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NMNACMOPT HACOCHO-CMECUTENIbHOWU rPYNNbI

YBaxaembin nokynatens! No3gpasnsem Bac ¢ npuobpeteHnem HacoCHO-cMe-
cutenbHon rpynnbl AV Engineering. [aHHas HacocHO-CcMecuTenbHasa rpynna 6bina
N3roTOBIIEHA M3 BbICOKOKAYECTBEHHbIX MaTepmarnos 1 geTanen no HOBENLWNM TEXHOSO-
rMAM B COOTBETCTBUM C MeXAyHapoaHbIMKU cTaHgapTaMu onga obecneyvyeHnst 6esonacHo-
CTU UCMNONb30BaHNA U HaeXHon paboThbl.

[laHHOe pyKOBOACTBO COAEPXUT NPUHUUNUANbHbIE yKas3aHWs, KOTOpble AOMMKHbI
BbIMOMHATLCA MPU MOHTaXe, 3KCnryaTauum u TexHndeckom obcnyxusaHuun. C uenbio
NCKNIOYEHUST HECHACTHbIX Cry4aeB U UCKINI0YEHUS MOMOMOK, He06X0AMMO BHUMATENBHO
O3HAaKOMUTBCA C AaHHbIM PYKOBOACTBOM MNepen Hadanom akcnayataumm msgenus.
HecobntogeHne ykasaHuMM MO TexHUKe ©6e30nacHOCTU, MPUBEAEHHbIX B HAaCTOALLEWN
NHCTPYKUUKN, MOXET CTaTb NPUYMHON MOMOMKM pagmaTtopa unn NpudnHUTL Bpen 3400po-
Bblo nogen. Bce paboTbl MO MOHTaXy, KOHTPOMIO U TEeXHUYECKOMY OBCnyXmBaHuIo
HACOCHO-CMeCUTENBbHOM PYnnbl AOSMKHbI MPOBOAUTLCS TOMBKO YNOMHOMOYEHHbIM Ha TO
N KBanMuULMpPOBaHHLIM NEPCOHANOM.

1. OBLLUME XAPAKTEPUCTUKHA
1.1. Ha3HaudyeHwue

HacocHo-cmecuTtenbHas rpynna AV Engineering npumeHsieTcs ans TeXHUYeCKoro
COBMELLEHUS KOHTYypa paguaTopHOro OTOMNSIEHUS U BOASHOrO HAMOSIbHOro OTOMSIEHMS.
HacocHo-cmecuTenbHaa rpynna npegHasHadeH gns nogaepXaHna Heobxogmmon Tem-
nepaTtypbl U pacxoga TEnroOHOCUTENS BO BTOPUYHOM KOHTYpe CUCTEMbI OTOMSEHUSA
(TennbiM  non), rMApPaBIIMYECKYD YBA3KY MEPBUYHOrO (paguaTopHOE OTOrreHue)
N BTOPUYHOIO KOHTYPOB.

HacocHo-cmecuTtenbHas rpynna AV Engineering agantupoBaHa 4na COBMECTHOIO
NPUMEHEHNa C pacnpegenuTenbHbIMW  KONMeKkTopaMmn netenb Tennoro nona
NpY MEXOCEBOM paccTosiHUM mexay konnektopamun 200 mm. MabapuTtbl cMecUTesNIbHOro
y3na no3BosisitoT pacnonaratb ero B KONfIEKTOPHOM wwkady (rnybuHa- 145 mm).

1.2. Komnnekrtauus

CwmecutenbHbin y3en (apt. AVE250-03) — 1 wr.

TepmomeTp norpyxHon (apt. AVE250-03/1) — 3 wr.

ABTOMaTuyeckun passo3gywHuk (apt. AVE250-03/2) — 2 wr.
TepmocTaTuyeckas runb3a ¢ norpyxHoim gatymkom (apt. AVE250-03/3) — 1 wr.
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2. TEXHUYECKUE XAPAKTEPUCTUKH

MpumeHsiemble maTepuansl y3na

Ne

1

dnemMeHT

Kopnyc anemeHTOB, COeqMHUTENW, TMMb3bl,
nepenyckHom 6annac

BblHOCHOM JaTymK TepMoperynaTop,

obpaTHbIn TpybonpoBoA, kKanunnispHasa Tpyoka
Mpy>XuHbl, aKkTUBHbIE AeTann TepMOCTaTU4ECKOro
BEHTMNs, 6anaHCMpoOBOYHOrO 1 NEPEnyCKHOro
KnanaHa

YRNOTHUTESNbHbIE KONbLAa CoeanHUTENen

Kopnyc Tepmoronosku,
py4yka nepenyckHOro knanaHa

4

Tun n mapka matepuana

JlaTtyHb mapkn HPB59-1

Meab HMKenMpoBaHHas
CWO024A

Ctanb HepxaBetoLas

OTUNEeH-NPONUNEeHOBLIN Ka-
yuyk (EPDM)

MNnactuk ABS




KOHCTpYKTVI BHbI€ 3J1IeMEeHTbI

Ne

7,8

10

11

12

HaunmeHoBaHue

TepmoMeTp NorpyxHoun
(O3-40 mm)

Mnb3a ons TepmMomMeTpa
(G3/8”)

TepmocTaTnyecknn perynm-
PYHOLLUIN BEHTUIMb

TepmocTaTmnyeckasa ronoska

ABTOMaTUYECKNI PasBO3-
AYLIHNK

MepenyckHol knanaH

O6paTHbIn TPpy6onpoBoa
(D 15x1)

CnuBHoOM (OpeHaxHbIN) KpaH
Bavnac
HakngHas ranka onsa npuco-

€OVUHEHNS LMPKYNSLMOH-
HOro Hacoca

BanaHcMpoBOYHO-3aNOpPHbIN
KnanaH nepBUYHOro KOHTypa

Ha3sHauyeHune

M3mepeHne Tekywlero 3HadeHus Temnepartypsbl
TEnmoHOCUTENS Ha BXOA4E B CMECUTESNbHbLIN y3en,
BO BTOPUYHOM KOHTYpE M Ha BbIXOo4e U3 CMecu-
TEeNnbHOro yana.

B runb3y BcTaBnsieTcs TepMomMeTp.

PerynupoBaHue noToka TennoHocuTens,
NOoCTynatoLLero n3 NepBUYHOro KOHTYypa
B 3aBUCMMOCTU OT Tpebyemon TemnepaTtypbl Tern-
NOHOCUTENS Ha BbIXOAE U3 CMECUTENbHOrO y3na.
MopooepxaHne TemnepaTtypbl TENIOHOCUTENS
B MoJalwlem KOmnnekrope Tenmnoro nona
(awanasoH HacTponkun 20-60°C),

KOTOpas BbICTaBMNSAETCHA Ha pacyeTHOe 3HayeHue,
onpeaeneHHon B MPOEKTe CUCTEeMbl OTOMSIEHUS,
COOTBETCTBYHLLEe MakCMMarnbHO OTpuLaTenbHON
TemnepaTtype Hapy>XHOro BO3ayxa
B OTONUTESbHbIV Nepuos.

ABTOMaTMYeckoe oTBeeHne Bo3ayxa v rasoB

N3 CUCTEMBI.

Ob6ecneyeHne NOCTOSHHOIO pacxofa TernsoHOCU-
Tensi BO BTOPUYHOM KOHTYpe, HE3aBUCUMO OT py4-
HOW MNM aBTOMAaTUYECKOW PETryNIMPOBKM KOHTYPOB
Tennoro nona.

[Mpy NOBLIWEHUN HACTPOEHHOIrO 3HA4YeHus1 nepe-
naga AaBrieHus, KnanaH nepernyckaet 4yacTb no-
Toka B Gamnac (10). Hactpownka Ha Tpebyemoe
3HavyeHue nepenaga faBfieHUn OcyLlecTBnseTcs
NPV NOMOLLM NNACTUKOBOWN PYYKMN.

BosBpalueHue TennoHocuTena B NEPBUYHbLIN KOH-
Typ. lNpucoegmHseTca K y3ny C MNOMOLbLIO ABYX
HaknaHbIx raek G3/4”.

CnuB TennoHocuTens N3 CUCTEMBbI.
MoppepxaHne UUPKYNALMM BO BTOPUYHOM KOH-
Type, He3aBMCMMO OT WX NOTpebHoCTU
B TENSIOHOCUTENE.

Hacoc obGecneunBaeT UMPKYNAUMIO TENNOHOCK-
Tend BO BTOPUYHOM KOHType (Tennbi non).
HakngHble rankm Hacoca (G1 1/2") obcnyxumBa-
IOTCA  POXKOBbIM  WMNW  Pa3BOOHbIM  KIHOYOM
(SW50).

PerynupoBaHue pacxoga TennoHocuTens, BO3-
BpawaemMoro B MNepBUYHbIA KOHTYp. [ns ocy-
LLIeCTBMNEHNS pPErynmpoBkn HEOHBXOAMMO CHATL 3a-
rnywky (SW22). PerynupoBka ocyLlecTBAseTcs
LecTurpaHHbiM Knovom (SW5). HactpoeyHoe no-
noXxeHne MOXHO 3aukcnpoBaTb, ECNU OTBEPTKOM
3aKpyTUTb A0 ynopa (PUKCALMOHHYIO LUNWUIbKY B
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13

14

15

16

17

18

Me3po (G1/2”) ona rmnb3bl

BbanaHcMpoBOYHbLIN KnanaH
BTOPWUYHOIO KOHTYypa

T1

12

T11

T21

MaGapuTHble pasmepbl

210
180

rHesge knanaHa. Ecnu Heckonbko ocrnabuTtb noso-
YKEHMe LWNWUNbKK, TO KranaH MOXHO 3aKpbiBaTb, HO
npyv OTKPbITUM OH BEPHETCH K npeaBapuTeribHON
HacTpoWKe.

He3n0o nocTaBnsAeTcs 3arnyleHHbIM pe3bboBow
npo0bkon. MNpn HEOBXOANMOCTM MOXKET MCMNOSb30-
BaTbCA NS rMb3bl.

3agaeT COOTHOLWEHUEe MexXay KONMYecTBOM Ten-
NIOHOCUTENS, NOCTynawLero n3 obpaTtHon NMHUK
BTOPMYHOIO KOHTYpa 1 NPAMON NNHUN NEPBUYHOTO
KOHTypa. YpaBHMBaeT AaBreHue TensioHocuTens
Ha BbIXOAe M3 KOHTypa TensblX MonoB C fasre-
HMEM Mocne TEPMOCTaTUYECKOro PerynupyroLero
BeHTUNa (3). OT HacTpoeyHoro 3HayeHus Kvb
3TOr0 KnamaHa W YCTaHOBIIEHHOINO CKOPOCTHOIO
pexumMa Hacoca 3aBUCUT TennoBasd MOLHOCTb
cMecuTenbHOro yana. PerynvpoBka knanaHa ocy-
LLIECTBIISAETCA LWeCTUrpaHHbIM Kritovom (SW 10)
lMpucoeanHeHne nogatoLlero Tpybonposoaa nep-
BMYHOIO KrnanaHa.

MpucoeanHeHne obpaTHoro TpybonpoBoda nep-
BMYHOIO KnanaHa.

MpucoeanHeHne nogatowiero Tpybonposoga mnm
KOnnekropa BTOPUYHOIO KOHTypa (KOHTypa Ten-
noro nona).

MpucoeanHenne obpaTHoro TpybonpoBoda wnu
KOnnekTopa BTOPUYHOrO KOHTypa (KOHTypa Ten-
noro nona).

418. 6

202

124.1
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TennomexaHu4yeckaa cxema CMeCUTESNIbLHOro y3na
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MpuHUMN paboTbl CMecUTenLHOro ysna

TennoHocuTenb nepBuYHOro KoHTypa T1 noctynaet B HAaCOCHO-CMECUTESNbHbIN
y3en yepes3 TepMocTaTuyeckun BeHTunb (3,4). CteneHb OTKPbITUS BEHTUNS aBToMaTnye-
CKM perynmpyeTcsa B 3aBUCMMOCTU OT BbIOBpaHHOM HACTPONKN U TemnepaTypbl TENMOHO-
cuTens Ha nopjaye K Komnnekropy Tennoro nona. UupkynaumoHHein Hacoc (11)
obecneynBaeT LMPKyNsaUMIO TENNOHOCUTENS BO BTOPUYHOM KOHTYpe, MpU 3TOM YacTb
TENMOHOCUTENS K Hacocy nocTynaeT M3 obpaTHOro Kornekropa TensbiX NosioB yepes
coeguHeHue T21, yacTb N3 NnepBUYHOro KoHTypa T1. Bo3Bpallaembi OT TeNsbIX NoMoB
TENNOHOCUTENDb TOXE AENUTCA Ha ABe YacTu nepsBas — NOCTynaeT K Hacocy, BTopas —
yepes Tpybonposos (8) Bo3BpallaeTcs B nepBuYHbIN KOHTYp T2. CornacoBaHue gaene-
HWA MOTOKOB NEPBUYHOIO U BTOPUYHOIO KOHTYpa OcyLlecTBnsieTcs 6anaHCUpOBOYHbLIM
knanaHom (14). B cny4yae, korga pacxoq Yyepes3 BTOPUYHbIN KOHTYP CTaHOBUTCHA MEHbLUE
pac4YeTHOro (3aKpbiTble BEHTUNN Ha KONMEKTopax), OTKPbIBAETCA NepenycKHOW KnanaH
(6), koTOopbIM HanpaengeT NoTok n3 T11 k T21 , TeMm cambiM COXpaHssi MOCTOAHCTBO
pacxofda TennoHoCUTens, UMpKynupyrowero 4vepe3 Hacoc. KoHTponb paboTbl y3na
OCYLLLeCTBNAETCA NpU MOMOLUM TEepMOMETPOB, KOTOpPble MNOKasbiBalOT TemnepaTtypy
NPSIMOro TENMOHOCUTENSA NEPBUYHOIO KOHTYpa, TeMrnepaTypy TENNIOHOCUTENS Ha BbIXoAe
N3 CMECUTENbHOrO y3ra u TemnepaTtypy BO3BpaLlaeMoro B NepBUYHbIN KOHTYP TENOHO-
cutend. [1na onopoxXHeHWa yana, a Takke A1 3anpaBku BTOPUYHOTO KOHTypa TENoHo-
cutenem npegycMoTpeHbl ABa ApeHaXHbIX KpaHa (9).
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TexHu4eckue XapaKTepUuCcTukun

Ne

10

11

12

13

14

15

16

17

18

XapaktepucTtuka

MoHTa)kHasa gnuHa Hacoca

MakcnmanbHas Tennosasi MOLLHOCTb
CMeCUTENIbHOIo y3na

MakcumanbHoe paboyee gaBneHve
MakcumanbHasa TemnepaTtypa TennoHoCUTenNs
B NEPBUYHOM KOHTYpe

I'Ipe,u,enbl HaCTDOIZKI/I TeMmneparypbl
TEPMOCTATUYECKOIo BEHTUINA C TepMOI'OJ'IOBKOIZ

KoadhpmumneHT nponyckHOM cnocoBbHOCTH
TEPMOCTaTUYECKOro BEHTUNSA Npu HacTponke -2K

KoadhdpurumneHT MecTHOro conpoTuBneHna
TEpPMOCTaTUYECKOro BEHTUNSA Npun HacTponke -2K

KoadhpmumneHT makcumansHOM NponyCcKHOM
CMOCoOBHOCTN TEPMOCTATUYECKOrO BEHTUNSA

KoadhdpurumneHT MecTHOro conpoTuBneHna
TEPMOCTaTUYECKOro BEHTUNSA NPU MakCUMarnbHOM
NPOMNYyCKHOM CNOCOBHOCTMH

KoadhdpurumneHT MecTHOro conpoTuBneHnsa
6anaHCMPOBOYHOrO KnanaHa BTOPUYHOIO KOHTYpa
npu 3aBOACKOW HACTpoOnKe

3aBoackas HacTpownka NpomnyCcKHOM CNOCOBHOCTM
GanaHCMpOBOYHOrO KnanaHa

Mpenenbl NokazaHNs TepMoOMeTPOB

3aBoackas HacTpowka NpomnyCcKHOM CNOCOBHOCTM
6anaHCcMpoBOYHO-3aNOPHOrO KrnanaHa

[nana3oH HaCTPOWMKN NepenyCcKHOro KrnanaHa

KoadppmumneHT mecTHOro conpoTnBneHus
GanaHcHMpoBOYHO-3aNOPHOrO KrnanaHa

MuHMManbHoe AaBneHvne nepea Hacocom

MakcumanbHasi TemnepaTtypa OKpy)xatoLLero Bo3-
nyxa

KoadhmumneHT nponyckHOn cnocobHOCTH
BGanaHCMpPOBOYHOrO KranaHa npu HacTpoKrke no
LwKane
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En. nam.

MM

kBT

Oap
°C
°C

M3 /uac

M3 /4ac

M3 /yac
°C
M3 /yac

M3 /4ac

bap
°C
1 M3 /4ac
2 M3 /4ac
3 M3 /4ac

4 m3 [gac

5 m3/4ac

3HayeHue
XapaKTepPUCTUKH

180
10
10

90

20-60

0,9

1063

2,75

134

138

2,5
0-80
2,5
0,1-0,6
137
0,1

45

1,75
2,5
3,5



Mpumep pacyeTa HACTPOMKM OanaHCUMPOBOYHOrO KnanaHa u

Hacoca

Ne MokasaTtenu

1 TennoBas MOLLHOCTb CUCTEMBI
Tennoro nona, Q

2 TemnepaTypa NpsiMOro TernnoHo-
cutend Tennoro nona, T11
Temnepatypa TennoHocutens

3 noctynaoLliero n3 nepBUYHOIO
KoHTypa, T1

4 TemnepaTypa 06paTHOro KOHTypa
Tennoro nona, T21

5 Pacxop TennoHocutens
B MepBUYHOM KOHTYpe, G1

6 Pacxop tennoHocutens
BO BTOPMYHOM KOHTYpe, G2
Pacxoa TennoHocutens Yepes

7  ©GanaHcMpOBOYHbIV KnanaH (18),
Gb
MageHve paBneHns B TepMocTta-

8  TudeckoMm knanaHe npu pac4yeT-
HOM pacxopne, Pt
Tpebyembli KO3 DULNEHT NPO-

9  nyckHom cnocobHocTn GanaHcupo-
BOYHOro knanaxa (18), Kvb
MpenBapnTenbHO paccyYUTaHHbIe

10 noTepu AaBneHWs B pacyeTHOM
KOHType Tennoro nona, Pnon

11 Tpebyembin Hanop Hacoca, H

En.

H3M. Popmyna
BT -
OC -
OC -
oC -
G, = 0.86Q/(T11
Kr/y ~T21)
G, =0.86Q/(T1
Kr/y ~T21)
Kr/4 G, =Gy, — Gy
APT = (G1/p)?/Kir
6ap p — NNOTHOCTb
TennoHocutensa AP
M*/4ac Ky, = Gp/p(APr)?
Mo pesynbTatam
bap rmapaBfiMyecKoro
pac4yeTta
6ap H = APHOI[ + APT
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BbIOOpP CKOpoOCTHU

PelwweHue

11500
50
85

40

G, = 0.86 x 11500/(85
—40) = 256

G, = 0.86 * 11500/(50
—40) = 989
G, = 989 — 256 = 733

25612
APT = (—) /0,92

972
= 0,086

Kvb
= 736,/992(0,086)2
= 0,0086

AP]‘[OJ] = 0,2

H=10,2+ 0,086
= 0,286



3. MOHTAX U TEXHUWYECKOE OBCITYXXUBAHUE

. Tpy6onpoBoabl nepBmnyHoro koHTypa (T1, T2) MmoryT 6bITb NPUCOEANHEHDI
HenocpeaCcTBEHHO K CMECUTENbHOMY Y31y UIu Yepes KOMNMEeKTop KOHTypa pagnaTtop-
Horo otonnexus. NpucoegnHeHne K NEePBUYHOMY KOHTYPY OCYLLECTBNAETCS C NOMO-
Wbto pe3bboBoro coeanHeHus G1” (BHyTpeHHsAs pe3bba).

J Tpy6onpoBoabl nepBu4HOro koHTypa (konnektop) (T11, T21) npucoeanHs-
IOTCSA C MOMOLLIbIO NOCTaBAeMbIX B KOMMEKTe ¢ y3nom coeguHutenen G1” (H). Ana
MX MOHTaXka MCMonb3ykTcs ABa poxKkoBbix kntoda SW 41. CHayana coeguHuTenm
HaBWHYMBAIOTCA Ha NaTpybku y3ana. 3atem, yaepxvBas OOHUM KIOYOM npucoeau-
HEHHY0 NMOMOBUHY COCTABHOMO HUMNMENSs, BTOPbIM KITFOYOM NPUKPYYMBaETCS K KOMMekK-
TOpy BTOpada nonosuHa Hunnens. CoegmHntens nmeeTt ¢ 060ux pe3bbOoBLIX KOHLIOB
pe3vHOoBblEe MPOKNaAkW, NO3TOMY UCNONb30BaHME AOMOMHUTENbHbLIX FrepMeTU3NPYIo-
LUMX MaTepuanoB He TpebyeTcs.

. [na npucoeanHeHus TepPMOronoBKW, npenBapuTenbHO TpebyeTcs CHATb
NNacTUKOBbIN 3aLLMUTHBIA KONMA4voK ¢ TepMocTaTudeckoro BeHTUns (3). MNpucoeguHe-
HMe TePMOTrOfOBKM BbIMOSTHAETCS BPYYHYHO NPY MakCMMarbHOM 3Ha4YE€HUU HAaCTPONKK
(60). BeiHOCHOM gaTtumk nomellaeTtcs B runbay (13) n pukenpyeTcs BUHTOM B rOfTIOBKe
rMb3bl C MOMOLLbO LWECTUIPaHHOro Kntoya SW 2.

. MoOHTaX M OEeMOHTaX LUMPKYNSLUMOHHOrO Hacoca pekoMeHayeTcs npu 3a-
KPbITbIX KpaHax, KOTOpble 3aKpbIBAKOTCS M OTKPbIBAKOTCS C MOMOLLBI OTBEPTKU MMU
wecTturpaHHoro kniova SW 6. PekomeHayeTca Takke ocnabwutb HakuaHble ramku
KpenneHus nepenyckHoro 6annaca (10) n obpatHoro Tpybonposoaa (8), 4uto obner-
YUT CHATME N YCTaHOBKY Hacoca. HeobxoamMmo NOMHUTL, YTO MeXAy HaKUAHbIMW ram-
Kamu Hacoca 1 ero pe3bboBbiMy NaTpybKamm JOSMKHbI ObITb YCTAaHOBMEHbI Cneunarb-
Hble KonbLeBble ynnotHuTenu. MNepen npoBegeHMeM rMAPaBANYECKOrO UCTbITAHUS
CMOHTMPOBAHHOIO CMECUTENBHOrO y3na ¢ NpUCOeANHEHHbIMU KOMfeKTopaMu Ten-
noro nona crnegyet y6eauTbCH, YTO HaKMAHbIe ranku KkpenneHus 6annaca n obpar-
Horo Tpybonposoaa NroTHO 3aTSAHYThI.

. lMepea BKOYEHNEM HAcoca HaanexuT yoeanTbcs B cneayroLlem:
~  LIapoBble KpaHbl OTKPbITbI;

- BanaHcUpoBOYHO-3aMOpPHbIN KpaH (12) OTKPLIT;
- Ha TepMocTaTU4ecKomn ronoske (4) BbICTaBNEHO pacyeTHOe 3HadeHne Temnepa-

TYpbl TEMOHOCUTENS;
~ BanaHcupoBOYHbIN KnanaH (14) yctaHoOBNEeH Ha pac4eTHOM 3HaveHuun K, 1 3a-

doMKCMpPOBaAH BUHTOM,;
~ Ha nepenyckHOM KnanaHe (6) yctaHoBneHo Tpebyemoe 3HayeHne nepenaga aas-

NeHnn.

4. YCNoBUA XPAHEHUA

. KpaHbl JOMKHBI XpaHUTBLCS B yNakoBKe NpeanpuaTUsS—M3roToBUTENS.
) Ycnosus TpaHcnopTupoBaHua - 4(XK2), 5(0X4), 7(>K1), 8(0OX3) no NOCT
15150, B yacTn BO3AeNCTBMS MexaHnyecknx dakropos - no rpynne (2K) FOCT 23170.

o Ycnosusa xpaHeHust kpaHoB waposbix - 2(C) no NOCT 15150, tmn aTtmo-
cchepnl I TOCT 15150. XpaHeHne KpaHOB Ha OTKPbITbIX NOLWAaAKax He AonyCcKaeTcs.
. N3penua cneagyet obeperate OT yAapoB M MEXaHUYECKUX HArpy3ok, a ux

MOBEPXHOCTb — OT HaHeceHus1 uapanuH. Mpu nepeBo3ke ynakoBKM C KpaHamn Heob-
XOQMMO YKraablBaTb MX Ha POBHYO MOBEPXHOCTb TPAHCMOPTHBLIX CPEACTB, Npeaoxpa-
HSIS1 OT OCTPbIX MEeTannM4Yecknx yrnoe n pedep nnatgopmbi.

. CbpacblBaHMe yNnakoBOK C KpaHaMu C TPAHCMOPTHbIX CPEACTB He Aomnycka-
eTcs.
. Mpw oTrpy3ke NOTpebuTento KpaHbl KOHCEPBALIMM HE MOABEPratoTCs, TaK Kak
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martepvarnbl, MPUMEHSIEMbIE MPU UX U3rOTOBMEHMUMU, aTMOCHEPOCTONKME UM UMET
3aLUUTHbIE MOKPLITUS.
B npouecce nsrotoBneHusi, XpaHeHns, TPaHCMOPTUPOBaHNS U SKCMnyaTauum npu
yKasaHHbIX B MacropTe napaMeTpax KpaHbl HE OKa3blBalOT Bpeaa OKpyKatoLen cpeae v
310pOBbIO YESOBEKa.

5. TPAHCIOPTUPOBKA

TpaHcnopTupoBKa ToBapa MOXeT OCYLLEeCTBNATLCA N0ObIM BUOOM 3aKPbITOro
TpaHcnopTa (Kene3Ho40POXKHbIE BaroHbl, KOHTENHEPDI, 3aKPbITble aBTOMOOMAN) Npu
yCrnosun NpefoTBpaLleHna MexaHnyecknx NoBpexaeHnn annapaTa u npu cobnogeHum
npaBu NepeBo3KM rpy3oB, AENCTBYIOLLMX HA AaHHOM BuAe TpaHCcnopTa.

PacnakoBka ToBapa nocrne TpaHCNOPTMPOBKM NPU HU3KUX TeMnepaTypax HY>KHO
NpPOBOAUTbL NOCHE BbIAEPXKKN €ro B TedeHne cyTok npu Temnepartype (20 £ 5) °C.

YcnoBua xpaHeHust ToBapa Mo BO34ENCTBUIO KITMMaTUYECKNX (pakTopoB OTHO-
carca k rpynne 1.2 no FOCT 15150. Cpok xpaHeHusi U TOAHOCTU He OrpaHNYeH Npu co-
6roaeHnn yecrnoBum XpaHeHus:.

6. YTUIIN3ALUA

YTunusaums nposoautcsa B nopsagke, ycrtaHosnieHHoM no FOCTy cTpaHbl, B KOTOPOW UC-
nonb3yeTca nsgenve.

7. TAPAHTUA

NsrotoBuTtenb rapaHTMpyeT, 4TO u3genve COOTBETCTBYeT [OeWCTBYIOLUM
TpeboBaHnaM Ge3onacHOCTM [apaHTUHbBIA CPOK Ha CMECUTESNbHbIN y3en cocTaBnseT
60 mecsaLeB Co AHA BBOAA B 3KCnsyaTauumio npu ycrnosmm cobnogeHns notpeburenem
UM TPeTbUX Nuy, TpeboBaHUM K TPaAHCMOPTUPOBKE, XPAHEHWUIO, MOHTaXy M YCIOBUSM
aKcnnyaTaumm, U3noXeHHbIX B HacTosilwem NacnopTe.

[apaHTna pacnpocTpaHseTca Ha Bce OedeKkTbl, BO3HUKLIME MO BUHE 3aBoda
npousBoauTens.

MapaHTUA He pacnpocTpaHsaeTcs Ha:

. AedeKkTbl, BO3HWKWIME NO BMHE MOTpebuTenss unu TpeTbux nuy B
pesynbTaTe HapyLeHU NpaBui TPaHCNOPTUPOBKUN, XpPaHEHWUs!, MOHTaXa 1 yCroBuiA
aKcnnyaTauuu.

. nepuoamyeckoe 06CnyXMBaHNE U CEPBUCHOE 0OCNY)XMBaHUE U3OeNus.

. no6ble aganTaummn 1 U3MEeHeHUs U3Oenus, B T.4. C Liefblo YCOBEPLLUEHCTBO-
BaHWs M pacluMpeHusi. obblyHOM cdepbl €ro MNpUMEHEHUsi, KoTopasl YyKasaHa
B VIHCTpyKkuui no akcnnyaTtaummn usgenuvs, 6e3 npeaBaputenbHOro NMCbMEHHOro Co-
rnacusi U3roToBUTENSI.

o ecnu OygeT NOSIHOCTbID YaCTUYHO M3MEHEH, CTepT, ydaneH wnu oyget
Hepa3bopuMB CEPUNHBIN HOMEP N3OENUS.
o MCronb30oBaHWe U3enusa He rno ero NPSMoMy HasHa4yeHuo, He B COOTBET-

CTBMM C ero MHCTpyKumMen no akcnsyatauyuu, B TOM YUChe, SKCnsyaTauum usgenus
C Neperpyskon nnm COBMECTHO CO BCNoMoraTefibHbIM 060pyaoBaHNEM, HE PEKOMEH-
AyembiM [poaasuoM (M3roToBUTENEM).

o HanMMuUM Ha M3gennun MexaHUYEeCKUX MNOBPEXAEHUA (CKOSOB, TPELUMH,
M T.0.), BO3AENCTBMIA Ha U3LenNue 4Ype3mMepHOn CUIbl, XMMUYECKN arpecCUBHbIX
BELLECTB, BbICOKMX TemnepaTtyp, MOBbLILEHHOW BMAXHOCTU  3anblfIEHHOCTN,
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KOHLEEHTPUPOBAaHHbLIX MapoB, €Cnn YTo-NMBO M3 NepeyncrieHHOro crTano MpPUYMHON
HEeMCcnpPaBHOCTN U3aenusi.

) B Criydae pemMoHTa/Hanagku/vHcTannauuu/agantauuu/nycka B akcnnyaTa-
LMIO U30Eenms He YNONTHOMOYEHHbIMU Ha TO OpraHM3aumsaMm nuuamu;
o cTuxurHble 6encteus (nNoxap, HaBoAHEHWE W T.4.) U OPYTUX MPUYUH,

Haxooswmuxcss BHe KoHTponsi [lpogaBua  (usrotoButenst) wu  [lokynaTens,
KOTOPbIE NPUYUHUNI Bpen U3OenuIo;

. AedeKTbl, BO3HUKLUME BCNEACTBUE NonagaHnst BHYTPb M3OENnNsi MOCTOPOH-
HUX NPeaMETOB, XXMAKOCTEN, HACEKOMbIX M NPOAYKTOB MX XXMU3HEOEATENbHOCTH, U T.A.
. nedekTbl CUCTEMbI, B KOTOPOW M3Oenue UCMNOoNb30Barnocb, Kak 3reMeHT

3TOW cUCTEMBI

[MpeTeH3un K Ka4ecTBy TOBapa MOryT ObiTb NPeabsaBreHbl TONIbKO B TEYEHME ra-
PaHTUNHOrO CpoKa.
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8. CBUAETENbCTBO O NPOJAXE HACOCHO-CMECUTENBLHOM I'PYMMNbI

FAPAHTUMHBIN TAJTOH N2

HAMMEHOBAHWUE

Muoto Bein nprobpeteH ToBap, XapakTepMcTHKM KOTOPOro COOTBETCTBYIOT

Moum TpebosanHuaM. C TEXHWUYECKMMW AaHHBIMW, rapaHTUAHBIMM

YCMNOBUAMM W MHCTPYKLWAMK MO MOHTaXY, 3KCNAyaTauMn u yxogdy M. .
osHakomneH. NpasrneHOCTE 3aNCNHEHWA TAPAHTUIHONO TaNoHa NPOBEPMIIL.

MpeteHsni K BHEWHEMY BALY U KOMIISKTALWW HE UMEHD.

NMOKYTIATEJ1b
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PASSPORT OF MIXING WATER SYSTEM

Dear customer! Congratulations on your purchase of an AV Engineering mixing
water system. This mixing water system has been manufactured from high quality mate-
rials and parts using the latest technology in accordance with international standards to
ensure safe use and reliable operation.

This manual contains basic instructions that must be followed during installation,
operation and maintenance.

In order to avoid accidents and malfunctions, please read this manual carefully
before using the product. Failure to comply with the safety instructions in this manual may
cause damage to the radiator or harm to human health. All installation, inspection and
maintenance of the mixing water system must be carried out only by authorized and qual-
ified personnel.

1. GENERAL CHARACTERISTICS

Purpose

The AV Engineering mixing water system is used for the technical combination
of radiator heating and underfloor heating combination of radiator heating and underfloor
water heating circuits.

The mixing water system is designed to maintain the required temperature
and flow rate of the heat carrier in the secondary circuit of the heating system (floor heat-
ing), hydraulic connection of the primary (radiator heating) and secondary circuits.

AV Engineering mixing water system is adapted for joint use with distribution
manifolds of floor heating loops at an inter-axial distance between the manifolds
of 200 mm. The dimensions of the mixing unit allow it to be located in the manifold cabinet
(depth — 145 mm).

Complete set

e Mixing water system — 1 pcs.
e |Immersion thermometer — 3 pcs.

e Automatic air vent — 2 pcs.

e Thermostatic sleeve with immersion sensor — 1 pcs.
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2. TECHNICAL CHARACTERISTICS

Mixing water system materials

Ne  Element

Element body, connectors, sleeves,

L bypass
2 Remote sensor temperature controller,
return pipe, capillary tube
3 Springs, active parts of the thermostatic valve,

balancing and bypass valve
4 Sealing rings of connectors

Thermal head body,
bypass valve handle

Type and brand of the
material

Brass grade HPB59-1

Nickel-plated copper
CWO024A

Stainless steel

Ethylene-Propylene Rubber
(EPDM)

ABS plastic

15



Structural elements

Ne Name

Immersion thermometer
(D-40 mm)

2  Thermometer sleeve (G3/8”)

3 Thermostatic control valve

4 Thermostatic head

5 Automatic air vent

6 Bypass valve

7,8 Return pipeline (D 15x1)

9 Drain (drainage) faucet

10 Bypass

Cap nut for connecting the

11 .
circulation pump

Balancing and shut-off valve

(2 of the primary circuit

Purpose

Measurement of the current temperature of the
coolant at the inlet to the mixing unit, in the sec-
ondary circuit and at the outlet of the mixing unit.

A thermometer is inserted into the sleeve.

Regulation of the coolant flow coming from the pri-
mary circuit depending on the required tempera-
ture of the coolant at the outlet of the mixing unit.

Maintaining the temperature of the coolantin the
underfloor heating supply manifold (setting range
20°C - 60 °C), which is set to the calculated value
defined in the heating system design, correspond-
ing to the maximum negative outdoor temperature
during the heating period.

Automatic discharge of air and gases from the sys-
tem.

Ensuring a constant flow of coolant in the second-
ary circuit, regardless of manual or automatic ad-
justment of the heating circuits.

If the set differential pressure value is exceeded,
the valve diverts part of the flow into the bypass
(10). Adjustment to the required pressure drop
value is carried out using a plastic handle.

Return of the coolant to the primary circuit. It is at-
tached to the assembly using two G3/4” union
nuts.

Draining the coolant from the system

Maintaining circulation in the secondary circuit, re-
gardless of their need for a coolant.

The pump circulates the coolant in the secondary
circuit (underfloor heating). The pump cap nuts
(G1 1/2") are serviced with a horn wrench or an
adjustable wrench (SW50).

Regulation of the coolant flow returned to the pri-
mary circuit. To make the adjustment, the plug
(SW22) must be removed. The adjustment is car-
ried out with a hex key (SW 5). The adjustment po-
sition can be fixed by screwing the locking pin into
the valve socket with a screwdriver. If you loosen
the stud position slightly, the valve can be closed,
but when opened, it will return to the preset setting.

ENGINEERING
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13

14

15

16

17

18

Socket (G1/2”) for sleeve

Secondary circuit balancing
valve

T1

12

T11

121

Dimensions

The socket is supplied plugged with a threaded
plug. If necessary, it can be used for a sleeve.

Sets the ratio between the amount of coolant com-
ing from the return line of the secondary circuit and
the direct line of the primary circuit. Equalizes the
pressure of the coolant at the outlet of the under-
floor heating circuit with the pressure after the
thermo-static control valve (3). The thermal power
of the mixing unit depends on the Kvb setting value
of this valve and the set pump speed. The valve is
adjusted with a hex key (SW 10).

Connection of the primary valve supply line.

Connection of the return pipeline of the primary
valve.

Connection of the supply pipeline or collector of
the secondary circuit (underfloor heating circuit).

Connection of the return pipeline or collector of the
secondary circuit (underfloor heating circuit).

210
180

G
\

418. 6

124.1
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Thermal and mechanical scheme of the mixing unit

Underfloor heating
.
; 11

P e e e e

The principle of operation of the mixing unit

The coolant of the primary circuit T1 enters the pumping and mixing unit through
a thermostatic valve (3, 4). The degree of valve opening is automatically adjusted
depending on the selected setting and the temperature of the coolant supplied
to the underfloor heating collector. The circulation pump (11) circulates the heat carrier
in the secondary circuit, while part of the heat carrier to the pump comes from the reverse
collector of underfloor heating through the connection T21, part from the primary circuit
T1. The coolant returned from underfloor heating is also divided into two parts, the first
goes to the pump, the second returns through the pipeline (8) to the primary circuit T2.
The flow pressures of the primary and secondary circuits are matched by a balancing
valve (14). In the case when the flow rate through the secondary circuit becomes less
than the calculated one (closed valves on the manifolds), the bypass valve (6) opens,
which directs the flow from T11 to T21, thereby maintaining a constant flow rate
of the heat carrier circulating through the pump. The operation of the unit is monitored
using thermometers that show the temperature of the direct coolant of the primary circuit,
the temperature of the coolant at the outlet of the mixing unit and the temperature
of the coolant returned to the primary circuit. Two drainage taps (9) are provided for
emptying the unit, as well as for refueling the secondary circuit with coolant.

ENGINEERING
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Technical characteristic

10

11
12
13
14
15

16
17

18

Characteristic

Pump mounting length
Maximum heat output mixing unit

Maximum working pressure

Maximum temperature of the heat transfer me-
dium primary circuit

Temperature setting limits Thermostatic valve with
thermal head

Flow coefficient thermostatic valve at -2K setting

Local resistance coefficient coefficient of local re-
sistance of the thermostatic valve at -2K setting
Maximum flow coefficient of the thermostatic valve
thermostatic valve capacity factor

Local resistance coefficient local resistance coeffi-
cient of the thermostatic valve at max. flow capac-
ity

Local resistance coefficient local resistance coeffi-
cient of the secondary circuit balancing valve at
factory setting

Factory setting of the flow capacity balancing
valve

Thermometer reading limits

Factory setting of flow capacity balancing and
shut-off valve

Bypass valve setting range

Local resistance coefficient local resistance coeffi-
cient

Minimum pressure upstream of the pump

Maximum ambient air temperature

Flow coefficient Flow coefficient of the balancing
valve at scale setting

% AV
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Unit
mm
kW

bar
°C
°C

m3/h

m3/h

m3/h
°C
m3/h

m3/h

bar

°C
1m3/h
2m3/h
3m3/h
4m3/h
5m3/h

Value

180
10
10

90
20-60
0,9

1063
2,75

134

138

2,5
0-80
2,5
0,1-0,6
137
0,1
45

1,75

2,5
3,5
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Example of calculation of balancing valve settings and pump speed selection

10

11

Indicators

Heat output of the floor heating
system, Q

Temperature of the direct heat
transfer fluid of the floor heating
system, T11

Temperature of the heat carrier
coming from the primary circuit,
T1

Return temperature of the floor
heating circuit, T21

Flow rate of the heat carrier in
the primary circuit, G1

Heating medium flow rate in the
secondary circuit, G2

Heating medium flow rate
through balancing valve (18),
Gb

Pressure drop in the thermo-
static valve at design flow rate,
Pt

Required capacity factor of the
balancing valve (18), Kvb

Pre-calculated pressure loss in
the design floor heating circuit,
Pnon

Required pump head, H

Unit

W

°C

°C

°C

kg/h

kg/h

kg/h

bar

bar

bar

Formula

G, = 0.86Q/(T11

—-T21)
G, = 0.86Q/(T1
—-T21)
Gp = G, — Gy

APT = (G1/p)?
/Kir
p — the density of
the coolant AP

Kyp = Gb/P(APT)2

Based on hydrau-
lic calculation re-
sults

H=AP +AP;

% AV
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Solution

11500

50

85

40

G, = 0.86 * 11500

/(85
—40) = 256

G, = 0.86 * 11500

/(50
—40) = 989

G, = 989 — 256
=73

APT = (256/972)2
/0,92
= 0,086

Kvb

3

= 736/992(0,086)2

= 0,0086
APHOJ'I = 0,2

H=0,2+ 0,086
= 0,286
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3. INSTALLATION AND MAINTENANCE

) The pipelines of the primary circuit (T1, T2) can be connected directly to the
mixing unit or through the collector of the radiator heating circuit. The connection to
the primary circuit is carried out using a G1” threaded connection (internal thread).

) The pipelines of the primary circuit (collector) (T11, T21) are connected us-
ing the G1” (H) connectors supplied with the assembly. Two SW 41 horn wrenches
are used for their installation. First, the connectors are screwed onto the nozzles of
the assembly. Then, holding the attached half of the joint nipple with one key, the
second half of the nipple is screwed to the collector with the second key. The con-
nector has rubber gaskets at both threaded ends, so the use of additional sealing
materials is not required.

o To connect the thermal head, it is first necessary to remove the plastic pro-
tective cap from the thermostatic valve (3). The connection of the thermal head is
performed manually at the maximum setting value (60). The remote sensor is placed
in the sleeve (13) and fixed with a screw in the sleeve head using a SW 2 hex key.

o Installation and disassembly of the circulation pump is recommended with
the doors closed, which can be closed and opened using a screwdriver or a SW 6 hex
key. It is also recommended to loosen the cap nuts securing the bypass (10) and
return pipeline (8), which will facilitate the removal and installation of the pump. It must
be remembered that special O-ring seals must be installed between the cap nuts of
the pump and its threaded connections. Before conducting a hydraulic test of the
mounted mixing unit with the underfloor heating collectors connected, make sure that
the cap nuts for fixing the bypass and return pipeline are tightly tightened.

o Before turning on the pump, make sure that:

- The ball valves are open;
- balancing and shut-off valve (12) is open;
- The calculated value of the coolant temperature is set on the thermostatic head

(4);

- the balancing valve (14) is installed at the calculated Kvb value and fixed with a
screw;
- The required pressure drop value is set on the bypass valve (6).

4. STORAGE CONDITIONS

o Cranes should be stored in the packaging of the manufacturer.

. Transportation conditions - 4(2K2), 5(0>K4), 7(>K1), 8(O>K3) according to
GOST 15150, in terms of mechanical factors - according to group (>K) of GOST 23170.

. Storage conditions of ball valves - 2 (C) according to GOST 15150, type of
atmosphere Il GOST 15150. Storage of valves in open areas is not allowed.

° Products should be protected from shocks and mechanical loads, and their
surface - from scratches. When transporting packages with cranes must be laid on a
flat surface of vehicles, protecting them from sharp metal corners and ribs of the plat-
form.

. Dumping packages with cranes from vehicles is not allowed.

o When shipped to the consumer cranes are not subject to conservation, as
the materials used in their manufacture, weatherproof or have protective coatings.

In the process of manufacturing, storage, transportation and operation at the pa-

rameters specified in the passport cranes do not harm the environment and human health
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5. 5. TRANSPORTATION

The goods may be transported by any type of closed transport (railway cars, con-
tainers, closed cars) provided that mechanical damage to the device is prevented and
the rules of cargo transportation applicable to this type of transport are observed.

Unpacking of the goods after transportation at low temperatures should be car-
ried out after keeping it for a day at a temperature of (20 £ 5) °C.

Conditions of storage of goods on influence of climatic factors refer to group 1.2 accord-
ing to GOST 15150. Shelf life and shelf life are not limited if storage conditions are ob-
served.

6. DISPOSAL

Disposal is carried out in accordance with the GOST of the country where the
product is used.

7. WARRANTY

The manufacturer guarantees that the product meets the applicable safety require-
ments. The warranty period for the mixing unit is 60 months from the date of commission-
ing, provided that the consumer or third parties comply with the requirements for trans-
portation, storage, installation and operating conditions set out in this Data Sheet.

The warranty covers all defects caused by the manufacturer's factory.

The warranty does not apply to:

. Defects caused by the fault of the consumer or third parties as a result of
violations of the rules of transportation, storage, installation and operating conditions.

o Periodic maintenance and servicing of the product.

o Any adaptations and changes to the product, including for the purpose of

improvement and expansion. The usual scope of its application, which is specified in the
product's Operating Instructions, without the prior written consent of the manufacturer.

o If the serial number of the product is completely partially changed, erased,
deleted, or illegible.
o Use of the product not for its intended purpose, not in accordance with its

Operating Instructions, including overloading the product or in conjunction with auxiliary
equipment not recommended by the Seller (manufacturer).

o The presence of mechanical damage on the product (chips, cracks, etc.),
the effects of excessive force on the product, chemically aggressive substances, high
temperatures, high humidity, dust, concentrated vapors, if any of the above caused the
malfunction of the product.

. In case of repair/adjustment/installation/adaptation/commissioning of the
product by unauthorized persons;

. Natural disasters (fire, flood, etc.) and other causes beyond the control of
the Seller (manufacturer) and the Buyer, which caused damage to the product;

. Defects caused by the ingress of foreign substances, liquids, insects and
their waste products into the product, etc.

o Defects in the system in which the product was used as an element of this
system.

Claims to the quality of the product can only be made during the warranty period.
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8. MIXING WATER SYSTEM SALES CERTIFICATE

WARRANTY CARD Ne

Item number

SERIAL NUMBER

SELLER

SALES DATE

| have purchased a product whose characteristics meet my re-
quirements. | am familiar with the technical data, warranty condi-
tions and installation, operation and maintenance instructions. |
checked the correctness of filling out the warranty card. | have no
complaints about the appearance and configuration.

CUSTUMER

OAV
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23



view all user
manuals at

mymanual.info
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MmnopTép / noctaBwmk B Pecny6nuke Benapycb: OO0 «T[ Komnnekt», 220103, r. MuHck, yn.
KHopuHa, 50-302A. Ten.: +375 (17) 511-33-33. OO0 «UHCcTpymeHTkOMNNeKT bopucos», 222518, r.
Bopwucos, yn. emuna, A.16. Ten.: +375 (177) 72-00-00.

UmnopTép / noctaBwmk B Poccuinckon Pepgepaummn: OO0 «CagoBas TeXHMKA U UHCTPYMEHTbIY,
105082, r. MockBa, yn. bonbwas MNo4vtoBas, gom 40, ctpoeHne 1, atax 3, komHaTta 7A. Ten.: +7
(495) 748-50-80.

UmnopTép / noctaBwmk B Pecnyonuke Kasaxctan: TOO «ECO Group Kazakhstan (3KO [Mpynn
KasaxctaH)», r. Anmartsl, Typkcubckun p-H, yn. bekmaxaHoBa, 92A. Ten.: +7 (771) 760-02-76

©Hpipywi / MpouszBoautenb: OO0 «ECO GROUP» 222210, MuHckasa obnactb, CMONeBUYCKUN
panoH, Kutancko-benopycckuii nHagycTpuanbHbIi napk «Benukunin kameHb»

UHdopmauma o aate n3rotosreHus

[ata n3rotoBneHns ykasaHa pebpe nsgenus




