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Hacrosiiee pykoBoACTBO Mo dKcmyaraiuu (gajiee - PD) Tpexxoq0BOro cMeCUTENb-
HOTO perynupytoniero kiamnana TRV-3 (nanee - kianaH) ¢ 31€KTPUYECKUM UCHTOJHUTEb-
HbIM MEXaHM3MOM (Jlajiee — MPUBOJ, JIEKTPONPUBOJ) MPEIHAZHAYEHO I O3HAKOMJICHUSI
00CTy’>KHBAIOUIEr0 NEPCOHANIA C YCTPOMCTBOM M MPUHILMIIOM pabOThl KilalaHa, €ro OCHOB-
HBIMM TEXHUYECKUMU JTAHHBIMU M XapaKTEPUCTUKAMHU, & TAKXKE CIIYXKHUT PYKOBOJCTBOM IO
MOHTAXY, KCILJIyaTalldd U XPaHEHHUIO.

JlaHHBIH TUI KJIanaHa TakK K€ MOXET MCIO0JIb30BaThCsl KaK KjlanaH — pa3/iesiuTelib Mo-
Toka. [Ipu 3TOM Bx00M KjanaHa sisisiercst nopt AB, a noptel A u B sBIsIIOTCS BBIXOJAMU.
Takas cxema MOJK/IIOUEHUSI IPUMEHSETCS NJI1 KOJUYECTBEHHOTO PEryJIMPOBAHUS 3a CUET
pazzieseHusl IOTOKa TEMJIOHOCUTEIISI.

N3rotoBuTeNb OCTaBISIET 32 COOOM MPABO HA UBMEHEHHE KOHCTPYKIIMU, HE YXYIat0-
1IEE CBOMCTB U XaPAKTEPUCTUK U3IEITUSI.

1 HASHAYEHWE N3OEJINA

1.1 Kianansl Tpexxo10Bble cMecuTenbHbIe peryaupyromue TRV-3 ¢ anexkrpuyeckum
VCITOJTHUTEIIbHBIM MEXaHU3MOM IPEJHA3HAYEHBI IS PETYJIMPOBAHMS PACXOJa BOJBI, pac-
TBOPOB 3TUJICH/TTPONMIEHTTINKOJIS ( 10 65%) U Ipyrux HErOPrOYMX, B3phIBOOE30MACHBIX, HE-
TOKCUYHBIX KUJAKUX CpPell, MPOTEKAIOUIMX MO0 TpyOOmnpoBOAy Npu AaBieHUH He Oonee 1,6
MllIa, ¢ Temneparypoii ot mmoc 5 10 mwnoc 150 °C B cuctemax aBTOMaTUHYECKOTO PETYIUPO-
BaHUSI TEXHOJIOTMYECKUX MPOLECCOB.

1.2 IlpucoenuHeHue kjaanaHoB K TpyOompoBoay — QuanueBoe. [IpucoenunHnenue
(aHLeB, pa3Mepbl YINIOTHUTENIBHBIX MMOBEPXHOCTEH M MPUCOEIMHUTENIBHBIE Pa3MeEphl MO
I'OCT 33259-2015.

2 TEXHNYECKUE OAHHbBIE N XAPAKTEPUCTUKA

2.1 OcHOBHbBIE TEXHHUYECKUE JIAHHBIE U XapAKTEPUCTUKU KJIalaHa MPUBEJICHbI B Ta0-
muuel. OCHOBHBIE TEXHUYECKUE TAHHBIEC U XaPAKTEPUCTUKHU JIEKTPUUECKUX UCTIOTTHUTENb-
HBIX MEXAHU3MOB MPUBEJIEHBI B COOTBETCTBYIOIIMX UHCTPYKIHUSX M0 UX MOHTAXY.

2.2 Oxpyxaromiasi cpefa-Bo31yX:

- TEMIIEpATypa OKPYKAOUIEN cpenbl - OT noc S5 10 moc 50 °C;

- OTHOCHUTEIbHAS BIAXKHOCTH - 0T 30 10 80 % ;

- arMoc(epHoe nasieHue - ot 86,6 no 106,7 klla.

2.3 Matepuall OCHOBHBIX JI€TaJICH:

- KOpITyC KJjlanaHa - 4yryH ¢ mapoBuaHbiM rpaputom EN-JL 1040 ;

- 3aMopHbIi y3en (rryHxep)- Jaryib CW614N;

- IITOK U ceaio kaHana B - koppo3uonHocroiikas ctans 'OCT 5632-2014;

- yrjioTHeHue 3anopHoro y3na (s DN15-40) - dropomniact @4,

- YILUIOTHEHUSI pa3rpy304HO Kamepsl - pe3uHa tepMmocrtoiikas us EPDM;

- YIUIOTHEHHUE TOKA — npokiaaaku u3 EPDM kayuyka.

2.4 Knumatuueckoe ucnojnenue kiaanaHoB Y XJI 3.1 no 'OCT 15150-69.

2.5 ITonHblit cpok ity kOBl KanaHOB O€3 yueTa Cpoka XpaHeHus - He MeHee 10 JjierT.
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2.6 Ha xopnyce kianaHa 3aKperjieHa Tabanyka Ha KOTOpOii HAaHECEHbI OCHOBHBIE CBe-

JIEHUS 00 U3JEIUN.

2.7 Homorpamma 1o moa0opy KjamaHa TPEXXOJA0BOIO0 CMECHUTEIBHOTO PETYIHPYIO-
miero TRV-3, cMoTpute Ha caiite komnanuu http://teplo-sila.by, B pazaene «npoekTupoB-
mMKamy, nojapasaene «meroauka nojaoopa RDT u TRV».

Tabsuua 1-TexHnueckre xapakTEpUCTUKHU KJlallaHa

HaunmeHnoBanue napamert-
pa, EAMHUIBI U3MEPEHHUS

3Hauenus napametpoB TRV-3

HomunaneHblil quamerp
DN, mm

15

20

25

32

40

50

65

80

100

125

150

VY ciioBHas NpoIyCKHAs
crnocoonocth Kvs, £10%,
M3/q,

0,63
1,25
1,6
2,5

5

6,3

8

10

12,5

16

20

25

31,5

40

50

63

80

100

125

160

250

315

Xon mroka, 5%, MM

14

30

CrtpoutenpHasl 1JIMHA, HE
0oJjiee, MM

130

150

160

180

200

230

290

310

350

400

480

[IponyckHas xapakrepu-
CTHKA

A — AB-paBHonpoueHTtHas, B —>AB-nuHeiinas

HomunanoHOE nasinenue
PN, MlIIa

1,6

MakcumanbHO J0IMyCTH-
MBI Tepena J1aBICHHS
AP, ne 6onee, Mlla

1,0

0,6

0.4

0,3

0,2

Macca kJjamana ¢ dJiek-
TPOINPUBOJOM, HE DoOJIEE,
KI'

6,1

10,6

12,1

14,6

24

28

33,8

59

84,2

BricoTa kj1anaHa ¢ 3jek-
TPOINPUBOJIOM, HE DoJIEe,
MM

400

405

415

423

509

519

575

595

625

815

825

2.7 O003HayYeHHueE KJiamnaHa;

TRV-3-X1-X2-X3

* CMm. macnopt
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Tun anekTponpuBoaa™ (Mpy HATUYUM)

YcnoBHas IpoIyckHas CrnocoOHOCTh (corjacHo Tadnuie 1)

— Homunanensbiit nuametp (or DN15 1o DN150)
— VYcioBHOE 0003HaUEHUE KIIallaHa TPEXX0I0BOTO CMECUTETHHOTO PEryJIUPYIOIIETO
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3 YCTPOWCTBO U PABOTA U3OENNA
3.1 CocTaB uspgenus

3.1.1 Knanan komIuiekTyercs anekTponpuBoioM 14 (Ha pucynkax A.1 u A.2, npusoxeHus A,
M300pakeH YCIOBHO).

3.1.2 YcTpoiicTBo u3nenus nokasaHo B npuiiokeHun A Ha pucyHke A.l(xmanansr DN 15-50
¢ npuBogamu TEITJIOCUJIA TSL-1600, TSL-2200; REGADA STO, ST mini) u Ha pucyHnke A.2
(knamanel DN 40-100 ¢ npuBogamu REGADA STO u xnamanst DN 125-150 ¢ npuBomamu
REGADA STO.1; nna xnananoB ¢ DN 40-50 nepexonnuk mno3.13 He nokazaH), nepeyeHb JeTa-
Jielt 1 y3710B KjanaHa - B Tabnuie A.l npunoxeHus A.

3.2 PaboTta nsgenus

3.2.1 YnopaBneHue KjaarnaHoM OCYUIECTBIISIETCS dJIeKTponpuBoaoM 14. Pa3BuBaemoe UM ycu-
Jve mepefaeTcs yepes IITOK 5 Ha IUIYH)Kep 2, KOTOpbId, nepeMelasch BBEpX WJIM BHU3, U3Me-
HSET IJIOIIA/b MPOXOJHOIO CEUEHMs] MEXAY IUIyH)XKepoM 2 U ceyioM 4 B 3aTBope IO JIMHUU
noameca B—AB (pucyHok A.1 u A.2 npunoxeHuss A) , 1 MeXAY IUIYHXKEPOM 2 U MPOIMYCKHBIM
OTBEpCTHEM B Kopmyce kianaHa | nmo quHuu nogayu A—AB (pucyHok A.1 u A.2 npunoxeHus
A), 4eM peryiupyer pacxoi paboueil cpeabl.

3.2.2 Hanuyue npokjaagoK U MakeTa yIJOTHUTENIbHBIX KoJiell 00ecreurnBaeT repMeTUUYHOCTD
KJlaraHa ¥ IITOKa M0 OTHOLIEHHUIO K OKpYKatollei cpeje.

4 MEPbI BE3SOINACHOCTU

4.1 Tlpu BeIMONHEHHH PabOT MO TEXHUUECKOMY OOCITY)KUBAHHIO U PEMOHTY KJIallaHOB, YCTAHOBJICHHBIX
B CcHCTeMe, HeoOXOAUMO MoJb30BaThesi «lIpaBuiiaMyl MpOMBIIUICHHOW 0e30MacHOCTH it 000pyI0BaHus,
paboratoriero nmoa u3bsitounbiM nanenuem» u ['OCT 12.2.063-2015.

4.2 Pabounii mepcoHall MOXKET ObITh TONYLIEH K 00CIYMUBaHUIO KJlaraHa TOJbKO MOcie MoJy-
YEeHHsI COOTBETCTBYIOIIUX MHCTPYKIUHI MO TEXHUKe Oe30MacHOCTU npu paboTe ¢ 00beKTaMu, Haxo-
JTSAMMMUACS O/ ACMCTBUEM 3JIeKTpUUeckoro toka. Bece paboTaroiiue AOIKHBI MPOUTH 00yueHue
6e3onacHoctu Tpyaa no 'OCT 12.0.004-2015. TpeGoBanusi KOHCTPYKTUBHOM 6€30MacHOCTH — MO
I'OCT 12.2.003-91.

4.3 DxcrutyaTanus KianaHa pasperiaeTcs TOJIbKO MPU HATMYMU UHCTPYKLMH MO OXpaHe Tpy[a,
YTBEP)KJICHHON PYKOBOJAUTENIEM OSKCILTyaTHPYIOIEH OpraHu3alvd W yUUThIBAIOLIEH creruduky
MpUMEHEHHUs JaHHOTO 000py10BaHuUS.

4.4 DxcrulyatallMio U TeXHUYecKoe 00CTyKMBaHUE AJIEKTPONpPUBOA (BXOASILIEro B COCTaB Kia-
MaHa) OCYLIECTBJISITh B COOTBETCTBUU C PyKOBOJCTBOM I10 3KCIUTyaTalluy Ha IPUBO/.

4.5 Kopmyc 251eKTpoInpuBoja T0JDKeH OBbITh 3a3eMJIEH MEIHBIM MIPOBOJIOM, CEYECHUEM HE MEHee
1,5 MM. 3azemistomuii TpoBOJI NPUCOEINHUATD K BUHTY "3eMJI" Ha KOpILyce MPUBOJA.

4.6 ConpoTuBIeHHE M3O0JSAIMH TOKOBEAYIIMX YacTel IEeKTPOIPUBOAA J0JKHO OBITH HE MEHee
2 MOwm.

4.7 Tlo ypoBHIO CO3/1aBaeMbIX pPaJUONOMEX HIIEKTPONPUBOJ COOTBETCTBYET TpeOOBaHUSAM
Hopwm 8, CTB T'OCT P 51320-2001.

4.8 YpoBeHb 3ByKa U SKBUBAJEHTHBI YPOBEHb 3ByKa, CO3/[aBacMble KJIAllaHOM, JOJDKHBI OBITh
He Oonee 45 nb.
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BHUMAHME. J1JISI OGECITEYEHUSI BE3OITACHOM PABOTHI 3AIIPEIIAETCS:

-CHUMATDH KJIAITAH C TPYBOIIPOBOJA TIPM HAJIMYUU B HEM
U3EbITOYHOI'O JABJIEHUSI PABOYEN CPE/bI;

-MMPOU3BOJIUTHh PABOTHI IO YCTPAHEHUIO HEUCIPABHOCTEH (KPOME
HACTPOMKHU KJIAIIAHA) IIPU HAJIMUUU JABJEHUSI CPEAbI U MTOJAHHBIM
IJIEKTPOIIMTAHUEM HA DJIEKTPOIIPUBO/;

-IIPUMEHSATDH KJIIOYA 11O PASMEPY BOJIBIIE, YEM 9TO TPEBYETCHA AJIsA
KPEIIEXA B KAXKJIOM KOHKPETHOM CJIYYAE, 1 YJIMHUTEJIN K HUM.

5 MOHTAX N TEXHUYECKOE OBCITY>XUBAHNE

5.1 OkcnnyaTaumMoHHbIe OrpaHNUYeHuns

5.1.1 Knanansl cieayeT MCHOJb30BaTh TOJIBKO B YCJIOBUSX JKCILTyaTalldd, COOTBETCTBYIO-
IIMX YKa3aHHBIM B 3KCIUTyaTallMOHHON JOKYMEHTAllMM Ha HEro M Ha MapaMeTpbl, HE MPEBBIIIA0-
1Me 3HaUeHU, yKa3aHHbIX B HACTOSIIIEM PYKOBOJICTBE.

5.1.2 BeiOop TunopasmMepa KianaHa OCyIIeCTBISIeTCs 110 ero yCJIOBHON MPOIMYCKHOM croco6-
HOCTH B 3aBUCUMOCTH OT MAPaMETPOB PETYIUPYEMOTO MOTOKA CUCTEMBI.

5.2 O6uwme ykasaHus

5.2.1 K MoHTaxy, 3KCIlyaTallii W OOCIY>XKMBaHUIO JIOMYCKAaeTCsl MepCOHall, U3y4YMBIIUI
YCTPOMCTBO KJIamaHOB, TpeOOBaHUS HACTOSIIIETO0 PYKOBOJCTBA M MUMEIOIINI HABBIKKA PabOTHI C 3a-
TIOPHO-PETYJIMPYIOLIENA apMaTypPOU.

5.2.2 Tlpu BbIMOJHEHUU PAOOT MO TEXHUYECKOMY OOCTY)KMBAHHUIO WM PEMOHTY KJIAallaHOB
JIOJKHBI OBITH MPUHSATHI MEPHI 110 00ECTIEUEHUIO YUCTOTHI pabouero Mecta. Bo3aMoKHOCTD 3arpsi3-
HEHUS U TMOMNAaJaHus BO BHYTPEHHIOO TMOJOCTh KjanaHa MOCTOPOHHUX MPEeIMETOB NIpH pa30opke U
cOopke KJanaHa JA0JKHa ObITh UCKIIOUeHa. PaboThl C 31€KTPONPUBOAOM JIOHKHBI TPOU3BOAUTHCS
B COOTBETCTBHHM C TPEOOBAHUSIMH PYKOBOJICTBA MO IKCILTyaTalluy Ha 3JIEKTPOIPUBOI.

5.2.3 He nonmyckaeTcsi IpUMEHSITh KJlalaHbl Ha TPyOONpOBOAaX, MOIBEPKEHHBIX BUOpALIUU.

5.3 MoHTax nspenus

5.3.1 Ilepen ycTaHOBKOIi KjanaHa Ha TpyOOMPOBO MPOU3BECTU TIIATEIbHYIO TPOMBIBKY CH-
CTEMBI.

5.3.2. Ilpu MOHTaXXe ¥ MMOTrPy30YHO-Pa3rPy30UHbIX PAdOTAX JUIsl CTPONOBKU CIEAYET UCIIONb-
30Bath (hJIaHIIbI KOpITyca KiianaHa.

BHUMAHHUE. KATEI'OPUYECKHU 3AINPEIMAETCA HCIHOJIB3OBATH JIJIA
CTPOITOBKMU DJIEKTPOITPUBOA U MECTO EI'O KPEIIJIEHUSA K KOPITYCY.

5.3.3. YcTraHaBnuBarh KiamnaH cleAyeT Tak, YTOObl HampaBieHHe ABMKEHUS Cpefibl COBIANO C
HaIpaBJIEHUEM CTPEJIKU Ha KOpIIyce.

5.3.4 Knanan c¢ npuBomamu TEIUJIOCUJIA: TSL-1600, TSL-2200; REGADA: ST mini,
ST 0.1 MOHO ycTaHaBIMBATH B JTIOOOM IMOJIOXKEHUH (PUCYHOK A.3 mpuiiokeHus A), KjlamnaH ¢ npu-
Bogamu REGADA STO nonyckaeT m000e MOHTa)KHOE MOJI0XKEHUE, KpOME JIEKTPOIIPUBOIOM BHU3,
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4yTOOBI HA MPUBO/J] HE MOMNajalia BoJa U3 HelJIoTHOCTel TpyOonpoBoaa (pUcCyHoOK A.4 MpuIoxKeHUs
A).

5.3.5 Pabouas cpena He JOKHA COAEpXKaTh MEXaHUUECKUX NpHUMeceil pazmepom Ooliee
70 mxMm. Jlnis coOmroaenust 3Toro TpeboBaHus nepe] KianaHoM He0OXO0AUMO YCTAaHOBUTH (PUIIBT.

5.3.6 Ilpu ycTaHoBKe KjanaHa Ha TpyOONpoBOaA HEOOXOAUMO, UTOOBI OTBETHBIE (JIAHIIbI TPY-
O0MpoBOAa ObLIM COOCHBI U TApAIIIEIbHBI IPYT APYTY.

BHUMAHUE. KATETOPUUYECKHU 3AINIPELHIAETCS YCTPAHSTH INNEPEKOCHI
®JIAHIUEB TPYBOIIPOBOJA 3A CYET HATSATIA (AE®@OPMALUU ®JIIAHLEB
KOPITYCA U TPYBOIIPOBOJA).

5.3.7 Ilpu ycraHOBKe KjamnaHa HeoOX0AuMO oOecrneyrBaTh BO3MOKHOCTb OECIpEensITCTBEHHO-
ro JI0CTyIa K HeMy i IPOBeJIeHUs] padoT MO TEXHUYECKOMY 00CITYKUBAHUIO U JIEMOHTAXKY.

5.3.8 Ilpu ucrnonp30BaHUM KJlallaHa B CUCTEMax OTOIIEHUS] PEKOMEHAYETCSl OTPEryJupoBaTh
y3eJ1 OorpaHuueHusi pabovyero xoja 3JeKTPONpPUBOAA TaKUM 00pa3oM, 4TOObI MPU OTKIIOUYEHUU B
MOJIOXKEHUHW 3aKpPBITUS 3aTBopa KjamaHa oOecreunBaiicss MpoTok TermimoHocutens (10-12) % ot
MPOIYCKHOM CTIOCOOHOCTH.

5.3.9 MoHTaX 3JIeKTpUYECKUX Leneil BECTU B COOTBETCTBUM C PYKOBOJCTBOM IO AKCILTyaTa-
LM HA 3JIEKTPOIPUBOLI.

BHUMAHHE. KOPITYC DJIEKTPOIIPUBOJA OBSA3ATEJIBHO JOJI’KEH BbITh
3A3EMJIEH.

5.3.10 Ilpu BBOAE KiamaHa B JKCIUTyaTauuio (mepea caadyeil cUCTeMbl 3aKa3uMKy) CleayeT
MPOBEPUTH FEPMETUYHOCTD MPOKIAI0OUHBIX COSIUHEHHH, YIIIOTHUTENBHOTO Yy3Ja ITOKAa U paboTo-
cnocoOHoCTh cornacHo 7.1-7.3.

5.3.11 YcnoBus, npu KOTOPBIX KJIaNaHbl IPUTOAHBI AJISl SKCIUTyaTauuu B ycioBusix Y XJI4 no
['OCT 15150-69 npu Temnepatype okpyxaroieit cpeipl oT mitoc 5 a0 mnoc 50 °C:

- OTHOCHUTEJIbHAA BIAXHOCTE - 10 80 %;

- atMocdepHoe nasnenue - 86,6 — 106,7 xlla.

Tun atMocdepsl o cogepxanuto Koppo3noHHbix areHToB — I mo I'OCT 15150-69.

5.3.12 Tlepen MOHTaXOM KJiaraHa MpOBEpPUTh:

- COCTOSTHUE YTAKOBKH, KOMIUIEKTHOCTh MOCTABKHU, HATMYUE IKCIUTYATAIMOHHBIX JIOKYMEH-
TOB;

- COCTOSIHME BHYTPEHHHX MOJIOCTEH KilanaHa u TpyOoonpoBo/ia, TOCTYMHBIX sl BU3yaJlbHOTO
ocMotpa. [Ipu o6HapykeHUH B KJlanaHe Wik TpyOOIpoBOie HHOPOIHBIX TeJl HEOOXOIUMO MPOU3-
BECTU IPOMBIBKY M MPOAYBKY KJlallaHa U TpyOOIpoBO/a;

- COCTOSIHME KpEMeXHbIX COeTMHEHU;

- IJIABHOCTH MepeMEICHUS TIOIBUXKHBIX JeTalleH.

5.3.13 MoHTax KJanaHoB JOJDKeH MPOU3BOAUTHCS B COOTBETCTBUM C TPeOOBAHUSIMU JCii-
ctBytomux THIIA u skcriyatanlmoHHONW JOKYMEHTAIMM MO0 TEXHOJOTUH, oOecrednBarouieil nux
COXPAHHOCTb U T€PMETUYHOCTH COEIMHEHU.

5.3.14 IlpucoenuHenue kinamna€a K TpyOONpoOBOLYy M MPHUCOEAMHUTENbHbIE pa3Mephl IO
I'OCT 33259-2015 (ucnionnenue B).

5.3.15 YcraHoBOYHOE MOJIOKEHUE KilanaHa OTHOCUTEILHO TOPU30HTAILHOTO TpyOomnpoBoaa —
TOPU30HTAJIBHOE, 3JIEKTPOIIPUBOJA — BEPTUKAIBHOE, IPUBOJOM BBepX. BaxkHO npeaycMoTpers Me-
CTO Ul IEMOHTAa)Ka BEpXHEH KPBILIKH 3JIEKTPONPUBOA.

5.3.16 Pexomenayercs nepes KianaHaMu yCTaHABIUBATH (DUIBTPHI JJIS 3aLIUTHI €ro JAeTalei
OT TIOBPEKICHUI BCIIEICTBHE MOTIAIaHNSI HA HUX TIOCTOPOHHUX TBEPABIX BKIFOUYCHHUIA.

5.3.17 TlpssmonuHeHble y4acTKU JI0 U MOcClie KianaHa He TpeOyIoTcsl.

5.3.18 Ilpu MOHTaXe sl MOJABECKU U APYTUX paboT cielyeT UCMOoIb30BaTh MarucTpaibHbIe
(bnaHLbl M HAPYKHYIO MTOBEPXHOCTH KOpIlyca KianaHa. 3anpeniaercsi UCoib30BaTh s 3TUX Iie-
neii snektponpuBoid. [Ipu ycraHoBke ¢uiaHIeB Ha TpyOONpPOBOJ HEOOXOAMMO, UYTOOBI (hJIaHIIBI

C.7



TpyOomnpoBoia ObUIM ycTaHOBIIEHBI Oe3 mepekocoB. He nomyckaercsi ycTpaHeHHe MEpeKocoB 3a
cuéT HaTAra, NpUBOALLEro K Aedopmannu (iaaHLeB Kopryca KiianaHa.

5.3.19 DnexkTponpuBo KianaHa JOJIKeH ObITh MOAKIIOYEH K CUCTEME aBTOMATUYECKOIo pe-
T'YJIMPOBAHUS UM K MYJIbTY AUCTAHIIMOHHOIO YIPaBJIeHHs B COOTBETCTBUU CO CXEMOM MOKIIOUe-
HUS$l, IPUBEJIEHHOHN B pyKOBOJICTBE 10 SKCIUTyaTalluu Ha 3JIEKTPONPUBO/I.

5.3.20 Ilepen myckoM CHCTEMBI HEMOCPEACTBEHHO IOCJIE€ MOHTa)ka BCE KJaNaHbl JOJKHbI
OBITb OTKPBITHI U 10JIKHA OBITh MPOM3BEACHA TIIATEIbHAs IPOMBIBKA U ITPOyBKa CUCTEMBI.

5.3.21 B pabGoyeM cOCTOSIHUM KJanaHbl He JOJDKHBI MTOJIBEPraThesl pe3KUM TOJTYKaM, yaapam
Y UYpe3MEpHBIM BUOPAIIMIOHHBIM BO3ICHCTBHSIM.

JlonycTUMBI ypOBEHb BHEIIHUX MEXaHWUYECKMX BO3JeHcTBUM - mno rpynme M3
['OCT 30631-99.

5.4 TexHu4eckoe obcnyxunsaHue

5.4.1 Bo BpeMs 3KCIUTyaTalliy CIEAYET NPOU3BOANUTH NEPUOANYECKAE OCMOTPBI (perjamMeHT-
Hble paboThl) B CPOKHU, YCTAHOBIIEHHbIE IPaQUKOM, B 3aBUCMOCTH OT PeKUMa pabOThl CUCTEMbI, HO
HE peXe 0JJHOTro pa3a B 6 MecsLEB.

5.4.2 Tlpu ocMoTpe HEOOXOIUMO POBEPSTH:

-o011ee COCTOsIHYE KJIalaHa,;

-COCTOSIHME KPENEeKHbIX COEIMHEHU.

5.4.3 PaboTel 0 TEXHUYECKOMY OOCIYXMBAHHUIO AJIEKTPONPUBOIA JOJKHBI IPOBOJAUTHCS B
COOTBETCTBUU C PYKOBOJICTBOM 10 IKCILTyaTalliy Ha JEKTPOIPUBO/I.

5.4.4 llepeueHb BO3MOXKHBIX HEUCIPABHOCTEH M METOJbI UX yCTpaHEHUs PUBEACH B MPUIIO-
'xeHuu b B Tadnure b.1.

6 NMOPAOOK PASBOPKN N CBEOPKU KITAMNMAHOB

6.1 O6Lwme ykasaHus

6.1.1 ITpu pa3dopke u cOopke KianaHa 00s3aTeabHO:

-BBITIOJIHATH MEPbl 0€30MACHOCTH, U3JI0KEHHBIC B HACTOSIIIEM PYKOBOJICTBE;

-TIPEIOXPAHATh YIUIOTHUTEIbHBIC, Pe3b0OBBIEC W HANPABJISIONINE TTOBEPXHOCTH OT MOBPEXKIe-
HUSL.

6.2 MNopsagok pasbopku

6.2.1 Pa3z6opky knanaHoB (pucyHok A.l u A.2 npusnoxeHusi A) Npou3BOAUThH B CIEAYIOLIEM
MOPsLIKE:

-C MMOMOIIBIO AIEKTPONPUBOA 14 OTBECTH 3aTBOP B BEPXHEE MOJIOKEHHE,

-ybenuThes B OTCYTCTBUHU JIaBJIeHUs pabouelt cpelibl Ha yyacTke TpyOonpoBoja, riae yCTaHOB-
JIEH KJIAIlaH;

-OTKJIFOYUTH AJIEKTPONUTAHUE, OTCOEANHUTD MPOBOJA OT AJIEKTPONPUBOJA, OTCOEIUHUTH KOH-
TYp 3a3€MJIEHUs], CHATH KJIallaH ¢ TPyOOIIpoBOAa;
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-nis knananoB DN65-DN150 ocnabuth koHTpraiiky 11 u BbIBepHYTH IITOK 5 U3 MPUCOEIU-
HUTENIbHOM raiiku (mepexoH1Ka) 3JeKTPONPUBO/IA, CHATh KOHTpraiiky 11;

-1 kianadHoB DN15-DNS50 ocnabute BUHTBI cTONOpHBIE 12 1 U3BI€Ub WITOK 5 U3 NMEepexo-
Huka 13; ms knananoB DN65-DN150 ocnabute koHTpraiiky 11 v BeIBEpHYTH IITOK 5 U3 MPHUCO-
€IMHUTEIbHON raiiKu 3NeKTPONpUBOJA, CHATh KOHTpraiky 11 nubo ocnabuth nBa BUHTA (B 3aBU-
CUMOCTHU OT KOHCTPYKLMHU IPUBOJIA);

-BBIKpYTUTH BUHTHI 15 (s kinanaHoB DN65-100 cHsATh kpbiiky 16; mis kinanasHoB DN125-
150 ¢ npuBonom REGADA STO.1 otkpyTuth raiiky M 48 u u3Bnedb BTYJKY NepexoHyI0 (Ha pu-
cyHke He mokasasbl); ¢ npuBoaoM KATPABEJI oTkpyTuTh BTYNIKY NEpeXoaHyO (Ha pPUCYHKE HE
MO0Ka3aHa) ¢ Kopmyca 1) u aeMoHTHpoBaTh 3neKkTponpuBos 14. ITopsaok MoHTaxa M IeMOHTaXxa
AJIEKTPOINPUBOJA CMOTPU PYKOBOJICTBO IO IKCILTyaTallMU 3JIEKTPOIIPUBOJA;

-CHSITh KOJIbLIO cTonopHoe 10, u3Bieusb ceano 4 ¢ yrioTHEHUeM cejyia 6 U ITOK 5 ¢ 3aKpen-
JIEHHBIM Ha HEeM IUIYHXEepOoM 2 U KOJIbLIaMU TUIyHKepa 3;

-BBIBEpHYTb BTYJIKY 7 U3 KOpIlyca KjamnaHa |, u3Bjieub YIUIOTHUTENbHBIHN y3el mToka 9 (CHSIB
CTOTOPHBIE KOJIbLIA);

-U3BJIeYb YIJIOTHUTEIbHbBIE KOJIbLA 3 U3 MIyHkepa 2.

6.2.2 Bo3MOXXHOCTh TIOTaIaHMs MIOCTOPOHHUX MPEIMETOB IpH COOpKe M pa30opKe JOJKHA
OBITh UCKJIFOYCHA.

6.3 Cbopka knanaHa

6.3.1 Ilepen cOopkoii HEOOXOAUMO BBIIIOJHUTH CIEAYIOLIUE TPEOOBAHHUS:

-TLIaTeIbHO OYUCTUTh BCE JIETANIU OT 3arpsi3HEHMS;

-JIeTall IPOMBITh, TpyLIMecs noBepxHocTU cMaszarh cmaskoil [IUATUM-201 'OCT 9433-80
WIA aHAJIOTUYHON B MecTaxX, He COIMPHKACAIONINXCS C padodeil cpemoif; cMaszaTh CHIMKOHOBBIM
xommnayHjioM Molykotel11 ¢ToporuacToBble U pe3MHOBBIE KOJIbLA y371a YIIJIOTHEHHS LITOKA.

6.3.2 CO60opKy KJ1anaHoB NPOU3BOIUTH B MOPsiIKE, 0OpaTHOM ero pa3dopke.

6.3.3 CoOpaHHble KJIanaHbl MOJABEPTHYTH MPOBEPKE:

-Ha repMETUYHOCTh OTHOCHUTEJILHO BHEIIIHEH Cpe/ibl;

-Ha TepPMETHYHOCTH 3aTBOPA;

-Ha paboTOCIOCOOHOCTb.

7 YKA3AHWA MO NPOBEAEHNIO UCMbITAHUN

7.1 UcnibiTaHusi HA TEPMETUYHOCTh MECT COCIMHEHHMH M YIUIOTHEHMsI LITOKA MPOBOAST Ha
MOJTHOCTBIO cOOpaHHOM Kitanane. Vcnbitanus nmpoBoAsT Bojoi. Bomy mogaoT B OMH U3 MaTpyOKoB
MIPH 3arJylIeHHOM JPYroM matpyOke v OTKphITOM 3aTBope (Ki1amnaHe). [Ipu mpoBeneHnr UCTIBITAaHUMA
BO3JyX U3 KJIalaHa JOoJDKeH ObITh yaaleH MoJHOCThI0. Temmeparypa Boabl qomkHa 66Tk (5-40) °C.
Pa3HocTh TemnepaTyp CTEHOK KJlalaHa U OKPYXKAIOUIEro BO3/yXa BO BPEMs UCIIBITAHUN HE JOJHKHA
BbI3BIBATh BbINAJICHUE Bark Ha MOBEPXHOCTH CTEHOK KjanaHa. KjanaH BeIIEpKUBAIOT MPU YCTAHO-
BUBLIEMC UCIIBITATENILHOM AaBienuu P,=1,25 PN (2 MIla) B Teuenue 1 mun (Juis xnanasos ¢ DN
<50 mMM) u B Teuenue 2 MuH (i kiaanaHoB ¢ DN > 50 mm). [locne sToro naBneHue J0KHO OBITH
cHumxeHo 10 PN=1,6 Mlla u BeigepkaHO B TeUeHHWE BpeMEHH, HEOOXOJAUMOro JJisi OCMOTpa, HO He
MeHee 2 MUHYT. [ 'epMEeTUYHOCTh MECT COEIMHEHUN W YIUIOTHEHUS IITOKA CUMTAETCS YJIOBJIETBOPU-
TEJbHOM, €CJIM MpH BU3yaJIbHOM OCMOTpE IOCJI€ UCHBITAHUN HE OOHAPYKEHO MEXaHUYECKUX pa3-
pyLLIeHMi 1160 OCTATOUHBIX JedopMalluii a IPU UCIIBITAHUH He OOHAPY)KEHO TeUel WK «ITOTEHUI».
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7.2 TlpoBepKy repMeTUYHOCTH 3aTBOpa MPOBOSAT MPHU 3aKpbITHH Mpoxona A—AB (pucyHok
A.l u A.2 npunoxxkeHuss A) dJIeKTpONpuBoaIOM 0e3 MCMoJb30BaHus pydHoro ayosepa. [IpoBepky
MPOBOJAT MyTEM MOJauu BOJAbI BO BXojHble naTpyOku A u B nasnenuem 0,4 Mlla, npu 3T0M BbI-
xoaHoi nmarpy6ok AB nmomkeH ObITh coolieH ¢ atMocdepoit. McnbiTaHusi TpoBOAUTh 3 LUKIAMU
OTKPBITHUS ¥ 3aKPBITHUS KJIallaHa C MOMOLIBIO 3JIEKTPONPUBO/A TP HOMUHAIHOM 3HAUYEHUH yCUITUSI.

[IpoBepka repMeTHUHOCTH MPOBOAMTCS MOCIIE TPEThero Hukia. I1poaomKuTebHOCTh UCTIbITA-
HUH MpU YCTAaHOBUBLIEMCS JIaBJIEHUU HEe MeHee | MUH. BenuunHy npoTeuku u3MepsTb MEPHOU eM-
KOCTBIO C IIeHO# nenenuns 1 oM.

[Tponyck BoabI B 3aTBOpE, IIM/MEH onpeessaTh o GopmyJe:

Q3aT= Vit ( 1 ) 3
rae: V- BeIu4YuHa IPOTEUKH, 1M ;
t - MPOAOKUTELHOCTD UCTIBITAHUHN, MUH.

[Iponyck Bo/bI B 3aTBOpPE MPU UCHBITAHUU KJIAMAHOB HA F€PMETUUYHOCTb HE JIOJIKEH MPEBbI-
math 0,01 % ot K4

7.3 UcnibiTanus Ha paboTOCIOCOOHOCTh MPOU3BOAAT MyTEM IIECTUKPATHOTO MOABEMA U OMyC-
KaHUs KJIaraHa ¢ MOMOIIBIO 3JIEKTPONprBoAa 6e3 mojaauu cpeibl B Kianad. JlonoJHUTebHO HE00XO-
JIMMO TIPOBEPUTH paboTy pydHOro aydsepa, MO3UIMOHEPA, KOHEUHBIX BhIKIIIOUaTes el (pu UX HaIH-
Y1) 110 IKCIUTyaTallMOHHOMN TOKYMEHTAIIUH Ha 3JIEKTPOIIPUBO/L U JIOTIOJIHUTEIIHHBIE OJIOKH.

Knananel cuntaroT paboToCrocOOHBIMM, €CTU BCe MOABMKHBIC YAaCTH TiepeMelnaroTcs 6e3 3a-

€/1aHuil ¥ PHIBKOB, a IOTIOJTHUTEIbHBIE OJIOKH BBITIOJTHSIOT CBOU (DYHKITUH.

8 NMPABUJTIA XPAHEHNA N TPAHCTIOPTUPOBAHUA

8.1 XpaHeHue

8.1.1 XpaHeHue KkianaHoB MPOU3BOANUTH B YIIAKOBKE MPEANPUATUSA-U3TOTOBUTENS B 3aKPBITHIX
CKJIa/ICKMX MoMmeleHusx B cootBeTcTBuu ¢ rpynnoi 1 (JI) TOCT 15150-69 npu temmneparype oT
witoc 5 g0 mwmoc 35 °C, otHocutenbHOi BiaxHocTu oT 30 1o 80 %; B yclOBUSIX, UCKIIIOYALO-
mMX UxX aedopMaluio U MOBPEXKIEHHE, a TaKkKe BO3JeicTBIe aTMOC(EpPHBIX OCaJKOB U arpeccuB-
HBIX cpell, 00ecreunBalollX UX COXPAHHOCTh B TeUeHHUe rapaHtuiiHoro cpoka. He momyckaertcs
XpaHEHUE KJIalaHoB B OJTHOM ITOMEUIEHUN C KOPPO3MOHHO-aKTUBHBIMU BELIECTBAMHM.

8.1.2 KnamaH, HaxoasmuiCs Ha JJIUTEIBHOM XpaHEHUH, MOJBEprarb MEepUOANUYECKOMY
OCMOTpY HE peXke OJHOro pasza B roi. lIpu HapylieHMM KOHCepBalUU MPOBECTH MOBTOPHYIO KOH-
CepBalHUIO.

Bce HeokpainieHHbIe MOBEpXHOCTU JAeTajieil (0OpaboTaHHble W HeoOpaOOTaHHbBIE) OJIKHBI
OBITh TOKPBITHI TOHKUM CJI0eM KoHcepBannoHHoro macna HI203 TOCT12329-77. BapuanT 3amiu-
Tbl B3-1 win B3-4 no 'OCT 9.014-78.

KoHcepBalloHHYI0 cMa3Ky HaHOCHTb Ha OOEKHUPEHHYIO YHCTYIO U CYXYIO MOBEpPXHOCTb.
OO6e3xupuBaHrue MPOU3BOAUTH UYMCTON BeTOIIblO, cMoueHHOHM B OeH3uHe mo ['OCT 31077-2002.
[IpoxonHble OTBEPCTHSl JOJOKHBI OBITh 3aKpbIThl 3ariymikamu. Bapuant ynakoBku BY-0
['OCT 9.014-78. Cpox 3amutsl 6€3 KOHCepBaLuH 3 roja.

8.1.3 Jlns BBeneHus: kjamnaHa (MOJIHOCTHbIO TMOJBEPTHYTOrO KOHCEPBALMM ISl JAJIUTEIBHOTIO
XpaHeHus1) B OKCILTyaTaluo, He00X0IMMO POU3BECTU €ro0 PaCKOHCEPBALMIO, YAAIUB KOHCEpPBALlU-
OHHYIO CMa3Ky BETOILBIO € TOCTIEAYIOLINM 00€3KUPUBaHUEM OCH3UHOM.

[Tpu XpaHeHUH KJIanaHbl JOJKHBI OBITH MPEIOXPAHEHBI OT MEXAaHUUECKUX MMOBPEXKACHUH.
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8.2 TpaHcnopTupoBaHue

8.2.1 KnanaHsl pa3pemiaercsi TpaHCIOPTUPOBATH JIOOBIM BUAOM TPAHCIOPTA B COOTBETCTBUU
C MpaBUJIaMU TIEPEBO3KH IPY30B, AEHCTBYIOLIMMHU HAa TAHHOM BHUJIE TPAHCIOPTA, IPU TeMIIepaType
Bo3ayxa ot MuHyc 30 g0 mmoc 50 °C 1 OTHOCUTENBHOM BIaXXHOCTU Bo3ayxa 99 %, B ynakoBke u3-
roroButens. [IpegycMoTpeTs 3auTy oT aTMOoc(hepHbIX 0CaaKoB U nbUIH. [Ipu morpyske u pasrpys-
Ke He JlonmyckaeTcs OpocaTh U KaHTOBATH SIIUKU. Y CIIOBUS TPAHCTIOPTUPOBAHMS TOJIYKHBI COOTBET-
CTBOBATh YCJIOBUSIM XpaHEHUSI.

8.2.2 TpancnopTHpoBaHUe KJAaHOB OCYIIECTBISIIOT B YCJIOBUSX, MPEAYCMOTPEHHBIX
I'OCT 15150-69 nns rpynmsl 4 (0K2), uckiitovarommx BO3JAEUCTBUE MPSMbBIX COJHEUYHBIX JIydei,
aTMOC(epHBIX 0CAJKOB U arpecCUBHBIX CPE/l.

8.2.3 TpeboBanus B 4acTW BO3JEHCTBUSI BHEIIHMX MEXaHMYECKHUX (PaKTOPOB MPHU TPaHCHOP-
tupoBanuu - 1o rpynne C 'OCT 23170-78.

8.2.4 Jlns ynoOcTBa TPaHCMOPTUPOBAHUS KJaaHbl MOTYT YCTAaHABIWBATHCS HA JCPEBSIHHBIM
MOJIZIOH, 00EPTHIBATHCS MIICHKON «CTpeiu» UK MOJTUAITUIICHOBOM BO n30exkaHue 3arpsi3HeHui.
Bo u3bexxanue noBpexaeHU Mpu TPAHCTIOPTUPOBAHUU HEOOXOAMMO MPOU3BOIUTH HAIEHK-
HO€ KpeIJIeH!e MOAJA0HA ISl UCKIIFOUEHUS BO3MOXHBIX TIepeMELLEHUH.

9 CBEAEHWA OB YTUJIM3ALIUN

9.1 Knanan He COJEp)XUT B CBOEM COCTaBE OMACHBIX WJIM SAOBUTHIX BELIECTB, CIIOCOOHBIX
HAHECTH BpeJ 3/70pOBbIO UEJIOBEKa MM OKpYXalolllel cpele W He MpeACTaBlIseT OMacCHOCTH Jis
’KU3HU, 37J0POBbS JIIOJIEH U OKpyxaroliel cpeabl. B 3Toil cBs3u yTuiM3auus KianaHa MOXET Mpo-
M3BOJIUTHCS 10 MpaBUIaM YTUIU3aLUKN 00IIENPOMBIIIIIEHHBIX OTXO0/10B.

9.2 Cenenust 00 yTUIM3aLUU JIEKTPOIPUBOJA CMOTPU B PYKOBOJCTBE MO HKCIUTyaTallMl Ha
HEro.
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NPUNOXEHUNE A

YcrpoiicTBO KilanaHa
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Pucynok A.1 YcrpoiictBo kianana s DN15-DN50
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Ta6nuua A.1-IlepeyeHb OCHOBHBIX J€TajICH KanaHa

Tloznmu HaunmenoBanue neranei [Ipumeuanue
1 Kopnyc knanana Pucynok A.1, A.2
2 [Tnymxep Pucynok A.1, A.2
3 VY IUIOTHUTEIBHBIE KOJIBLIA TUTyHXKEPA Pucynok A.1, A.2
4 Cemto Pucynok A.1, A.2
5 [IITok Pucynok A.1, A.2
6 Y1oTHUTEILHOE KOJIBIO celia Pucynok A.1, A.2
7 Brynka Pucynok A.1, A.2
8 VYIUI0THEHNE BTYJIKU Pucynok A.1, A.2
9 YIIOTHUTENBHBIN y3€IT IITOKA Pucynok A.1, A.2
10 Konsuo cronopnoe Pucynok A.1, A.2
11 KonTpraiika Pucynok A.2
12 BuHT cTonopHslii Pucynok A.1
13 IlepexonHuk Pucynok A.1
14 DJeKTpoIpUBOA Pucynok A.1, A.2
15 BuHT KpenexHslii Pucynok A.1, A.2
16 Kppika Pucynok A.2

Pucynok A.3 MoHTaxHbIE MOJOKEHUS KJIAMTAHA C AJIEKTPONPUBOAAMU
TEITUIOCHIJIA TSL-1600, TSL-2200; REGADA: ST mini, ST 0.1; KATPABEIJI

Pucynok A.4 MoHTaxHbIE MOJIOXKEHUS KianaHa ¢ anekTpornpuBogoM REGADA ST 0.
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MPUINTOXXEHUE B

Tabmuna b.1-Ilepeyenb HeUCIPABHOCTEM, MPUUMHBI U MOPSIIOK UX YCTPAHEHUS

KOpIyca 3JIEeKTpPOIPHUBO-
na (cBeiie 65 °C)

QJICKTPOABUTATEIIA WJIM HE HC-
IMpaBHa LCIIb SJICKTPONUTAHUA

Onucanue Yka3zaHus 1o yCTPAaHEHUIO OTKA30B
Ne . Bo3MoHbIE TPUUYUHBL .
HCUCIIPABHOCTCHU H IMOBPCIKACHHUU
1 Her nonnoro xona wmro-| 1 Knanan He orperynupoBan no| 1 IlpousBectu peryiupoBKy Xoaa
Ka XOdy IITOKA 5 IITOKA HACTPOUKOW 3JIEKTPUYECKOTO HC-
MOJTHUTEJIEHOI0 MEXaHU3Ma
2 llonapmanue noctopoHHUX| 2 CHSTH KoJbLO cTronopHoelO u cemmo 4
MPEeMETOB MEXKIY TUTYH)KEPOM 2 |yAaIUTh TOCTOPOHHUI MpeIMeT
U ceqiioMm 4
2 | Ocrarounas mnporeuka|l M3HomeHo yruotHeHue 3 B| 1 3aMeHUTH YIUIOTHEHHE 3 B IUTyHXKepe
KJIarlaHa B 3aKPBITOM CO-|ITYHXKepe 2 2
cTosHuu Bbime gomy-|2 Ilomaganue mnoctoponHux| 2 CHATH Koubllo cTornopHoel0 u cemo 4
CTHMOT0 3HAYECHUS MPEeMETOB MEXKIY ITYH)KEPOM 2 |yIauTh MOCTOPOHHUM NpeAMET
U ceiioM 4
3 | 3arpynneno nepemeine-|1  [lomamanwe mnoctoponnux| 1 Pa3o0paTe KiamaH, MPOMBITh, OYH-
HHE IITOKA BKJIOUEHUH (Mycop, prKaBYMHA)|CTUTh OT I'PS3U U MOCTOPOHHUX BKIIIO-
B 3aMOPHBIH y3e KianaHa YeHUl, OYMCTUTH BO3MOXKHBIE 3aUPHI.
CMazath BCe IOJBH)KHEBIE JeTald, He
CoTpHKacarolmecs co cpesioil, coopath
Y HACTPOUTH KJlarnaH
2 IlpousBecTH HECKOJBKO LUKIIOB "OT-
KPBITO-3aKpHITO" Uil MPOBEPKU ILIaB-
HOCTH X0/
4 | HerepmernuHoctb 1 M3Hoc ymotHUuTenbHOro y3ial 1 3aMeHUTh YIUIOTHUTENbHbIE KOJIbLA
YIJIOTHEHUS IITOKA IITOKa 9 B YIUIOTHUTEIIBHOM Y3JI€ IITOKa 9
5 | Herepmernunocts Me-| 1 IloBpexxneHo yrsioTHeHue| | 3aMeHHTH YIJIOTHEHHE BTYJIKH §
CTa COEIUHEHUS BTYJIKH|BTYJIKU 8
3 1 Kopnyca Kianasa |
6 (@378115513171 HarpeB| 1  IloBpexxmenne  oomoTku| 1 [IpoBepuTh MOHTaX 3IIEKTPOCXEMBI,

3aMEHUTH JIBUTATENb (P HEOOXOAMMO-
CTH)
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M TENAOCHAA

TPYNMNAKOMMOAHWK

PIRV

3AHMMAETCS MPOU3BOACTBOM M PEAAMIALIMEN CAEAYIOLLLEM MPOAYKLIMM:

PETYAATOPH
AABAEHNS
[MPAMOTO
AENCTBMA

RDT

PETYAATOPHI
AABAEHNYA
«AO CEB%n

RDT-S

KAATMAHD
MPOXOAHbIE
CEAEABHbIE

PEMY AUPYIOLUWE

TRV

MOAYAUN
YTPABAEHUA

MHOTO-
PYHKUNOHAABHbBIE

TTR
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KAATNAHDbI
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TRV-3

LLIKASPHI
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00O "3aBon Tennocuna"

Jloroiickuii Tpakt, 22a, kopmyc 2, opuc 702,
220090, r. MuHck, Pecniybnuka benapych
tel.fax. (+375-17) 396-89-16, 396-89-18
e-mail: teplo@teplo-sila.by
www.teplo-sila.com
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