature is =20 to +50 °C. The product may be carried by any
means of transport in accordance with the carriage rules in force for that mode of transport. During
carriage, protect the product from impact, mechanical load and surface scratching.

Disposal

The product contains no substances hazardous to human life and health or to the environment. At
the end of its service life, dispose of the product as household waste in accordance with local waste-
management rules. Metal parts are suitable for remelting.

Acceptance and testing

The products covered by these instructions have been manufactured, tested and accepted in
accordance with the manufacturer's current technical documentation.



Warranty

The manufacturer warrants that the product complies with safety requirements, provided that the
user observes the rules set out in these instructions.

The service life of the product, provided that these instructions are observed and the required
servicing is carried out, is 10 years from the date the product is handed over to the user.

The warranty period is 24 months from the date of sale, but no longer than the service life of the
product.

The warranty covers all defects arising through the fault of the manufacturer and does not cover
defects caused by:

o failure to observe the storage, installation, testing, operation or servicing conditions described
here;

e improper transport or loading and unloading;

e exposure to substances aggressive to the materials of the product;

o fire, natural disaster or force majeure;

e acts of the user or third-party interference with the design of the product.

Products that fail within the warranty period because of a manufacturing defect are repaired or
replaced free of charge. The cost of removing and transporting the faulty product is not reimbursed
to the buyer. If a claim proves to be unfounded, the buyer pays for the diagnosis and examination.

To process a claim the following are required: a free-form statement giving contact details, the
installation address and a description of the defect; proof of purchase; photographs of the faulty
product, including photographs taken at the place of installation; a copy of the completed warranty
card.

Claims are accepted at: 3 Kyivska St., Sofiivska Borshchahivka, Bucha district, Kyiv region, 08131,
Ukraine. Phone +380 44 407 24 10, e-mail termojet@sofievka.kiev.ua.

The manufacturer reserves the right to introduce changes to the design of the «Termojet APE circulating
pump» product that do not impair its quality.



Warranty card

to delivery note No. dated 20

Product: Termojet APE circulating pump

No. Part number Quantity Notes

1

Warranty period — 24 months from the date of sale.

I have read and accept the warranty terms and the installation and operating instructions:

Buyer (signature) Seller (signature)

Date of sale Stamp or seal
of the selling organisation
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