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0 3ABOJLE

lMpouzsogutenn cucrembl Tpy6onposogos G-Ray — komnaHus «[1K KoHtyp» cnewuanusupyerca Ha npou3BoncTBe NOAUMEPHbIX
Tpy6 1 GUTUHIOB yxKe cBbllwe 8 NeT U ABNAETCA OZHUM U3 BegyLux npoussoguteneil B Poccun. bonbiwoii onbit, npuobpeteHHbiii
B nepepaboTKe HOBbIX MaTePMasioB, MPUBEN K CO3AaHUI0 TPYObl U3 NONUITUNEHA NOBbIWEHHOI TepmocToiikocTu PE-RT.

Wsrotosnenmne Tpybonposopa n3 HoBoro coBpemMeHHoro matepuasna PE-RT no3Bonser cHu3nTh Nnpon3BofCTBEHHbIE PACX0Ofbl 1

obecneunTb JOCTYMHYIO KOHEUHYIO CTOUMOCTb NPOAYKLMAN.

= NPOWU3BOJCTBO

3aBog, 000py0BaH CEMbK) COBPEMEHHBIMU MPOM3BOACTBEHHBIMY
JINHUAMU C NPOU3BOAMUTENBHOCTBH 0 25 KM B CYTKM.

CrabunbHo Bbicokoe kauectBo npogykuum <K KoHtyp»
obecneunBaeTcs NPUMEHEHNEM UHHOBALMOHHbIX TEXHONOMMIA

1 MaTepnanos. ABTOMAaT3aLLyA NPOLLECCOB 1 NPOJYMaHHbIN NOAXOA
K KaX oMy 3Tany Npou3BOACTBA rapaHTUpyeT He3ynpeuHoe KauecTso
npogykuuu komnanuu. Kaxzas naptus npoxogut obssatenbHble
NpUEMOCAATOUHbIE UCTIbITAHUS B COBCTBEHHON NabopaTopuy.

Bes npogykums «K KoHTyp» nonHoctbto cooteeTcTBYeT Tpebo-
BaHUAM HOPMATUBHbBIX JOKYMEHTOB 1 3acTpaxosaHa Ha 10 munnno-
HOB pybneii.

CI'ICLI,I/IaﬂI/ICTbI MCCNesoBaTENbCKOM na6opaTopMM 3aHUMaTCA
TECTUPOBAHMEM NPOAYKLMAN 1 pa60Ta|0T Haf, CO30aHNEM HOBbIX

TEXHOJOTWIA 1 X BHEZPEHUEM B NPON3BOACTBO. MHKeHepamu
KomnaHuy bbina paspaboTaHa yHuKanbHas nonumepHas Tpyba
G-Ray Oxy c aHTUKUCIIOPOZAHBIM CIOEM, PACTIONIOKEHHBIM BHYTPU
Tpy6bI. MpuMeHsemasn cuctema TpybonpoBoA0B Ha HAafBIKHOI
rUNb3e NO3BONAET CO3AaTb aOCOMIOTHO repMETUUHOE COefuHeHME be3
WCM0/b30BaHUA PE3VHOBBIX YNIOTHUTENEN.

B panbHeilwem komnaHus cTaBuT nepeg coboii 3agauy cTatb
OJHUM 13 BEZYLLMX POCCUICKMX NPEANPUATUI NO NPOU3BOACTBY
NNacTUKOBbIX TPY6ONPOBOSOB f/151 CUCTEM XONIOLHOTO, FOPAUETO
BOZLOCHabXeHus u oTonneHus. B Tom, uto Takas pabota Hamu
[JENCTBUTENBHO NOCTOAHHO BELETCSA, KIMEHTbI MOTYT yoeauTbes,
MOCETUB NPESNpPUATHE.

JestenbHocTb komnaHum «[1K KoHTyp» oTBEuaeT cambim cTporum
CTaHfapTaM KauecTBa, Uto NOATBEPKAAET MEXZAYHAPOLHDIi
ceptuoukar ISO 9001:2008.
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KOHTPOJIb KAYECTBA

Boinyckaemas npopykuua cuctembl G-Ray cootsetcTyeT TpeboBaHAM HOpMaTUBHBIX JOKyMeHTOB. ObecneunBaeTtca nocTosH-
Hblii KOHTPOJIb KauecTBa B TeUeHWe BCEro MPOU3BOACTBEHHOTO LKA — OT MPOBEPKW KauecTBa MOCTYNAlOLWEro CbipbA A0

NpUeEmMOo-COoaToOUYHbIX NCNbITaHWIA rOTOBOIA npoayKLuu.

KoHTponb KauecTBa MpopyKumn OCyliecTBASETCA Ha COOCTBEHHOM MCMbITaTeNIbHOM 060PYAO0BaHUM, aTTECTOBAHHOM npu
yuacTuu YpanbcKoro HayuHo-uccie,0BaTeNbCKOro UHCTMTYTa MeTposiornn. C Kaxgoil N3roToBNEHHOI NapTueid NpogyKLuM B
nabopatoputo nocTynatoT 06pasibl A1 NPOXOXAEHNA UCTIbITaHUIA Nog, faBneHuem Ha 6ase metoga MOCT 32415-2013.

M BbICOKOKAYECTBEHHOE CbIPbE

[ina obecneuenns cTabunbHOCTM KauecTa Bbinyckaemoi
npogaykumuu «MNK KoHTyp» ncnonb3yer uMnopTHOE UCXOAHOE Cbipbe
LyondellBasell (Hostalen 4731B), LG Chem (Lucene, SP988),
Dow (Dowlex 2388).

ﬂOI‘IOﬂHI/ITeﬂbHO npoBOAUTCA KOHTPOJIb HA COOTBETCTBUE
XapaKTEPUCTUKaM 3aBOLa-U3roTOBUTENA. VlsmepﬂeTcn nokKasaTte/ib
TEKYUECTU pacnnaBa Ana nOIMMEPHbIX MaTepnUanos, ﬂOSBOl’Iﬂ}OLLLI/II?I
KOCBEHHO ONPERENATb MONIEKYNAPHYO MACCy NOJIMMEpPA, a TaKxe
MOJIEKYNIAPHO-MACCOBOE pacnpefeneHne, no KOTOpoMy MOXKHO
OLUEHUTb MEXAHUUECKUNE XaPAKTEPUCTUKIK NOIMMEPA YXKE Ha 3Tane
BXOZHOr0 KOHTPONA.

M nPOM3BOACTBO PUTWUHIOB

«[MK KoHTyp» Npou3BoguT NaTyHHble GUTUHTIA KaK Ha TEpPUTOPMN
KHP, tak 1 Ha MowwHOCTSX cOBCTBEHHOMO 060pYAOBaHNS,
pacnonoxXeHHoro Ha Tepputopun 3asoga 8 P®. B npouecce
U3roTOB/IEHMS GUTMHIOB UCMONB3YETCS BbICOKOKAUECTBEHHDIN
NaTyHHbIA NPYTOK NPOU3BOLCTBA YPabCKUX 3aBOSO0B.

MpumeHAEMbIil METOZ rOpAUEro NPECCOBAHNS B 3HAUUTENbHOI
CTENEeHN YBENNYNBAET NPOUHOCTHbIE XaPAKTEPUCTUKN KOHEUHbIX
n3nenui.

Bbicokas TouHOCTb
obecneumnBaercs
6narogaps
0bpaboTke peraneit
Ha COBPEMEHHbIX
CTAHKaXx C YnC/IOBbIM
NporpamMMHbIM
ynpaBneHuem.

M NCNbITAHNA TPYB

Croiikoctb npun NnoCTOAHHOM BHYTPE€HHEM [ aBIEHNN

Bo Bpems aToro ncnbiTaHus anemMeHTbl TpybONpoBoAa HaxoAATCA
noJ, pacueTHbIM faBneHnem npu temnepatype sogbl 200C nnu
950C, B TeueHne pasHbix BpEMEHHbIX UHTepBanos: 1, 22, 165, 1000
yacos.

WcnbiTaHns, NpoBoAMMbIE B TAKMX KECTKIX YCIIOBUSAX, 03BO/IAIOT
rapaHTupoBarb pabotocnocobHocTb Tpybonposoga B Teuerue S0 ner.

OTHocUTENnbHOE YANNHEHNE NPU pa3pbiBe

Bbicokas anacTuuHocTb Tpyb 13 TepMocTOiiKoro nonunatunexa PE-
RT npeBocxoauT no anacTuuHocTy TpyObl U3 Apyrux MaTepuanos.
CoeZMHEHME C HAZBUKHOI MANb30I TaKKE BblAEPXKNBAET UCMbITAHUE
Ha OTHOCUTENbHOE YAIMHEHUE.

KoHTponb GUTNHIOB 13 natyHu u gpyrux marepuanos
BK/1IOUAET: reOMETPUUECKINII KOHTPOSIb, NPOBEPKY MEXAHUUECKUX
XapaKTepucTuK (Npesen NpoUHOCTM NpU CxaTum).

TEXHYECKOE PYKOBO/ICTBO 3 0



- HOMEHK/IATYPA JIATYHHbIX GUTUHIOB «KOHTYP» I

M INb3A HAOBWKHAA BEC
pasmep, MM Ke/wm

20,5 0,026 61601016010

20 21 24,5 0,029 61601020010 10
25 26 30 0,049 61601025010 10
32 32 38 0,091

B MY®TA COEAVNHUTENBHAA

EXNBEITEES
16 2.2)x 16 2.2) 0040 61201016010
20(28)x20(28) 52 14 0060 61201020010 5
B535x2535 61 15 0,100 61201025010 5

32(84)x32(84) 74 16 0,191

B MY®TA NEPEXOOHAA

EXRREIETNEY

16 (2,2) x 20 (2,8) 19,5 0,047 61203020110 5
16 (2,2) x 25 (3,5) 52 14 0,068 61203025110 5
20 (2,8) x 25 (3,5) 56 14 0,095 61203025210 5

25(3,5)x32 (4,4 67 14 0,175

H MY$TA C HAPY)XHOWN PE3bBOIA

EXRRABEAETNES

16 (2,2) x 1/2 15 0056 61211016110

16(2)x3/4” 49 34 197 0078 61211016210 5

20@28x1/22 51 32 15 0077 61211020110 5

20(28)x3/4 54 34 197 0090 = 61211020210 10

535x3/4” 58 35 197 0115 = 61211025210 5
25(35)x1”

32(44)x 17
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I HOMEHK/IATYPA IATYHHbIX GUTUHTOB «KOHTYP» -

I MY®TA C BHYTPEHHEI PE3bBOIA

BEC,

16 (2,2) x 1/2 0,078 61212016110
16(22)x3/4” 46 30 0,103 61212016210 10
200@8x1/2" 46 21 0,082 61212020110 10
20028x34 50 31 0,131 61212020210 5
2535)x3/4” 52 29 0,162

2535 x1” 57 35 0,182
32 (4,4) x 3/4”

32(44)x1”

I MY®TA C HAKUHOW rAKOWA

BEC,

1622 x 12" 0054 61220016110
16(22)x3/4” 48 23 0070 61220016210
20@8)x1/2” 51 23 0065 61220020110
20(8)x3/4” 51 23 0084 61220020210
2535)x3/4” 65 32 0,105

2535 x1”

32(44)x1”

M YFO/lIbHUK COEAVHUTE/NbHbIN

EXRNEIETEES

16 (2,2) x 16 (2,2) 21 0067 61401016010
20(28)x20(28) 43 21 0,104 61401020010 5
25 (3,5) x 25 (3,5) 51 27 0,165 61401025010 2
32 (4,4)x 32 (4,4)




HOMEHK/IATYPA JIATYHHbIX GUTUHIOB «KOHTYP» I

I YIOJIbHUK C HAPY)XHOW PE3bBOIA

PR

16@Yx1/2 34 0,084 61411016110
20@8x1/2" 34 21 13 34 0,098 61411020110 5
028x34” 43 23 17 31 0172 61411020210 5
2535)x1”
3234 x1”

M YrOJIbHVK C BHYTPEHHEW PE3bBOW

BEC,

162 x1/2° 49 31 0,185 61414016110 10
20@28x1/2> 55 23 19 31 0212 61414020110 10
2028)x3/4” 58 26 19 36 0,165 61414020210 10
25(3,5) x 3/4”
32 (4,4) x 3/4
3284 %1

M YIroN1bHUK C KPENJIEHWEM BHYTPEHHAA PE3bBA

BEC,

1622 x1/2> 40 0,128 61418016110
2028)x1/22 40 54 29 41 0,160 61418020110 10
2028 x3/4 40 48 27 41 0,165 61418020210 5
25(3,5) x 3/4”




I HOMEHK/IATYPA JIATYHHbIX GUTUHIOB «KOHTYP»

M TPONHWK COEAVHUTE/IbHbIN

BEC,

16x16x16

20x20x20

25x25x25

32x32x32

37
46

38
44

22
25

0,085
0,134
0,222

61501016010
61501020010
61501025010

5
5

I TPOVHWK NEPEXOAHON

BEC,

16x20x16
16x25x16
20x16x16
20x16x20
20x20x16
20x25x20
25x16x16
25x16x20
25x16x25
25x20x16
25x20x20
25x20x25
25x25x20
25x32x25
25x25x32
32x16x32
32x20x32
32x25x32

40
35
38
33
42
41
41
41
43
39
43
41
49
53
48
48
52

44
35
35
35
44
40
40
40
43
43
43
47
54
53
42
47
53

40
33
38
37
42
41
41
41
38
41
43
47
49
53
48
48
52

0,106
0,116
0,123
0,167
0,105
0,160
0,142
0,155
0,172
0,156
0,170
0,184
0,196
0,276
0,277
0,287
0,307
0,332

61503016110
61503016210
61503020110
61503020210
61503020310
61503020510
61503025110
61503025210
61503025310
61503025410
61503025510
61503025610
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GUTUHI O NA TPYB G-RAY HA HALLBUXXHOW MMJ1b3E

' COBPEMEHHAA TEXHOJ10IAA
COEAVHEHNA

butunmv npegHastavedbl ans coegunerus Tpy6 «Koutyp G-Ray»
NPy MOHTaXKe BHYTPULOMOBBIX CUCTEM FOPAUETO U XONOAHOTO
HanopHOro BOAOCHAOXEHWS U PafMaTOPHOO OTOMJIEHNS.

B MATEPWAN

CoenuHutenbHble getanu cuctembl G-Ray urotoBneHbl u3 cneuu-
abHbIX CM/IABOB IATyHM, YCTONUMBBIX K KOppo3uu, mapok JIC59-1,
JIC59-2 B Tom uncne, B cootBeTcTBMM € EBpOneiickumu ctaHgaptamm
CW617N. GutuHri ycToitumsbl K BbIMbIBAHUKD LWHKA, UTO MO3BONISIET
1CMO/Ib30BaTb MX B CUCTEMAX MUTBEBOTO U XO3ANCTBEHHOMO BOJO-
NpoBOJa, FOPAYETO BOJOCHAOKEHNS, OTOMIEHNA, @ TAK)KE Ha TeX-
HOMOTMYECKMX TPYOONPOBOAAX, TPAHCTOPTUPYHOLLUX XKUAKOCTH,
HearpeccuBHbIX K Matepuanam Tpyb u GUTMHIOB.

buTUHIM N3roTaBAMBAIOTCA METOZOM rOpsAYel WTAMMOBKIA C NOC/e-
[Jytolueil TokapHoil 06paboTKoii.

Pe3b0bl feTaneii: BHYTpEHHAS TPYOHas LUNMHAPUUECKaS; HApYXKHas
Tpy6Has uununapuueckas no FOCT 6357 knacca Tounoctu B.

bUTUHT ABNSETCA YHUBEPCANbHBIM U NPEfHA3HAYEH 4NA BCEX
BugoB Tpy6 G-Ray.

YHukanbHas cTpykTypa

Mpu pa3paboTke u NPOM3BOACTBE NAaTYHHbIX GUTUHIOB CMIELUANNACTbI
«[K KoHTyp» u3yunnu n npumMeHUNN HaunyuLLyro KOHCTPYKLUIO Ans
Tpy6 «KoHTyp G-Ray». Bnarosaps atomy, Kax/blii 3S1€MEHT GpUTUHIA
MMEET ONTUMU3MPOBAHHY0 FTEOMETPUIO, UTO 0becneunBaeT ux

[LONIFOBEUHOCTb 1 HALEXHOCTb HA NPOTSKEHUN BCETO CPOKA CATYKObI.

OcobenHocTn KOHCTPYKLUM dpuTtuHra «KoHTyp»:

© KoHuueckmii An3aitH BXOAA LUTYLLEpa NOMOraeT fierue
3aX0AUTb GUTUHTY B TPYOY.

© YBennueHHoe ceueHne GUTUHIa U BHYTPEHHAS dacka
Ha KOHLLe CNocoOCTBYIOT HECNPENATCTBEHHOMY TEUEHUIO
MOTOKa BOAbI BHYTPb GUTUHIA MO CPABHEHUIO

C GUTUHIAMI APYroil KOHCTPYKLLAN.

© GnaHeL, BbINONHEH B
pa3mep runb3bl Ans npe-
[OTBpALLEHNS ee NepeKoca
UMW NOBPEXAEHNA GUTUHTA
Npu U3NNLLIHEM YCUNN.

* CneuvanbHblii npodunb
3ybL0B Ha WTyLEpe GUTUHTA
YKPENNAET COEANHEHNE.

® [Ipamoii yron y kpas dnaHua B MecTe GuKcaLmmn
WHCTPYMEHTA MO3BOJIAET JIyullie YAEPXKUBATb GUTUHT
Npu 3anpeccoBKe, He 1aBas EMY CMELLATLCA

1 NepeKalmnBaTbes.

HagBuxkHas runbsa ons
nonumMepHoii Tpybol G-Ray He
nofBepraerca TemnepaTypHoMy
PacCLLMPEHMNIO U HE «CMON3AEeT»
npu aBapuiHbIX pexnmax

B CUCTEME OTOMJIEHNSA,
XapaKTepU3yHoLLMXCA CKauKamu
TemnepaTtypbl 1 faBieHus
Tenj0HoCUTENA.

HapgukHOe KOMbLLO N0 KpasM UMEET Gpacky 1 MOKET MCMONb30-
BaTbCA C [BYX CTOPOH, UCK/IKOUAsA HEMPaBUIIbHYIO YCTAHOBKY U,
KaK CnefcTBIe, 3aCTONOPUBAHNE KOJbLLA NPY HaTAXeRUW. [nybuna
hacKun NO3BONAET HE TOLKO MNIABHO HAfBUTATb GUTUHE, HO U B
KOHLE COEAMHEHNA PacpeSenuThb BblaBeHHbe 0cTaTKi TpyOb
BHYTPU TW/Ib3bI.

B MAPKWPOBKA NNATYHHbIX ®UTWUHIOB
«KOHTYP»

(bacoHHble yactyn ANnA MOHTaXa pr6 n3 TCpMOCTOI?IKOFO nonunatun-
NIeHa C NCNOJIb30BAHWEM HALBUXHbIX T11b3 UMEKOT MAPKUPOBKY
C YKa3aHneM cnefyrouLnx napameTpos :

- HasBanwve nponssogutens. ToproBas Mapka «KoHTyp» ykasaHa Ha
HaJBIKHOM KOJIbLLE 1 KOpNyce GUTUHTA A/1A rapaHTN KOHTPONA
KauecTBa.

- Tunopa3mepbl GUTUHIA 1 FUNb3bI YKa3aHbl Ha UX Kopnyce
(HapyxHblit suametp Tpy6bl + TonwmHa creHku). Cnegyet ucnonb-
30BaTb (I)I/ITI/IHFI/I N HanpeCCOBOUYHbIE r'N/1b3bl, COOTBETCTBYHOLLE
pasmepam NpucoefMHAEMbIX TPY6 (fUaMeTp 1 TONILNHA CTEHKM).

oporspes | o,

Tunopasmep: HapyXHblii

JVaMeTp 1 TONWMHA 16 20 25 32
CTEHKMN NPUCOEANHAEMOIA 2,2) (2,8) 3.5 4.4
Tpy6bI
Hanuuue n pasmep 1/2" 3/4” 17

pe3bbbl

Jna monTaxa nonumepHbix Tpyb «Koutyp G-Ray»

[JONyCKaeTcs NPUMEHATb GUTUHTY Pa3NIMUHbIX NPON3BOAMUTENEN,

npenHa3HaueHHbIX 15 NONNMEPHBIX TPYO ¢ pasmepamu,

yKa3aHHbIMU Bbilwe. Hanbonee nssectHble
Npou3BoAMTENY Takux GputuHros: Rehau
(Tfepmanus), Prineto (fepmanus), Kan
(Monbiwa), Tece (fepmanus), BirPex
(Poccus) n gp.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY




MOHTAX TPYBE0MPOBOHOW CUCTEMbI «KOHTYP G-RAY»

B AKCUANbHAA 3ANPECCOBKA

[Lns moHTaxa nonumepHbix Tpy6 «Kontyp G-Ray» ncnonbayetcs
aKcuanbHas 3anpeccoBKa Ha HaLBWXKHOI rn/b3e, ABNAKOWAACA
Hanbonee HaJEXHON 1 3PHEKTUBHOI TEXHUKOIA COELUHEHNA HA
CeFO'[I'HFILIJHI/II‘/'I JAEHb, 3a CUeT OTCyTCTBI/IFI PE3NHOBbLIX yl'lﬂOTHI/ITGﬂEVI.

OcHOBOI COejUHEHNS ABNAETCA NPUHLLN OCEBOIA HANPECCOBKM
TUNb3bl HA NPEABAPUTENBHO PACLUMPEHHDIA KOHEL, TPYObl,
ofeTblil Ha wTyuep dututra. Npu HagsuraHum
HaNpPEeCCOBOUHO rM/b3bl MPOUCXOAMUT

NNOTHOE NpUXKaTIe TpybbI K WTYLLEPY

duTnHra, obecneumsatowee

HaJexHoe

CoefMHEHMeE.

AkcnanbHas TexHuKa
coefyuHeHA TpybonpoBosoB
G-Ray rapantupyet 100% repmetnu-
HOCTb CMCTEMbI 11 MO3BOJIAET 3aMOHONNUNBATD
COELVHEHNA B CTPOUTENbHBIX KOHCTPYKLMAX.
TaKue coeZiMHEHWSA ABNAIOTCA HEPa3bEMHbIMU, He TPebytoT
JasnbHeiilwero 006CnyXMBaHNS.
BnusHue uenoseueckoro GpakTopa Ha KauecTBO MOHTaXa CBEfEHO
10 MuHuMyma. Tpybbl He Tpebyetca KanubpoBaTb, CHUMATL dacky,
uTO MO3BONAET MPON3BOAMTD BbICTPBIl U KAUECTBEHHBII MOHTaX —
6e3 ckneiiku, naiikn uam cBapKu.

N30BPAXXEHWNE TEXHOJIOTIA 3AMPECCOBKI:

1. lpecc-eunb3a u mpyba neped 3anpeccoskoli.
2. lpecc-2unb3a u mpyba nocse 3anpeccosKu.
3. lpecc-2unb3a u pumune e paspese.

1.

Mpw HagBuranum
HanpecCoBOYHON MJTb3bl
NPOMCXOAMT NIOTHOE NpUKaTLE
Tpy6bI K WTYLEpy duTHHTa.

PacwmpenHas Tpyba 2.
CTPEMUTCS BEPHYTLCSA B UCXOHOE

NoJIOXEeHNeE, NPOUCXOAUT

obpatHoe cxxatue ans bonee

NOTHOTO COELMHEHNS.

M FEPMETUYHOCTb COEAVHEHWA

[epMETMUHOCTb COEAMHEHNA LOCTUTAETCA 3a CUET «3pdeKTa
namsTI», KOTopbiM 06afaeT Matepuan Tpydbl - TePMOCTOIAKMIA
nonuatunex PE-RT. 310t adpdekT 3aKntouaeTcs B CTpemieHUn
paclmpeHHoii TpyObl BEPHYTL CBOKO NEPBOHAUANbHYIO BOPMY,
npoucxoauT obpatHoe ckatue. [lanee npu HafBUraHUM HaNpPecco-
BOYHOIA M/1b3bl NPOMCXOAMT MIOTHOE NpUKaTIe TPyObI K WTyLEepy
GUTUHra N0 BCEil NOBEPXHOCTM COEANHEHMS.

B 370M criyuae GyHKLMI0 YINOTHUTENSA BbINOJIHSAET CaMa CTEHKa
TPYObl, UTO ABNAETCA NPEUMYLLECTBOM NEPES, N3HALIMBAIOLLUMUCS
PE3VHOBLIMM YNIOTHUTENbHBIMU KOMbLiaMK. A cneluabHblit
npodunb 3ybL0B B BUAE KOMbLEBUAHBIX HAPE3OK HA LWTYLIEPE
GUTUHIA YKPENJIAET COEMHEHNE, «BIPbI3AACh» B CTEHKM TPYBbl,
npesoTBpaLLas Ntobble OCEBbIE NEPEMELLEHUS B COELUHEHIN.

OTCYTCTBVIC 3ayXXEHNA ANAMETPa NPOXOAHOro CEUEHNA dutnHra

B MECTE COEQUHEHUA 3HAYNTENIBHO CHUXAET TMAPaBINYECKOE
ConpoTMBNEHNE. B pe3ynbTate — MUHUMaNbHbIE NOTEPU AABNEHNA
1 MUHUMASbHbIRA YPOBEHb LWyma ona obecneuenuns 3OPEKTUBHOCTM
CUCTEMDI.

CoepHeHne MOXHO Cpa3y Harpy)aTb [aBlEeHNEM UK
TEMNepaTypoil.

WckntoueHa owmnbka npu MoHTase. Tak Kak OTUET/INBO
BUZLEH KOHEUHDI pe3yNbTaT 3anpeccoBKM Mib3bl, OCTaTOUHO
TONbKO AOBECTN KO/bLLO A0 paHLa GUTMHIA. 3aXKUMHOE
COEfJHEHME OCHOBAHO Ha MOHOM HaZBUraHNN HaNpPECCOBOUHOIA
TUNb3bl U GUTUHTA NOC/E 3aBEPLUEHHOTO COEMNHEHUS C MOMOLLbIO
WHCTPYMeHTa. B Takom coeZMHeHum npolie pacno3Hatb OTCyTCTBUE
3aMpPeccoBKy, Tak KaK B 3TOM Clyuae Npecc-ruib3a cBobogHO
nocaxeHa Ha Tpybe.

YnnoTHUTENEM CYXUT cama
CTEHKa TPYObl, NO3TOMY HE HYXHbl
13HALLWBAIOLLMECS PE3NHOBbIE KOMbLLA.

VcknioueHa ownbka Npu MOHTaxe,
TaK KaK OTYETINBO BUAEH KOHEUHbII
Pe3ynbTat 3anpeCCOBKU rb3bl.

TEXHYECKOE PYKOBO/ICTBO 9 [0
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MOHTAX TPYS0MPOBOHOW CUCTEMbI «KOHTYP G-RAY»

HAJEXXHOE COEWHEHUE

¢ CnewuanbHO A1l CUCTEM
NNacTnKoBoro Tpybonposoaa

© CoBpeMEeHHbIN au3aiH

© YCTOUMBOCTb K BbICOKOMY
[aBJIEHNIO U KOPPO3UM

® 3aLnTa OT YTEUKM XKULKOCTU
¢ Jlerko MoHTUpYyeTcA

* MUHUMUW3NPYET MM paBiMuecKmne
notepu

I 3ALLUTA OT BHELLIHWX BO3JLENCTBUA

HapysHas cTopoHa dacoHHbIX uacTeil fomkHa bbiTb 3awuieHa

OT BHELIHUX BO3AENCTBUIA: BIArh 1 KNCNOPOLaA, CONEHOM nnu
arpeccuBHOI Cpefbl U APYIMX MaTepUasos, Bbi3blBAIOLLMX
Kopposuto. [lns atoro HeobXxoAMMO co3AaTh AN1A HUX 3aLLUTY Npu
YKNafiKe HENOCPELCTBEHHO B MUMC, WTYKATYPKY, CTAXKY U GETOH.

BapIIIaHTbI n3onAaunm coeanHeHnA

1.

1. 3amomamp mecmo coeduHeHus uzoneHmod,
KAK NOKA3aHO HA PUCYHKE.

2. 3akpbimb mecmo coeQUHeHUA Yy4acmKom 20gpo-mpyobi.

B JEMOHTAX COEAVHEHNA

XoTs faHHOE COefMHEHVE SBNAETCA HEPa3bEMHBIM, L1 OCYLLECT-
B/IEHWNS PEMOHTA UMW PEKOHCTPYKLN yuacTKa TpybonpoBogHoi
CETH, €ro MOXHO pasobpars!

Urobbi pa3obpatb coepuHeHue Heobxogunmo:

[leMoHTMpOBaTbL COEAMHEHNE W HATPETb CTPOUTENbHLIM GEHOM A0
350°C, Tpyba cTaHOBUTCA MSATKOIA, U B TOPAUYEM COCTOSHUW TU/Ib3bI
YAanaTCa ¢ utuHra.

OcraeTcs ouncTuTb GUTUHT OT NIACTUKA, AaTb GUTUHTY OCTbITb.
Mocne 3Toro coefnHeHNEe rOTOBO K CMO/b30BaHMIO, HE TEPSAS CBOUX
CBOWCTB.

TemnepaTypa ropauero Bo3ayxa Ha BbIXOZ€ U3 peHa He JO/KHA
npesbiwatb 500°C. [Mporpes TpyObl OTKPBITLIM NIAMEHEM HeE
LONyCTUM.

B cnyuae ncnonb3oBaHns nasHbIx COEANHEHNI HA MeLHOIT Tpybe
HeoOX0AMMO CHauana BbINONHUTbL NasHoe coefuHenne. Mepes
COEZJVHEHNEM 3/IEMEHTOB cucTeMbl Tpybonposoda Heobxoaumo
JOXKAATLCA OXNAKAEHNA GUTUHTA.

I NEPEXO[, HA TPYBOMNPOBO/bI
13 APYInX MATEPUAI0B

Mpu HeobxogumocTu conpsikern Tpy6 «Kontyp G-Ray» ¢
yuactkamu TpybonpoBoZoB U3 APYrux MaTepUaos i apMatypoit
C/lefyeT MCcnonb3oBaTh NpUBApHBbIE UK Pe3bboBble nepexofpl
COOTBETCTBYHOLNX ANAMETPOB.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY




I MOHTAX TPYE0MPOBOHOW CUCTEMbI «KOHTYP G-RAY»

B KO3bOULMEHTDI

Cxematuueckoe 3HaueHue
MECTHOIO COMNnPOTUBJIEHNA usobpaxeHne geraneii Ko3pduLMeHTa
COEAVHUTE/NIbHDbIX OETAJIEN
MapeHne faBneHus npu NpeosoneHnm OtBop;
MECTHbIX CONPOTUBNEHUN Z, I'Ia, MOXET 6bITb 90 0’3 - 0’5
OnpeneneHo n3 3aBUCMMOCTU:
45
Mydra 05
e coefMHUTENbHAA ’
ff - CyMMa KO3 PULINEHTOB MECTHbIX
COI'IpOTI/IBﬂeHI/II?I Ha pacCcynTbiBaEMOM
yuacTke TpybonpoBoza; — —
I:_."' = CKOpPOCTb T€NSI0HOCUTENA 1 5
B TpybonpoBoge, M/c; ’
P = NIOTHOCTb XUAKOCTU Nnpu ¢
TEMNepaType TENNOHOCUTENS, KI/MS;
— > —>
[MapaBnnueCKUe XapaKTepUCTUKM Tpoiinuk 1,5
OTONUTENbHBIX TPUOOPOB: BEHTUNEIA, KNanaHos,
BK/1OUaA TepMOCTaTUYECKNE, NPEACTaBNEHDI T
B CMPaBOUHbIX U3AaHUAX GUPM-3rOTOBUTENEI
1 pa3paboTuMKOB HOPMATUBHON JOKYMEHTALMN.
OpUeHTUPOBOUHbBIE 3HAUEHUS KOIGDULUEHTOB
MECTHbIX COI'IpOTI/IBﬂeHI/II?I COEQUNHNTENbHbIX 1,5
[eTaneil cnefyer yuntblBaTb Ha OCHOBE
npuvBeSeHHON Tabnuupl. ¢
< — >
3
Yronok 90° 3
BogoposeTka 3




KOMMPECCUOHHBIE GUTUHIN PPSU C HALBWXHOW MANb30 A1 TPYB KOHTYP G-RAY

Monudenuncynodon (PPSU) sBnserca nposepeHHbIM
KOHCTPYKLMOHHbIM MaTepunasioM, MCMoJb3yeMbIM MHOIO
NET KaK Cbipbe A/ MPOU3BOACTBA COEAUHUTENbHBIX U
hACOHHBIX U3AENNIA CUCTEMHBIX KOMMOHEHTOB CAHTEXHU-
Ku, a TaKKe B MULLEBOII 1 MESULLMHCKOI TEXHUKE, aBTOMO-
6MNbHOIA 1 aBUA MPOMbILLIEHHOCTH.

PPSU o6nagaer WCKNIOUUTENbHON rUGPONMTNYECKON
CTabUIbHOCTbIO U MPOUYHOCTbIO, NPEBOCXOAALLMMU COOT-
BETCTBYIOLLME MApamMeTpbl BbICOKOTEMMEPATYPHbIX NONM-
MepOB, NpeACcTaB/eHHbIX Ha pbiHKe. OH 0T/IMYaEeTCA BbiCO-
KOl fedOopMaLMOHHON TENNOCTOKOCTbIO U NPEBOCXOA-
HOiA cToiikocTblo K pacTpeckusaHuto. Obnagaer npupog-
HOIl HEroploYECTbio, TEMJIOCTOMKOCTbIO, MPEBOCXOLHOM
TepMOCTabnIbHOCTbIO, AU3NEKTPUUECKUMU CBOWCTBAMU.

B PPSU-GUTUHIU

BO MHOIMxX cnyuaﬂx aanepHaTmsoﬁ I'IaTyHHbIM d)I/ITI/IHFaM ABNAKOTCA
6onee pewesble PPSU-putunrn.

Takue GpUTUHIY N3rOTaBNNBAKOTCA U3 CMELNANBHOMO KOHCTPYK-
LLMOHHOTO N/IACTUKA, 06/1afak0T BbICOKOI YCTONUMBOCTbIO K
MEXaHMUECKUM NOBPEXEHNAM, UCK/IOUUTENBHO YAAPONPOUHBIE.

KOMI103IIII.I,IIIOHHI:IE GUTUHM - 310 €LLE OANH BapUaAHT MOHTaXa
C CNONIb30BAHNEM nepe,u,oaoﬁl TEXHOMIOTUN.

PPSU-matepuan oTnnuaet cToiikocTb K Koppo3suu 1 abcontotHas
rurneHuyeckas 6esonacHoctb. Mspenus 06n1afakT BbICOKOI
YCTONUNBOCTbIO K JENCTBUIO MOBbIWEHHON TEMNEPATYPbI U
[laBneHns.

Matepuan PPSU He BcTynaeT B peakumio ¢ ntobbiMn BelecTBamu,
COLEPXALYMMUCA B TUTLEBOI BOAE 1 BOJE B CUCTEMAX OTOMEHMA.

K/THOUEBbIE NPEVMYLLECTBA PPSU $UTUHIOB

® HeiiTpanbHoCTb

Npw KOHTaKTe C BOAOWN
(rMrneHnyHocTb BBUAY
MOJIHOrO OTCYTCTBUSA
NMPUMECEN CBMHLA, LIUHKA).

* Manbiit Bec.

* Bbicokas ycTonunBocTb
K YAAPHBIM U MEXaHUUYECKUM
Harpyskam.

® YCTONUMBOCTb K NPOLLECCY CTaPEHUS MO,
BO3JENCTBNEM TEMMEPATYPbI N AABEHNA.

© OTcyTcTBME MNacTMUecKon fepopmauym matepuana
U, KaK CNefCTBUE, — FePMETUYHOCTb COEANHEHUA
NoSBEPraeMoro MEXaHNYECKNM Harpy3Kam.

® He noaBepskeHbl KOPPO3uK 1 3apacTaHunto (OTcyTcTBME
BHELUHEN 1 BHYTPEHHEN KOPPO3UN U MUHEPAsIbHBIX
OT/IOXKEHMWIA).

© CTOKOCTb K LLEEMEHTHbIM pacTBopam (MpUroaHbl A
CKpbITO NPOKNaAKMN 1 3a/IMBKN B BETOH).

© CHMXaloT YpOBEHD LIyMa.

L4 MIAHI/IMI/ISI/IPYIOT noTepn oaBJiEHUA.

«[MK KoHTyp» BbinycKaeT GUTUHIY U3 NaTyHN 1 TEPMOYCTORUMBOTO
nnactuka PPSU. Bce dutuHM 1 runb3bl B3aumosameHseMbl i MOTYT
1CNonb30BaTbCA /151 COEMHEHNS NHOObIX TUMOB TPYD CUCTEMDI
G-Ray cTraHZapTHbIM MHCTPYMEHTOM.

KomnpeccnonHble putunru PPSU ¢ HaggmkHoi runb3oit
paspa6otaHbl gns PERT, PEX Tpy6 ¢ cooTHoweHneM gnameTpa
Tpy6bi K ToNwuHe cTeHku SDR 7,4.

Tunb3a PPSU -

dumuxz namyHb
lunb3a namyup -

pumunz PPSU

lunb3a PPSU -
¢pumune PPSU

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY



I WHCTPYMEHT /19 MOHTAXXA HAJBWXHbIX (AKCUAJIbHbIX) $UTUHIOB

I ACCOPTUMEHT NHCTPYMEHTA «KOHTYP» [1J11 MOHTAXKA TPYB G-RAY

KOMMNJEKT PYUHON «MPECC-K/ELLW»

BAN1A MOHTaXKa

KOMNJIEKTAL WA Tpy6 AnameTpom, Ke"/f:’:;n' yna::’t’)rl:xa,
MM
WnctpymenT, npecc-
HacafKu, paclumpuTess, 16, 20,
pacimpuTenbHble 5,4 1 068105116321
HaCaIKV, HOXHULDI, 25, 32.
yeMofiaH

KOMMEKT MMA,PABJINYECKMNIA «MPECC-TUCKI»

ANA MOHTa)XKa

KOMMNEKTALMA Tpy6 Auamerpom, ynaxoBka, NO apr.

wm
MM

WHcTpymeHT, npecc-

HacafiKu, pacLumpuTenb,

paciumpuTesbHbIe Hacag- 16, 20, 8.7 1
KW, HOXXHWLLbI, LWIAHT ’
rmapasnuyecknin 4 m, 25,32

4yemoaH

068207016321

KOMMNEKT PACLUWPUTE/Nb PYYHORN

ANA MOHTaXa

KOMMNEKTALMA Tpy6 auamerpom, YNaKoBKa,

wm
MM

Pacwmputens pyuHoit

. 16, 20,
MEXaHNYecKmi, 2,4 1 068101016321
HacafKu paclumputens 25, 32.
ans Tpy6

HACAZLKW PACLLUPUTENA ANA TPYD

B8 MOHTaXKa
KOMMNEKTALMA Tpy6 puametpom, )
MM
PaclumputenbHas 16 0,180 1 068303016001
HacaZlKa
20 0,189 1 068303020001
25 0,182 1 068303025001
32 0,260 1 068303032001




WHCTPYMEHT /11 MOHTAXXA HALBUXKHBIX (AKCUAJIbHBIX) PUTUHIOB

MPENMYLLLECTBA

® ﬂ,OCTyI‘IHbIe MOLENN NHCTPYMEHTA

* Heob6xopumbiit HAbOp MHCTPYMEHTa B OJHOM
uemogpaHe

* He TpebyeT anektpuuectsa ans pabotbl

© 3anpeccoBbiBaeT GpUTUHIM N0OOro Npon3BOUTENS
JaHHoro Tuna

® BbICTpbIi MOHTaX

* HagexXHblii 1 [0NrOBEUHbIi

MoHTaXHbIii MHCTPYMEHT NpefHa3HaUeH [/ MOHTaXa COefUHEHN
NOSIMMEPHBIX TPYO C NOMOLLLI0 GPUTMHTOB 1 HAABUKHBIX TUb3.
WHcTpymenT «KoHTyp» no3BoNAET MOHTUPOBATL COEAMHEHNS

¢ guametpom ot 16 go 32 mMm.

KoMnakTHbIii pa3mep 1 BEC MHCTPYMEHTA NO3BOMIAKOT NPOU3BOAMUTH
MOHTaX B Y3KUX HULIAX 11 TPYLHOLOCTYMHBIX MECTaX. TaKuMm
VHCTPYMEHTOM MOXXHO MOHTMPOBATb NPU OTPULATENBHBIX
TemnepaTypax Ha 00beKTax 6e3 anekTpudpukauuu. PasnuuHble
KOMMJIEKTbI MHCTPYMEHTA NO3BONIAKT Nof06paTh ONTUMAbHBIN
Habop ANA UCNONb30BaHUs B KaXA0M KOHKPETHOM CNyuae.
HagexHblit  NpoCcTOil B 3KCMJyaTaLLM MHCTPYMEHT BbINOJIHEH U3
JIETKOT0, BbICOKOMPOUHOIO META/NA, @ €r0 KOHCTPYKLAA NO3BONAET
BbINOMHUTb COEAMHEHME ObICTPO 1 6e3 0CObbIX yCuMnit.

MocTaBnAEeTCs MHCTPYMEHT B TPAHCNOPTUPOBOUHOM UEMOLAHUNKE.
[ns monTaxa Tpy6onpoBogHbix cuctem «KoHtyp G-Ray» komnanus
npezanaraeT KOMMIEKTbI PYUHOrO MEXaHNUECKOTO M MEXaHUKO-
TUAPaB/MYECKOTO UHCTPYMEHTA.

B MEXAHWYECKMNIA 3AMPECCOBOYHbI
WHCTPYMEHT

PyuHoii 3anpeccoBLyUK C MEXaHUUYECKM NPUBOAOM
CO CMEHHbIMIN HacagKammn 16-32 mm.

Obnapgaet HeOONbIWMM Pa3MEPOM 11 YCKOPEHHBIM XOZOM PYUKM.
MpocTas KOHCTPYKLSA C NOBbILUEHHBIM 33MacOM MPOYHOCTY He
NpUXoT/INBa B yCoBusAX cTpoiinnowagku. bnarogaps ocoboit
KOHCTPYKLLMN [BYXCTOPOHHUX Npecc-ryboK cOKpalyaeTca Bpems
YCTaHOBKM HEOOXOAMMOrO pa3Mepa, NyTeM NepeBopaunBaHms.

Hanpumep: ogHa Hacagka 16-20mm nnu 25-32mm. lMossonser
6bICTPO, C MaKCMMasbHbIM YA06CTBOM OCYLLECTBAATL MOHTAX
CICTEM PAJVATOPHOTO OTOMEHUSA U CUCTEM BOLOCHABKEHNA Ha
y4acTKe BbICOTHOMO CTPOUTENBCTBA W/ 3arOPOSLHOO [OMA.

M PYYHOWN PACLUMPUTE/b

PyuHoii akcnanpep (paciumputens) co CMeHHbIMU
Hacagkammn 16-32 MM nossonser Npon3BoAUTb PassasbLOBKy
Tpy6bl B OAMH NpUeM ¢ MUHUMANbHbIM ycunuem. bnarogaps
LWECTUCErMEHTHLIM PACLUINPUTENbHBIM HaCagKaM pa3Ba/ibLOBKa
Tpy6bl NPON3BOAUTCA PABHOMEPHO.

M MAPAB/INYECKMNIA 3ANPECCOBOYHbIIA
WHCTPYMEHT

ObecneunBaet ObICTPOE 1 NIETKOE NPUCOEANHEHNE C OMOLLBIO
rugpasnuueckoii cunbl. C pabounm gasneqvnem 500 bap
3anpeccoBKa Tpybbl NPONCXOAWT Nerue, a 0be pyKu ocTarTCs
CBOBOAHBIMYM /151 PErY/IMPOBAHUS NPECC-HACafOK.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY



TEXHWKA COELMHEHWA TPYBOMPOBO,0B G-RAY C MOMOLLbHO HALBVXHOW MNb3bl -

[lna npaBuibHOrO BbINOJMIHEHUA MOHTaxa Heobxogumo
BbINONIHUTDL C/leAyoLLMe onepaLym:

M MOATOTOBKA MPOLLECCA PA3BAJIbLIOBKYA

C nomolLbto cneuyanbHbiX HOXHUL, He0bX0AMMO 0Tpe3aTh Tpyby
HYXXHOI AnuHbI. [INA MCNONb30BAHMA HOXHUL, HAXXMUTE Ha
pa3boKMpYHOLLMIA PbIYANKOK.

Mepes pa3sanbLoBKO HafETb HA KOHEL, TPYObl NOAXOAALLYIO
[I15 LaHHOTO TUNopasMepa HaZBUXKHYIO MNIb3y 1 OTBECTY ee U3
30HbI pacwmpenns Tpy6bl. Mpn aTom nckntoueHa HenpasubHas
YCTaHOBKA MAN1b3bl, TaK Kak OHa UMEET Packy C fiBYX CTOPOH.

BbibpaTb paclumpuTenbHyio HacafKy B COOTBETCTBUN C JUaMETPOM
TpyObl M HAKPYTUTb e 10 YyNopa Ha YCTPOIICTBO A/1A PacLUMPEHUs.
PaclmputenbHble ronoBKu UMEKT MapkMpoBKy 0603HaueHns
pasmepa. [lpuMeHsiiTe TONbKO pacluMpUTEbHBIE FONOBKMY,
npefHasHaueHHble A5 [AHHOIN CUCTEMDI.

Pacwuputens Tenepb JomKeH ObiTb HACTPOEH TaK, UTOObI PYKOATKM
CMbIKaNMCh [0 KOHLA paclumpenus. epeg Tem, Kak BCTaBUTb
pacluMpuTeNbHY FONOBKY B TPYOY, YOELUTECH B TOM, UTO KOHEL,
paclupsemoii Tpybbl 0bpesan nog yrnom 90.

HEIPABUJIbHO

~_~

[1PABUJIbHO

TEXHWYECKOE PYKOBOJCTBO

PaclwmputenbHyto ronosky He06Xo4MUMO NOMHOCTbIO BCTABUTH
BHYTpPb [0 yNiOpa B Kpaii paciumpsemoii Tpybbl 1 B npoLiecce
pacluMpeHns ClefuTb 3a TeM, uTobbl OHa 0CTaBanach B 3TOM
MOMOKEHNM Ha BCEM NPOTSKEHUN MPOLLECCa PacLIMPeHNA.

HEMPABW/IbHO \ /

[1PABUJ/IbHO

,[]'l'lﬂ BbINO/THEHNA paclIMPeHna Heo6xo,qv|M0 MEANEHHO n
PaBHOMEPHO CXaTb UHCTPYMEHT [0 ynopa.

Mocne HebonbLIOTO BpEMEHN A1s CTaOUAN3ALMN PACLUMPEHHON
TpyObl BbIHBTE UHCTPYMEHT. TeM caMbiM KOHeL, TpyObl byaer
paciuMpeH NONHOCTBH — C UMCTON 1 FNAfKON BHYTPEHHEN
MOBEPXHOCTbIO, UTO [ACT BO3MOXHOCTb MOJHOCTbH) BCTABUTb GUTUHT
BHYTPb PacUMPEHHOTO KOHLLA TPYObI.

B BCTABKA ®UTUHIA

Mocne pacwunpexus cnepyer cpasy BCTaBUTb WTYLEP GUTUHTA B
Tpyby B0 nocnenHero 3ybua, Tak Kak paclumpeHHas Tpyba B MecTe
pa3BasibLLOBKM CPa3y HAUMHAET yCaXnBaTbCA B fUameTpe, 0bxumas
duUTUHL

HacaxuBaTb GUTUHT [0 ynopa He peKOMeHAYETCA, Tak KakK
COOTBETCTBYIOWAs rnybuHa obecneunsaetcs paciumpenuem. Cnegure
3a npsMbIM nonoxeHnem eutuHra.llocne Hacagku Mexay Tpyboit n
6ypTukom duTtuHra octaetcs 3a3op ot 1 o 3Mm, B 3aBUCUMOCTY OT
[Imnametpa Tpybbl.
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- TEXHWKA COELVNHEHWA TPYBOMPOBOA,0B G-RAY C MOMOLLbHO HALBVXHOW MANb3bl I

& NMPOLLECC 3AMPECCOBKU

Bbibpatb Hacafikn ¢ MapKuUpOBKOIi COOTBETCTBYIOLLEN JuaMeTpy
Tpybbl. Hacagku yaepxuBatoTcs B MHCTPYMEHTE C MOMOLLbHO
GUKcUpytoLx 6ONTOB, KOTOPbIE MOTYT ObITb BbIHYTbI YCUIUEM PYKN
6€3 NpuUMeHeHNs CneLnanbHOro MHCTPYMEHTa.

[ina co3panna coeduHeHns HeobX0AMMO NPaBIUILHO MOMECTUTD
B PACcKpbITblE HAZBUXKHBIE TUCKW MEXAY NPECC-TON0BKaMMU
NOJrOTOBNIEHHOE MyGTOBOE COefMHEHNe (Tpyby BmecTe ¢ npecc-
KO/bLLOM 1 GUTUHIOM).

HEIPABUJIBHO

[1PABUJIbHO

C NoMOLLb0 NPECC-MHCTPYMEHTA HAZBTAEM TU/Ib3Y [0 BypTUKa
¢utuHra. Heobxoaummo cneautb 3a TeM, uToObl 0OKMMHbIE
rO/I0BKM ObINN YCTAHOBNEHBI B GUTUHTE TaK, UTOObI ONPECCOBKa
npoussogunach 6e3 nepexkoca v No BO3MOXHOCTM 33 OAUH NPUEM.

Mocne HaABUraHnA 0cnabutb WHCTPYMEHT O6paTHbIM XO0AOM pblyara,
BbITALWWUTb 3aNPECCOBOYHbIE HaCaAKN — NPOLLECC 3aNPECCOBKU Ha
3TOM 3aKOHUEH.

3a30p, 0CTaBLUMIACA MOC/E 3aKPbITUS 0OXUMHBIX FOIOBOK MEXY
buTUHrOM 1 npecc-BTynKoii (npubnusutensho 0,5 mm), ABnsetcs
XapaKTEPHBIM 11 HECYLLLECTBEHHBIM.

lomosoe
coeduHeHue

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY



PE-RT-HOBbIN KNIACC MOIMITUIEHA AN NPON3BOA,CTBA TPYB

M PE-RT - HOBbIW KJIACC TEPMOCTOINKOI0O
MOMN3TUNEHA NS NPOWU3BOACTBA TPYB
XBC, IBC, OTOMJIEHNA

B nocnegHue roabl HabntogaeTcA aKTUBHBIA POCT NPUMEHEHUS
matepuana PE-RT (nonnatunen nosbiweHHoi TepmMocToiikocTy)
A5 Tpy6, NCNONb3YEMbIX B NPOMBILLIEHHBIX 11 BBITOBbIX CUCTEMAX.
370T NoNMMep ABNAETCA OCHOBOI HOBOTO K/1acca NoN3TUIEHOBbIX
maTepuanos.

3a cueT ycoBePLLIEHCTBOBAHMA MOJIEKYNIAPHOI CTPYKTYPbI U BO3-
MOXHOCTEIA YNPaBNEHNS NPOLECCOM NOAMMEPU3ALLUN TeNepb
CTas10 BO3MOXHbIM MOJTyUEHIUE MOMNITUIEHOB C UCKTHOUUTENBHOI
LJINTENbHOI TAPOCTATUYECKON NPOUHOCTBIO MPU BbICOKMX
TemMneparypax.

B koHue 2010 roga koHuepH Dow Chemical npeacrasun nocnentune
pa3paboTku B 061acTv MaTEPUANoB fi/1s ropAYEro BOAOCHA0XeHS
1 OTONNEHUA, NO3BONAIOWME paclumpuTb cdepy npumenenus PE-RT

type 2 1518 npou3BOACTBA TPYD, NCMOMb3YEMbIX MPU CTPOUTENBCTBE
BbICOTHbIX 3JaHNIA.

PE-RT co3gaBancs B KauecTse 3aMeHbl CLUMTOFO MONNITUIEHA

PEX, koTopblit HECMOTPSA Ha CBOM CBOWCTBA, MMEET HEKOTOPbIE
Heypno6CTBa Ans npoussoguTeneil 1 notpebuteneit Tpyb: ero Henb3s
CBapuBaTb, OH He [OMYCKAEeT BTOPUUHOIA NepepaboTky, Tpebyet
CLINBKN.

Torga kak PE-RT - 06biuHbIii Tepmonnact, (kak, Hanpumep, nonu-
nponunet PPRC), oH obnagaer 6nuskumu k PEX cBoiicTam, Ho npu
nepepaboTke He TPebyeT CLUMBKY.

Wckntouerme 13 TexHonornueckoro npotecca craguu ciwmsanus 13
YBENNUMBAET NPOU3BOAUTENBHOCT IMHUI U NO3BOSIAET N36ABUTHCSA
OT MOHSATUS «MPOLEHT CLUMBKI», UTO rAPAHTUPYET CTONPOLLEHTHYHO
paboty TpybonpoBoga npy 3asBNEHHbIX XapaKTEPUCTUKAX.

TemnepaTypHblit NPpodub 3KCTPY3UM NO3BONSAET NepepabdaTbiBaTh
cbipbe PE-RT Ha cTaHgapTHoM obopyfoBaHuy, Matepuan npekpacHo
CBApMBAETCA C UCMO/Ib30BAHNEM OBbIUHBIX CBAPOUHBIX annapaTos.
Moatomy Bce bonblue npoussoguTeneil Tpyb npegnounTaoT ero
CLUNTOMY NOAMITUNEHY.

W3 Esponbi Tpy6bl PE-RT Hauanu noctasnsth B Poccuio ewe ¢
cepeguHbl 90-x rogos npolworo Beka. CerogHa Temnbl passuTus
BHYTPEHHETO NPON3BOACTBA U3 3TOTO MaTepuana 3aKOHOMEpHbI

I8 HblHelWHelt cTagun pa3suTusA. XoTa 18 POCCUIACKOTO pbiHKa
maTepuan BCe ellle CYNTAETCA OCTAaTOYHO HOBbIM, MHTEPEC K HEMY
Y MOHT@XHbIX OpraHn3aLyii pacTeT ¢ KaxblM rofoM. YuntbiBas
CBOIiCTBA MaTepuana v HapaluusaHue Bbinycka Tpy6 PE-RT poccnit-
CKUMU NPON3BOANTENAMU, TEHAEHLMA 3aMELLEHINA CTANbHbIX, NO/IU-
nponunexosbix 1 Tpyb PEX ¢ kaxgpim rofom bygert Bce oueBupHeil.

JKcnnyaraLMoOHHbIE CBOIICTBA Pa3/IMYHbIX MaTePMasoB,
NPUMEHAEMbIX BO BHYTPUKBaPTa/IbHbIX TPY6ONPOBOAHBIX
cucremax

5

Tubkocmp

JAnumenbHas Cmoumocms
aKecnyamayus ycmaHoeKu
2
1
IHepeo- Cmoumocmsb
appexmusHocmb pemoHma
e \lemasnn
Cwumsiii 113
s PE-RT mun Il Cmoumocmb
npou3sodcmea Ceapka
5- OMJIUYHO;
1- HeydoesiemeopumesibHo; .
Tepmocmolikocmb

TEXHWYECKOE PYKOBOJCTBO
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- IKCMNNYATALLMOHHbBIE XAPAKTEPUCTUKI MATEPUANIA PE-RT Il 1A TPYB G-RAY I

Tpy6bbl G-Ray npoussogsatca komnauueii «[K Kontyp» u3s repmocroiikoro nonuatunexa PE-RT II.

Cornacho FOCT 32415-2013 Bce Tpy6onpoBogbl AN15 ropsu€ero BOAOCHa0KeH NS LO/KHBI ObITb paccuMTaHbl Ha MaKCUMaNbHYO
pabouyto Temnepatypy go +80°C, a gnsa otonnenus go +90°C npu gasnexun go 1 MMa.

Tpy6bi u3 PE-RT Il cnocobHbl KpaTKOBpEMeHHO BblaepkuBaTh Temnepatypy Bogbl o 110 °C, npu atom coxpaHss cpok cnyobl
B 50 ner. Takne TpybObl MOXHO UCMOJIb30BaTL B TPYOONpPOBOZAX, pacCUMTaHHbIX Ha Gonee BbICOKUE TEMNEPATYPbI, UEM Mpe-
JenbHble paboune TemnepaTypbl yKasaHHble B HACTOALLUX HOPMATUBAX.

M TECT EXOVA HA KOJIbLLEBOE HAMPAXXEHUE PE-RT II

Marepuan PE-RT Il LG
Chem SP 988 6bin ucnbita
B BEZyLLEN MEXAYHAPOHOI
nabopatopuun EXOVA.

Matepuan ucnbiTbiBancs
npu Temnepartypax or 20°C
Ao 110°C npu pazHbix
UCMbITATENbHbBIX AABNEHNSX.
Cpok ucnbiTaHus coctasun
6onee roga.

311 faHHble

MO3BO/IAKT PaccunTaTh
3KCMyaTaLnoHHbIe
napamertpbl Tpy6 co cpokom
cnyx6bi go 50 ner.

Takum obpasom, Ha cerogHs TpybonpoBoAHbIE CUCTEMbI 13
BbICOKOTEMMEPATYPHOTO NOJIN3TUIIEHa 06713JAKT OFHUM W3 CaMbIX
BbICOKMX MOKa3aTeNeil CTONKOCTM K aBNIEHNIO MPU MOBbILIEHHbIX
Temnepatypax. [pu 3ToM, pe3ynbTaThl UCMbITaHNI MaTepuana

PE-RT II, ucnonbayemoro gns nponssogcrsa 1py6 «KOHTYP G-RAY»,
NPeBOCXOAAT faHHble ykazaHHble B [OCT.

M 3KCTPAMNOJINPOBAHHBIE 3HAUEHWA
PABOYET0 NABJIEHUA TPYB «KOHTYP G-RAY»

Temnepatypa, | Cpok cnyx6b, | [lasnenne pabouee,
[°c] [ner] [MPa]

20 50,0 2
20 100 2
60 100 1,3
70 50,0 1,1
95 4,00 0,7
100 1,03 0,5

IlpusedenHbie 3HaueHua pabouezo daeseHuA paccyumaHsbi
¢ yyemom Koappuyuenma 3anaca npoyHocmu 1,5.

8 TPYBONPOBO/JHBIE CUCTEMbI KOHTYP 6-RAY



IHOMEHKHATYPA TPYB «KOHTYP G-RAY> -

I TPYBA «KOHTYP PE-RT G-RAY» [1J11 BOJL,OCHABXXEHIA

S |
\ I T OpHocnoiinas Tpyba «<KOHTYP G-RAY» usrotoBnena us nonustunexa
nosbilweHHoii Tepmoctoiikoct PE-RT Il no TY 2248-013-14504968-
_ _ d 2013, knacc npumenenus 2 no NOCT 32415-2013, coeguHsetca
HaZBVKHBIMU TUb3aMN.
; l LLseT: cepblii.
|

HapYXXHbIN TOJILWHA BHYTPEHHWIA

Jmam eTp, CTEHKM, Jmnamerp, NQ apr.
d mm S MM MM
16 2,2 11,6 0,113 0,094 150 060200016000
20 2,8 144 0,201 0,147 100 60200020000
25 35 18 0,314 0,229 50 060200025000
32 44 23,2 0,531 0,367 50 060200032000

B TPYBA «KOHTYP PE-RT G-RAY OXY» /11 OTOMEHNA

S | MuorocnoiiHas Tpy6a KOHTYP G-RAY OXY PERT-EVOH-PERT
\ ' U3roTOB/IEHA W3 NOIUITIANIEHA NOBbILIEHHON TEPMOCTONKOCTH
PE-RT Il no TY 2248-016-14504968-2014, umeet Kucnopogo-

HenporuLaemblit cnoii EVOH (3tunsunmnoselit cnupt), uto
- - d No3BONSET UCMO/b30BaTh TPYOY B CUCTEMAX PafUaTOPHOTO
otonnieHus, knacc npumererus 5 no MOCT 32415-2013,
l COELJVHSETCS HAZBUXKHBIMU MIb3aMIA.

I LieT: cepblii.
HapYXHblii TOJLMHA BHYTPEHHWIA
avamerp, CTEHKW, Auamerp,
d mm S MM MM
16 2,2 11,6 0,113 0,094 150 060300016000
20 2,8 144 0,201 0,147 100 60300020000
25 3,5 18 0,314 0,229 50 60300025000

32 4.4 23,2 0,531 0,367 50 060300032000




TPYBA «KOHTYP G-RAY»

Tpy6a «Kontyp G-Ray PE-RT» - ato Tpyba 13 oTHOCMTENbHO HOBOTO K/1acca NOIMMEPHbIX MaTepuanos, u3Bec-
THbIX nog, Ha3BaHuem (Polyethylene of Raised Temperature resistance) — Monuatunen lMosbiwenHoit Tep-
mocroiikoctn. Tpyby PE-RT nponsBogar, He npnberas k npoueccy CLIMBKW, Cbipbe U3 CMELMAIbHOMO Ma-
Tepuana Lucene SP988 noctynaer Ha 3aBoa B rotoBom coctosHun. bnarogaps uemy Tpyba npnobperaer
pAg cBoiicTs, npucywmx yxe 3Hakomomy PEX, Takux Kak noBbileHHas JONrOBpeMEHHAsA TEPMOCTOMKOCTb
11 YBENIMYEHNE TPOYHOCTU C BLICOKOIA MMOKOCTIO.

YcoBeplueHCTBOBaHHAs TEXHOOMASA BbINyCKa JaHHOTO MaTepuana
chenana BO3MOXHbIM NpuMeHeHue Tpybonposogos u3 PE-RT

B COBPEMEHHbIX CUCTEMAX NUTBEBOTO BOZOCHAOXEHWS, rOPAYEro
BOJOCHAOXEHNA 1 OTON/EHMA.

Ha cerogHswHuit feHb Tpy6ONpPOBOAHbBIE CUCTEMBI U3 BLICOKOTEMIE-
paTypHOro nonuaTUIEHa 061afakT OfHAM 13 CaMbIX BbICOKUX
NOKasaTesnell CTOMKOCTU K JABAEHNIO CPESY MOIMMEPHBIX
TpybonpoBozoB. HoBas TeXHONMOTUSA HAHECEHNS 3aLLMTHOTO C/IOSA

OT NPOHULIAEMOCTY KMCNIOPOZa JenaeT Takue Tpydbl 0fHON 13
Hanbonee COBEPLUIEHHBIX CUCTEM TPYOONPOBOLOB.

Tpy6bi cepum G-Ray Bkitouatot B cebs gBa TMna:
® Tpy6bi1 n3 Tepmocroiikoro nonuatunesa PE-RT

® Tpy6bI n3 Tepmocroiikoro nonuarunesa PE-RT
c aHTngunddysmoHHbim 6apbepom EVOH

NMPENMYLLIECTBA TPYEbI «KOHTYP G-RAY»

* [1poun3BoLMTCA N3 TEPMOCTOMKOFO NONMUITUNEHA
PE-RT, He TpebytoLero clumBku

* O6s1aaeT NOBbILEHHON MMOKOCTbIO, BLICOKOM
XNMWUYECKOW YCTONYNBOCTbIO

® YcToiiunBa K BbICOKMM TEMMEPATYpaM 1 AaBJIEHUIO

* Bo3MOXHOCTb BOCCTaHOBNEHMA MOC/E 3a/10Ma,
6narogaps apdeKTy MONEKYIAPHON NaMATU

* [loNHOCTbIO 3aLLMLLEHHASA OT MPOHUKHOBEHMA
Kucnopoga Tpyba npuMeHuma LA OTONNEHUS

* lneanbHoO NOAXOAMT KaK A1 KOTTELKHOIO
CTPOWTENBCTBA, TaK U /1A BbICOTHbIX 34aHNIA

® Cpok cnyx6bl 50 ner.

M OBJIACTb MPUMEHEHMNA
TPYBOINPOBOJA PE-RT

Tpy6bl u3 Tennocroitkoro nonuatunesa PE-RT Il npegHasHaueHbl
INs cUCTeM:

© XONOAHOI0, ropAYEro BOJOCHAGKEHUA;

® UTLEBOrO BOAOCHAGKEHNS;

® NOAK/NIOYEHNA PajNaTopoB;

® Hano/bHOro OTOMJIEHNA.

Tpy6bl G-Ray coOTBETCTBYIOT HaLWOHA/IbHBIM TPE6OBaHMAM
K NPOAyKTaM, NpefiHasHaueHHbIM [i1A KOHTaKTa C BOJOM.

3 Tpe6OBaHI/Iﬂ BKJTHOUAKOT XapaKTEPUCTNKIM BKYCa 1 3anaxa, nofa-
BIEHNE POCTa MUKPOOPraHN3MOB, pa3rnalleHne coctaBa MaTepua-
la pnAa rapaHTun Toro, UTo BCE ,El,06aBKI/I, NCnosib3yeMbI€ B NPOU3-
BOACTBE AAHHOIO MaTtepuana, BK/IKOUEHbI B «MO3UTUBHBIA CMINCOK».

lpuMeHeHe 1 MOHTaX NNACTUKOBbIX TPYO Ans ropAauero
BOJ,OCHAOKEHNSA 1 OTONNEHNA PErNAMEHTUPYETCA CEAYIOWMMA
pokymentamu: CIT 40-102-2000 w CIM 60.13330.2012.

Tpy6br PE-RT ¢ noBbiLeHHOI# TepMOCTONKOCTbIO 04,06peHbI MHOMUMY
MupoBbiMu cTaHgapTamu. B Poccuu Beinyck Tpyb u3 TepmocToitkoro
nonuatunena PE-RT pernamentupyercs NOCT 32415-2013.

B kotopom makcumanbHas pabouas Temnepatypa coctasnsiet 90°C
¢ MakcumanbHbiM gasnennem go 1 MMMa. Cpok cnyx6bl
TpybonpoBoga npu COBNIOAEHNN PEXMMOB SKCMNYaTaLLMMN LOMKHEH
cocTaBnATb He meHee S0 ner.

Bce Tpy6bl «KoHTyp G-Ray» npoxonst 1o6poBosibHyt0
CEPTUGMKALLMIO Ha COOTBETCTBUE TPEOOBAHNAM HOPMATUBHOI
JokymeHTaumu. [lna npon3soAcTsa MCNONb3YETCA UCKMOUNTENBHO
nepauyHoe cbipbé LG Chem mapku SP988.

Tpyba G-Ray npegHasHaueHa oisi CKpbITO NPOBOAKM, HO
[JONYCKAETCA 1 HapyHas NPOKNaAKa B KOPob UM MANHTYC.
[1bKkocTb TpybONPOBOAA NO3BONSET COKPATUTH KONNUECTBO
GUTIHTOB, UTO COKPALLLAET CTOMMOCTb CUCTEMbI M BPEMS MOHTaXa.

M CTPOEHWE MHOIOC/10/AHON TPYEbI PERT-EVOH-PERT

HapyxHbiii cnoit (PE-RT) - cnoit, Ha KoTopblii
BO3/ENICTBYET OKPYXarolLas cpepa.

Knesawwii cnoin (Agresms) - cnoii, Haxogswmiics
Mexay 6apbepHbIM U NPOYUMU CNIOSIMU.

bapbepHbiii cnoii (EVOH) - cnoii nonumepa
C HU3KOI KUCNOPOAONPOHNLLAEMOCTbHO.

BuytpenHuii cnoit (PE-RT) - cnoif, koHTakT-
PYHOLLMIA C TPAHCTIOPTUPYEMON XUAKOCTbIO.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY



NPEUMYLLIEECTBA MOJIMMEPHBIX KOMIMO3WULIWOHHbIX TPYb

B HE TPEBYETCA CLLUNBKA

Kpucmannuueckas
MUKpocmpykmypa
KomnayHoa
mepmMocmoliKo2o
nosnusmusnexa
PE-RT

CoueTaHue HOBbIX 3KCMNyaTaLMOHHBIX XapaKTEPUCTUK NONN3TUIEHA
[OCTUFAETCA 3a CUET Y/yULEHHOI MOIEKYNAPHOI CTPYKTYPbI.
Bnarogaps TexHONOMM NPON3BOACTBA, MPUMEHAEMON NPU CUHTE3E
MaTepuana, CTasio BO3MOXHbIM KOHTPOJIMPOBATL pa3MeLleHue
3BEHBEB B NMOMNMEPHOIA LIENM.

YHukansHocTb Tpy6 PE-RT 3akntouaercs B ToM, uto Ans nonyueHus
XOpOLLUEN AONTOCPOUHON TMAPOCTATUUECKOI MPOUHOCTM NpH
BbICOKUX TEMMEPATYPax OTCYTCTBYET HEOOXOAMMOCTb UX CLUMBKM.

Tpyby PE-RT npoussogaT, He npuberas K npoLLeccy CLUNBKM,
CbIpbE OT 3aBOA|A U3rOTOBUTENSA NOCTYNAET B FOTOBOM COCTOSHWN
(vckniouaeTcs [ONONHUTENbHBINA 3Tan NPON3BOACTBA C
NPUMEHEHVEM KaTa/M3aTopoB UN JONONHUTENBHOTO
0bopysoBanus). Tak KaK MOHATMA MPOLLEHTa CLLIMBKM Y TPY6
PE-RT orcyrcrByer - 370 1a€T CyLLECTBEHHbIE NPEUMYLLECTBA B
CpaBHeHum ¢ cuctemami u3 cutoro nonuatuneHa (PEX). [ne
MOBBILIEHNE MJIOTHOCTU NONM3TUNEHA B PE3YNbTATE CLUMBKM MMEET
11 HETaTUBHYIO CTOPOHY — YMeHbLUEHWe nnacTuyHocTu. Moatomy
CcTeneHb CLUMBKM Takux Tpyb Bapbupyetcs ot 60 go 80 %.

I 3ALLMWTA OT KUC/TIOPOOA

Pa3BuTure TEXHOMOMMM NONUMEPOB NOMOI/IO CO3/aTh HaM HOBOE
nokonexue Tpy6b1 «Kontyp PE-RT G-Ray Oxy», coctosweii

u3 natu cnoes PERT-EVOH-PERT. B takoit Tpybe cnoit EVOH
pacnonox)eH BHYTPY OAMKE K LEHTPY AN 3aL4MUTbI OT CTUPAHUS
11 MeXaHUUECKMX NOBPEXAEHW.

B )19 YETO HY)KEH C/IOVA EVOH?

MonumepHble Tpybbl ABNAIOTCA ra3onpoHuLLaeMbiMu. BHyTpb Tpy6bl
113 OKPYXaIOLLLEro BO3flyXa MNOCTOAHHO MPOHUKAET KMCNOPOS,
CnepcTauem 310ro npouecca ABMAETCA KOPPO3NSA HE3ALYNILEHHbIX
CTaJIbHbIX 3N1EMEHTOB CUCTEM OTONNEHNA, KOHTAKTUPYHOLLLUX C
BOZOW, 11 3aBO3AyLUMBAHME» BEPXHUX TOUEK cuctembl. [lns
NpeOTBPALLLEHNA 3TUX ABNEHNIA, NPENATCTBYIOLLNX HOPMAbHOI
paboTe cucTem BOAAHOrO OTONJIEHUA, B KOHCTPYKLuK Tpybbl G-Ray
Oxy npeaycmotpeHo Hanuume EVOH cnos.

EVOH - stunensunnnosbiit cnupt, npumeHseTcs B kauectse
aHTUZMGY3NOHHOTO KMCNOPOAHOTO Gapbepa. IToT nonmmep
obecneunBaeT CHIKeHNE AUPOY3UN KNCOPOAA B TENIOHOCUTENb
uepe3 CTEHKM TPYObI HIXKE JONYCTUMOTO 3HAUEHNS, NPESYCMOT-
peHtoro TpeboBaHnem PesepanbHoro 3akoHa «TexHUUeCKui
pernameHT 0 6e30MacHOCTU 3[aHIiA U COOPYXeHNi». B nepeueHnb
kotoporo Bxogut ClN 60.13330.2012 «CHul1 41-01-2003»
«OTonneHue, BEHTUNSALMSA U KOHAVLMOHNPOBAHUE BO3AYXa»
pasgen 6 nyHkT 6.3.1, pernameHTMpyIOLW il OrpaHnueHe no
KucnopogonpoHuuaemoctu nonumepHbix Tpy6 (0,1 r/(m3*cyt)).

50x - yeenuyenue cnoes mpybnl G-Ray Oxy

B HALEXXHAA KOHCTPYKLINS TPYBbI

B 1py6e PERT-EVOH-PERT
Kontyp G-Ray Oxy nckntouena
BO3MOXHOCTb PAcC/IOEH,
TaK KaK paclumpenue
HECKO/IbKIX CIOEB NPOMCXOANT
OLHOBPEMEHHO B OT/IMUME OT
METaNoNNACcTUKOBON TPYObI, e
B CaMOi CTPYKTYPE U3 HECKOMbKMX
pasnuuHbIX N0 MaTepuany cnoes
KPOETCS HEAOCTATOK, HEBUAUMBIN
Ha nepsblii B3rnsg. Mpu Harpese TpyObl, 13-3a Pa3nNUHbIX
KOIGPULMEHTOB TEMNEPATYPHOTO YANNHEHNA CIOEB, MOXET
NPOUCXOAUTL UX CMELLLEHNE SPYT OTHOCUTENBHO LpYra, UTo BELET
K N0/HO noTepe npouHocTh. KoadduLmeHT NMHeHOro TenIoBoro
YANMHEHNA nonuatunena B 7-10 pa3 npesbilwaeT Ko3GdULMEHT
YANMHEHNA aNOMUHNSA.

Mpumensembiit matepuan EVOH B nponssoactee Tpy6 G-Ray
SBNAETCA TaKUM e nonuMepom, Kak u Tpyba PE-RT. [oatomy nmeer
OfLMHAKOBOE C TpybOi NNHENHOE YANHEHWE.

Kpome Toro mHorocnolitble nonumepHble Tpybbl 13 matepuana PE-
RT obnapatot nosbiweHHoi rnbkocTbro. OHM yHMBEPCANbHBI NO
TUNaM COEAMHEHWIA: UX MOXHO COEAMHATL KaK TPafuLMOHHbIMAN
MEXaHNUECKMMU GUTUHTaMU, TaK 1 CBAPMBATb C MOMOLLbIO
Hegoporux ceapHbix PERT-duTuHIOB, Kak nonnnponuneHosbie
TpyObl.

TEXHYECKOE PYKOBO/ICTBO 21 [0



NPEMMYLLIECTBA MOJIMMEPHbBIX KOMIMO3ULMOHHLIX TPYB

B 3/1IACTUYHOCTb

3a cueT cBA3aHHbIX MeXy cob0il MONEKYN MONEPEUHBIX LENOUEK
noBbllwaetcs yaaponpouHoctb matepuana PE-RT u croiikoctb Tpy6bl
G-Ray k pactpeckuBaHnuto nog, Bo3geiicteuem nsrnba. bokosbie
uenoukn matepuana PE-RT obnagatot pacTaumMocTbio

1 NOABUXHOCTbIO, bnarogaps uemy

OHU CMOCOOHbI NOFNOWaTh

1 pacceunBaTb SHEPTIHO.

Cmaduu easkoli depopmavyuu nonusmusnera PE-RT

B PALNYC N3IMBA

Tpy6or PE-RT G-Ray guametpom @16mMm 1 20Mm MoxHO u3rnbatb
BPYUHYt0, 6€3 NpyXMHHBIX KOHAYKTOpOB. [ns dukcauyum usrnba 90°
Tpybbl @16 pekomenayeTcs Ncnonb3oBaTh «puKcaTop nsrnbar.

[ins Tpyb puameTpom oT 25MM MOTYT MCMONb30BATLCA CTAHAAPTHbIE
rnbouHble MHCTPyMeHTbI. PuKcaLua u3rnba ocyLecTBAAETCS Npu
NOMOLL MOHTAXHbIX CKOD M/ KPENEHNi HENOCPEACTBEHHO Ha
MOHTaXXHOM YuacTKe.

Tpyby cnenyer npoknazbiBaTh TaK, UTOObI NPU N3MEHEHUN €€ /IUHbI
OHa He nepenomunack B MecTe usruba.

Donyckaercsa usrubanue Tpy6 G-Ray ¢ paguycom nsrnba
He MeHee 5 fnameTpoB Tpy6bI.

Munumanbheii paduyc
uzeuba mpy6 «Konmyp G-Ray»

Papuyc n3rn6a tpy6 «Kontyp G-Ray»

Juametp Tpy6bl G-Ray MUH. paguyc usruba
[dmm] [mMm]

16 80
20 100 (80)*
25 125
32 160

i BOCCTAHOBJIEHWE NOCJE 3AJIOMA

Y TpyObl CyLLECTBYET TaK Ha3blBAEMasA «MOJIEKYNAPHAA NAMATbY —
CnocobHOCTb BOCCTaHAB/IMBATL CBOK GOPMY MOC/E MEXAHUUECKNX
BO3/,ENCTBUIA, MYTEM NPOrPEBa HYXKHOIO YUacTKa CTPOUTE/bHbBIM
deHom. [Tpu aTom Bce paboune xapaKTepucTuKkmM — TemnepaTypa,
[laB/IEHNE — OCTAHOTCA HEN3MEHHBIMU.

3PPEKTUBHOE UCMOJIb30BAHUE

CospaHHas nonvmepHas Tpyba PE-RT paer
BO3MOXXHOCTb 3PPEKTUBHOIO MCMOJIb30BaAHUA

Ha MPOMbILLIEHHBIX 1 OPYINX KPYMHbIX 06beKTax,
KOrAa yAopOXaHUe Npu UCnosib30BaHnmn
MEeTasI/IoNn/IaCTUKOBO TPyObl CyLLECTBEHHO,

a MPEeNMYLLLECTBO B BUAE MANOro KoagpouumeHTa
TENN0BOIO JIMHENHOIO YA/IMHEHNA HE 3HAYNTENbHO
B OETOHHOI CTAXKE.

K Tomy e, 3anuTb 6ETOHOM 60/1bLLIOE KOTMUECTBO
TpyObl, N36€XaB B YCNOBMAX KPYMHOIO CTPOUTENbCTBA
€€ N3/10MOB U PACM/IOLLMBAHUA, NMPOLLE, UCMOMb3YS
Tpy6bl PE-RT.

Bnaromaps nosbiweHHON rMbKocTy Tpy6, puck
BO3HMKHOBEHWS NEPESIOMOB CBOAMUTCA K MUHUMYMY,
a EC/IN OHM BCE XXe NPOUCXOLAT, TO fedpOpPMUMPOBaAH-
HbI TPY6ONpPOBOL, MOXHO BOCCTAHOBUTbL BCEFO

3a HECKOJIbKO MUHYT.

[Lns npouecca BocctaHoBEHUS GOPMbI TPYOY HY)XHO HarpeTb
cTpoutenbHbiM dpeHom T = 350°C. Harpesas BO34yLLHbIM MOTOKOM
Ha paccrosiHum 100-200mm, Heobxogumo BpaLLaTh Tpyby unm
deH fo npuganus Tpybe okpyrnoit popmbl. Mpu npasuibHoM
BOCCTAHOBJIEHUI MECTO Nepernba He Beerga MOXeT ObiTb 1Erko
00HapyXeHo BM3yasbHO.

Mpu neperpese HapywaeTca MONEKYNApHas CTPYKTypa Tpyobi
(MaTepuan CTaHOBUTCSA NPO3PAUHbIM), UTO AE€NaeT HEBO3MOXHbIM
BOCCTaHOB/IEHNE NPexHel GopMbl B MecTe 3a0ma. [ocne
TEPMUUECKOTO BOCCTAHOBNEHNS TPyOa MOXET bbiTb UCNO/Ib30BaHa
TONbKO B OXJIAXAEHHOM COCTOSHUN.

OT 3amMep3aHuA BOAbI BHYTPYU CUCTEMbI TPYObI M3 TEPMOCTOIKOTO
nonuatunera PE-RT He cTpagatot coBcem. OfHako, 3o obcTosATENb-
CTBO HE PacMpOCTPAHAETCA HA METANIINYECKIE YACTU CUCTEMbI.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY




I MPABWIA TPAHCITIOPTUPOBKW U XPAHEHWA TPYb G-RAY. YINAKOBKA

I BE3OMNACHAA N HAJEXXHAA CUCTEMA KOHTYP G-RAY

Mpuo6petas Tpy6y KOHTYP PE-RT II, Bbl BbiOUpaeTe cOBpEMEHHYH 3KOHOMUUHYHO CUCTEMY, M30aBMBLUMCh OT MPUCYLLUX METa-

NNonoNnMepHbIM prﬁaM HEOOCTATKOB.

YcroiumBocTb K Temneparype u AaBieHuI0

BosmosxHocTb NPUMEHEHUA OANA CUCTEM BO,D,OCHaﬁ)KeHMﬂ,
OTONNEHNA KOTTEQ)KHOIO CTPOUTENDLCTBA W ANA BbICOTHbIX 3,D,aHI/II7I

MMoBbiweHHas rubKkocTb 1 Nerkuii Bec Tpy6bi

Ynpolwaet TpaHCnopTMPOBKY M paboTy C HUMI Ha MecTax

Bbicokas xumnueckas YCTOﬁlIMBOC'I'b

Donruir cpok akcnnyatauum, mubumym S0 net. BoamoxHoctb
BOCCTAHOB/IEHUA MOCTIE 3a/10Ma

[napxas BHYTPEeHHAS NOBEPXHOCTb

I'Ipe,u,OTBpam,aeT HaKOMIEHNE OTNOXEHMNIA 1 Koppo3uto

HetokcuuHoctb

JKonoruuecku 6e3onacHa U NPUrofHa LS NUTLEBO BOAbI

MoHTax ¢ NOMOLLbIO HAAABWKHOIO KOJbL,A, CBAPHbIX GUTUHIOB

BosmosxHocTb bonee 6bICTp0F0 W NPOCTOro MOHTaXa ceteil

M MPABW/IA TPAHCIOPTUPOBKI
W XPAHEHWUA TPYb G-RAY

Tpy6br «KoHTyp G-Ray» He oTHOCATCA K KaTeropuu onacHbix
TPy30B, UTO JOMYCKAET UX NEPEBO3KY NH0OLIM BUAOM TpaHCMopTa B
COOTBETCTBUM C NPaBUIaMi NEPEBO3KI rPy30B, LENCTBYIOLLAMI HA
naHHom Buge TpaHcnopta. (TOCT 19433).

Mepesoka, norpyska u pasrpyska Tpy6 fOMKHbI OCYLLECTBAATLCA
npu TemMnepaType HapyXHOro Bo3ayxa He Huxe MuHyc 200C.

Tpy6bl cneayet obeperaTb OT yAAPOB 1 MEXaHUUECKMX HArpy3oK,

a WX NOBEPXHOCTb OT HaHeceHUA uapanuH. lpu nepeBoske Bo
n3bexaHue noBpexneHus, byxtol Tpybd Heobxo[UMO yKNaabIBaTh Ha
POBHYO MOBEPXHOCTb TPAHCMIOPTHBIX CPEACTB H€3 OCTPbIX BLICTYNOB
1 HepoBHocTeil. CopacbiBaHue TPyb C TPAHCMOPTHBIX CPEACTB HE
JonycKaerca.

Tpy6bl cnedyeT XpaHuTb B HEOTAMMBAEMbIX CKNAACKIX
MOMELLLEHNAX B YCTIOBUAX UCKJTHOUAIOLLMX BEPOSTHOCTb MX
MeXaHUUECKMX NOBPEXAEHWI UIN B OTAN/NBAEMbIX CKIAafaXx He
611Ke ofHOro MeTpa OT OTONUTENbHBIX NPUOOPOB B WTabensx
BbICOTON He bonee 3m.

pr6b| [O/DKHBI ObITb 3aLLMLLEHBI OT A/IUTEBHOTO BO3AENCTBIA
NPAMbIX CONTHEUHbIX NyUeid 1 aTMOCHEPHbIX OCALKOB.

M YNAKOBKA

Tpyba 1 GuTMHIM ynakoBbIBaKOTCA B KOPOOKY 13 ropPUPOBAHHOTO
KapToHa. Takas ynakoBka Tpyb 1 cOeAMHUTENbHBIX JeTaneil
obecneunBaeT COXPaHHOCTb U3ZENWIA NPU NOTPY30YHO-
pa3rpy3ouHbx pabotax, TPaHCNOPTMPOBAHMN U XPAHEHWN.

Pa3smep Gyxtbl
«Koutyp G-Ray»

HapY)XHbIN

pasmep
6yxTbl G-Ray
B-A-C mm

pa3smep
Kopo6Ku
MM

JAuametp
d mm

150 | 200x400x650 | 220x670x670
100 | 200400x660 | 22046704670
S0 | 220¢400x630 | 22046704670
50 | 220x400x670 | 220x670x670

Ha kaxpyto ynakoBKy HaHOCUTCA 3TUKETKa,
coepKaLLas cneayioLLyio UHPOPMaLLuio:

* HaumeHoBaHue nsgenus.

® Maccy u gaty ynakoBKu.

* Gamunuio ynakosLLyKa.

° HOpuguueckuii afpec N3roToBUTENS.

® HaumMeHOBaHME TEXHUUECKUX YCIIOBUIA.

* UHdopmauuio, npegnuceiBatolLyto obeperatb
MPOAYKLMIO OT NPAMBIX COMTHEUHDIX JTyUeli 1 0CafKOB.
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- SGU3NYECKUE XAPAKTEPUCTUKI TPYBbl «KOHTYP G-RAY OXY» I

Pa6ouas Temneparypa npu gasnetun 10 6ap, Tpms oC 80
AsapuiiHas Temnepartypa (He 6onee 100 uacos), Tmp oC 100
MaxkcumanbHas KpaTKOBpeMEHHO AonycTuMas Temneparypa oC 110
MakcumanbHoe pabouee gaenetnue, Ppaﬁ 6ap 10
KoagdpuumeHT TensioBoro nuHeitHoro paciumpexus, A mM/(m * K) 0,2
LLlepoxoBatocTb nosepxHocTu, He 6onee E MM 0,0015
Duddysus kucnopopa npn 80°C mr/(m2 * cyT) <36
Koagpdpuuuent rennonposogHoctn, R0 Br/(m * K) 0,43
OTHoCuTENbHOE YAIMHHEHUE NPU pa3pbiBe % 315
Mpeaen npouHocT npu paspbise MMa 35
- MAPKWPOBKA TPYbbl «KOHTYP G-RAY» I

B TPYBA «KOHTYP PE-RT Il G-RAY OXY» - YHUBEPCAJIbHAA TPYBA C EVOH CJ/1I0OEM

MapkupoBka Tpyb HaHOCUTCA Ha X NOBEPXHOCTb C MHTEPBAIOM HE MEHEE 3M 11 COLEPXKUT CNEAYIOLLYI0 MHGOPMALMLD:

Nomepiee, | Marepuan | oo | Mo | Howwars | Mracoorny | How | poraro | Bpca

T[)Y6bl Hite py LWH TaLum n X TEXHNY vI/IX TOBNIEHUS N3t

npoJyKTa Znametp, mv | crenkn, mm | pab. gaenenue YCnoBMiA TOB/IEHUA
y Oxy

PE-RT (o;onneuue, 20 28 2248-016-
KOHTYP N o e S/L0MMa  yciges  XOXKXK  XXXKXX
crnoem) 32 44 2014

[LononHutenbHo Ha byxTe HaHeCEHa METKA Ha KaXfblii METP 4/INHbI.

S TPYGOMPOBOMHIECUCTEMbI KORTYPGRAY



MPOEKTUPOBAHWE N MOHTAX NMOJIMMEPHbIX TPYBOIMNPOBO/,0B

& OBJIACTU NPUMEHEHWA TPYB G-RAY

lMpoekTpoBaHne, MOHTaX 1 3KCNNyaTaL WA CUCTEM
TpybonpoBogoB G-Ray f,0/mKHbI BbINONHATLCA B
COOTBETCTBUN C:

® [ocygapcreenHbiM ctaHgaptom P FOCT 32415-2013 «Tpy6bi
HanopHble U3 TEPMONJIACTOB M COEAMHUTESIbHbIE AETANN K HUM
Ans cuctem BogocHabxeHus u otonnenus. ObLyme TexHUUECKne
yCoBuUA».

e [ocypapcreenHbim cragaptom PO TOCT P 53630-2009
«Tpy6bl HANOPHbIE MHOTOC/IOMHBIE M3 TEPMOMJIACTOB 1
COELMHUTENIbHBIE LETANN K HAM f151 CUCTEM BOZOCHABKEHNA 1
otonnexus. OBuLMe TEXHUUECKIE YCTIOBUA».

e [ocypapcreeHHbim craHgaptom PO TOCT 30815-2002
«TepMoperynATopbl aBTOMaTMUECKIE OTOMUTESIbHBIX NPUOOPOB
CUCTEM BOJAHOIO oTon/eHns 3aanunit. QbLme TeEXHUUecKme
yCNOBUS».

© (C[150.13330.2012 «Tennosas 3awyuta 3aaHui».

e CI160.13330.2012 «CHul 41-01-2003.
Otonnexue, BEeHTUAALMA 11 KOHGULMOHNPOBAHIUE BO3YXa».

e (M1 30.13330.2012 «BHyTpeHHMit BOZONPOBOA,
W KaHanu3aLms 3gaHni».

® CM 73.13330.2012 BHyTpeHHMe CaHUTAPHO-TEXHUUECKIE
CUCTEMbI 3[aHWIA.
AktyanusuposatHas pegakuua CHull 3.05.01-85

° C61.13330.2012 «Tennosas usonsuus obopynosaHus
1 TpybonpoBof0B».

 CM151.13330.2011 «3awura oT Wwymay.

® CanllvH 2.1.4.1074-01 «MutbeBas Boga. [urneHnueckue
TpeboBaHUsA K KaueCTBY BOAbI LLEHTPANN30BAHHBIX CUCTEM
NUTbEBOTO BOZOCHAbXeHNs. KOHTPO/Ib KauecTBay.

® CanluH 2.1.4.1175-02 «[urneHunueckue TpeboBaHus K
KauecTBy BOZbl HE LEHTPA/IN30BAHHOTO BOLOCHAOXKEHNS.
CaHuTapHas oxpaHa UCTOUHUKOBY.

® CanlluH 2.1.2.1002-00 «CaHuTapHo-3nngeMmonornueckme
TpeboBaHuUsA K XubIM 30aHUAM 1 nomeleHuam. CaHutapHo-
3NUAEMUONOMNYECKNE NPABUNA U HOPMATUBbI».

® CanlluH 2.2.4.548-96 «[urneHuueckue TpeboBaHua
K MUKPOK/IMMATy NPON3BOACTBEHHBIX NOMeLLLeHMiA. CaHUTapHble
npasuia u HoPMbI».

e (M 3.1.2.2626 -10 «CaHnTapHO-3NMAEMUONOTMUECKIE
npasuna. MpodunakTuka nernoHennesar.

© (I 41-102-98 «[poekTupoBaHue n MoHTaxx TpybonposogoB
CUCTEM OTOM/IEHNS C UCMOMB30BAHUEM METANIONONNMEDPHBIX
TpY6».

 CIN 41-103-2000 «[MpoekTupoBaHue TENI0BOIA M30ALUN
000py-f0BaHusA 1 TPY6ONPOBOLOBY.

© (I 40-103-98 «[MpoekTupoBaHue n MoHTaxx TpybonposogoB
CUCTEM XOJIOfJHOTO U FOPsYEro BOZOCHAOKEHUS C
WCMO/b30BAHNEM META/INONOIMMEPHBIX TPYO».

 CIN 41-109-2005 «[poekTupoBaHme n MOHTaX
BHYTPEHHUX CUCTEM BOLOCHAOXEHUS 1 OTONNEHUA 30aHWiA C
WNCNOJIb30BAHNEM TPYD U3 «CLUMTOrO» MOMNITUTIEHE.

© CI1 40-102-2000 «[MpoekTupoBaHme n MoHTax TpybonpoBosoB
CUCTEM BOLOCHABXEHNA 1 KaHANN3ALMI U3 NONUMEPHBIX
matepuanos. Obuie TpeboBaHns».

® «[locobue no NPOeKTUPOBAHNIO ABTOHOMHbIX UHXEHEPHbIX
CUCTEM OZLHOKBAPTUPHBIX 1 6/10KMPOBAHHBIX XUJbIX JOMOB
(BopocHabxeHue, KaHann3aLms, TennocHabxeHue n
BEHTUNALMS, ra30CHAOKEHME, NIEKTPOCHABXEHNE)».

© TP-139-03 «TexHuueckne pekoMeHaLMM N0 NPOEKTUPOBAHMIO
1 MOHTaXy CUCTEM BHYTPEHHETO BOZONPOBOJA 3haHWIA C
ncnonb3oBaHuem Tpyb u3 cwutoro nonuatunena (M3-X)».

® CHul 21-01-97* «[MoxapHas 6e3onacHoCTb 3LaHuil 1
COOPYXXEHUI».

® Hacroswime pekoMeHaaLmM N0 NPUMEHEHWNIO TPYD HANOPHbIX
nonumepHbix PERT-EVOH-PERT w3 TepmocToiikoro nonuatuneHa
1 GUTUHIOB K HUM cucTeMbl Tpybonposogos G-Ray ana
OTOMN/IEHNA, FOPAYETO 11 XOJIOJHOTO BOLJOCHAOXKEHNA.
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- MPOEKTUPOBAHWNE 1 MOHTAX MOJIMMEPHbLIX TPYBOIMNPOBO/,0B

I 3TAJIOHHbIE KPUBBIE BJIUTENBHOW NPOYHOCTW TPYB U3 PE-RT TWUM | V1 PE-RT TUN I

BaxxHoil 0CODEHHOCTLIO NOIMMEPOB ABNAETCA IGHEKT CTApeEHUS, TEMNepaTypPHbIX PEXWUMOB IKCMyaTaLLn, @ TAKXKe CPOK CyxObl
3aK/HOYAOLLUACA B CHUKEHUN NMPOUHOCTY C TEUEHUEM BPEMEHN. TpyObl NPU 33aHHBIX YCIOBUAX IKCTIyaTaL .

B oTnmune ot apyrux matepuanos, HanpuMep, METanoB aas
NPUMEHEHNA NOMMEPOB B KaUeCTBE KOHCTPYKLMOHHOMO MaTepuana
HYKHO MCXOAUTb UMEHHO U3 XAPAKTEPUCTUK A/IUTEIbHON NPOYHOCTH
B NPEAN0AaraeMblx YCIOBUSAX IKCyaTaLAn.

PeanbHbiii cpok cnyx6bl nonMMepHbIX Tpyb cknagbiBaeTca

13 BPEMEHHbIX MPOMEKYTKOB, COOTBETCTBYHOLLNX PA3INYHbIM
TEMNepaTypam 1 AaBNEHUAM, B KOTOPbIX CTApEHIE MaTepuana
NPOUCXOAMUT HEOANHAKOBO. Hanpumep, OTONUTENbHbIA CE30H

WHbiMu cnosamu, CpoK cny)K6b| pr6bl 3aBMCUT OT TEMNEPATYPbI U cocrasnset 7 MecAueBs npu Cpep,HeI?l TeMnepaType TENIOHOCUTENA
Zaenexus B Tpy6e. B cooTsercTaum ¢ Tabnuuamu, npuseseHHbIMN 40% oT MaKcuMasnbHOIA, a B NETHWI NEPUOZ, OTOMJIEHNE OTCYTCTBYET.
B FOCT 32415-2013 pnst pasHbiX TMNOB MaTEPUANOB, KOTOPbIE MO3HO NPEANONOXWTH, UTO BbIPaBOTKa pecypca 3a opuH
NPUMEHAIOTCA A/1A NPOM3BOACTBA TPYD, MOXHO ONpeaenUTs KaneHaapHblil rog, Gyaer npuban3uTeNbHO Ha YETBEPTb MEHbILE
MakcumanibHoe pabouee fasnerue Tpyb PE-RT nna pasubix paccuMTaHHOI NPY MAaKCUMaJIbHBIX IKCIYaTaLMOHHbIX MapameTpax.

rPAGUK YCTONUMBOCTYU K BABJIEHNIO U 1,0/ITOBEYHOCTU

3N
m 3aBucMmocTb BpemMeHu 10
paspywenus Tpy6 us PE-RT
: iapamepucmm s::; T :I Tun Il ot geiicTBuA KONbLEBOrO
% ApAKTEpUCTUNN FEAT TR HanpAXXeHnA Npu pasnuuHbIX
Temneparypax.

MpAmble NUHUN HA NPUBEJEHHON

Zvarpamme nokasblBatoT

KOJIbLLEBOE HAMpPSXKEHMWE,

KoTopoe Tpyba cnocobHa

1 BbIEPXATb B TEUEHME

) OMNpefeNeHHoro cpoka npu
MOCTOAHHON TEMNEPAType BOZpI.

2

10°C
20 10%C Kak BugHo 13 pucyka,
10 300(: 20¢ kpuble perpeccin PE-RT
40C 30
9 0 0 tun Il oueHb «nonorue»,
50c 40C
8 " 50°C uT0 00ECNEeunBaEeT BbICOKME
7 60 60°C pacueTHble HANPsKEHUA B
70°C 70°C TEUEHNe J/INTENBHOTO BPEMEHM,
b 0 0CO6EHHO NPU NOBbILIEHHBIX
80°C 80'C
5 TeMneparypax.
90°C 0
o 90C
95°C 95'C
' 100 N\
0
. 3 110°C
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Bpems po pa3pywenus Tpybbi [u
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I MPOEKTUPOBAHWE N MOHTAX NMOJIMMEPHbIX TPYBOIMNPOBO/,0B -

B 3KCNNYATALUWNOHHBIE [Ilns 3awyThl TPy6ONPOBOI0B OT 3aMeP3aHIA MOTYT UCTIO/b30BATHCA
XAPAKTEPMCTMKM TPyB G'RAY aHTI/Iq)pI/ISbI, Hanpumep, rMuUKonesble:

JTuneHrnnKonb — NpUMeHAETCA KOHLEeHTpaumeit 35% npu
Temnepatypax He Huxe -22°C unu koHuentpaumeir 50%
(MaKcMManbHas KOHLLEHTpaLms) npu Temneparypax He Huxe -38°C.
Mpw NpeBbILIEHNI MAKCUMASIBHOWM KOHLLEHTPALLMN STUNEHTINKONA
(50%) He obecneunBaeTcs HeoOX0AMMAsA 3alLLLMTa OT 3aMeP3aHMS.

Mpu Takolh KOHLEHTpaLLMN Nef, 0Opa3yeTcs ye Npyu Temnepatypax
«IK KoHTyp» B TeKCTe CepTUPUKATOB COOTBETCTBMA 1 MPHU Huske -25°C.

MapKMpOBKE NpoayKLuu B cooTBeTcTBuM ¢ TpeboBaHuamu TOCT
YKa3blBAET KNacc IKCNNyaTaLumu 1 MakcumanbHoe pabouee
[laB/IEHNE, UTO NO3BOMISAET ONPESENUTD BOIMOXKHbIE LONYCTUMbIE
napameTpbl 3KCA/yaTaLn cuctem TpybonpoBogoB.

Ycnosus npumeHerus Tpybol «KonTyp G-Ray» cnepyet onpepensatb
C YUETOM KN1accoB 3KCryaTaLum, onucanHbix B crangapte [OCT
32415-2013 B cOOTBETCTBUM CO 3HAUEHNAMU, YKAa3aHHBIMU

B Tabnuue Ans cuctem BOJOCHAOXKEHUS 1 OTON/IEHUS C
MakcumanbHbiM pabounm sasnenvem P 0,4;0,6;0,8;1,0 Ma.

Max

MponuneHrnuKonb NPUMEHAETCA KOHLEHTPaLell He Bbilue

25%. Mpu makcumanbHoii koHweHTpauum (25%) Temnepartypa
Lo/KHa ObiTb He Hue -10°C. Mpu npeBbiEH MaKCUMabHOI
KOHLLEHTpaLyn nponuneHrnukons (25%) BO3MOXHO NOBpexaeHne
matepuana Tpyobl.

KNACCbI 3KCIJTYATALLWN TPYBOMNPOBO/10B

Bpe Bpe Bpe
R ke I A
XB 20 50 = - - _

XonogHoe BOAOCHADXEHME.

1 60 49 80 1 95 100 [opsiuee BogocHabsxeHme (60°C).
2 70 49 80 1 95 100 [opsiuee BogocHabxeHme (70°C).
20 25 BbicokoTemnepatypHoe HanosbHoe
4 40 20 70 25 100 100 oronnienue.
Hu3skotemneparypHoe oTtonnexue
60 25 OTONUTENbHBIMU NPUBOpaMiA.
20 14 B
5 60 o5 90 1 100 100 bICOKOTEMMNEPATYPHOE OTON/EHNE
80 10 OTOMUTENbHBIMU NPUBOPaMU.

Tpaﬁ. - Temnepatypa, 4719 KOTOPOil NpegHa3HaueHa cuctema Tpy6onpoBogoB.

T ., — Makcumanbhas TeMnepartypa, Kotopasi MOXeT bbiTb OCTUTHYTa NP paboTe cucTeMbl.

Tasap — MaKCMManbHO [onyCcTuman Temnepartypa, KOTopasa MOXeET ObITb AOCTUrHYTa B C/lyyae aBapuu.

MakcumanbHbiii cpok cnyx6bl Tpy6onpoBoga ANA KaKO0ro Kacca IKCMNYaTalum ONPERENAETCA CyMMAPHBIM

BpemeHeM paboTbl Mpyu Temneparypax Tpa6.’Tmax ,Tmp. u cocrasnset 50 ner.
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MPOEKTUPOBAHWNE N MOHTAX MOJIMMEPHbIX TPYBOIMNPOBO/0B

& OBLUME NONOXKEHNA

MonnmepHble TpyObl NPUMEHSAIOT NPY NPOEKTUPOBAHUN CUCTEM
BOJ,OCHAOKEHNS 1 OTONNEHNA 3aHNI NPU YCNIOBUM CKPbITON
NPOKNaAKN B NIMHTycaX, WTpobax, WaxTax, kaHanax u npu
3aMOHO/IMYNBAHNN.

He gonyckaetca npumMeHATb TpyObl B NOMELLEHNSAX MO NOXaPHOIA
onacHocT kateropun [, a Takxe B NOMELLEHNAX C CTOUHNKAMU

TENNoBbIX U3nyueHuii ¢ T 150°C.
NOBEPXH

Tpy6br G-ray ucnonb3ytoTes B CUCTEMAX CO CKPBITON Pa3BOAKONA.
[lonyckaetca oTKpbITasA Npoknagka NoABOAOK K CAaHUTapHO-
TeXHUUECKUM Npubopam. B ocTanbHbIx cnyuasx oTKpbiTas
npoknagKka BHyTpeHHero Bogonposoga u3 Tpyb PERT gonyckaetca
B NPON3BOACTBEHHDBIX U CKNAACKMX MOMELLEHNAX, & TaKKe B
TEXHUUYECKUX 3Taxax, uepAakax u nogBanax, B Mecrax, rge
MCKIOUAIOTCA NX MEXaHWUEeCKne NoBpeXJeHne 1 BO3AencTane
YNbTPadUONETOBOTO U3NYUEHNA.

ByxTbl Tpy6, XpaHuBLUNECS MM TPAHCMOPTUPOBABLLMECA NPU
OTpULATENbHBIX TEMMEPATYpaX, f0 Hauana MOHTaXa JO/IKHbI ObITb
BblZlepXKaHbl MPY NONOXUTENBHOI TEMNEPaTypPe He MEHEE 2-X UacoB.

MonTax Tpybonposogos G-Ray 3 nonuatuneqa nosbilieHHON
TEPMOCTOKOCTI JJOMKEH OCYLLECTBAATLCA NPY TeMnepaType
oKpyxatolLeil cpenbl He Hke -10°C cneunanbHo npegHazHaueH-
HbIM fi/151 3TOTO MHCTPYMEHTOM 11 B COOTBETCTBUI C TpebOBaHUAMY
[neiicTBytowmx HopmaTusHbix fokymenTos: ClM 30.13330.2012,

CBobogHble KOHLLbI TPY6 HEOOXOAMMO 3aKpbIBATH 3ar/lyLIKaMu BO
n30exaHue nonagaHus rpsasu u mycopa B Tpyoy.

KomneHcauus TemnepaTypHbIX YOJMHEHNI JOMKHA OCYLLECTBAATD-

CIN 73.13330.2012, CMN 60.13330.2012, CM 41-109-2005, CA, KaK npaBunno, 3a CYET CAMOKOMMEHCaLKN OTAENbHbIX YUaCTKOB

CIM 40-102-2000. pr60r|p030p,a: NoBOPOTOB, 13rnbos T.A0. J10 pocturaerca
NpaBW/bHOI PacCTaHOBKOI HEMOABWKHBIX KPENAEHNIA, BENALMX

He [OOMYyCKaKTCA CNNOLWMBAHNA 1 NEPENOMbI pr60npoaop.a BO pr60ﬂpOBO,q Ha HE3aBUCUMbIE YUaCTKA, edOPMaLVA KOTOPbIX

BpeMs MoHTaxa. [1py «3anome» 1CnopyeHHblil yuacTok Tpybbl

BOCTIPUHMMAETCA NoBOpOTamMu Tpybonpososa.
LOMKeH ObITb yAaneH Uan BOCCTAaHOBJIEH.

[ns npoxoga Tpyb uepe3 CTPOUTENbHbIE KOHCTPYKLUM CTEH 1
NEPEKPLITUiA HEOOXOAMMO NPeSyCMaTPUBaTb Mb3bl. BHyTpeHHuiA
LMameTp runb3bl JOJKeH ObiTb Ha 5 - 10 MM Bonblue HapyxkHoro

CKpbITblit MOHTa TPY6ONPOBOJOB, COTNAacHO TpeboBaHMAM
CHwl, Heobxoammo BecTu B 06cagHOi (roppupoBaHHOIi Miu

Tenniousonupyloued) Tpybe. [naMeTpa NpoKnazbiBaeMoil Tpy6bl. 3a3op Mexay Tpy6oii u
Mpoknagky Tpyb cnenyet Bectn 6e3 Hatara. He gonyckaercs TUNb30i HEOBXOAMMO 33J€NaTb MATKMM HECTOPAEMbIM MaTepUasomM,
HaTArMBaHWe No NPAMON IMHUK, @ CNeAYeT YKNaabiBaTb X AonycKarwLwmm npoaosbHOE NEpEMELLEHNE pr6bl. [nb3a gomxHa
[Jyramu Manoii KpuBn3Hbl (3MeiiKoii), NpUHUMAas BO BHUMaHNE Ha 3 - 5 cM BbiCTynaTh Hag NOJIOM, @ B NEPEropoAKax U y NoTosKa -
TemnepaTypHble NapameTpbl aKcnyataLyum Tpybonposoga u ObITb 3aM0A1MLLO.

TEMNEPATYpy NPy MOHTaXe.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY




I MPOEKTUPOBAHWE N MOHTAX NMOJIMMEPHbIX TPYBOIMNPOBO/,0B

M KPEMJIEHUE TPYBOIPOBO/10B G-RAY

Mpu npoknagke TpybonpoBosoB HEOOXOAMMO KPENUTD UX K KOHCT-
PYKLMAM CTEH Wn nepekpbiTit. CpepcTa Kpennenus [OMKHbI
WMETb MOBEPXHOCTU, UCKMIOUAIOLLE BOIMOXKHOCTb MEXaHUYECKOTO
noBpexaeHus Tpyo.

ernneva HE [OJIKHbI UMETb OCTPbIX KPOMOK 1 3ayCEHLIEB.
PaSMepr XOMYTOB, pUKCATOPOB, CK0O [0JIKHbI CTPOro COOTBETCTBO-
BaTb ANAMETPaM pr6 Metannnueckue Kpennedna NoXKHbl UMETb
AHTUKOPPO3NOHHOE NOKPbITKE.

Paccrostve Mex gy KpenaeHusiMn npu ropu3oHTasIbHOI NPOKIagKe
TpybonpoBoAa 3aBUCKUT OT €r0 fUaMeTpa.

HapyXHbliA npu npu
Anamerp FOPU30HTaJIbHOIA BEPTMKaJIbHOIA
Tpy6bI npoknagaxe npoknasaxe

Jo 16 500 - 650 1000
20 600 - 800 1500
25 750 - 1000 1800
32 900 - 1 100 2000

[lns MOHTaXa CMCTeM B M/IMHTYCE KPErieHne CrefyeT npoBOAUTb
uepes 0,5 metpa.

PaccraHoBka KpennieHuii ocyliecTBAAETCA TaKUM 06pa3oM, uTobbl
UCKMIOUNTb NPESENbHO AONYCTUMbIE HANPSXKEHUA B MaTepuane
TpyObl OT TMHENHbIX TEMNEPATYPHBIX YAANHEHNI TPYGONPOBOAa.

Tpy6bl Ans NOAKNIOUEHNS PaZMaTOPOB BCEMAA HY)XHO BECTH
[JyroobpasHo (#ns nyulweit kKomnexcauum yanuxennin). Heobxogumo
npenycmMaTpuBaTh KpenneHns Ha NoBOPOTaX U OTBETBNIEHUAX
TpybonpoBoga.

PaccraHoBKy HenoaBuKHbIX OMop Ha Tpybonposoge cnesyet
NpOeKTUpOBaThb B co0TBETCTBUN € YKazaHuamu ClN 41-102-98.

3anopHO-perynpytoLLyto apMaTypy 1 pacnpesenuTebHble
KONUIEKTOPbI CNEAYET 3aKPENIATb C NOMOLLbIO CAMOCTOATENbHbIX
HEMOABIKHbIX KPENEHWI [/1A YCTPaHEHNA nepesaun yeunmii Ha
TpybonpoBog, B NpoLecce 3KCnyaTaLm.

,D,I'IFI YCTp0I7ICTBa HENOABWKXHbIX Onop 00bIUHO NPUMEHALOTCA
METaN/INUeCKne KpOHLIJTeI7IHH C XOMYTaMun N PE3NHOBbLIMU
npoknagkamu.

B kauectBe Kpennenus ropusoHTanbHoro Tpybonposoga
CNONb3YIOTCA METANIMUECKIE GUKCATOPbI COOTBETCTBYHOLLETO
anamerpa. Jlubo npumeHseTca nepdbopupoBaHHas NeHTa.

[ns duKcauum neHTbl LOMYCKAETCA UCMOMb30BATb MOHTaXHDbIIA
nucToner.

B GUKCATOP N3MMBA
TPYBbl «<KOHTYP G-RAY»

ukcarop usrnba - 510 uH}EHepHas feTaNb, NPeAHa3HaueHHas
3aUKCMPOBaTb NOBOPOT TPYObI NOZ ONPEAENEHHBIM YITIOM.

Mpu HeobxogumocTn n3rnba u pukcawyun Tpybbl B X0N0AHOM
COCTOAHUM, HE CNOCOBHOI CaMOCTOATENBHO AepkaTb GOpMy
NOBOPOTA, ClIedyeT UCMO/b30BaTb GUKCATOP U3rnba.

Oukcatop n3rnba HagéxXHO 3awmwaeT Tpyby Kak OT M3/IOMOB 1
nepervboB, Tak 11 OT BHELIHWUX MOBPEXAEHWIA — B NEPBYH OYEPED, B
MecTax noABeeHnst TpY6 K KONNEKTOPHOMY WKady Uan paguatopy.

Mpumensemcs ona pukcayuu
nosopoma mpy6si Ha 90° 6e3
paspbiea mpybbl u YcmMaHosKu
Y20/IbHUKa.
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KOMMNEHCALWA TMHENHBIX YANNHEHWUI

Bcnep,cmme O6YCHOBHCHHbIX cuctemoin 6onbLumMx nepenafoB Temneparypbl BO3HUKAKOT MEXAHNYECKNE HAMNPAXKEHNA B TPY-
60np030n,ax ropﬂueﬁl BOAbl 1 OTONJIEHNA, KOTOPbIE AO/HKHDbI KOMMNEHCMPOBATLCA C MOMOLLLbH) KOMMEHCALLMOHHDIX KONIEH U

cneynanbHbIX KOMNEHCALLMOHHbIX 13rn6os.

Takke KomneHcaLua TeMMepaTypHbIX YANNHEHW A MOXET ObITb OCyLLECTB/IEHA 33 CUET CAMOKOMMEHCALLMN YYacTKoB Tpybo-
npoBoga 1 NPaBW/IbHOI PacCTAHOBKOI HEMOLBIKHbIX U CKONIb3ALLMX ONOP.

B W3MEHEHWE OJINHbI
TPYBOIPOBO/,0B G-RAY

TemnepaTypHble U3MEHEHUA NPUBOAAT K IMHENHBIM PACLIMPEHNAM
Tpy6 G-Ray. KoagdpuuueHT Tennosoro nuneitHoro paciumpeHus
Tpy6 G-Ray = 0,20 mm/m x °C.

Pacuer n3meHeHus gautbl TpyboNpoBOAa Npu U3MEHEHUM €r0
TEMMEepaTypbl NPOM3BOAUTCSA N0 GOPMYNE:

AL=aelLeAt

roe:

AL - n3menenne gnumbl Tpy6onpoBosia Npy ero Harpese um
OXNIAKAEHIM, MM;

a - K03dOULMEHT TENNOBOTO paclunpeus Tpybel G-Ray;
L - pacuetHas gauxa TpyGonposoga, M;

At - pasuuua Temnepatypbi Tpy6onpoBoa Npyu MOHTaxe
u akennyatauuu, °C.

B cnyuae ¢ cetamu TpybonpoBogoB ropsueii BOAb! UM OTOM/IEHNSA
BO3MOXHO, UTO CIPOEKTUPOBAHHAsA cxeMa Tpybonposoaa He
obecneunBaeT JOCTaTOUHOE NPOCTPAHCTBO f/1S KOMMEHCALMM
TEPMUUECKOTO yAIMHeHUs Tpyb. B aTom cnyuae B kauecTse
KOMMEHCATOPOB NPEANOUTATENBHO UCMO/b30BATb YI/lbl IOBOPOTOB
TpybonpoBoz0B.

Ha npsmbix yuacTkax Tpybonposofa HeobxoAMMo npesycMaTpuBath
M-06pasHbie, [- 06pa3Hble, NETNEBbIE U ApyrMe KOMMEHCATOPSI,
PacCTOSHUA MEXAY KOTOPbIMU ONPEAENATCA PacUeToOM.

B kauecTBe HEMOABIKHBIX ONOP MOTYT BbITb UCMO/b30BAHDI
Jiepxatenu ans Tpyb, 3aKpenneHHble Ha CTPOUTENbHBIX
KOHCTPYKLUAX, WU YKPENNEHHbIE B HUX KPOHLUTEHAHBI.

MNepes nogbemMom Tpyb K KONMEKTOPY BHYTPY KOJIIEKTOPHOTO
wKkada/Huwn (B 06pasytowmuiics yron npu nepexoge ot
TOPU3OHTA/ILHOTO PACTIONOXEHUA K BEPTUKASIbHOMY) HEOOXOAMMO
YCTAHOBUTb YTOIbHUK UM GUKCATOP U3rnba, a TAKKE KECTKO
(Tvna «HenoABWXHas ONOpa») NPUKPENUTb 3TO MECTO K NOY.

B aTom cnyuae yanuHenve GyfeT HOpManbHO KOMNEHCMPOBATLCA
VCKPUBNIEHNEM BHYTPY FOdpbI.

B PACYET KOMMEHCATOPA TENJ1I0BOI0
YAJNNHEHUA

B ocHose pacueta [1-06pa3Hbix 1 [-06pa3Hbix kKoMneHcaTopoB
TENNOBOTO YAJMHEHUA NEXUT GOpMyna:

L = 15 vdAL

roe:

LK - A/IMHA KOMMEHCALMOHHOTO /1eua, BOCIPUHAMAIOLLErO
TeMnepaTypHble 3MEHEHUSA AUHbI TPY6ONpoBoAa, MM;

d - HapyxHbiii guameTp Tpy6bI, MM;
AL - remnepatypHbie nsmeHeHUA AnMHbI TPYOLI, MM;

15 - smnupuyeckmii KoaddULEHT, XapaKTepU3ytoLMii
MPOYHOCTHbIE CBOIICTBA NOMMEPHOrO MaTepuana Tpy6bl PE-RT.

I-06pa3Hbiit KOMneHcaTop
L

Al Al
_’ 4—

@ L » - »
Al A
LN r,_

A

HO N
\ 1

\ 1
¥ Vi
~ i
W

v u

<& b »

HO - nenopsnxnas onopa; CO - ckonb3awias onopa;

b - wupuHa komnencatopa (BcTaBka), pPaccTosiHME MeXaY OCAMM

kone, mm; b = 12,5d

Al - ysennuenme 1M ropU3oHTaNbHBIX YUaCTKOB TPY6ONPOBOA0B
Nnpu X Harpese, MM.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY



I TPYBA TOPPUPOBAHHAA «KOHTYP»

HapYXXHbIN BHYTPEHHMIA A 1py6
Jmnamertp, Anamerp, Amnamerpa,

a MM b mm MM

23 19 16

23 19 16

28 23 20

28 23 20

35 29 25

35 29 25

SALLUTHAA TOPPUPOBAHHAA TPYBA 114
TPYb «KOHTYP G-RAY» 16, 20, 25.

* LiBeT: KpacHbIii, CUHWIA.
* Bug nocraBku: B 6yxtax no SOm.

* Marepuan: [13H[, nonustuneH HM3Koro faeneHus,
TensocTonkocTb go +105°C.

uBer ::/CA;’ NQ apr. y"aKﬁBKa’
KpacHblii 0,065 80000016200 100
CUHNIA 0,065 80001016200 100
KpacHblii 0,095 80010020100 50
CUHMiA 0,095 80011020100 50
KpacHblii 0,169 80020025100 50
CUHWiA 0,169 80021025100 50

M OBJIACTb MPUMEHEHMA

CKpbITblit MOHTa TPY6ONPOBOJOB, COTNAcHO TpeboBaHUAM

CHu1, Heobxommmo BecT B 06cazHOi (rodppupoBaHHOIA Mu
Tennonsonupytollei) Tpybe. [laHHoe npasBuno ofMHaKoBo Aas
BCcex TMNoB Tpy6onposogos. lodppa «KoHTyp» nsrotasnmsaercs u3
CnewLyanbHOro nonuMepa B Buge Tpyokm, ycunexHoii opebpeHnem
LNA YNYULEHNS 3aLATHBIX CBOIACTB.

Tpy0bl BbIMYCKAKOTCA KPACHOIO 1 CUHETO LBeTa, uTobbl 0603HaUNTL
nogarowwuii n 06patHbIi Tpybonposog. Koxyx noaxoauT ans Beex
TMNoB rubkoro TpybonpoBoga ¢ HapyxHbimu guametpamu 16, 20,
25 mm. Pasmep Tpebyemoii roppbl nofbupaeTcs B COOTBETCTBUM C
npuBEAEHHOI Tabnnueil.

Todpotpyba npumeHsEeTca [N CKpbITOil NPOKIaAKN
ropusoHTasibHbIxX cuctem XBC, I'BC, otonneHus.

3awuTHas Tpybka HaZeBaeTcs HenocpeaCcTBeHHO Ha Tpybbl «KoHTyp
G-Ray» npu npoknagke: B GETOHHOII CTAXKE, B MeCTax BX0fa/
BbIXOfa B CTAXKKY M0/1a, B MECTAX MAaccoBOTO CKOMJEHA Tpyo,

npu NOABOAKE K PacnpefenuTeNbHbIM KOIIEKTOPaM, a TakkKe B
MecTax NpOXoXAeHNs Tpyboil CTeH, NEPErOPOSOK U MEKKOHTYPHBIX
[J1edOPMaLIOHHDBIX LIBOB.

® 3awuTtHas rodppoTpybka obeperaeT Tpybbl G-Ray oT MexaHuueckux
NOBPEXAEHMIA B MPOLLECCE MOHTAXa, 3a/IMBKI CTAXKW W nocnedy-
foLLLeil OTAENKMA, @ TAKKe 0DECNeunBaET 3aLLUTy OT NPOTEUKY.

® [IponoxeHHblit TpybONpoBog, B TONILLE M0/1a B rOGPUPOBAHHOIA
Tpybe N03BONAET KOMMEHCUPOBATb JIMHENHOE YASIMHEHNE TPYD
G-Ray BHYTpM KOXyXa, BbI3BaHHOE TEMJOBbIM PaCLINPEHNEM
MaTepuana BCieCTBIE NPOrpesa.

TEXHIYECKOE PYKOBOZCTBO 31 0

Q

o

!

® [oppoTpyba co3faET JONOHUTENBHYIO TENNO0IGHEKTUBHOCTD
cuctembl otonnenns. [Mpu ckpbiToit npoknagke Tpy6 G-Ray,
OfiETHIX B rodppUpOBaHHbIe TPYObl, 06pasyeTcs BO3AYLIHbINA 3a30p
Mexay Tpybamu, KoTopblit 06ecneunBaeT CHUKEHUE TEMNEPaTypbl
NOBEPXHOCTM MOJ1a.

® bnarogaps roppotpybe nMeetcs BOIMOXHOCTb MPOU3BECTH
3aMeHy yuacTka Tpybbl B Cllyuae MEXaHUUECKOro NOBPEXAEHNA

6e3 BckpbiTuA nona. Mpu 3amMeHe Tpy6bl, NPONOKEHHOI NOZOOHBIM
06pa3om, HeobX0LMMO K OLHOI M3 CTOPOH MOBPEXEHHOTO yyacTka
TpyObl NPMBA3aTb HOBYIO» U MPOTATMBATL/NPOTANKINBATL BHYTPb
CYLLECTBYIOLETO KaHana.




- TPYBA TOPPPOBAHHAA «KOHTYP»

M NPOYHOCTb r0dPbI

MpouHOCTb rodpbl ONpeenaeTcs 3HaueHMeM KOMbLEBOI XECTKOCTH.
KonblieBas ecTKoCTb 3T0 OfjHa U3 OCHOBHbIX MPOYHOCTHbIX
XapaKTEPUCTUK NONNUMEPHbIX TPYD, KOTOPas PaccuMTbIBAETCA NO
dopmyne npu 3% pedopmanun 0bpasua.

XapaKTepucTika 1 MeTofMKa onpefeneHuns KonbLEeBoii KeCTKOCTH
npuHsTa esponeiickum craHgaptom DIN EN 1SO 9969. Uem Bbiwe

3HaueHwe, Tem npoutee Tpy6a. Konbuesas xecTkocTb u3mepsercs
8 kH/M?.

[lns KoHTpONA KauecTBa rodpUpoBaHHON TPYObI Ha NpeAnpUATAN
npumensitoT Tectep mapku WDT-W, koTtopblit onpegenser xecTkocTb
Tpyb fuametpom o 800 Mm u cunoit cxxatus go 10kH.

3HaueHmns KoNbLLeBOIA }ecTKoCT AN Tpy6bl «KoHTyp»:
© D16(23 /19) cocrasnsiet 33kH/m2.

© D20(28/23) cocrasnset 30,4kH/m2.

© D25(25/29) cocrasnset 24,7kH/mZ.

F, kr.c
80
rae F - cuna, [kr « c], cootBetcTaytouas

72 OTHOCMTENIbHOMY YKOPOUEHMIO BEPTUKANBHOTO
JnameTpa KonbLieBoro obpasua Ha 3%;

64 L - ykopouetue BepTukanbHoro auametpa
KOJbLLEBOrO 06pasLia, MM.
56
48 OnucaHue rpaduka
0 [pn onpeaenennu Harpysku, COOTBETCTBYOLLLEN
3%-Hoit fedpopmaLn, HyneBas TOUKa Ha
32 JuarpaMme «Harpyska-fedopmaLma» fomKHa
HaXOfUTbCA Ha NePEeceYeHnm KacaTebHOIA,
NPOBEAEHHOIN K KPUBOIA B HAUaNbHON TOUKE
2 yuacTka ¢ HanbonblLMM Yr/IOM HaK/OHa,
C rOPU30HTa/IbHOI OCbHO.
16
8
0
0 0,5 1 15 2 2,5 3 3,5 4 45 5

L, mm
3% Harpyska-gedpopmauus

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY




I CMPABOYHbIE MPUNOXEHNA

B PACYET MMAPABINYECKUNX NOTEPb B TPYBOMPOBOJAX «KOHTYP G-RAY» MPWN 20°C
Tpy6a «KOHTYP G-RAY» (PE-RT typell)

m/c JaB/ieHNs LaB/IeHNA JaBneHus DaBneHus
Ha 1 meTp, Ha 1 meTp, Ha 1 meTp, Ha 1 meTp,

MNa MNa MNa MNa

0,01 0,09 21

0,02 0,19 71

0,03 0,28 145

0,04 0,38 240 0,25 86

0,05 0,47 354 0,31 127

0,06 0,57 488 0,37 175 0,24 60

0,07 0,66 639 0,43 229 0,28 79

0,08 0,76 807 0,49 289 0,31 100 0,19 30

0,09 0,85 991 0,55 355 0,35 123 0,21 37

0,10 0,95 1192 0,61 427 0,39 148 0,24 44

0,12 1,14 1640 0,74 587 0,47 203 0,28 61

0,14 1,32 2148 0,86 769 0,55 266 0,33 80

0,16 1,51 2713 0,98 972 0,63 337 0,38 101

0,18 1,70 3334 1,11 1194 0,71 414 0,43 124

0,20 1,89 4010 1,23 1436 0,79 497 0,47 149

0,30 2,84 8152 1,84 2919 1,18 1011 0,71 303

0,40 3,78 13486 2,46 4829 1,57 1673 0,95 501

0,50 3,07 7136 1,96 2472 1,18 741

0,60 3,68 9818 2,36 3402 1,42 1019

0,70 2,75 4455 1,66 1334

0,80 3,14 5628 1,89 1686

0,90 3,54 6916 2,13 2072

1,00 2,37 2491

1,20 2,84 3427




- CMPABOYHbIE MPUNOXEHUA I

M PACYET MM, PAB/INYECKUX MOTEPb B TPYEOMPOBOAAX «KOHTYP G-RAY» MPU 70°C
Tpyba «KOHTYP G-RAY» (PE-RT typell)

Pacxog,
njc - Ckopoctb, | Motepn | Cxopocts, | Motepu | Ckopoctb, [ TMotepu | Ckopocts, | Motepu
m/c LaBneHns M/c LaBneHns m/c JaBnexHus m/c JaBneHus
Ha 1 metp, Ha 1 metp, Ha 1 metp, Ha 1 metp,
MNa MNa Ma JE]

D | tow | D | tww | D | b | D | tw |
,09

0,01 0 17

0,02 0,19 56

0,03 0,28 114 0,18 41

0,04 0,38 188 0,25 67

0,05 0,47 278 0,31 100

0,06 0,57 382 0,37 137 0,24 47

0,07 0,66 501 0,43 179 0,28 62

0,08 0,76 633 0,49 227 0,31 79

0,09 0,85 778 0,55 278 0,35 96 0,21 29
0,10 0,95 935 0,61 335 0,39 116 0,24 35
0,12 1,14 1287 0,74 461 0,47 160 0,28 48
0,14 1,32 1685 0,86 603 0,55 209 0,33 63
0,16 1,51 2129 0,98 762 0,63 264 0,38 79
0,18 1,70 2616 1,11 937 0,71 325 0,43 97
0,20 1,89 3145 1,23 1126 0,79 390 0,47 117
0,30 2,84 6395 1,84 2290 1,18 793 0,71 238
0,40 3,78 10580 2,46 3788 1,57 1313 0,95 393
0,50 3,07 5598 1,96 1940 1,18 581
0,60 3,68 7702 2,36 2668 142 799
0,70 2,75 3495 1,66 1047
0,80 3,14 4415 1,89 1322
0,90 3,54 5425 2,13 1625
1,00 2,37 1954
1,20 2,84 2689
1,40 331 3521
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I CMPABOYHbIE MPUNOXEHNA

M XUMWYECKAA CTONKOCTb TPYB PE-RT

Temnepa-
Typa

HanmeHoBaHue
XUMMNYECKOro
BELLLECTBA

Amunauerar

Jtunauerar

Augetat cBuHLa

Ykeyc nuesoit

XnopykcycHas Kucnota
YkcycHas kucnota
AnunuHoBas kucnota
MbiwwbskoBas KucnoTa
BeH3oiiHas kucnota

bopHas kucnorta
BpomuctoBogoposHas kucnota
BpomucroBogoposHas kucnota
CuHunbHas Kuciota
JlumonHas kucnota
XnoposofopozHas Kucnota
XnopoBogoponHas kucnota

Kpesonosas kucnota
(MeTunobeH3oitHas)

XpomoBas kucnota

Xpomosas Kuciota
®TopucToBofOpPOAHaS KUCNOTa
®bropucroBogopodHas Kucnota
bropucToBofopoAHas KucnoTa
bropucTokpemMHmeBas Kucnora
MypaBbuHas kucnota
MypaBbuHas kucnota
YkcycHas KucnoTa (negaHas)
[nukonesas kucnoTa
MonouHas kucnora
ManeuHoBas kucnota
HukoTuHoBas kucnota
AsoTHas kucnota

AsoTHas kucnota

AsoTHas kucnota

AsoTHas kucnota

MacnsaHas kucnota
OpTodocopHas kucnota
OpTodocdopHas kucnota
lukpuHoBas kucnota
lponuoHoBas kucnota
[ponuoHoBas kucnota
Canuumnosas Kucnorta

CepHas kucnota

CepHas kucnorta

CepHas kucnorta

CepHas ZbIMALLasA KUCNOTa
CepHucras kucnora

KoHueHTpa-

LMA pacTeopa

100%
100%

Pacrs. HacblLL,

Pacrs.
0,1%

PactB. HacblL,
PacrB. HacblL,
Pacts. HacblL,
PacrB. HacblLL,

50%
100%
10%

PactB. HacblL,

10%
KoHu,.

100%

20%
50%
40%
60%

40%
50%
98-100%
>96%

Pacts. HacblL,

100%

Pacts. HacblLL,

20%
25%
50%
75%
100%
100%
95%
50%

PactB. HacblL,

50%
100%

Pacts. HacblL,

10%
50%
98%
>98%
30%

+ + + + + + + o+ o+

+ + + + + o+

+ + + + + + + + + 4+ 4+ + + o+

+ + + + + + + + + o+

+ + + + + +

+ + + + + +

+ + + +

+

+ + + + +

HanmeHoBanue
XUMUYECKOro

BELLECTBA

BogHbiit pactBop xnopa
lNepekuch Bogopoaa
Mepekuco Bogoposa
Llapckas Bogka

Annunosblii cnupt
Amunosbiit cnupt( neHTaHos)
3TUnoBbIA cupT
bypdypunosbiit ciupt
MeTunoselit cnupT(MeTaHos)
Bytunoseiit cnupt(6yTranom)Acl>
YKCycHbI anbaerng,
Ammnak (ra3s)

AmMuak (KnaKocTb)
Ammuak (BoAHbIA pacTBop)
YKCyCHBI aHrnapug
YronbHblii aHrUEpug, Cyxon
CepHblit aHrMgpUg
CepHucTblit aHrugpug (cyxoit)
Anunun

beHzanbperng

Benson

beH3un (anudatnueckme yrne-
poabi)

beHzoat Hatpus
BukapboHat kanus
BukapboHat HaTpus
Buxpomar kanus

MuBo

Bucynbdat kanus
Bucynbpur Hatpus

Bypa

Bpomar kanus

Bpom, xugkocTb

Bpom, cyxoii ra3

bpomug kanus

Bpomug, HaTpusa

BytaH (ras)

Kap6oHat 6apus

KapboHat kanbLius
Kap6oHat martus

Kap6oHar kanus

KapboHat Hatpus

Kap6oHat LuHKa

LlnaHucras pryTb
LlnaHuctoe cepebpo
LimaHucTbiin kanuii
LLnanuctbiin HaTpuid

LlnknotekcaHon
(LLMKNOTEKCMOBBIN CMPT)

LlnknorekcaHoH
Xnopart KanbLus
Xnopart kanus

Pacts
30%
60%

KoHueHtpa-
LA pacTBopa

. HacblL,

30% 1/3

>96%
96%
40%
100%
100%
100%
100%
100%
100%
Pacts
1
100%
10%
100%
100%
100%
100%

Pacrts.
Pacrs.
Pacrts.
Pacrts.

Pacrs.

. pasb.

HacblLL,
HacbiLL,
HacbiLL,
HacblLL,

HacbIL,

Pacrs.

Pacrts.
Pacrs.

100%
100%
Pacts

Pacts
100%

Pacrts.
Pacrts.
Pacrs.
Pacrts.
Pacrts.
Pacrs.
Pacrts.
Pacrts.

HacbiLL,
HacbiLL,

. HaCblLL,
. HacblL,

HacbIL,
HacblLL,
HacbiLL,
HacbIL,
HacblLL,
HacbIL,
HacbIL,
HacblLL,

Pacrs.

Pacrs.

100%

100%
Pacts
Pacts

HacbIL,

. HacbiLy,
. HaCblLLy,

Temnepa-
Typa

+ + + + + + o+ + +

4

+ + ++ + + + + +

+ + + + + + + + + + o+

+

+

+ 4+ ++ + F o+ + + + + + 4+

+ + 4+ + + F + + + + o+

+
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HanmeHoBanue
XUMMNYECKOTO
BELL,ECTBA

Xnopart HaTpus

Xnop (ras) cyxoit
Xnopodopm
Xnopucroe (W)xene3o
Xnopucras (Il) prytb
Xnopucroe (I1) onoso
Xnopwucras (IIl) cypbma
Xnopucroe (IIl) xxene3o
Xnopwucroe (V) onoso
Xnopuctblii antoMuHuWiA
XnopucTblit aMmMoHuiA
Xnopuctblii 6apuit
XnopucTblid Kanbuuii
Xnopuctblit MarHuit
Xnopuctbiit MeTU
Xnopuctblii MeTUIEH
Xnopuctblii HUKeNb
XnopwucTblii Kanuit
Xnopuctblit HaTpuin
TuoHunxnopug
Xnopuctblid LIMHK
Xnopucras megb
Xpomart kanus
[Lekanut (nexarngpoHadTanuH)
Jekctpun

[lnokcan

lenTaH
JTuneHrnmkonb (3taHogmMon)
31unoBbIi adup
Oeton

beppuunanug Hatpus
beppuumarng kanus
beppoupanug kanus
deppoumanng HaTpus
bropucTbiii HaTpuii
brop

bropucTbiii antoMuHmiA
bropucTblii aMmoHuUi
bropucrbiin Kanuii
bopmanbaerng
[nuuepun

[niokosa

[nppoxuHoH

Bogopog

luapookuck kanus
[napookuck kanus
lnppookuck Hatpus
[ngpookmuce HaTpus
[unoxnoput Kanbuus
[noxnoput Kanus
[unoxnoput Hatpus
Monoko

[Dposxxu

Menacca

Prytb

Hutpart prytu

Hutpat megu

Hurpar xenesa

M XUMWYECKAA CTONKOCTb TPYB PE-RT

Temnepa-
Typa

KoHueHTpa-
LA pacTBopa

PacTs. HacblL,
100%

100%

PactB. HacblLL,
PactB. HacblLL,
PacTs. HacblL,
90%

Pacts. HacblLL,
PactB. HacblLL,
Pacts. HacblL,
Pacts. HacblLL.
Pacte. HacblL,
PactB. HacblLL,
Pacts. HacblLL,
100%

100%

Pacts. HacblLL,
Pacts. HacblL,
PacTs. HacblLL,
100%

Pacts. HacblLL,
PactB. HacblLL,
PacTs. HacblwL,
100%

Pacrs.

100%

100%

100%

100%

Pacte. HacblLL,
Pacts. HacblLL,
Pacts. HacblL,
PacTs. HacblLL,
Pacte. HacblLL,
Pacts. HacblLL,
100%

Pacts. HacblLL,
Pacte. HacblLL,
Pacts. HacblLL,
40%

100%

PacTs. HacblLL,
Pacts. HacblLL,
100%

10%

Pacts. HacblLL,
40%

PactB. HacblLL,
Pacts. HacblLL,
Pacts.

15% Cl

Pacts.

Pacts. npom.
100%

Pacts.

Pacts. HacblLL,
Pacts.

+
+

[ R T e L
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+
+

o+ o+ 4+

o+ + +

o+ o+ + + o+

+ + + + +

CMPABOYHbIE MPUNOXEHUA I

HanmenoBaHue
XUMUYECKOro
BELL,ECTBA

Hutpat ammoHusa
Hutpar kanbuus
Hutpar Hukens
Hutpat kanus
Hutpar Hatpus
Hutput HaTpusa
Hutpat martus
Macna u xupbl
MunepanbHble macna
Optodocdart kanus
OpTodocdar HaTpus
Okcug yrnepona
Okeua umnHka
Kucnopop,

O3oH

lNepxnopar kanus
lNepmaHraHat kanus
Mepcynbdat kanus
Mupnaun

Cynboar (Il) xene3a
Cynbdart (1) megn
Cynboar (Il) xenesa
Cynboat antomMuHmus
Cynbdat aMMoHus
Cynboat bapus
Cynboat KanbLmsa
Cynboat Bogoposa
Cynboat Hukens
Cynbdart kanus
Cynboar Hatpus
Cynbat uuHKa
Cynbdug, kanus
Cynboug ammoHus
Cynbdug, kanbuus
Cynboug, yrnepoga
Cynbdup HaTpus
botonpossutenu
YeTbipexiopucTblil yriepos,
TpuxnopatuneH
TpexxnopucTblit pochop
TpuatatonoamuH
MouesuHa

Moua

BuHo 1 ankoronbHble HanuUTKu
Keunen

Kepocut
KacropoBsoe macno
Keten

Keunen

Kcunon

JlumoHHas kucnota
Nanuc

ManeuHoBas kucnota
MegHbIin Kynopoc
O30H

3TUNOBLIN CAMPT
JTUNOBBIN 3dUp

KoHueHtpa-

LMA pacTeopa

Pacrs.
Pacts.
Pacrs.
Pacrts.
Pacrs.
Pacrs.
Pacrs.

Pacrs.

PacTs
100%
PacTs
100%

Pacrs.

20%

Pacts.

100%

Pacts.
Pacrs.
Pacrs.
Pacrs.
Pacrs.
Pacrs.
Pacrs.

100%

Pacrs.
Pacrs.
Pacrs.
Pacrs.

. HacbIL,

Pacrs.
Pacrs.

Pacts.

100%

Pacts.

Mpom
100%
100%
100%

.pacTs.

Pacrs.
Pacrs.

100%
100%

100%
100%
Pacts
Pacts
Pacts
Pacts
100%
40%

100%

. HacbIL,
. HacbILy,
. HacbIw,
. HacblL,

HaCbILL,
HacblLL,
HacblLL,
HacblLL,
HacblLL,
HacbILL,
HacbILL,

HacbILL,
. HaCblLL,

HacblLL,

HaCblLL,

HachblLL,.
HaCblLL,
HachblLy,
HachbiLy,.
HachbiLL,
HacbiL,.
HacbILL,

HacblLL,
HacblLL,.
HacblLL,
HaCblLL,

HacblLL,

Temnepa-
Typa

. Tk b L E e s

T e e R e B e e T o A S ko e

VO 4+ +

Vo 4+ 4+ 4

o+ 4+ o+

o+ +

o+ o+

Vo o+ o+ +

+

o+ 4+
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I CXEMbI OTONNEHNA

M CXEMbI OTOMNJIEHWA

Cucrembl, npuMeHsieMble B 3[aHUAX MOBbILIEHHON 3TaX-
HOCTM, MOXHO pa3AenuTb Ha BEPTUKaJibHble (CTOAKOBbBIE) 1
ropusoHTasibHble (MOKBapTUPHAsA, NO3TaXKHaA Pa3BOfKa).

BepTukanbHyio (CToAKOBYH0) pa3BOAKY, Kak npasuno,
NPUMEHSIOT B 34aHUAX C e4UHBIM YUYETOM TennonoTpebneqns
(Tonbko momoBoii yuet). B Takom criyuae HeT yueta GpakTMueckoro
notpe6neHns TENI0BOIA IHEPTUN, KUMbLLbI ONTAYNBAIOT

CueTa HE3aBMCUMO OT NOJIb30BAHUSA OTOMJIEHNEM MO ELMHOMY
dukcuposaHHomy Tapudy. N3bexatb atoro nomor bbl
MOKBAPTUPHbI yueT NoTpebNeHHOro Tenna, HO U3-3a CIOXHOCTENR
yyeTa B CTOAKOBBIX CXEMAX OTOMJIEHUS OH HE NPUMEHSETCA.

CerofHs B MHOTO3TaXHOM XW/NLLLHOM CTPOMTENLCTBE Ha CMEHY
UM NPUXOZAT CUCTEMbI TPYOONPOBOJOB C FOPU3OHTANLHON
MOKBAPTUPHOIA Pa3BOAKOI. YA0BNETBOPSIOLLMNE B NOHOM MEPE
TpebOBaHUAM 3HEPreTUUECKON NOAUTUKM 3HeprocbepexeHis PO.

benepanbhbii 3akoH ot 23.11.2009 N 261-$3 (peg. ot 04.10.2014)
«06 3HeprocbepekeHUM 1 0 NOBBILLEHMM SHEPrETUUECKOI

3OPEKTUBHOCTY U O BHECEHUN U3MEHEHWIA B OTJENbHbIE
3aKoHogartesbHble akTbl Poccuiickoin degepauum» Cratba 11.

rIOKBapTIIIprIe CUCTEMbI OTOMJIEHUA — 3TO CMCTEMbI, KOTOPbIE
No3BONIAKOT YyNPaBNATb TennocHabxeHuem OTAENIbHO B3ATON
KBapTupbl 6€3 U3MeHeHNA TeNI0BOro peXuMa CocenHUX I'IOMeI.IJ|€HI/II7I
W y4ynTbIBaTb Tennon0Tpe6neH|/|e OTAENbHO B3ATON CEMbU.

TaKue cMCTEMbI CMOHTUPOBAHbI, HANPUMEP, B Y)KE CAAHHBIX

B 9KCTITyaTaLLMI0 XKUIbIX 3[aHNAX, KaK BbICOTHBIX, TaK 1
Maso3TaXHbIX, KaK MyHULNANbHBIX, TaK 1 «3/IUTHOMO» Kacca.

B Xunbix 30aHMAX, TOMUMO CUCTEM OTOMJIEHMA, MOXKET ObITh
peann3oBaHa 1 cuctemMa BOJOCHa0XEHNA C Pa3BOAKOI CTOAKOB BHE
KBapTmp.

Mo cpaBHeHWIO € cMCTEMaMK OTOM/IEHNA C BEPTUKAIIbHBIMM
CTOAKaMu, FOPN30HTa NbHble ABYXTPYOHbIE NOKBAapTMPHbIE
CUCTEMbI OTOMJIEHWA C PA3BOAKOIA B MOJY 06/134at0T LieNbIM
PSAOM NPENMYLLLECTB, TaBHbIM 06pa3oM C TOUKMN 3peHNs CyxObl
3KCMIyaTaLyn 1 BNadenbLes KBapTup.

lMokBapTupHas cucTema no3BonseT cnyxbe akcnnyataLum
OTK/KOUUTb TONbKO OAHY KBApTUPY, HANPUMEP, B CAyJyae asapuu
UNW NpU HEOOXOAMMOCTM PEMOHTA, WM 3aMEHbI OTOMMUTENbHBIX
npubopos. Cuctemy oTon/IeHUs OTAENbHO B3ATON KBAPTUPbI
MOXHO JIErKO OTPEryMpoBaTh HE3aBUCUMO OT APYruX KBapTmp.
HesaBncumocTb pasBogiku OT Jpyrinx KBapTMp npegnonaraet
BO3MOXHOCTb MHAVBUAYaNbHOTO MPOEKTUPOBAHNA OTONNEHNA
KaXJoM KBapTMPbl B 3aBUCUMOCTIN OT NOXENAaHUA BNaAenbLia.
Takas cucTema OTOMEHNSA NPU HEOOXOAMMOCTM MOXET ObITb NIETKO
060py/;0BaHa NOKBAPTUPHBIMM TEMNOCUETUNKAMY, UTO NO3BONSAET
nepeiTin Ha onnaty GakTUUecK NoTpebaeHHON TENNOBOIA 3HEPrAN.

MpuMeHeHNEe rOpU3OHTaIbHBIX MOKBAPTUPHBIX CUCTEM OTOM/IEHNSA
NPUBOAUT K YMEHBLIEHUIO NPOTSAKEHHOCTU MAruCTpanbHbIX Tpyo

(B cpaBHEHMM C BEPTUKANbHLIMU CXEMaMU), K CHUKEHMIO MOTEPD
TENNOTbI B HEOOOrPEBAEMbIX MOMELLEHNAX, [AE MPONOKEHDI
TpybONpOBOAbI, K YNPOLLEHNIO MOITAXKHOTO W MOCEKLMOHHOMO BBOAA
3paHusa B akcnyatauuto. Cpok cnyx6bl NOKBapTUPHOI CUCTEMBI
OTOMNJIEHNA NMPUMEPHO B [1Ba Pa3a BbILUE 33 CUET NPUMEHEHNS TPYO
113 TEPMOCTOMKMX MOMMEPHBIX MAaTEpPUasoB, TakuM 0bpasom,
1CNONb30BaHNE JAHHOI CXEMbl 3KOHOMUUECKM LiesiecoobpasHee.

Y3en nodknouenus
KeapmupHbix omgemesieHul
K CmosaKam omonJsieHus.

TEXHWYECKOE PYKOBOJICTBO




M CNOCOBbl FOPU30HTAJ/IbHON PA3BOKN
TPYb MO NOMELLLEHNHO

Topu3oHTanbHAA cxema NpeznoNaraeT HaMume O4HOrO raBHOMO
CTOSKa 11 NO3TAXKHbIX FTOPU3OHTA/IbHBIX OTBETB/IEHWIA B OFHOTPYOHOM
UK ABYXTPYOHOM ucnonHeHuy, GbiBaeT nepumeTpanbHas

nnu nyyeBas. 06e oHu paboTalOT OUEHb XOPOLLO, HO BCE KE
1CNO/Ib30BaHUE NOCEAHEN NPeNOUTUTENbHEE, 0COOEHHO

n1A kBapTMp 6onbwoit niowaan. PaccMotpum ocobeHHoCTU
NPUMEHEHNA 3TUX CXEM MOAK/HOUEHUS.

M BAPWAHTbI YCTAHOBKHU
MEPUMETPA/IbHAA (TPOMNHNKOBAS) CXEMA

MepumerpanbHas UM TPOHUKOBASA Pa3BoAKa XapaKTePU3yeTca
MO3TAMHbIM ABUXEHMEM MO BCEM PASUaTopam OTOMEHUs B
npegenax nepumMeTpa ataxa unn Keaptupsl. Mogkouenue
OCYLLLECTB/IAETCA K LEEHTPAIbHOMY CTOSIKY OTOMJIEHWS.

TpoiiHukoBas pa3sogka bonee npuBbiuHas 1 TpEBbYET MEHbLIEMO
MeTpaxa Tpy6, HO NPy 3TOM COELMHEHNI 1 GUTUHTOB NOTpebdyeTcs
6onbue. B cnyuae pemoHTa 0TAENbHOTO OTONUTENBHOMO Npubopa
HeoOXOZMMO OTK/IHOUEHNE BCETO NEPUMETPA.

,u,OCTOVIHCTBOM TaKOW CUCTEMbI AB/IAETCA BO3MOXHOCTb CKprTOVI
pa3BoaKu.

NPEVMYLLECTBA

+ lMpumeHatoTcs TpyObl pasHbIX JUaMETPOB.

+ lMepexog c ofgHOro fMaMeTpa Ha APYroi ocyLLecTBA-
€TCA C NOMOLLbI0 TPONHUKOB.

<+ MeTtpaxa TpybonpoBofa TpebyeTcsa MeHbLuUe.

HELLOCTATKW
= CoeauHeHuin n GUTUHrOB Tpebyetca bonbLue.
= bonblmne notepu Hanopa.

= PeMOHT 060pyA0BaHUA B CYLLECTBYHOLLUAX CIIOTaX.

CXEMbI OTONJIEHMA

KOJIIEKTOPHAA (JIYYEBAA) CXEMA

MPENMYLLECTBA

+ lMpocToTa NPOEKTUPOBAHNA U MOHTAa.

+ Huskune notepu paeneHus.

+ CoefnHeHMiA N GUTUHTOB TpebyeTCA MeHbLLE.
+ MHaunBnayanbHbIA KNanaH nogKItoUeHns.

HE[OCTATKK

= TpebyeT ycTaHOBKM KONIEKTOPA.
= Haubonbluas npoTsxeHHOCTb Tpy6onpoBoaa.

JlyueBas (KonnekropHas) pa3Bogka CUCTEMbl OTOMJIEHUS
npeznnonaraeT napannenbHoe NOAKMUEHNE OTONUTENbHbIX
npnbopos K pacnpegenutensHomy konnekropy. Ot kaxgoro

€ro y3/1a K pagnatopy oTAe/bHO uayT e Tpybbl: nogatowas u
obpatHas. Cam KoneKTOp ABNAETCA KPYNHOrabapuTHON TEXHUKON,
noaTomy B HOMBLIMHCTBE CNYUYAEB €M0 NPEANOUUTAIOT Pa3MELLATh B
cneuuanbHOM LWKady.

Mpu KoNNEKTOPHOI Pa3BoAKe UCNOMb3YHOTCA TPYObl MEHBLLIETO
LnameTpa, pacxof TpyO YBENMUNBAETCA, HO BCE COEAUHEHNS
OCTaTCA LOCTYMHbI, NO3TOMY PEMOHT WM 3aMEHY MOXHO NPOBECTU
HamHoro bbicTpee.

Kaspplii 0TAENbHO B3ATBIN «Tyu» CACTEMbI JIETKO OTK/OUaeTcs be3
ylepba ans octanbHbIX Npubopos.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY




MOHTAX BOZ0MPOBOJA

Bbicokoe KauecTBO NuTbEBOI BOAbI BaXKHOE YC/I0BME HOPMAIbHOI XXU3HEAEATENLHOCTU YenoBeka. [uTbeBas Boga onpeaenser
ocobbie TpeboBaHuA K cucteme n matepuanam TpybonposogoB.

Pacuer BHyTpeHHei BOLONPOBOLHOIN CUCTEMDI, YCTAHOBKY TPY6GONPOBOHOI apMaTypbl CIeLYeT NPOU3BOAUTL B COOTBETCTBUM
¢ TpeboBaHMAMUN CTpOMTENIbHBIX HOPM 1 cBogoB npasun (Hanpumep, CM 30.13330.2010, CM 73.13330.2012, CN 40-102-
2000 v np.), B KOTOPbIX OMpefeNieHbl HOpMaTUBHbIE TPEOOBAHUA, KAacaOLWMECA MOIUMEPHOIA TPYObI.

Cucrema Tpy6onpoBoga «KoHtyp G-Ray» u3 cononumepos atuneHa noBbiweHHO TEPMOCTOMKOCTI BTOPOro TMNa npoluna
roCyjapCTBEHHYH PErMCTPALMIO U COOTBETCTBYET EAUHBIM CAHUTAPHO-3NNEMUONIOTMYECKM 1 TUTMEHMYECKM TpebOBaHNAM,
yrepxaeHHbIM CanluH 2.1.4.2652-10, rurnenuyeckne TpeboBaHmns, KOTOPOro NpeanonaraloT UCNOb30BaHNUe B CMCTEMAX
XOJOZHOIO U FropsyYero BOAOCHabXeHNs 1 HaNoILHOTO OTOMJIEHUSA, UTO NoATBEPXAeHO CBUETENBCTBOM O FOCYAapPCTBEHHOI

perucrpauuu.
& NPOKNALKA TPYBOINPOBO,0B B NOAKNHYEHWE CMECUTENA
BO,U,OCHAB)KEHMH MogKntoueHne cMecuTens peKOMeHIyeTCs NPON3BOAUTL NpU

Tpynna CaHMTapHO-TEXHUECKIX NPUBOPOB MOXET MOAK/IIOUATHCA MOMOLLY HACTEHHbIX YTONIbHUKOB (BOAOPOSETKY C Kpennewiem).

K pacnpegenutenbHbiM TpybonpoBosam pasnnuHbiMu cnocobamu.
MocnepoBatenbHoe NogKtoueHNE NPUOOPOB Uepe3 TPOHNKN
MOCTENEHHO BbITECHAETCA NPUMEHEHNEM KOJIEKTOPOB,
NO3BOJIAKLLNX BbIMOJIHUTDL BCE NPUCOEAUHEHUA LENbIMA
oTpe3Kkamu rubKoil TpyObl OfHOTO AMaMeTpa, 6e3 NPOMEXYTOUHbIX
COEUNHUTENEN N PUTUHIOB.

Mpoknagka TpybonposogHbix ceteit G-Ray fomkHa nponssoguTbea

B COOTBETCTBUM C 0OLLENPUHATLIMU TEXHONOTUUECKUMI NIPaBUNaMK.

TpybonpoBoaHas CeTb He [O/KHA YXYALLATh KAauecTBO NUTbEBON

Bogpl. [lnA npefynpexaeHns BO3MOXHOTO Pa3MHOXeEHNS Bodoposemka
60N1€3HETBOPHBIX MUKPOOPraHN3MoB, HE0bX0A MO BbIOUpaTL MecTa C KpensieHUem
NPOKNAAKN 1 M301ALMI0 TaKUM 006pa3oM, uTobbl NUTbeBas BOAA He

Harpesanacb. bnaronpuatHas cpefa Ans pasmHoxeHus bakTepuii B

Tpybax co3paetca npu Temnepartype ot 25 go S5°C.
[lna KpenneHns yronbHUKOB Ha CTEHE NPeAHA3HAUEHbI PA3NNYHbIE

MosToMy ZN1 COXPaHEHUA BLICOKOTO KAUECTBa BOfbI HEOBXOAUMO MOHTAHbIE NTAHKI (CTANbHbIE METAMNNYECKHE MONOCH C
CTPEMUTLCA K TOMY, UTOBbI €€ TeMnepaTypa B CUCTEME XOMOHOIO oTBepCTMAMI). T11aHKA HAZEKHO GUKCUPYET GUTUHTM Ha CTEHe,
BOZLOCHA0XeHWA HN B KaKoil TouKe He npesbiwana 25°C, a B cucteme COXpaHsA TPEBYEMOE MEXOCEBOE PACCTOAHIE, TakIKe MO3BONSAIOLLAA
rOPAYEro BOJOCHAOKEHUA M LUPKYNAUNOHHbIX TPYbONpOBOAAX He 3aKPEMNUTh YTONbHUK B PA3NINUHBIX NONOXEHUAX: C NOBOSOM TPyObl
onyckanach Huxe 55 °C. CBEpXY, CHU3Y UnW Nog, yrnom 45°,

MnaHkn MOXHO 06pe3aThb 1 rHyTb MO MECTY, UTO NO3BONISET
1CMO/Ib30BaTb MX B CaMbIX PA3HbIX CUTYaLAsX.

JeoliHoli npamoli
KpOHWwmMeuH

¢ paccmosiHueM
80 unu 150mm

TEXHYECKOE PYKOBO/ICTBO 39 [0



- HOMEHK/IATYPA CUCTEMbI PALLWATOPHOI'O OTOMNJIEHUA I

M TPYBKA MPUBOPHAA r-ObPA3HAA N T-ObPA3HAA /14 PE-RT

[ins nopxntoueHns otonutensHoro npubopa us nona ans Tpy6 otonnenna «Koutyp G-Ray».
Matepuan: natyHb/mefb HUKENMPOBAHHASA

[J.nnHa npamoro NaKoBKa
MM

D16 (2,2) - 15 300 0,157 061690016210
D20 (2,8) - 15 300 0,168 1 061690020210
MM
D16 (2,2)-15D16 (2,2) 300 0,157 061691016210
D20 (2,8)-15-D20 (2,8) 300 0,168 1 061691020210

M Y3EN HWKHErO NOAK/THOUEHNA PALLUATOPA, H-O6PA3HbIIN NPAAMON 3/4 EBPOKOHYC

H-06pasHblit npsiMOit 3aN0pHbIil y3eN NpefHasHaueH 415 NOAKIIOUEHUs K 0TONUTENbHOMY Npubopy
(pagmaropy) ¢ HuxHUM nofktoueHuem. Matepuan: natyHb. Pabouas cpega: xonogHas/ropauas Boga
ot 0°C go +120°C. Ycnoetoe pasnexue(PN)-1,6 MMa.

MexoceBoe
Bec, ynaKoBKa, 0
Mpucoepunenue paccmm-me, Ka/wm. e NO apt

3/4” - 3/4” EspoKoHyc 0,265 061604001110

M COEAVHUTENbHBIA EBPOKOHYC 1)1 TPYBKWN NPUBOPHOM 15-3/4

Tunopasmep KeB/e[ﬁhq ynawxquKa, NQ apt

D15 x G % Espokonyc 0,036 061606001110

M KOHL,0BKA EBPOKOHYC C HAKWUHOW FAAKOIA

Tunopasmep Kel?u(l:;‘n y"ale%BKa’ NQ apt

16x2,0/2,2 - G3/4 EBpokoHyc 0,055 061090016100

20x2,8 - G3/4 EBpokoHyc 0,067 1

S TPYGOMPOBOMHLIECUCTEMbI KORTYPGRAY



MOHTAX PAJVNATOPOB

M CUCTEMA PALLWATOPHOIO OTONJIEHWA

Tpybbl «Kontyp G-Ray» ugeanbHo nogxogat pns nogk-
NIOYEHUS PajyUaToOPOB 1 APYriX 3/1EMEHTOB CUCTEMbI OTON-
nexus. B 3aBucuMocTi OT NPUHATOIA CXeMbl Pa3BOAKM U
KOHCTPYKL MM OTONMTENbHOTO Npubopa ero nogxnioueHme
MOJKET BbINOIHATLCA C NOMOLLBH) Pa3/INUHBIX 3JIEMEHTOB.

AccoptumeHT TpybonposoaHoii cuctembl «Kontyp G-Ray»
Nno3BosifeT ObICTPO 11 IKOHOMUUHO OCYLLLECTBUTD MOAKIIO-
ueHue K paguatopam.

W MOJK/HOYUEHVUE PALVATOPOB
I- U T-O6PA3HbIMU TPYBKAMU

B accoptumenTe uzgenuit «KoHTyp» npepnaraloTca MOHTaXHble
TPOIHMK U YFONbHUK C XXECTKO TPYOKOI 13 HUKENMPOBAHHOM

Mefi1, KOTOPbIE MO3BOMAKOT OCYLLECTBUTL HAJEXKHOE NOAKII0UEHNE
pagauatopa. /3orHytas ¢opma no3BoNseT BbINOMHUTL NOAKIIOUEHNE
13 napanenbHo UAyWMX nogatowero Tpybonposoga u Tpybonposo-
[la peuupKynaLum.

MoaknioueHue paguaTopa c NOMOLLbIO
T- 06pasHbix coepuHeHNil

MopkntoueHue pagmaTopa c NOMOLLbIO
I'- 06pasHbIx coepuHEHMi

MpucoennHeHne HUKENMPOBaAHHbIX TPYOOK BbINONHSAETCA Nocpes-
CTBOM 3aXMMHOTO COELMHEHIS HA 3aMOPHbIi y3en paguatopa.

CoeduHumenbHbili
€8POKOHYC 015
mpy6ku npubopHoli
15-3/4

Y3en H-06pas3Hblii sns nogknioueHns paguaropa.

[lns ropu3oHTanbHbIX Pa3BOLOK NPEANOUTUTENBHEE NMPUMEHSATD
pagnaTopbl C HUXKXHUM NoAkAtoueHneM. Kak npasuno, Takue
pagfmaTopbl UMEIT BCTPOEHHDII TEPMOCTATUYECKUIA KNanaH.

A nogkntouenue k Tpybam npoussogutcs uepes H-obpasHbiit
3aMOPHbIii Y3€N C HIKHUM MOAK/TIOUEHUEM C MEXOCEBBIM pac-
crosiHuem SOmm. Pe3bba natpybkoB ans npucoesuHenns Tpy6 —
HapyxHas 3/4” nog GUTUHT CTaHZApTa «EBPOKOHYC». Y3nbl, Kak
npaBuio, MOAKMIOUAKOTCA K NaTpybKam paguatopa ¢ noMoLLbto
HakugHoi raitku 3/4”. Ecnu Ha naTpybkax paguatopa BHYTPEHHSAS
pe3bba, Heobxoaum HuNnenb nepexogHoit 1/2”-3/4” eBpokoHyc.

C nomoLLpto WapOBbIX KPAHOB B KOHCTPYKLMM Y3/1a BO3MOXKHO
OTK/T0YaTb OTAENbHbIE OTONUTENbHbIE NPUbOpbLI B paboueii cucteme
NS LEeMOHTaXa Win TexHuueckoro obenyxusanus. Takoii ysen
No3BONSAET ONPECCOBATL CUCTEMY HA CTaZMM MOHTaXa 6e3 yCTaHOBKM
paamaTopos.

Hunnenb nepexodHoli
1/2” - 3/4” EepokoHyc

Y3en HumHez0 nodknoueHus
paduamopa, H-o6pasHbili
npamoti 3/4 Espokoryc

TEXHYECKOE PYKOBO/ICTBO n 0



- MOHTAX PAJVATOPOB

B NOCNEQOBATE/IbHOCTb NOAKNHOUYEHWA OTONWUTE/IbHBLIX MPUBOPOB

B (1) Npukpenutb pagmnatop B (2) NpnBuHTUTL y3en HWKHero M (3) OTMETUTb HYXKHYIO AJIUHY
K CTeHe NOAK/IOUEHUA pajuaTopa TpY6KM ANA npucoeauHeHns
pagmnaropa
B (4) Otpesarb c NOMOLLbIO B (5) C nomowbto pe3bboBoro B (6) MopaBectu Tpy6onpoBog,
Tpy6ope3a CoeAMHEHNA eBPOKOHYC HeobxoauMMmoil ANUHDBI, 3aTEM

15-3/4 npucoepgunHuTbL TPYOKY pacwmpuTb KoHew, Tpy6bl
K y3/1y NOAK/IOUEHUSA

B (7) PacwmpeHHblii KoHeL, B (8) Npn ycrpoiictee T n B (9) Pesynbrar
Tpy6bl HajeTb Ha WTyLep l-06pa3HbIx coeguHeHnMiA
TPYOKM 1 HaABUHYTL MMNIb3Y npomn3BecTy ux puKcaumio
(cm crp. 15-16) KECTKOIl onopoii

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY



MOHTAX PAJVNATOPOB

B NOAKNHOUYEHWE PALUATOPA
TPYBAMU G-RAY

MepeuncneHble Bbile BapuaHTbl NOAKOUEHNs Npubopos oTon-
JIEHNA BbINOIHEHbI C NPUMEHEHNEM Y3712 HUXKHErO NOLAKNOUEHNA 1
XPOMUPOBaHHbIX TpyboK. [lns yaewesneHus cuctembl NOAKAOUEHNSA
pafmaTopoB BO3MOXHO NPUCOEAMHEHNE HanpsaMmyto Tpybamu G-Ray,
VAYLLMMU HENOCPESCTBEHHO U3 BETOHHOI CTAXKM.

[ns nogkntouenus Tpybonposoga HeObXOAMMO UCNONb30BATL
pe3b003aXMMHOE COELMHEHIE CTaHAAPTa eBPOKOHYC. JTnbo
3aMEHUTD Ha [1BA Pa3bEMHbIX COEAVHEHNA C HAKUAHOI raikoi. 310
0fyH 13 Hanbosee IKOHOMUUHbBIX CNoCo60B 06BA3KM pagmaTopa.

CoeduHumerbHbIli e8pOKOHYC
ona mpybwi G-Ray

PasbémHoe coeduHeHue
¢ HaKuOHol aatikol

BbicoTa nogkntoueHns npu Takom cnocobe
He fomxHa npesbiwatb 200 Mm oT nona o
npubopa.

Uto6bl NpefoTBpaTUTL BO3HUKHOBEHME
«TONIYKOB» — CTOPOHHIOK) MEXaHUUECKYHO
Harpy3Kky Ha y3en nofK/UeHus
OTONUTENBHOIO NpUbopa — HeobxoaMMO
KOMMNEHCUPOBATH JIMHENHOE YASIMHEHME
TpyObl, 32 CUET UCKPUBIIEHUS €€ BHYTPY
rodpbi.

[ns atoro HeobxonuMo 3aKpenuTb Tpy6o-
NpOBOJ, )XECTKO! ONOPOIi B MECTE BbIXOAA
K oTonuTenbHoMy npubopy. Kpome Toro, Ha
BUZMMbIE YUACTKN TPYObI peKoMeHayeTcs
HafleTb 3aLLUTHBIE MAHKETbI.

Takum obpa3om npegoTBpaLLalTCa
NoBpexXaeHua Tpyb, Hanpumep, BO BpEMS
ybOopKM Mblecocom.

B rApPABJIMYECKOE NCMbITAHWE CUCTEMbI

Mepes Hauanom akcnnyataLuy HeoBXOLMMO NPOBEPUTL KAUECTBO
MOHTa)Xa 1 MPOBECTU NYCKO-HanafouHble paboTbl. [MapaBnnueckoe
ncnbiTaHNe CUCTEMDbI cnegyeT npon3soauTb B I'IpI/ICyTCTBI/II/I
OTBETCTBEHHOTO /INLA.

Mo pe3ynbTatam 370 NPOBEPKY COCTABAAETCA «AKT NPOBEPKU» 1
«AKT CLaun CUCTEMbI B SKCTITYaTaLLMio».

[epmeTUHOCTb COEAMHEHNIT JOMKHA ObiTb NPOBEPEHa NEpeg,
3anmMBKoil TpyObl B GETOHHYI0 CTAXKY. Tpybbl Ans otonneHus
JO/IKHbI ObITb MPOBEPEHDI [iaBNEHNEM, NPEBbILLAIOLLUM pabouee
Jasnenune cuctembl B 1,5 pasa.

Wcnbitanne cuctembl 0ToNNEHUA JOMKHO NPON3BOAUTLCA NPH
NOMOXKUTENBHOI TEMMEPaType HApYXXHOTo BO3AyXa U TeMnepaTtype
BOZbI B NofatoLLeM Tpybonposoge cuctembl, paHoit 50-60°C.
CMOHTUPOBaHHaA CUCTEMA [OMKHA 3aNOJHATLCA BOAOI MELJIEHHO
MpU OTKPITbIX BO3AYXOCMYCKHbIX YCTPOCTBAX, uT0bbl BCE
BO3fyLUHble Npobku Obinn yaaneHsl. Mpu atom Bce TpybONpoBoAb! 1
0TONUTENbHbIE NPUBOPBI JOMKHBI MPOTPEBATLCA PABHOMEPHO.

Tect naBneHuem fOMKEH NPOJONMKATLCA He MeHee 24 uacos.
MNaneHve naBneHus He KomxHo npesbiwats 0,2 6ap, a cuctema
[LO/KHa 0CTaBaTbCA TEPMETUYHOIA.




CEPTUPUKATbI U TAPAHTUI I

1. Ceptndukar coorBeTcTBMA
POCC RU.AI'79.H06373 Tpy6ei PERT I

Tpybbl HaNOpHbIE 13 CONONMMEPOB 3TUNIEHA NOBBILIEHHO TEPMOCTON-
KOCT/ BTOPOTO TUMa 1 COELUHUTENbHBIE AIETaNN K HUM LS CUCTEM
XONOAHOTO 11 FOPSYErO BOJOCHAOKEHNSA 1 HAMOJIbHOTO OTOM/IEHUS,
mognenb PE-RT 2.

2. Ceptuduxar coorsercreua POCC RU.AI79.H06430
Tpy6bi PERT-EVOH-PERT

Tpybbl HanopHbIE U3 CONONMMEPOB 3TUEHA MOBBILIEHHOI TEPMOCTOI-
KOCTW BTOpOro Tuna C 6apbepr|M CNIOEM 1 COEQNHNTENDHDBIE AETANN

K HUM 11 CUCTEM XOJIOFHOTO U roOpAYEro BOAOCHAOXEHNA 1 oTone-
Hus, mogens PERT-EVOH-PERT.

3. Ceptudukar coorBercteus POCC RU.AB51.H03796

,u,eTaJWI COE€OMNHUTENDbHDbIE U3 NAaTYHN ONA NONTMMEPHbBIX pr60ﬂp0BOAOB

4. TapaHTHiiHbIIi CPOK

000 «MK KoHtyp» Ha Tpybonposog, G-Ray n3 matepnana tepmo-
cToiikuii nonuatuneH Tun Il v Ha coeguHUTENbHYIO apmaTypy
COCTaB/ISIET 5 NIET C MOMEHTA €€ Peanu3aLyin KOHEUHOMY NoTpebuTento
WK BBOAY B 9KCMNYaTaLLMtO.

5. Ceptudmkar Kk nonmcy crpaxoBaHus OTBETCTBEHHOCTM 3a
KauecTBo ToBapoB, pabor (ycnyr) N2006 PIL-256928/2015

000 «[MpoussogcTeenHan Komnanusa KoHtyp» sBnsetca
ctpaxosatenem B 000 «[pynna Peneccanc CtpaxosaHue». CrpaxoBas
cymma: 10.000.000 (necsatb MunnuoHoB) pybneii No BCEM CTPaxoBbiM
CyyasiM B COBOKYMHOCTM 32 BECb MEPUOS, CTPAXOBAHUA.

6. Ceptudpukar coorsercraus POCC RU.MK61.K00041

Cucrema MeHefKMEHTa KauecTsa Ha NPeNPUATUAM COOTBETCTBYET
Tpebosanuam MOCT ISO 9001:2011 npumenuTenbHo K paspaboTke,
NpON3BOACTBY U MOCTABKe MPOAYKLAN.

7. CBpeTeNbLCTBO O roCyapCTBEHHOI perncrpawum
RU.66.01.31.019.E.000063.04.14

Tpy6bl HanopHble U3 CONONMEPOB 3TU/IEHA NOBILUIEHHOIA
TEPMOCTOKOCTI BTOPOTO TUMa 1 COELMHUTENbHbIE JETANN K HUM

Z/191 CUCTEM XONIOFHOTO 11 TOPAUETO BOJOCHAOXKEHNSA 1 HAMONBHOTO
otonneHus. COOTBETCTBYIOT €4WHbIM CAaHUTAPHO-3MUAEMUONOTUUECKIM
1 TUTMEHNYECKMM TPEOOBAHUAM K TOBApaM, NOA/IEXALLNM CaHUTapHO-
3NUAEMNONOTMUECKOMY HaA30pY (KOHTPOIO), YTBEPXKAEHHbIE
pewennem Komuccun TamoxeHHoro cotosa ot 28.05.2010 . N9299
CanlvuH 2.1.4.2652-10.

TPYBOMNPOBOAHBIE CUCTEMbI KOHTYP G-RAY



I PEKNTAMHAA MO AEPKKA

TEXHWYECKOE PYKOBOJICTBO






