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1. OBIIAA YACTH

1.1 AnoMuHHEBbIE U OUMETANIMYECKHUE CEKIUOHHBIE PaJuaTOPhI
ororiennst GOLF wusroraBnuBatrorcss komnanueil «Cixi City TIANRUN Electric
Apparatus Industrial Co., Ltd», no 3akazy kommanuu TANRUN Group (UK) LTD
(BenukoOpuTtanus).

1.2 Hacrosmue pekomeHaanuu pa3pab0TaHbl HA OCHOBE MPOBEJCHHBIX B
«HcnpiTatenbHOM LEHTpE MaTepHuaoB, 17163 (SN 1207 u BEILIECTB
00O «AxaneMcu0d» TEIIOTUAPABINYECKUX, MPOYHOCTHBIX M AKCILTYaTallMOHHBIX
ucnbiTanuit o6pasuos paguaropa «GOLF AL 500, GOLF BM 500».

1.3 UcnbiTanust mpoBOoAUIKCh Ha 10-CEKIIMOHHBIX paauaTopax.

1.4 3HaueHrss HOMUHAJIBHOTO TEIJIOBOTO MOTOKAa Qy paanaTopa onpeesieHbl
COTJIACHO METOJIMKE TEIUIOBBIX MCHBITAHUN OTOMUTENBHBIX HOpPUOOPOB TMpHU
CIEQYIOIINX HOPMUPOBAHHBIX MOKa3aTesax [2;9]:

- TETJIOHOCUTENb — BOJIA;

- temrneparypHbiii Hamop (=70 °C) (pa3HocTh cpeaHeapudMeTHYeCKou
TEMIEpPaTyphl TEIUIOHOCUTENSI B OTONMUTEIIBHOM MNpUOOpe U TeMIepaTypsl
MOMEIIEHUs, TMPUHUMAEMOM paBHOM TemIepaType BO3JyXa B OTaIIMBAEMOM
TIOMEIIICHUH );

- My,=0,1 xr/c (¢axTudyecknii MacCHBIA pacxold TEILUIOHOCHUTEN 4Yepe3
OTOIUTEIIbHBIN MPUOOD;

- 6apomeTrpuueckoe aasinenne B=1013,3 I'lla (760 mwM. pT. cT.).

HomuHanbHbIi TEMTIOBOM MOTOK OJJHOM CEKI[UU OMpeJeNieH N0 pe3ylbTatam
rucnbITaHui 10-TH CEKIIMOHHOTO pajguaTopa.

1.6. T'mapaBiaumyeckue XapaKTEPUCTHUKH OMNPENENeHbl M0 pe3yiabTaTaM
pacyeTa, MPOBEACHHOM IO CYHIECTBYIOIIMM METOJUKAM C [PUMEHEHUEM
OCHOBHBIX PAaCYETHBIX 3aBUCUMOCTEH, HU3JI0)KEHHBIX B CIELHUAJIBHOM CIPABOYHO-
uHpopManionHo nutepatype [6] u [8], ¢ y4y€TOM NaHHBIX, MPUBEAEHHBIX B
HACTOAIIUX PEKOMEHIAIUSIX.

[Ipu ruapaBIUYECKUX UCHBITAHUAX ONPEACICHBl 3HAYCHUS TOTEPHU
JIABJICHUSI HA TPEHHE U MPEOJOJICHME MECTHBIX COINPOTUBICHUM NpPHU pacxoje,
XapaKkTEepHOM JJIs1 OHOTPYOHBIX cucteMm oToruieHus (0,1 kr/c, uam 360 kr/4). [Ipu
ATOM YYUTHIBAJICS MEPHUOJI PKCIUTyaTalldh, B TEUEHUE KOTOPOTO KOAGPUIIMEHTHI
TPEHUS MEPHBIX YUACTKOB CTAJIbHBIX HOBBIX TPYO Ha MOJBOJKAX K UCIIBITHIBAEMbBIM
OTONUTENIbHBIM ~ MpudopamM  JOCTUTAIM  3HAYEHUH, COOTBETCTBYIOIIHNX
KO3(pPULHMEHTY TpeHUsi CTaldbHBIX TPYO C SKBUBAJICHTHON IIEPOXOBATOCTHIO
0,2 MM, OpPUHATOW B KA4YECTBE PACUETHOM JJISi CTAIBHBIX TEIIONPOBOJOB
OTEUECTBEHHBIX CUCTEM OTOILICHHUS.

1.7. O6mue cBefeHUs O METOJIUKAX MCIBITAHUI OTOMUTEIbHBIX MPUOOPOB
MIPUBEJICHBI B MPUIIOKEHUU 1.



1.8. Pexomenmanuu pa3paboTaHbl B COOTBETCTBHM C TpeOOBaHUSIMU
HOPMAaTUBHBIX JIOKYMEHTOB, MpEIHA3HAYEHbl Ji1 CIHELUUAIUCTOB, 3aHSATHIX B
noadOpe U MOHTaXe PaguaToOpPOB.

2. HABHAYEHHUE U OBJIACTDH IPUMEHEHUA

2.1 AmoMuHuMeBble W OuMertammuueckue panuatopsl otormieHuss GOLF
MpeAHa3HA4YeHbl i1 MPUMEHEHUS B KauyeCTBE OTOMMTENILHBIX MPUOOPOB B
CHUCTEMAaX BOJSIHOTO OTOIUICHUSI JKWJIbIX, OOIIECTBEHHBIX W IMPOU3BOJCTBEHHBIX
31AHUM.

PagnaTtopel MOTyT WMCIONB30BAThCA KaK B ABTOHOMHBIX CHCTEMax
OTOIUICHUSI, TaK W B CHUCTEMax LEHTPAJbHOIO OTOIUICHHS, B TOM YHUCIE -
MHOT'O3TQKHBIX U BBICOTHBIX 3JJaHU.

Panuatopel MOTryT MNPUMEHSTHCS B  HACOCHBIX, JJIEBAaTOPHBIX U
IPAaBUTALMOHHBIX CUCTEMAaX OTOIUICHUS C OJHO - WU ABYXTPYOHOU pa3BOJIKOM.

B kauecTBe TEMIOHOCUTENS I PaIUATOPOB MOTYT UCIIOJIb30BaThCSA BOJA U
HE3aMep3aroue KUAKOCTU (AaHTU(PPU3BI JJIs1 CUCTEM OTOIUJICHUS).

Jna amomunueBort wmozenmu GOLF AL onTumanbHOE  3HAYEHHE
terionocutens pH 7+8.

2.2 T'abapuTtsl paguaropoB GOLF AL u BM yka3zansl B Ta0nure 1.

Tabmuua 1. 'abaputsl paguatropos GOLF AL u BM

["abapuTHbIE pa3Mepbl CEKIIH, MM MesKkoCeBoe
Bec
Mopenb Bricora, | lupuna, | I'myOuna, paccrosHue,
CEeKIIUH, TP.
MM MM MM MM
GOLF AL 500/80/95 565 80 95 950 500
GOLF AL 500/80/80 565 80 80 850 500
GOLF BM 500/80/80 565 80 80 1400 500

2.3 PaguaTopbl MOTYT MCIIOJIB30BaThCSI B YCTAHOBKAX rOpsiueil BOJIbI U mapa,
npu Temieparype He 6osee 130 °C.

2.4 PamuaTtopbl yCTaHABIMBAIOTCA B OTONMUTEIBHBIE CUCTEMBI 3JaHUN U
COOpY>KEHUH 11000 BHICOTHOCTH U PAaCCUMTAHbl HA PA0OTYy B CUCTEMAaX OTOTICHUS
¢ pabouum napienuem aisi GOLF AL 500 go 2,5 MIla , gns GOLF BM 500 no
10,0 MIla (98,69 aTtm.).

2.5 TapaHThilHBII CpPOK DJKCIUIyaTallud paauaTropa OTOIUICHUS —
He MeHee 10 sert, cpok cinyxObl — He MeHee 30 JieT Mpu yCIOBUU UCIOJIb30BaHUS
OpPUTMHAJIbHBIX  KOMIUIEKTYIOIIUX M  COOJIIOJACHUM TpaBUJl MOHTaxa u
AKCIUTyaTaluH.

2.6 MHcnonb3oBaHUE TEIJIOHOCUTENS,, COOTBETCTBYIOIIETO TPeOOBaHUSAM
CO 153-34.20.501-2003 «lIpaBuna TEXHMYECKOM SKCIUTYyaTAlUU SJIEKTPUYECKUX
ctaHnuii U cere Poccuiickoit denepanum» [6] (comepkaHue KHUCIOpoJa — HE
0onee 20 MKr/n, B3BEIICHHEIE BellecTBa — He Ooyiee 5 M1/, o01as )KeCTKOCTh — HE
OoJee 7 Mr-3KB./IT), IPOJITIEBAET CPOK O€3aBAPUIMHON SKCIUTyaTalluu PaguaToOpPOB.




2.7 Ilpm TpOEKTUPOBAHHM CHUCTEM OTOIUICHHS C HCIOJIb30BAHUEM
TEIUTIOHOCUTENEH C HU3KOU TemmepaTypol 3amep3anus (aHTU(PU3bl) HEOOXOIUMO

YUUTBIBATH OCOOEHHOCTH TaKHX TeHHOHOCHTeHGﬁ, INPpUBCACHHLIC B HpI/IJ'IO)KeHI/II/I
10.

3. KOHCTPYKIUSA PAIUATOPA

3.1 KoHCTpyKuus TOpU30HTAIBHBIX TOPLUOB CEKUUWA paguaropa yCTpoeHa
TakuM 00pa3oM, 4TOObl NPU COOPKE CEKIM B €AUHBIM MPUOOp, C MOMOIIBIO
CTaJIbHBIX HUMIENEH, BBIOJIHEHHBIX METOJIOM XOJIOAHOM KOBKM U 00pabOTaHHBIX
AHTUKOPPO3UUHBIM COCTABOM, B KAa4e€CTBE T€PMETHUYHOU MPOKIAIKH MPUMEHSThH
VIUIOTHUTEJIBHOE KOJBLO W3 TEPMOCTOMKOIO M XUMHUYECKH YCTONYMBOIO
jacToMepa. OTa TEXHOJOTHS TO3BOJIAET JOOUTHCA TE€PMETUYHOCTH U
JIOJITOBEYHOCTH pajiiaTtopa Mpu BOZHUKHOBEHUH TEILJIOBBIX PACIIMPEHUN CEKIIUMA B
mpoliecce  AKCIUTyaTallud, a TakkKe TMPOCTOThl U  HAJEKHOCTHU, TMpHU
MEePErpynmnupoBKe CEKIMM mnpubopa ucXoAs u3 NOTPeOHOCTEN 3aKa3uMKa.
BeprukanbHblil KaHall B aJIIOMUHHEBON MOJIENIM UMEET KPYTiioe KOHYycOoOOpa3HOe
CceYeHue, 4To OOYCIaBIMBAET BBICOKHE MPOYHOCTHBIE XapaKTepUCTHKU. Touka
pa3pyllieHus aJlOMUHUEBBIX CeKlMi 3adukcupoBaHa B Juamna3zoHe 70-85 arwm.
bumerannuueckas MoJA€lIb COCTOUT M3 CTAJIBHOTO TOPU3OHTAIBHOTO U
BEPTUKAIBHOTO KaHaja (CTAJIbHOTO 3aKJIaJHOTO 3JIEMEHTa) CBAPEHHOTO MEXIY
co00li OECKOHTAKTHBIM METOJIOM B Ta30BOM IOJI€. DJIEMEHT 3aJIUT MOJ BBICOKHM
JABJICHUEM aJFOMUHUEBBIM CIJIABOM JUIsl YAYYIICHHUS TEIUIOOTAA4YH CEKIUU.
CranbHOM 3aKJIaIHON 3JE€MEHT MOJTHOCTHIO UCKIIOUYAEeT KOHTAKT TETUIOHOCUTENS C
ATIOMUHHEBBIM KOPITYCOM CEKIMM JieJlasi €ro XUMHYECKH YCTOWYUBBIM K
nepenajgaMm pH u yBeamuuBaeT NPOYHOCTHBIE XapaKTEPUCTUKU CEKIUN Ha pa3phbiB
cbie 150 aTm.

3.2 Pagnatop GOLF AL 500/95 mpeacrtaBnen Ha puc. 1.1-1.2; paauatop
GOLF AL 500/80 mpencraien Ha puc. 1.3-1.4; pagmatop GOLF BM 500/80
npeacTaBieH Ha puc. 1.5-1.6.



Puc. 1.5
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3.3 Cekuum paavaTopa BBINOJIHEHBI M3 AJTOMHHHUEBOrO CILJIaBa MapKH
ADC 12 no nopme JIS H5302 (mpumepno coorBerctByeT Mapke AK12M?2 mo
I'OCT 1583-93). XuMmuueckuid cOCTaB U CBOWCTBAa paJUaTOPHOTO CIUIaBa
MpUBEAECHBl B TMpWIOKEeHMH 2. B mpomecce IUIaBKM HCXOOHOTO  ChIPbA
ucnonbizyercs moaudukatop cocrana (56% NaCl+ 20%KCl+ 15%NaF+ 6%AIF3),
MMOBEPXHOCTHO-aKTUBHBIE MOJIEKYJIBI KOTOPOTO TOPMO3SIT POCT KPHUCTAJIOB. DTO
CIOCOOCTBYET CO3/IaHUI0 PABHOMEPHOW MEJIKOKPUCTAJUIMYECKONH CTPYKTYPhI
CILJIaBa, YTO MOJIHOCTHIO HCKJIIOYAET aHM30TPOMHOCTh MaTepHaa, MOBBIIIAET €0
MPOYHOCTh U CTOUKOCTH K IIEJIOUHON KOPPO3HH.

3.4 Tlpu dopMHupOBaHUM HIKHEH 4YacTH aJTIOMHHHMEBOM CEKIIMK Oblia
HCTIOJIb30BaHA OpUTHMHAJbHAs 3anateHToBaHHas TexHojorusa oT TIANRUN.

»

e

JlaHHass TEXHOJOTHSI TMpPEeAyCMaTPUBAET YCTAHOBKY pe3b0OBON  CTalbHOMU
OILMHKOBAHHOM 3arjylikKh C MNPOKJIAAKOW K3 3JIACTOMEpA, KOTOpas HCKIIYacT
MOAILIAMOBYIO KOPPO3UIO B HIKHEM YacTU CEKIUI paauaTopa, MpoAJIeBaeT CPOK
AKCIUTyaTalluM ¥ TIOBBIMIAET (PU3UYECKYI0 M XHUMHUYECKYH) YCTOMUHUBOCTh K
arpecCUBHbIM TemioHocutTensiM. llocne ynameHust pe3bOOBOM  3ariayliKu U
YCTAHOBKM TMEpPEXOJAHMKA HA Y2 WM Ya» TOSBIAETCS JIONMOJHUTEIbHAS
BO3MOKHOCTh HUYKHETO MOJICOCIMHEHUS paJiuaTopa K CUCTEME OTOIJICHUS WU €ro
CE30HHOM MTPOMBIBKHU.

3.5 Cekuuu paauaTopoB MPOU3BOAATCS METOJOM JIUThS IIOJ BBICOKUM
JABJICHUEM Ha JIUTHEBBIX YCTAHOBKAX [Jis TMOBBIMIEHUS HMX MPOYHOCTHBIX
XapaKTEPUCTUK.

3.6 Okpacka CeKIuil paauaTopoB MPOU3BOJUTCS HA aBTOMATHU3UPOBAHHBIX
okpacounblx JuHusIX Wagner (I'epmanusi). [Ipu moaroroBke K OKpacke CEKIUMU
MPOXOAAT CTaauu oOe3xkupuBaHus, amopPHoro ¢ochaTupoBaHusi ¢ aKTUBAILUECH,
MPOMBIBKH B JIEMUHEpaIu30BaHHON Boje. [Ipu oxpacke HCHOJB3YETCS METO
aHadope3a W SIEKTPOCTATUYECKOTO HANBUICHHUS] MOPOIIKOBOTO aKPUJIATHOTO
okpacounoro coctaBa ot NIPPON Paint. (AAnouust). ®opmupoBanrie GUHUITHOTO
AMaJIeBOr0 TMOKPHITUS MPOUCXOJUT 3a CHUET CIEKAHUS YacTUIl KpackKu Mpu
temneparype 250°C. Okpacka KaxJIOW CEKIMU paauaTropa IMPOU3BOIUTCS
OTZIENIbHO, YTO WCKIIYaeT HEPAaBHOMEPHOCTh TOJIIUHBI OKPACOYHOTO CIOS
pa3IMYHBIX YYaCTKOB pajgudaropa, a TaKkKe I[eperpeBa MEXCEKIIMOHHBIX
CUJIMKOHOBBIX MPOKJIAJIOK.



3.7 OmaneBoe nokpeitue cootrBercTByeT HopMmam CanlluH 2.1.2.729-99
«lTonumepHble ¥ TOIUMEPCOAEPKAIINE CTPOUTEIbHBIE MaTepualbl, U3ACIUS U
KOHCTpYKIMHU. ['uruenndeckue tpeboBanus OeszomnacHoctu» u PJl 52.04.186-89
«PyKOBOJCTBO MO KOHTPOJIIO 3arpsi3HEHUST aTMOC(EPHI.

3.8 Paguartop mocraBiseTcs B 3aBojicKuX cOopkax mo 4,6,8,10,12 cexumii.

3.9 Kaxnpii paguaTop yIaKOBaH B BO3JIyLIHO-ITY3BIPbKOBYIO
MOJINATUJICHOBYIO TUIEHKY M KOpPOOKY M3 MHOTrOCJIOWHOro kapToHa. Ha ymakoBke
paguaTopoB M3TOTOBUTEIEM  YKAa3bIBAIOTCA MapkKa pajauaTopa, MeEXKOCEBOE
paccTosiHue, padouee 1aBjIeHUE M KOJUYECTBO CEKIIUN B COOpKE.

3.10 IlepexOIHUKM U 3ariyIIKHA, BO3AYXOOTBOJIHBIEC KIIAIIAHbI, KPOHILITECUHBI,
a TaKXke JIONOJHUTEIbHBIE YIJIOTHUTEIbHBIE TMPOKIAIKU 3aKa3bIBAIOTCA U
MOCTABIISIOTCSL OTAEIBHO.

4. PEKOMEHIAIIUA ITO MOHTA’KY U SKCIINIYATAIIUU
PAJIUATOPA GOLF AL u BM

4.1 Ilpu MOHTaxe, HWCNOBITAHUAX W OKCIUTyaTallUd paauaropa CJIeayeT
cobroaTh TpeOOBaHUSI IEUCTBYIOIIMX HOPMATUBHBIX IOKYMEHTOB, BBIICPKKHU U3
KOTOPBIX U3JIOKEHBI B TPUIIOKEHHUH 7.

4.2 PamuaTop MOJDKEH AKCIUTYaTHPOBATHCS TP YCIOBUSAX, U3JI0KEHHBIX B
Tabnuie 1 U B TEXHUYECKOM macnopte Ha uzaenue. HecoOrogeHne nacmopTHBIX
yCIOBUI AKCILTyaTaluu COKpaIlaeT CPOK CITYKOBI npudopa.
K MoHTaxy »3J€MEHTOB CHCTEM OTOIUICHHMS] JOMYCKAaIOTCS OpraHu3alluu,
UMEIOIINE JINIIEH3WIO WM WHBIE pa3peIInTeNIbHbIE JOKYMEHTHI Ha JaHHBIA BU
NEATENbHOCTH.

Hapymienue ONTUMAJIBLHOTO KHUCJIOTHO-IIEJIOYHOTO rokKaszare’s
TEIJIOHOCUTENS I aJIOMUHHUEBBIX PaJUaTOPOB MOXKET TMPUBECTH K WX
MpEeXKAECBPEMEHHON KOPpo3uu. [IpUyUMHBI KOppPO3UMU AFOMUHHMEBBIX PaJHATOPOB
W3JI0’KEHBI B TIPHIIOKEHUH 8.

4.3 Jlns Hag€xKHOTO MOJCOSAUHEHUS paauaTopa K TpyOOInpoBOiaM CUCTEMBbI

OTOIJICHUS  CJIEAYEeT MCIOJIb30BaTh TOJIBKO  OPUTMHAIBHBIE  MOHTAXHbIE
koMiuiekThl oT (pabpuku TIANRUN. CocTaB KOMIUIEKTYIOIIMX ISl pajauaTopa
MPUBEJICH B MPUJIOKEHUU 9.

4.4 B cinydae, eciu Ha MOHTaXHOW IUIOIMIAJKE TpeOyeTcss MPOU3BECTU
MEePETPyNITUPOBKY (mobGaBneHue, yaajaeHue) paauaTOPHbBIX CEKIIUH,
JOTIOJTHUTENBHO TPeOyeTCsl MPUOOPECTH:

- MEXKCEKIIMOHHbIC MPOKJIAJIKU (MPOKIAIKU, ObIBIINE B YIOTPEOJICHUH,
HCIIOJIb30BaTh 3alPEIIEHO);

- MEXKCEKIIMOHHbIE COSIMHUTEIIbHBIC HUMTIEIIH;

- KJIIOY JIJIsl IEPETPYNIUPOBKHU PAIHATOPOB OTOTUICHHUS;

- ONPECCOBOYHOE 000PYIOBAHUE.



JIist  akKypaTHOrO MPOM3BOJACTBA MOHTXKHBIX pabOT MO MOHTAXKY
pPaauaToOpOB PEKOMEHAYETCS UMETh CIICAYIOLIME JIOTOJHUTEIBHBIE aKCECCYaPBhI:

- KJIIOY JIJIsl pyYHOTO BO3JYXOOTBOJHOTO KJIalaHa;

- IUJACTUKOBBIM KJIIOY JJi1 TEPEXOJIHUKOB U 3ariyllieK, KOTOpPbIi
o0OecrnieunBaeT COXPAaHHOCTH 150. OKpPaCcO4YHOI0 CIIOSL.
Jliist repMeTH3auu pe3b00BbIX COCTMHEHU N MEXKCEKIIMOHHBIX CTAIbHBIX HUMIIETIEH
WJIU TIEPEXOIHUKOB M 3arilylleK, KATerOpUYECKU HE JOMYCKAETCS UCIOJIb30BaAHUE
JOTIOJTHUTENbHBIX YIUIOTHSIIOIIMX MaTEepUalioB TaKUX Kak: JEH, Makisl, GyMm JIeHTa
WJIU CUJIMKOHOBBIN F€PMETHK.

4.5 Ilpu MoHTaxxe paauaTopa Ha HAPYXKHYIO (XOJOAHYIO) CTEHY, IJs
YMEHBIIIEHUS] TEIUIOBBIX MOTEPh YEPE3 3apaJuaTOpPHOE MPOCTPAHCTBO, HA CTEHY
PEKOMEHIYeTCsl yCTaHABIMBAThH OTPAXKAIOIIUHN YTETUICHHBIN SKpaH.

4.6 MoHTax paguaropa PpEKOMEHAYETCS MNPOU3BOAUTH, HE CHHUMas
3alIUTHOM BO3QYIIHO-NY3bIPbKOBOW IUIEHKH. [LIEHKY peKoMeHIyeTcsi CHUMATh
MOCJIe OKOHYAHUS BCEX OT/ACIOUYHBIX U MOHTAXHBIX pa0OT B TOMEIICHUHU.

47 B ponomuenme k mn. 6.4.3 CII 73.13330.2012 wu3roroBuTens
pEeKOMEHAyeT  CcOoOMI0JaTh  CIACAYIOUIME  PacCTOsHUS,  OOecleunuBaroue
s PekTrBHYIO pabOTy paguaTopa:

— OT noJia 10 Hu3a paauaropa — 70-120mwm;

— OT CTEHBI 0 rpanu paguatopa — 30-50mm;

— OT BEpXa paaMaropa OO0 HU3A MOJOKOHHOW JOCKH WA HH3a OKOHHOTO
npoema — He MeHee 80MM.

[Ipu ycTpoiicTBe pa3nM4YHOr0 pojia A€KOPATUBHBIX KOHCTPYKIIUN U SKPAHOB,
MOJIHOCTHIO WJIM YAaCTHUYHO TMEPEKPHIBAIOIIMX paguaTop, B pacuerax Cieayer
VUYUTHIBATh CHUXXEHUE TEIJIOBOTO TMOTOKAa OT OTONUTENbHOro Tmpudbopa B
COOTBETCTBHH C TAHHBIMU TaOJIHUIIBI 5.

4.8 Ilpu KperuieHMM K CTEHE WM IEPEeropoAKe paauarTop JOJKEH
HABEIIMBATbCS Ha CHEHUaJbHbIC pPaAUATOPHBIC KPOHILITEWHBI, BXOASLIUE B
MOHTaXHBIH KOMIUIEKT (CM. IPUIIOKEHHUE 9) Wi mpuodpeTaeMble JOMOIHUTENIBHO,
KOTOpble (PUKCUPYIOT paauatop 3a BEPXHUM U HIKHUN TOPU3OHTAJIbHBIN

KOJIJIEKTOP.
4.9 Pamuatop MOXKET YCTaHaBJIMBATHCA Ha CIECLHAIbHBIC P
HaIOJbHbBIE KPOHIITEHHBI, KOTOPBhIE KPEMSATCS K MOy B YETHIPEX .
F

-

TOYKax € IMOMOIIBIO IMPUJIAracMbIX K HUM IIYPYIIOB C I[IO6€J'I$[MI/I. = N



4.10 BpicoTa CTOMKM HAINOJIBHOIO KPOHIITEHA MOXKET ObITh U3MeHeHa. [
ATOTO, CJEeAyeT OCIaOUTh TPU BUHTAa (UKCAMU CTOUKU (IIECTUTpAHHUK S4),
BBIZIBUHYTh CTOMKY Ha TpeOyemMyl0 BBICOTY U CHOBA 3aTSAHYTh BUHTHI (DUKCALIUU.
BbicoTa ycTaHOBKM paavaropa Ha KpOHIITEHaX BbIOMpaeTcs B Ipejaenax oT 85
MM j10 140mm (Cwm. puc. 1)

Puc.1

4.11 Ilpu mnombope KOJIMYECTBA KPOHIUTEWHOB Uil  paauaropa
PEKOMEHIyeTCsl TI0JIb30BaThCs TabIUIIeH 2.

Tabnuua 2. PekomenayeMoe KOIM4ecTBO paauaTOpPHBIX OMOp

KoanuecTBo KouunvecTtBo kpoHmTeiiHOB | KoiM4ecTBO KPOHIUTEIHOB

CeKIuu NPHU HACTEHHOI YCTAHOBKE | NPHM HANOJbHOI YCTAaHOBKE
o 10 3 2
11-18 4 3
18-25 5 4

+1 Ha kaxxnaple 6 ceKIuil + 1 Ha xaxaele 10 cexuuut
Csplinie 25
cBepx 25 cBepx 25

4.12 Ilpu MOHTaXXe paauaTopa HEOOXOIUMO COONIOAATH CIENYIOLIUE 00IIHe
npaBuia:

4.12.1 B oaHOTpYOHBIX CHCTEMax OTOIUICHUS O0O0s3aTeIbHO HaJIU4yue
3aMBIKAIOIIEro yyacTka (Oaiinaca) nepea paiuaTopoM.

4.12.2 Ha BXoae ¥ BBIXOJE paaHaTopa PEKOMEHAYETCS YCTaHABIMBATh
3aMOPHO-PETYIUPYIOILYI0 apMaTypy, MO3BOJSIOIIYI0 PEryJIHpoBaTh TEIUIOBOU
HaIop WJIU IMOJHOCTBIO NMEPEKPBIBATh MOTOK TEIUIOHOCUTEINS Yepe3 paguaTop s
€ro 3aMEHbl, PEMOHTA WUJIU MPOMBIBKHU.
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4.12.3 B oqHOTpYOHBIX CHCTEMAaX OTOIUICHHS JOMYCKAeTCsl YCTAaHABIMBAThH
TepPMOPETryISITOPBI ¢ MPOmycKHOi crocobroctbio (Kys) He Menee 1,8 M/a st
OJHOCTOPOHHEr0 MOAKITIOUeHHs, u 1,5 M>/d4 mpu JBYXCTOPOHHEM MOJKIFOYEHHH.
Hecob6ntonenue 3Toro npasusia He MO3BOJIUT AOCTHYb TpeOyemoro ko3 duimeHta
3aTEKaHUs TEIJIOHOCUTEIA B PaanaTop.

4.12.4. Ha kaxzaoM paauaTrope IOJKEH ObITh YCTAHOBJEH PYYHOW WIH
ABTOMAaTHYECKHUM BO3YXOOTBOJIHBIN KJIAIAH.

4.12.5 Paguatop crnegyeT YCTaHABIMBATHL CTPOrO TOPU3OHTAIBHO.
OTKIIOHEHHE OT TOPU3OHTAIM PAAUATOPHON COOpPKM HE JOJIKHO IPEBBIIIAThH
0,5 mMm Ha Kaxaeie 10 cexmuii.

4.12.6 B nByXTpyOHBIX CHCTEMax OTOIUIEHUS 00s3aTe€lbHAa YCTAaHOBKA
PEryIMPYIOLIEro 3JeMEHTa Ha TNOJABOAKE K Mpubopy M TUAPABIAYECKOU
0aJIaHCUPOBKHU CUCTEMBI MPU €€ HaJaaKe.

4.12.7 Tlpu uCNONB30BaHUM OJHOTOYEHYHOM PETYJIUPOBKH, KPaH JIBOMHOU
pPEryJIMPOBKM YCTAHABIIMBAETCS HA BXOJE€ TEIUIOHOCUTENd B paauarop. llpu
WCIIOIb30BAaHUU JBYXTOUCUHOM PETYJIUPOBKH, HACTPOCUHBIA BEHTWIb (IJIs
MOHTaXHOM HACTPOMKHM) yCTAaHABIMBAETCSd Ha BBIXOJE U3 paauaropa, a
PEryJIMPOBOYHBIN BEHTW]b  WJIH  TEPMOCTATUYECKUU KJIaNaH (nns
MOJIb30BATENILCKON PETYIUPOBKH) — HA BXOJIE.

4.12.8 Ilpu xonmuecTBe cekuuii B cOopke Oonee 10-Tu pekoMeHIyeTCs
WCIIOJIb30BATh JUArOHaAJIbHOE NOAKIIOYEHHE pPAAUaTOPOB, WA HCIOJIb30BATh
YAJIMHUTENh TOTOKA (CM. TIPUIIOKEHHE J).

4.13 Tlpumepbl O00BS30K paguaTopa ¢ HMCIHOJIb30BAHUEM Pa3IUIHOMN
apMaTypbl IPUBEAECHBI B IPUIIOKEHUU 6.

4.14 CHuxKeHuE MKECTKOCTH TEIUIOHOCUTENS B aBTOHOMHBIX CHCTEMax
OTOIUICHUSI JIOMYCKAeTCs IMPOU3BOAUTH MYTEM YMATYEHUS TETUIOHOCUTENS
peareHTaMH Ha OCHOBe anudaTUyecKux TMOJMaMHUHOB. Pacxon peareHTOB
PErIaMEHTUPYETCSA COOTBETCTBYIOIIMMY HHCTPYKIUSIMHA HA PEArCHTBHI.

4.15 Ilpu wucnonb30BaHUM pagUATOpa CIEAYET COOMIOATh CIEAYIOIIUE
JOTIOJIHUTEIIBHBIE MEPBI TPEAOCTOPOKHOCTH:

4.15.1 1lpn oTCYyTCTBMM aBTOMAaTHYECKOTO BO3AYyXOOTBOJHOIO KJamaHa Ha
OTOIUTEIIbHOM MpUOOpe, HE JOIMYCKAeTCS OCTaBJISATh AJTIOMHUHUEBBIA paguaTop

MOJIHOCTBIO MEPEKPHITHIM OoJiee, ueM Ha 48 4acos.

4.15.2 He nomyckaercst 3KCIUTyaTUPOBATh PAAuaToOp B CUCTEME, B KOTOPOM
UMeEEeTCsl JJIEKTPUUYECKU NOTeHUHal. PexomeHayercs NepuoOguvYecKd MNpOBEPSThH
HaJIM4M€e TAKOr0 MOTEHIMaJIa, HCTOYHUKOM KOTOPOrO0 MOKET OBbITh CaMOJENbHbIN
«3a3eMJIUTENbY, IPUCOETMHEHHBIN K TPYOOIIPOBOIaM CHUCTEMBI OTOILIEHUS, YTEUKa
TOKa B 0OMOTKaX LHUPKYJISLUOHHBIX HACOCOB U T.II.

4.15.3 Ilpu o0OCIyXMBaHHHM BO31YXOOTBOAHBIX KJIalaHOB B CHCTEMax
OTOIUIEHMSI C OTONMUTENbHBIMA MNpUOOpaMU U3  AJIOMUHHMEBBIX  CIUIABOB
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KaTerOpu4eCcKH 3alpeniaeTcs OCBEIIaTh MeCTO paboThl B TEMHOE BpEMSI CYTOK
(doHapsIMH C OTKPBITBIM OTHEM, a TAaKXKE KYypEeHHE B MPOLIECCE BBIMYCKAa U3 HETO
CKOIIMBLIETOCs ra3za, 0COOCHHO B NEPBBIE 2-3 ro/ia SKCIUTyaTalHH.

4.15.4 Ha nepuon mnpeamyCKOBOM MNPOMBIBKM CHUCTEMBbI LIEHTPAJIbHOTO
OTOILJICHUS KHUCJIOTOCOJEPKAINIUMU WM IIEJI0YECOACPKAIUMH KUJIKOCTSIMU, a
TaKXe KUJIKOCTSIMHU HEU3BECTHOTO COCTaBa, aIIOMHHHUEBBIC PaAUATOPhI JTOJKHBI
OBITh MIEPEKPHITHI.

4155 B cBsS3u ¢ TEeM, YTO TMOJHOCTBIO CIIMTh TEIUIOHOCHUTEIIbL U3
ATIOMUHHUEBBIX PAJIMATOPOB YACTO HE TMPEJCTABISIETCS BO3MOXKHBIM  ATHU
paauaTopbl HE CIIEyeT HUCIOIb30BaTh B OTOINUTEIbHBIX CHUCTEMaxX CE30HHOIO
nectBusi. OcTaBIIMNCA B palMaTopax TEIIOHOCUTENb MPU 3aMEP3aHUHN MOXKET UX
pa3pylIUTh.

4.15.6  OcobeHHOCTH  TPUMEHEHHS  TEIUIOHOCHUTENeM ¢  HHU3KOH
TeMIIEPaTypOy 3aMep3aHusl U3JIOKEHBI B TpuitoxkeHuu 10.

4.16 JIroOble OTCTYIUICHHS OT 3aJI0KEHHBIX MPOEKTHBIX PEIIeHUH (3ameHa
MapoK MpuOOpOB, U3MEHEHHUE YKCIIA CEKIIHMI, YCTAaHOBKA WJIM OTKa3 OT YCTaHOBKHU
3aMOPHO-PETYIUPYIOUIEH apMaTypbl, H3MEHEHHUE JMaMEeTpPOB WJIM MaTrepuala
MOABOASIIUX TPYOONPOBOJIOB M T.M.) JIOJKHBI COTJIACOBBIBATHCS C aBTOPOM
MPOEKTa CUCTEMbI OTOIUJICHUS U C SKCIUTyaTUPYIOIIEH opraHu3aluen.

4.17 PaguaTop MOJKEH OBITH TOCTOSTHHO 3aIOJIHCH TETUTIOHOCHTENIEM KakK B
OTONUTENBHBIA TaK U B MEKOTOMHUTEIbHBIN mepuoa. CauBaTh TEIIOHOCUTENH C
paauaTtopa JIOMYCKAaeTCs TOJBKO B CIydasX 3aMEHBl WJIM aBapud Ha CPOK HE
Oonee 15 cyTok B TeUeHHE To/J1a.

Heo06xoauMocTh 4acToro cmycka BO3AyXa H3 paaHaropa, a TaKKe

HEPAaBHOMEPHBIN MPOTPEB CEKIUN paaraTopa CBUIETEIbCTBYIOT O HEMPABUIBHOMN
ero pabore B cuctemMe OTOIUIeHUsA. B mogoOHBIX ciiydasix cieAyeT HEeMEIJICHHO
00paTUTHCS K CHEIUATUCTAM.

4.18 PamgmaTtopsl MOryT NEPEBO3UTHCS BCEMU BHJIAMHU TPAHCIOPTA B
COOTBETCTBHM C NMPABWJIAMU NEPEBO3KU IPY30B, JECUCTBYIOIIMMH HA TPAHCIOPTE
JAHHOTO BUA.

TpancnopTUpoBaHUE OTOMUTENIBHBIX MNPUOOPOB B YacCTU BO3ACUCTBUS
KInMaTudeckux ¢aktopoB npuHumaetcss no rpymme K2 'OCT 15150, B yactu
MexaHnueckux ¢gaktopoB — o rpynmne «C» 'OCT 23170.

PagmaTtopupie cOopku ¢ uymciaoM cekmuid  Oomee 10 JOJDKHBI
TPAHCIIOPTUPOBATHCS JUOO C MOJHBIM NPWIETaHUEM K POBHOW TOPU30HTAIBHOM
MJIOCKOM MOBEPXHOCTH, JIMOO B BEPTUKAJIBLHOM IOJO0KEHUH, TaK KaK «0ajJIouHOe»
WU «KOHCOJIbHOE» OMHUPAHUE PAAHATOPOB MOXKET MPUBECTU K HEMONPABUMOMN
nedopmanuu (nmporudy) cOOpKH.

4.19. OrtonurenbHbIe TPUOOPHI JOJKHBI XPAHUTHCS B YIIAKOBAHHOM BUJIE B
3aKPBITOM TMOMEIICHUH WJIM TI0JI HaBECOM, MPHU ITOM CIEAyeT 00ecrneurnBaTh UX

12



3aluTy OT BOSI[CfICTBHH BiIlaru M XHMHUYCCKHX BCIICCTB, BBI3bIBAIOIIINUX

KOPPO3HIO.

5. HICXOIHBIE JAHHBIE JJIA I'HAPABJIMYECKOI'O PACYETA
CUCTEM OTOIIVIEHUA

5.1. Ilorepu naBieHUs IpU MPOXOXKACHUN TEIJIOHOCUTEIIS YEPE3 paiuaToOp
PEKOMEHIYeTCsl PACCUUTHIBATH MO OJHOW U3 METOAMK, MPUBEACHHBIX B Ta0muIe 3.

Tabnuia 3. MeTob! onpeieNieHust TOTephb JaBICHUS

Neri/m HaumenoBanue metona Pacuernas popmyna

1 ITo xapakrepuctukam AP=S. G2 (TTa)
COIIPOTHUBIICHUSI YYAaCTKOB «S»

2 ITo KOBq)(bI/IL[I/IeUHTaM MECTHBIX AP = ¢ pv2 (TTa)
COTIPOTHUBJICHUH «Ey 2

3 ITo ko3(dunHeHTaM MPOTYCKHOM AP = 100021/2 (TTa)
ciocoOHocTH «Kv» PKT

4 I1o xapakTepucTu4ecKoMy
ypaBHeHuio (DIN 442-1 u DIN 442- | AP = K - ¢&
2)

G — MaccHBII CeKYHIHBIN PAcX0]l TETUNIOHOCUTEIS Yepe3 paauarop (Kr/c);
V — CKOPOCTh TEIUIOHOCUTENS (M/C);

p — IUIOTHOCTH TEIJIOHOCUTENS (KF/M3);

V — 4acoBoii 00beMHbIH pacxox (M/aac);

qm — CeKyHJIHBIH pacxo/ TerioHocutens (J/c);

KV — k03(hHIHEEHT IPOIYCKHOM CIocoGHOCTH (M/4ac);

S — xapakrepucTuka conporusienus (ITa/(kr/c)’);

&~ k03¢ PUIIEHT MECTHOTO COTIPOTUBIICHUS;

K,d — sMmupudeckue qaHHble, IpUHUMAaeMble 10 Tadnuie 4;

5.2. HcxonHble NaHHBIE TPU pacdyeTe MOTEph MaBICHHUS MO 000N U3
MPUBEJICHHBIX METOJAUK MPUBEACHBI B TaOIUIIE 4.
Tabnuua 4. 'mapaBnuyeckue xapakrepuctuku paguaropa GOLF AL u BM

Tunopasmepul 3uauenus xapakxmepucmuk npu YCi06HbIX OUaMempax noo06000K
aouamopos Kv
P P S IYa/(Kz/c)2 ¢ w3/ uac K d
15 20 15 20 15 15 15
GOLF AL 500/80/95 10844 8893 0,678 | 1,757 10,93 3862,9 1,5517
GOLF AL 500/80/80 12500 10250 | 0,781 | 2,47 10,28 5263 1,6244
GOLF BM 500/80/80 13969 10616 | 0,873 2,1 9,63 3875 1,4431

HpI/IBeI[CHHI)IC B Ta6J'H/II_IC 4 JaHHBIC CIIPAaBCIJIMBBLI IIPpU KOJIHMYCCTBC

CeKIIMA paauaTopoB 5 wu Oornee,
HAIPABJICHUM JIBW)KCHHSI TETUIOHOCHTENS «CBEpXy-BHH3». llpnm (dakTuaecknx

pacxomax oOT

90 mo 200 kr/uac u
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YCIOBUSIX, OTJIMYAIOMIUXCS OT YyKa3aHHBIX, K BEJIMYMHE TMOTEPh JaBIICHHS
CJielyeT BHOCHUThH CJIEAYIOIINE MONpPaBOUYHbIE KOAPDUIIUEHTHI (CM. Tabauiy 5).

Tabmuma 5. [lompaBouyHbie KOA(PUIUEHTHI K BEIMUYUHE TOTEPH JIaBICHUS B

paxuarope

[TonpaBku k AP nnst | IlompaBku k AP qnist | IlompaBku k AP st
Tun nonpasku tunopasmepa AL tunopasmepa AL tunopasmepa BM
500/80 500/95 500/80
IIpu KOJIHIECTBe 0,96 0,96 0,95
CeKLU 2
IIpu KOJIHIECTBE 0,98 0,98 0,97
cexuuii 3
IIpu KOJIHIECTBe 0,99 0,99 0,98
cekuuii 4
IIpu KOJIHECTBe 1.0 1.0 1.0
cekiuii 10
IIpu HampaBieHUn
ABIDRCHIA 1,02 1,02 1,035
TEIJIOHOCUTENS
«CHU3Y-BBEPX»
IIpu HampaBieHUn
JIBIDRCHIA 0,93 0,93 0,93
TEIJIOHOCUTENS
«CHU3Y-BHU3»
Hpw pacxozax 1,67 1,67 1,84
MmeHee 90 kr/gac
IIpu pacxopax ot
201 10 360 kr/sac 0.87 0.87 0.87
IIpu pacxomax
6onee 360 kr/uac 0,82 0,82 0,82
IIpumeuanue: [Ipy MCHONB30BaHMU MONPABOK Cpa3y NO HECKOJBKUM IpHU3HAKaM, OHM
IIEPEMHOXKAIOTCS

6. OCOBEHHOCTHA NPUMEHEHUSAN  PACYETA
PAJJUATOPOB B CUCTEMAX C HU3KO3AMEP3AIOLHIUM
TENJIOHOCUTEJEM
6.1 B mHacrosimiee BpeMs  TEIUIOHOCUTENIH C HHU3KOM TeMmepaTypoil
3aMep3aHusl M3rOTABIMBAIOTCA MPEUMYILIECTBEHHO Ha OCHOBE BOJHOIO pacTBOpa
(C2H602) U (C3H802).

Ddu3nYeCcKu XapaKTCPUCTHUKH 3THUX TCIUIOHOCHUTEIICH CymCCTBCHHO OTJIMYAKOTCA OT

MOHOJTHUJICHT JTMKOJIA IMPOIMHUJICHI INKOJIA

XapaKTePUCTUK BOJBI, YTO CIEAyeT YYUTHIBATH MPH pacueTe, MPOSKTHPOBAHUH,
MOHTaX€ U HKCIUTyaTalli CUCTEM OTOIUICHUS (CM. TabuIly 6).
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Tabmuma 6. OTHOCUTENbHBIE (K BOJE) GU3UUYECKHE XapAKTEPUCTUKHU BOJIHO-
[VIMKOJIEBBIX TEIMJIOHOCUTENE M CpaBHUTENbHbIC MOKA3aTEIN XapaKTePUCTHK
CUCTEM OTOIUICHHUSI.

OrtHOCHTENBHOE 3HAUCHHEC
XapaKTePUCTHKH JIJISL:
BOJIHO-TJIMKOJIEBBIX
Ne HaumeHnoBanue xapakTepuCTUKH TeMIOHOCHTENEH ¢
BOJIBI TEMIIEPATYPOU
3aMep3aHus
-30°C - 65°C
1 | YaenwHbIM Bec 1 1,05 1,07
2 | Kunematuueckasi BI3KOCTb 1 3,25 3,92
3 | KoadhdunpeHT 00beMHOT0 pacIIupEHUs 1 1,42 1,58
4 | Y aenpHas TEIIOEMKOCTh 1 0,864 0,771
5 | Koadduuuent tpenus 1 1,24 1,30
6 | MaccHblif pacxoJ 1 1,16 1,30
7 | CKOpOCTh TEIJIOHOCUTEIISI 1 1,105 1,21
8 | XapakTepucThKa CONPOTUBIICHUS 1 1,12 1,11
9 | IloTepu Hanopa B cucteme 1 1,51 1,88
10 | MomHOCTh HUPKYISIIITMOHHOTO HAacoca 1 1,75 2,44

N3 Tabnuibl 5 BUAHO, YTO OTONMHUTENBHBIE CUCTEMBI C BOJHO-TJIUKOJIEBBIMU
TEIJTIOHOCUTEISIMUA XapaKTepU3yroTcs OONBIIUMU PACXOJIaMU U MOTEPSIMU HAIopa,
yTO0 TpeOyeT YCTAHOBKM HACOCOB TOBBIINIEHHONW MOIIHOCTH. [lOBBIIIEHHBIN
KO3(pPUIIMEHT O0O0BEMHOTO PpACIIMPEHHUS TJUKOJEBBIX PACTBOPOB  ClIeyeT
YYUTBIBATh MPHU OAO0PE PACHIUPUTEITHLHON EMKOCTH.

6.2 KoapdunuenT KOHBEKTUBHOM TEIUIOOTAA4Yd BOJHO-TIHUKOJIEBOTO
TEIJIOHOCUTENSI MPUMEPHO B 2 pasza HUXKE, YeM y BOJbl. B yCIIOBUSIX BBICOKHX
TEMIIEPATYPHBIX HANpsSOKEHUH B TEIJIOOOMEHHBIX amnmapaTtax, TaKhX, Kak
HAaCTCHHbIE TEPMOOJOKH C OpPEeOpPEHHBIMH TEIUIOOOMEHHHUKAMH, COXpaHEHUe
TpeOyeMbIX YCIOBUM TeriooOMeHa TpeOyeT yBENUYEHUs] CKOPOCTH IMOYTH B 2
pasa, 4To B CBOIO OYEpE/Ib BBHI30OBET MOBBLIIICHUE MOTEPh HAMOpPa B CUCTEME B 5,6
pa3. UrnopupoBaHue AaHHOTO TPEOOBAHUS MOXKET MPUBECTU K PA3T0KEHUIO U
BCKUIIAHUIO BOJHO-TJIMKOJIEBOrO TEIIOHOCUTENS. B CBS3M €  U3JI0XKEHHBIM,
UCIIOJIb30BaHUE BOJHO-TJIMKOJIEBBIX TEIJIOHOCUTENEH B TaKUX YCIOBUAX HE
PEKOMEHTyeTCsl.

6.3 Ilpu nonbope koiMYecTBA CEKIMH aJTIOMUHHEBBIX paguaTopoB B
cUCTeMax ¢ aHTU(pU3aMu CHUKEHUE KO3 PuilneHTa KOHBEKTUBHON TEIIOOTIaun
TEIJIOHOCUTENS CIEAYET YUYUThIBaTh, BBOJS MOMpaBouyHbI koddduuuent 0,97 k
pacyeTHOMY 3HA4YeHUIO (PaKTUYECKOrO0 TEIUIOBOIrO MOTOKa OT OTOMUTEIHLHOTO
npudopa.
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6.4. Mcnonb3oBaHuEe aqlOMUHUEBBIX PAJUaTOPOB B CHUCTEMAX OTOIUIEHHUS C
BOJTHO-TJIMKOJIEBBIM ~TEIUIOHOCUTENIEM TpeOyeT KOHTPOJs 3a MOJAEpKaHUEM
nonyctumoro ypoBHsi pH. [Ipu 5ToM HYXKHO YYUTHIBATh, UTO JOOABIECHUE K BOAHO-
[JIMKOJIEBOMY PAcTBOPY BOJIbI MOXKET MOBBICUTH pH TeroHocurerns.

[TosToMy HE AOMyCKAaeTCs MOIANHUTKA ABTOHOMHBIX CUCTEM OTOIUICHHUS C
HU3K03aMEeP3aI0IMM TEIUIOHOCUTEIEM BOJIOIPOBOJHON BOIOM.

6.5. BoaHO-rIuMKONEBbIE PACTBOPHI 00J1a1al0T OOJIBIIECH TEKY4YECThIO, IO
CPaBHEHUIO C BOJOM, B CBSI3M C YEM, IPU MOHTAKE CUCTEM OTOIUICHUS K BOIIpOcCaM
repMEeTU3alMU COCIMHEHUN clienyeT NOAXOAUTh C O0CO000#l TIIATEeNbHOCTHIO.
[logMoTouHBI MaTepuan BCeX pPe3bOOBBIX COCIMHEHUW PEKOMEHIYETCs
JOTIOTHUTENIBHO ~ MpOMaszaTh  HETBEPACIOMIUM  (HampuMep, CHUIMKOHOBBIM)
TEPMETUKOM.

6.6. CornacHo eBpomneiickoii aupexkTuBe 91/589/EEC 3TUIEHTINKOIB
OTHOCHUTCS K ONACHBIM NMpOoAYyKTaM. Ero nonaganue B OpraHu3M MOXKET IPUBECTU K
NENPECCUN UEHTPAIbHON HEPBHOW CHUCTEMBI, TOYEYHON HEJOCTATOYHOCTH U KOME.
100M7 > TUIEHTIIMKOIIST yOUBAET B3POCIOTO uenoBeka BecoM 70 Kr. DTUIIEHIIUKOIb
MOXKET a0COpOUPOBATHCS YEPE3 KOKY.

[IponuieHTIMKONIb HE SBISIETCS OMACHBIM MPOJYKTOM, OH HCHOJB3yeTCS B
IAMITYHSIX, KOHJIUTEPCKOM MPOMBIIIUIEHHOCTH, B 0€3aJIKaroJibHbIX HAITUTKAX.

7. NCXOJAHBIE JAHHBIE JJis1 TEIIJIOBOI'O PACYETA
PA/IMATOPOB

7.1. Ilpum ycnoBusiX, OTJIMYAIOUIUXCS OT HOPMATUBHBIX, PaCUYETHBIN
TEIJIOBOM MOTOK pajuaTopa onpeaensercs no Gopmyie:

AT \"(G,BP
GII\'

rae Qupy — TEII0BOM MOTOK NPU HOPMATUBHBIX YCIOBUSX B BT;

Q=Qm( 3]-ﬂfob4)mn

HY

AT — pacueTHbIi TeMIIEpAaTYpHBIM HAIOp, ONPEAEISIEMbI KAaK pa3HHIlA
MEXIY CpEAHEH TEMIIEpATypOl TEIUIOHOCUTENS B pPaaHaTOpPE U TEMIIEPATypoOu
BO3/yXa B NIOMEIICHUH:

t At
AT=2_—*=—f =t ——® ¢
2 2

rae t; U tg — COOTBETCTBEHHO HauyajdbHAas W KOHEYHAas TeMIepaTypbl
TEIJTIOHOCUTENS (Ha BXOJI€ U BBIXOJE) B OTOMUTENBLHOM Tipubdope, °C;

tn — pacu€rHas TeMIeparypa TMOMEIICHHs, NpUHUMaeMasi paBHOU
pacu€THOM TEMIIEpATYpE BO3AYyXa B OTAIUIMBAEMOM NoOMeIeHuH tg, °C;
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At,, — Iiepenaja TeMIeparyp TEIJIOHOCUTENS MEXAY BXOIOM M BBIXOJIOM
oTomuTeNIbHOTrO Npudopa, °C;
ATyy — HOpMaTHUBHBIN TeMIIEpaTypHbIA Hanop paBHbii 70°C;

n, m — OSMIOUPUYECKHUE I[IOKA3aTelu CTEIEeHH, 3aBUCAIIME OT MapKu
panuatopa (MpUHUMAIOTCS 110 Tadautie 7);

G, — MaccHbI pacxold TEIJIOHOCHUTENS, ONPENCIIAEMBI B PE3yJIbTaTe
pacyeTa TeIIonoTepb MOMEIEHHUS, KI/C;

Gpy — HOPMAaTUBHBIA MACCHBIM pacxoj] TEIJIOHOCUTENS (BOJIbI) paBHBIM
0,1 xr/c;

Bi — x03(pdUIMEHT HOMEHKJIATYpHOIO psA/ia MpUOOpPOB, 3aBUCSIIUN OT

MapkH (MpUHUMAETCs 1o Tadnure §);

B — kosdduuueHT, yUYUTHIBAIOIIMI MOTEpU TeIUia 3apaguaTOPHBIM
y4acTKOM (IIpUHUMAETCS 1o Taduuile 8);

B3 — mnomnpaBouHbli KOA(DPUIHUEHT, YUYUTHIBAIOIIUNA KOJUYECTBO CEKIMI
panuatopa (MpUHUMAETCS Mo TadauIe 9);

C — KO3()(UIUEHT, YYUTHIBAIOIIUNA CXEMYy JBUXKEHUSI TEITIOHOCUTENS
(mpuHuMaeTcs o tadnuue 7);

b — ko3 unneHT, yuuteiBaomuili atMmochepHoe AaBieHue (MIPUHUMACTCS
o Tabmuie 10);

p — KO3(PIUIMEHT, YUYUTHIBAIOUIUNA KOJUYECTBO CEKIUW MPU JBUKCHUU
TEIUIOHOCUTENST «CHU3Y-BBepx» (mpuHuMaetrcs no Ttabmuue 11). [lpu npyrux
CcXeMax JBUKEHUS TETUIOHOCUTENS 3TOT KO3 PUIMeHT paBeH 1.

Tabnuna 7. 3HadyeHus n, m, c, p.

Mapxka JBuxeHnue n m c p
paauaTtopa | TEIIOHOCUTEIS
AL 500/80 CBepxy-BHU3 1,2978 0 1 1
CHH3Y-BHU3 1,2978 0 0,95 1
CHu3y-BBEpX 1,3367 0,09 0,94 1
AL 500/95 CBepxy-BHU3 1,3114 0 1 1
CHu3y-BHU3 1,3114 0 0,95 1
CHH3Y-BBEpX 1,3507 0,09 0,94 1
BM 500/80 CBepxy-BHU3 1,3422 0 1 1
CHH3Y-BHU3 1,3422 0 0,92 1
CHu3y-BBEpX 1,3958 0,11 0,91 1
Tabnuua 8. Koaddunuentsl B, u B,
MoHTaXHas BbICOTa ITpudopa B1 B2
Y HapyXHOW CTEHbI | Y HAPYKHOTO OCTEKIL
500 1,03 1,02 1,06
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Tabnuua 9. Koadppunuent B,

MonTaxnas | MonTax B, mpu umMcne ceKuuii B paguaTrope
BBICOTA 3 4 5,6 7-10 11-13 >=14
500 1,03 1,015 1 0,995 0,99 0,98
Ta6muna 10. Kosdpdumuent b
p rlla 920 933 947 960 973 987 | 1000| 1013,3| 1040
AMI yivpr.ct] 690 700 710 720 730 740 750 760 780
b 0,957| 0,963 | 0,968| 0,975| 0,981| 0,987| 0,993 1 1,012

Ta6muia 11. Koaddunuent p (mpu HanpaBlIeHUH TOTOKA «CHU3Y-BBEPX)»)

MomnTaxHas KoadduimenT p npu uncie cekuuii B paguaTope
BBICOTA 2 3 4 5 6 u 6oJiee
500 1,035 1,025 1,02 1,01 1

7.2. B Tabnuue 12 npuBeaeHbl JaHHBIE MO TEIJIOBOMY MOTOKY paguaTOpPOB

MpU Pa3IMYHOM TEMIEPAaTypHOM Hamope. Talnuieid MOXXHO MOJIb30BaThCS MPHU

HAIPABJICHUM JBYDKEHUS TETUIOHOCHUTENS «CBEPXY-BHHU3Y», KOJIWYECTBE CEKIUUA B
npubope 7-10, atmochepHom naBienuu 760 Mm.pT.cT. B ocTanbHBIX ciydasx

HY>KHO MCTOJIb30BaTh MOMPaBOYHbIE KO3 PuireHTsl u3 Tadmui 7-11.
12.

Tabmnura

TEMIEPATYPHBIX Halopax.

TemmoBo TOTOK OT

paznaTopoB

MpU  Pa3InYHBIX

. TernoBoi NOTOK
TemneparypHbIi
Hanop At, 0C AL 500/80 AL 500/95 BM 500/80
25 62,7 67,1 60,1
30 75,3 80,6 72,1
35 87,8 94,1 84,2
40 100,4 107,4 96,2
45 1129 120,9 108,3
50 125,5 134,3 120,2
55 138,1 147,7 132,3
60 150,6 161,2 144,3
65 163,1 174,6 156,3
70 175,0 188,0 168,0
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NPUJIOKEHHUE 1

OBIIVE CBEJEHUS O METOJIUKAX UCIIBITAHUI
OTOIIMTEJIbHBIX ITPUBOPOB

[IpoObnema  yHupUKAMU  METOJUK  ONPEACIICHUS  HOPMATHUBHBIX
TEIJIOTEXHUYECKUX XaPAKTEPUCTUK OTOIMUTENIbHBIX MPUOOPOB BO3HHUKJIA BMECTE C
MOSIBIICHUEM  CaMHUX  OTONUTENBHBIX MNPUOOPOB, OJHAKO, [JI0 CHUX TOp
MEKIyHapOJIHOT'O €IMHCTBAa B 3TOM BOIIPOCE HE JOCTUTHYTO. Takoe MoJIoKEHUE
€1 MOXHO  OOBSCHUTH  CHeU(UUECKUMH  OCOOCHHOCTSIMU  Pa3BUTHUS
OTOIUTENIbHBIX CUCTEM B PA3JIUYHBIX CTPAHAX.

B mnocneBoeHHBIE TOJbI B Hallle CTpaHE TEIUIOBOM MOTOK paJHaToOpOB
onpenensics 0aJaHCOBBIM METOAOM (3aMepoM Iepemnaja TemmepaTyp B mpubdope
MIPU CTAaHJAPTHOM PACXOJI€ TEIJIOHOCUTES).

B 1967 rony B CCCP Obu1 BBeA€H MNOPSIOK MOA00pa OTOMUTENIbHBIX
npuOOpOB MO YyIEIbHOMY TEIIOBOMY MOTOKY (BT/M2) M 53KBUBaJ€HTHOMY
kBagpaTtHoMy MeTpy (OKM). DKM — 3T0 yciioBHAsi HOBEPXHOCTh 3TAJIOHHOIO 8-MU
CEKIIMOHHOT0 YyryHHOro paauaropa H-136 ¢ remoornaueit 506 Bt npu pasHoctn
CpeIHEH TEMIIEPATYpPbI TEIUNIOHOCUTENS U Bo3ayxa 64,5 °C u nepenaje Temeparyp
TertoHocuTenst B npudope 25 °C. DTo COOTBETCTBOBAIO MpeoOIafaroiieMy B TO
BpeMsI TEMIIEPATYPHOMY PEKUMY OTONMUTENbHBIX cucteM 95/70 °C, npu pacueTHOU
TeMIeparype Bo3ayxa nomenienni 18 °C.

N3-3a CIOXKHOCTU pacdyeToB U OOJIBIION MyTaHUIIBI B €JMHUIIAX U3MEPEHUS,
ATOT ToKazatenb B 1984 romy Obul oTMeHeH. B HacTosimiee Bpemsi moadoop
pPaauaToOpoB B OCHOBHOM OCYILECTBIISIETCS 10 HOMUHAJILHOMY TEILJIOBOMY MOTOKY.

«HoMuHaIBbHBIMY HA3BIBAETCS TEIIOBOM MOTOK OT OTOMUTENBHOTO Mpudopa,
WU3MEPEHHBIN IPU CTaHAAPTHBIX YCIOBUSIX.

Poccuiickue [2,9] u 3apyOexHbie HOpMBI [ 16] pernaMeHTHPYIOT pa3IUuuHbIN
MOPSIIOK OMpeIeNIeHHs] HOPMAaTUBHOIO TEIJIOBOTO MOTOKA (cM. Tabnuiry 13).

Tabmuma  13.  CpaBHuTenbHass  TabnuIa  METOAMK  OMNPENESICHUS
HOMUHAJIBHOT'O TETUIOBOTO MOTOKA PauaToOpPOB.

Periiamentupyembie 3anagnas Espona (EN442-2,
P rocrt P -2
napaMeTpbl HCIIbITAHHIT ocenst (1OC 53583-2009) DIN 4704, UNI 6514/87)

Pasmepsr ucnbitarenshoit (3,4 +0,6) x (3,4 +0,6) x (2,8

4x4x3
KaMephl 0,3)m xRN

TpeboBanus k n3otep- |OxaxaaeMbl BCE TIOBEPXHOCTH,
. . Bce noBepxHOCTH KaMephl

MUYECKOU UCTIBITATENbHON KpOME I10J1a U CTEHBI,
PaBHOMEPHO OXJIAXK/1aEMBI

Kamepe MIPOTHUBOTIOJIOKHOM TPUOOPY
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IIepenan remneparypsl

He pernamentupyercs 75° C - 65° C (panee 90°C -70°C)
TEIUIOHOCHUTESI B IprOope

Pasnuna mexny

TEMIIEPATYPOI BOJIbI B 70°C 50°C (panee 60°C)

npubope 1 Bo3ayxa B Kamepe

Pacxon Termmonocurens He pernmamentupyetcsi. OObIYHO

gyepe3 npuodop 360 wr/ac npunumaetcs 60-100 kr/yac.

Hanpasnenue nBuxeHust
CBepxy-BHU3 CBepxy-BHU3
TEIJIOHOCUTENS

Poccuiickass MeToauKa OMNpeaeNeHuss HOMHHAJIBHOTO TEIUIOBOTO TOTOKA
OTOIUTENILHOTO TprOOpa pazpaboTaHa MPUMEHUTEIBHO K OAHOTPYOHBIM CHCTEMaM
OTOILICHUS, KOTOpPbIE B HACTOsIIEe BpeMsl MNpeo0IagaloT B OTEUECTBEHHOMU
MpaKTUKE JOMOCTPOCHHMs. 3amajHas METOJUKAa OPUEHTUPOBAHA HA JBYXTPYOHbIE
CUCTEMBbI OTOILICHHUSI.

Pa3nuiia B MeToAMKax HE TMO3BOJIIET IMOJHOLIEHHO HCIOJIb30BaTh
pexkomenaoBaHHbil B DIN 442-2 crioco6 nepecyeTa, OpUEHTUPOBAHHBIN TOJIHLKO Ha
BBEJICHUE MOMPABOK 110 TEMIIEPATYPHOMY HAIopy.

Poccuiickue HOpMaTuBHBIE TpeOOBaHUS IO OMPEACIICHUIO MPOYHOCTHBIX
XapaKTEPUCTUK OTOMUTENBHBIX MPUOOPOB TAKKE OTIIMYAIOTCA OT eBponelckux. B
cootBeTcTBUM ¢ Hopmamu EN  442-1 (§5.2 wu §5.3) wucneiTateabHOe
(ompeccoBOYHOE) JaBJICHWE [JIs PaJUaTOpPOB JIOKHO TMpEBBIIIATh padouee
nasienne Ha 30 %.

[lo poccuiickomy I'OCT 31311-2005 oromnurenbHble MNPUOOPHI JOJKHBI
BBIJICP>)KUBATh MPOOHOE JaBJIEHHWE BOJbI MIIM BO3/lyXa, MPEBBIIIAIONIEE HE MEHEE,
yeM B 1,5 paza makcuManbHoe pabouee nasienue. Kpome toro, 'OCT 31311-2005
YKa3bIBA€T, YTO CEKIIMH JIUTHIX OTOMUTENIbHBIX MPUOOPOB JTOJKHBI BBIJEPKUBATH
TUAPABINYECKHE UCTIBITAHUSI HA CTATHUYECKYIO MPOYHOCTh NPU JIABICHUHU, PABHOM
YTPOCHHOMY  MaKCHMallbHOMY  pabouemy  JaBlieHHMIO. [ 'uIpaBinueckue
XapaKTEPUCTUKU OTOMUTENBHBIX MPUOOPOB B Poccuu onpenenstorcs no MeTOAMKE,
pazpadotannoit HUM Cantexuuku [9].

EBponeiickue Hopmbl EN 442-1 u EN 442-2 npegycMarpuBaroT
omfpeJieNieHHe OTeph AaBJICHUS B OTONUTEILHOM NMPUOOpE MPU TeMIEpaType BOIbI
15°C u HoMHHaATBHOM 00BEMHOM pacxojie pHoM nopsiaka 0,025 i/c , a Takxke npu
pacxonax 0,5 prom;0,75 pHom;1,5 pHom u 2 pHoM. Ha oCHOBaHMH MOJY4YEHHBIX
JAHHBIX BBIBOJMUTCS AKCIOHEHTHAs 3aBUCUMOCTH MOTEPh AaBIEHUS B Npubope B
3aBUCUMOCTH OT pacxoja. Marepuan W JOUaMeTpbl MOABOAOK MPH 3TOM HE
PErIaMEHTUPYIOTCSA U HE YUYUTHIBAIOTCH.
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NPUJIOKEHHUE 2

OBUIME CBEAEHMA Ob AJIIOMUMHUEBBIX CIINTABAX

Tabonuua 14. XuMUYECKUNA COCTAaB A IFOMUHHEBBIX CILUIABOB

CozepxaHue XMMHUYECKUX DIICMEHTOB B CIUIaBe, %o
Si Cu Mg | Zn| Fe | Mn | Ni | Sn | Al

JIS H5302| ADC 12 (9,6-12{1,5-3,5| 0,3 1,0 1,3 0,5 | 0,5/ 0,3 | Ocr.

Hopma | Mapka

F}‘gg AKI2M2 | 11-13 11,825 - | 08| 09| 05 | 03] 01 |Ocr
ANSI | 383.0 19’155 2,0-3.0 0.1 | 3.0/ 13] 05 | 03] 0,15] Ocr.
DIN 226A | 8-11 2,0-3,5(0,1-0.5| 12| 0.810.1-0,5 03] 0.1 | Ocr.

Tabnua 15 CsoiictBa crutasoB ADC 12

Ne|  HamMmeHOBaHME XapaKTEPUCTUKU En. uzm. 3HaueHue

1 TBepnocTs no bpunenito HBr 85

2 | Tsepaocts no Knomy HK 109

3 | Tsepaocts o Poksemty HRB 53

4 | Tsepnocts no Bukkepcy HV 96

5 I[InoTHOCTE r/em’ 2,823

6 | Ilpenen mpo4YHOCTH NPU PACTAKEHUU Mlla 331

7 | YCIOBHBIN IIPEAEI TEKY4ECTH Mlla 165

8 OTHOCHTENBbHOE YUINHEHUE TIPU % 2,50

9 | Ilpemen orpaHHYeHHOM MIla 140

10| Tlpeaen mpoYHOCTH MPU CIBUrE Mlla 199

11| VYnpenpHas TemnoTa IUIaBICHUAS JIx/T 389

12| Koadduuuent nuneitHoro 1/°C 20,8x10°°

13| VYnenbHast TEIJIOEMKOCTh Jlx/rx°C 0,963

14| Koadduuument reronpoognoctu | Br/m x °K 92

15| Temneparypa Hadana pa3MsATryeHus °C 516

16| Temneparypa IOJHOTO IIABIEHUS °C 582

17| Temmeparypa oTkura s CHIATUSA °C 177-260

18 Temmeparypa oTxura I oC 260-371
MOBBIIICHUS TIACTUYHOCTH

19 Temmneparypa 11 IUThS IO oC 616-699

JaBJICHHUEM
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Pucynok 2. I'paduku pactsoxenus mwiasa ADC 12, HU3KOYTiIepoaucToi cTanu u
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PUJIO’KEHHUE 3

Pucynoxk 3. [locrmencTBus KOppO3UK HUIIIENS
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HHPUJIOKEHUE 4

YJIMHUTEJIb IIOTOKA

[Ipu paboTe MHOrOCEKUMOHHBIX PAAMATOPOB C  OJHOCTOPOHHHUM
MOJKJIIOYEHUEM MOJABOJAIIMX TPYOONPOBOAOB, 3a4acCTyH0 BO3HHMKAET CHUTyalus,
KOI'/Ia TEIJIOHOCUTENIb HOPMAJIBHO ILUPKYJIHUPYET TOJBKO B HECKOJIBKHX CEKLUSAX,
pPacHoJIOKEHHBIX ONMKe K TOodkaMm MNoAKItoYeHUs. OcCTalbHbIE CEKIUU HE
IPOrpeBalOTCd B JOCTATOYHOM Mepe, YTO CHWXAeT OOHIyI0 TEIUIOBYIO
3 PEeKTUBHOCT, HarpeBaTelbHOro mpubopa. JluaroHaabHOE MOJAKIIOYEHUE
paauaTtopa B KakOH-TO Mepe pelIaeT 3Ty NpoOjeMy, HO HE BCErja TEXHUYECKU
BBIIIOJIHUMO M, KaK MPaBUIJIO, CHUKAET OOLIYI0 3CTETUYHOCTh PaJMATOPHOrO y3Ja.
B 3THX city4yas caMbIM ONITUMAJIbHBIM PEIIEHUEM SIBISETCS YCTAHOBKA YAJIMHUTENS
MOTOKA.

VY nmuHuTens noroka (puc.18) npeacraBisieT u3 ce0sl CTaIbHON MEPEXOIHUK,
JOTOJHEHHBIA MAaTpyOKOM € BHYTPEHHEHW CIENHMAIbHOM TPEyrojabHOM pe3bOoi
KpynHoro mara. B 3ToT marpyOOK BBHHYMBAETCS OTPE30K METAJUIONOIMMEPHOU
TpyOBI C Hapy>XHBIM aAuameTpoM 16 mm. JliimHa TpyOHOrO OTpe3Ka JOMKHA ObITh
Ha 80 MM KOpode [JUHBI pagUaTOPHONM COOpPKU. Y UIMHHUTENb IOTOKA
YCTaHaBIMBAETCA B OOPATHBIA KOJUIEKTOpP pajguaTopa, TEM CaMbIM, CO3/aBas
«TICEBAOUATOHAIILHOE OJIHOCTOPOHHEE MOJKJIIOYEHHE. VY uuauTenu
BblllyckatoTcs B mpaBoM (D) u neBom (S) HCHOMHEHUM [JIsi TOAKIIOUECHUS
TpyOOIIPOBOAOB WM apMaTyphl C JUAMETPOM yCIIOBHOTO mpoxonaa 1/2"u 3/4".

PucyHnok 4. Y nnuHuTens noToka
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YCPEAHEHHBIE 'NIPABJIMUECKUE XAPAKTEPUCTHUKU

HHPUJIOKEHUME 5

PAJIMATOPHLIX Y3JIOB

ICKU3 MOIKIIOUEHUSI

Onucanue MmoaKIIYEHUS

KMC mpu
JIMaMETPe

OnHoTpyOHAsI, OJTHOCTOPOHHSIS,
CO CMEIICHHBIM OaiIacom,
PYYHBIM TPEXXOJOBBIM KPAHOM,
MOTOK «CBEPXY-BHH3)

7,23

5,81

OnHoTpyOHas, OJHOCTOPOHHSS,
CO CMEIICHHBIM OaiIacom,
TPEXXOI0BBIM
TEPMOCTATHYECKUM KJIAITAaHOM
(Kvs>1,8), motok «cBepxy-
BHU3Y

26,9

80,8

OnHoTpyOHast, OJJTHOCTOPOHHSIS,
CO CMEIICHHBIM Oaiacom,
PYYHBIM TPEXXOJOBBIM KPAHOM,
MOTOK «CHHU3Y-BBEPX)»

7,37

5,93

OnHoTpyOHAas, OJJHOCTOPOHHSIS,
CO CMEIICHHBIM Oaiacom,
TPEXXOI0BBHIM
TEPMOCTATHYECKUM KJIAITAaHOM
(Kvs>1,8), noTok «cHM3Y-
BBEPX»

26,06

82,5

OnHoTpyOHAs, OJJHOCTOPOHHSIS,
CO CMEIICHHBIM OaiIacom,
PYYHBIM PETyJIUPOBOYHBIM
KJIATTaHOM, TIOTOK «CBEPXY-

BHU3»

8,3

6,84

OnHoTpyOHas, OJJHOCTOPOHHSS,
CO CMEIICHHBIM Oaiacom,
TEPMOCTATHYECKUM KJIAITAaHOM
(Kvs>1,8), motok «cBepxy-
BHU3Y

29,3

95,4
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OnHoTpyOHas, OJJHOCTOPOHHSS,
CO CMEIIECHHBIM OalIacoM,
PYYHBIM PETyJIUPOBOYHBIM
KJIAlTaHOM, TIOTOK «CHU3Y-

BBEPX»

8,4

6,97

OnHoTpyOHAs, OJJHOCTOPOHHSIS,
CO CMEIIECHHBIM OalmIacoM,
TEPMOCTATHYECKUM KJIAITAaHOM
(Kvs>1,8), noTok «cHHU3Y-
BBEPX»

29,9

97,3

OnHoTpyOHAas, TBYXCTOPOHHSIS,
CO CMEIICHHBIMH OaiacaMu,
PYYHBIMH TPEXXOJIOBBIMU
KpaHaMu, IOTOK «CBEPXY-BHU3»

1,84

1,53

OnHoTpyOHAas, IBYXCTOPOHHSIS,
CO CMEIICHHBIMU OalinacaMy,
TPEXXOJ0BBIMU
TEPMOCTATUYECKUMU KJIallaHAMU
(K>1,5), noTok «cBEepXy-BHU3

6,46

20,2

OnHoTpyOHAas, TBYXCTOPOHHSIS,
CO CMEIICHHBIMU OalinacaMy,
PYYHBIMH TPEXXOJIOBBIMU
KpaHaMu, IOTOK «CHU3Y-BBEPX»

1,84

1,48

OnHoTpyOHAas, IBYXCTOPOHHSIS,
CO CMEIICHHBIMH OaIacaMu,
TPEXXOJ0BBIMHU
TEPMOCTATUYECKUMU KJIallaHaMU
(K>1,5), noTOK «CHU3Y-BBEPX)»

6,56

20,6

OnHoTpyOHAas, TBYXCTOPOHHSIS,
CO CMEIICHHBIMU OalinacaMy,
PYYHBIMH PETYJIUPOBOYHBIMU
KJIallaHaMU, ITOTOK «CBEPXY-

BHU3»

2,15

1,84

OnHoTpyOHAast, IBYXCTOPOHHSIS,
CO CMEIICHHBIMU OalinacaMy,
TEPMOCTATUYECKUMU KIIallaHAMU
(Kvs>1,5), notok «cBepxy-
BHU3»

7,38

23,9
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>} [

OnHoTpyOHAast, TBYXCTOPOHHSIS,
CO CMEIICHHBIMH OalacaMu,
PYYHBIMH PETYJIUPOBOYHBIMU

KJIallaHaMU, TOTOK «CHU3Y-
BBEPX»

2,15

1,74

==
o

OnHoTpyOHAas, IBYXCTOPOHHSIS,
CO CMEIICHHBIMU OalinacaMy,
TEPMOCTAaTUYECKMMH KJIallaHaMH1
(K>1,5), n0oTOK «CHU3Y-BBEPX»

7,49

24.4

OnnoTpyOHAast, TOPU30HTAIbHAS,
C PYYHBIM TPEXXOJIOBBIM
KJIAMTAHOM, TIOTOK «CHHU3Y-BHU3»

13,1

9,85

OnHoTpyOHast, TOPU30HTAIbHAS,
C PYYHBIM PETYIHPOBOYHBIM
KJIAITaHOM, TIOTOK «CHHU3Y-BHHU3»

7,18

6,87

OnuoTpyOHast, TOpPU30HTAIbHAS,
C TEPMOCTATHIECKUM KJIAITAHOM
(K>1,8), mOTOK «CHU3Y-BHU3»

25,3

95,8

JIByXTpyOHasi, rOpu30HTaIbHas,
C PYYHBIM TPEXXOAOBBIM
KJIAITAHOM, MIOTOK «CHHU3Y-BHHU3»

1,33

3,33

JByXTpyOHasi, rOpu30OHTaIbHas,
C PYYHBIM PETYIUPOBOYHBIM
KJIAITAHOM, MIOTOK «CHHU3Y-BHHU3»

1,53

3,59
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OnuoTpyOHast, TOpPU30HTAIbHAS,
C TEPMOCTATHYECKUM KJIAIIaHOM,
MOTOK «CHU3Y-BHH3)

57

179

JIByxTpyOHAas, OJJHOCTOPOHHSIS,
C PYYHBIM PETYJIUPOBOYHBIM
KJIAIIAaHOM, MOTOK «CBEPXY-
BHU3)»

1,48

3,54

| P

JIByXTpyOHasi, OJHOCTOPOHHSIS,
C TEPMOCTATUYECKUM KJIAIIAHOM,
MOTOK «CBEPXY-BHU3»

55

172

L <H

JByXTpyOHas, 0THOCTOPOHHSS,
C PYYHBIM PETYIUPOBOYHBIM
KJIAITAaHOM, MIOTOK «CHH3Y-
BBEPX»

1,51

3,61

JIByXTpyOHasi, OHOCTOPOHHSIS,
C TEPMOCTATUYECKUM KJIAIIAHOM,
MOTOK «CHU3Y-BBEPX»

57

175

JIByxTpyOHasi, ropu30HTaIbHAs
C PYYHBIM TPEXXOIOBBIM
KPaHOM, ITIOTOK «CBEPXY-BHH3»

1,35

3,35

JIByxTpyOHasi, ropu30HTaIbHAs
C PYYHBIM PETYIUPOBOYHBIM
KJIAIAaHOM, MOTOK «CBEPXY-
BHU3)»

1,5

3,56
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_{g I JByXTpyOHas, 0OAHOCTOPOHHSS,
SITTTrrrT TOPU30HTAJIbHAA C
TEPMOCTATUYECKUM KJIAMaHOM,
IIOTOK «CBEPXY-BHU3» 59 178

P — OnuoTpyOHasi, ¢ pauaToOpHOI
I rpymmoii 6e3 6aimaca (100%),

21,5 | 53

JIByxTpyOHas1, ¢ paauaTopHOM
rpynmoi ¢ 6aiimacom (50%),

22 55

OnHoTpyOHAsA, ¢ UHXKEKTOPHOU
pauaToOpHOU rpymmnou 0e3
oarnaca (100%),

33 71

JIByXTpyOHasi, ¢ UH)KEKTOPHOU
paauaTOPHOU TPYIIION C
oariacom (50%),

44 75
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HHPUJIOKEHUE 6
KNCJIOPOJJOIIPOHUILIAEMOCTD Y3JIA COIIPSDKEHUS CEKIIUIA
PAJIMATOPA

B TpagMIMOHHOM MEXCEKLIMOHHOM Y3JI€ KUCIOPOX IPOHMUKAET 4epe3 3a30P
tonuuHOW 0,8—1MM M ITApOHUTOBYIO MPOKIAAKY K CTaJbHOMY HUIIIEIIO,
OKPY)KEHHOMY BOJISHOW IIIEHKOM. Tem cambIM CO3HAKOTCS YCIOBHS  JUIA
WHTEHCUBHOM KOPPO3UU HHUIIIEIS.

TIANRUN

Pucynox 4. [locnenctBus KOppOo3uK HUIIMENS
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HHPUJIOKEHUE 7

CBOMCTBA CMJIMKOHOBBIX YIINIOTHUTEJIBHBIX KOJIEL]

Ne |HaumenoBanue nokasarens| Ex . uaMm. | 3HadyeHue Hopmatus
1 | Mapxka marepuana Elastosil R755/60
2 | IIpousBoaurens Wacker Chemie AG
3 | Lger OebIit RAL 9010
4 | Tmeprocts no Hlopy HSh(A) 62 DIN 53505
(mkana A)
5 IIpenen npoy”ocTy npu T ]
pacTsHKeHUN
DIN53504-S1
6 OTtHOcuTeNnbHOE o, 400
YIUTMHEHUE TIPH pa3pbiBe
7 | ComporuBnenue pazaupy | H/mm 18 ASTM D624(B)
] DnacTUYHOCTB 110 o, 70 DIN53512
OTCKOKY
Ocrarounas nedopmanus o
? npu cxxatuu (224/175°C) % 20 DIN53517
10 ITmoTHOCTH r/em’ 1,21
Jlnamazon pabounx o Mumnyc 30 —
11 C
TeMIIeparyp riroc 200
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HHPUJIOKEHUE 8

HOPMATHBHBIE TPELOBAHNA 110 I[TPOEKTHPOBAHMUIO,
MOHTAXY U SKCIUIYATALIMU OTOIIMTEJIbHBI ITPUBOPOB

Conepxanue

Uctounuk

TemnepaTypy TEIUIOHOCHUTENS ISl CUCTEM BHYTPEHHETO TEIUIOCHAOKEHUS]
B JKUJIBIX U OOIIIECTBEHHBIX 3AHUSIX CIIEyeT MPUHUMATh, KaK TPABHIIO, HE
6onee 95 °C. B cucremax BOJSHOTO OTOIUIEHHS C TPYOONpPOBOJAMH M3
[MOJIMMEPHBIX MaTepHalOB IMapaMeTphl TEIUIOHOCHUTENS (TeMIeparypa,
naBiaeHue) He AopkHbl mpebimath 90 °C um 1,0 MIla, a Takxke
NOMYCTUMBIX 3HAUEHUH I YCTAHOBJIIGHHOTO KJacca JKCIUTyaTaluud Tpyo
u  ¢uruarob mo [OCT P 52134 wnu pabodero nmaBiueHUs U
TEMIIEPATYPHBIX PEKHUMOB, YKAa3aHHBIX B JIOKYMEHTAIIMU TPEATPUSATHIA-
M3rOTOBUTEIICH.

6.1.6./5/

J1711 OTONUTENBHBIX PUOOPOB U TPYOOIIPOBOIOB B JIETCKUX JIOIIKOJIBHBIX
[MOMEILIEHUSAX, JJIECTHUYHBIX KJIETKaX U BECTHUOIOJIAX AETCKUX JTOIIKOJBHBIX
YUPEKIACHUN CIeqyeT IpelyCMaTpUBaTh 3alUTHBIC OIPAXKIACHUS I
OTOTIMTENBHBIX MPUOOPOB U TEIUIOBYIO H30JISALIUIO TPYOOIIPOBOJIOB.

6.1.7./5/

JIns SKWIIBIX  MHOTOKBApPTHPHBIX, OOLICCTBCHHBIX, aJMHHHUCTPATHBHO-
OBITOBBIX M TPOHM3BOJICTBEHHBIX 3/JaHUH CPOK CIIY’KOBI OTONUTENBHBIX|
npuOoOpoB M 00OpyHOBaHHS JODKEH ObITh He MeHee 15 e,
TpyOOIIPOBOJIOB - HE MEHee 25 JIeT.

6.1.12/5/

HoMUHANBHBIN TEIIOBOM MOTOK OTOMHTENHHOTO MpHOOpa HE CIeAayeT
[pUHUMATh MEHbIe YeM Ha 5% wnu Ha 60 BT Tpebyemoro mo pacuery.
HoMUHANBHBIN TEIIOBOK MOTOK OTOMUTEIBHOTO MPHOOpa JOMyCKAeTCs
NpuHUMaTh OoJsble TpedyemMoro mo pacuery, HO He Ooznee 15% s
MpUOOPOB C aBTOMATHYECKUMH TEPMOPETYISATOPAMH.

[Ipu pacuere OTONMUTENBHBIX MNPHOOPOB clenyer y4duTbiBaTh 90%
TEIUIOBOIO IOTOKA, IIOCTYHAOIIET0 NPHU OTKPBITOM MPOKIAAKE OT
TPYOOIIPOBOJIOB CUCTEMBI OTOIUICHHUS B TIOMEIIEHHE.

6.2.8./5/

OTtomnutensHBIE TPUOOPHI B MOMeIIeHsIX kateropuii A, b, B1, B2 cnenyer,
pa3MeniaTh Ha paccTosiHud (B cBeTy) Oosiee 100 MM OT MOBEPXHOCTH CTEH;
HE JIOIMYCKAeTCs pa3MelaTh OTONMHUTEIbHbIE MPUOOPHI B HHUIIAX.

6.4.2./5/

OTomuTenpHBIC TPUOOPHI CIEIYET pa3MeIaTh MoJl CBETOBBIMU MPOEMaMHU
B MeCTaX, JOCTYIHBIX JUIsl 0CMOTPa, PEMOHTA U OYUCTKH.
JIIMHY OTOMUTENBHOTO MPUOOpa CIEAyeT OMNpeAesaTh pacueToM |
[PUHUMATh HEe MeHee 75% JUIMHBI CBETOBOTO IIpoeMa (OKHA) B OOJIBHUIAX,
NETCKUX JTOMIKOJIbHBIX YUPEXKACHUSX, IIKOJIAX, JOMaX JJisl IPECTapelibiX U
HHBATHIOB U 50% - B )KIWIBIX U OOLIECTBEHHBIX 3AaHUIX.

6.4.4./5/

[Ipu mpUMEHEHHH JEKOPATUBHBIX JKPAHOB (PELIETOK) Y OTONUTEIbHBIX
nprOOpOB cienyeT 00ecreynBaTh JOCTYI K OTOIMHUTEIBHBIM MPUOOpaM s
X OYHCTKH.

6.4.6./5/
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Conepxanue

Uctounuk

Y OTONMTENbHBIX MPHOOPOB CIEAYET YCTAHABJIMBATH PETYIUPYIOIIYIO
apMaTypy. B JKMIBIX M OOIIECTBEHHBIX 3JAaHUAX Y OTONUTENBHBIX|
npuOOpOB  crenyeT, KakK MpaBHJIO, YCTaHABIMBATh ABTOMATHYECKHUE
TEPMOPETYJIATOPbl. ABTOMATHUUECKUE TEPMOPETYJIATOPHI JTOIYCKAaeTCs HE
YCTAHABJIMBATh MpPHU TEXHUYECKOM 00OCHOBaHMH. [Ipu mpuMeHeHHuu
JICKOPAaTUBHBIX SKpaHOB 1O 6.4.6 TepMOpEryisiTOpbl JOJIKHBI HMETh
TEPMOT0JIOBKY C BHIHOCHBIM JIaTYMKOM.

6.4.9./5/

CekllMM YYTYHHBIX, QIIOMHHHEBBIX U OHMETAUIMYECKUX PaTHATOPOB
cieayeT coOpaTh B MPHOOPHI HA HUMIMEISIX ¢ MPUMEHEHHEM 3aBOJICKUX|
YIUIOTHSAIOLIMX TPOKJIAA0K WM MPOKJIIAIOK:

5.4.7.07/

10

[leperpynmnupoBaHHble YYT'YHHbIE, ATIOMUHHEBBIE U OMMETAIITMYECKUE
panuaTtopsl WM OJIOKM PauaToOpoB M PEOPHUCTBIX TPYO OJKHBI OBITH
VCIIBITAHBI THAPOCTATHYECKUM MeToa0M naBineHueM 0,9 MIla (9 krc/cm2)
VT TTy3bIpbKOBBIM MeTojoM aasnenueM 0,1 MlIla (1 krc/cm?2).

5.4.8./7/

11

[Ipy MOHTaXe M HaJaJKe aBTOMATUYECKUX TEPMOPETYIATOPOB
OTOTIMTENBHBIX MPHOOPOB VI TOTO YTOOBI B MpEAeNax CUCTEMbI MOXKHO
ObUIO JTOOUTHCS HIEATBHOTO THAPABINYECKOTO YPAaBHOBEIIMBAHUS, JUIS
KaXX/J0TO0  OTONMTENILHOTrO  mpuOopa  JOMKHA  00ECIednBaThCS|
COOTBETCTBYIOIIasi BO3MOXKHOCTb HACTPOMKH IyTEM IMpEIBAPUTEIBHOM]
PEryIUpOBKM 32  CUET  PEryJIupyeMoro  OrpaHHuYeHHs  X0/a
TEPMOCTATUYECKOTO KJIAlaHa.

5.49./7/

12

[lonBOAKM K OTONHUTENBHBIM mpubopam mpu anuHe Oosiee 1500 mm
TTOJKHBI UMETh KpETJICHHE.

6.1.7./7/

13

'VKIIOHBI TIOJIBOJIOK K OTOMUTEIBHBIM MPUOOpaM CIIEAYET BBIMOIHATH OT 5
no 10 MM Ha JUIMHY ITOABOJKU B CTOPOHY JABIM)KEHUA TemuioHocutens. [lpy
inHe 1oABoAKH 10 S00 MM YKJIOH TpyO BBITIOJIHATH HE CIIEAYeT.

6.4.1./7/

14

Pa,Z[I/IaTOPLI BCEX THIIOB CHeILyCT yCTaHaBJII/IBaTB Ha paCCTOHHI/IHX HC|
MeHee: 60 MM - OT mouIa,

50 MM - OT H’)KHEW MOBEPXHOCTH MOJOKOHHBIX JI0COK,

6.4.3./7/

15

[1pu ycTaHOBKE OTOMUTEIHHOTO MPUOOPA O] OKHOM €T0 Kpail Co CTOPOHBI
CTOSIKA, KaK IIPaBUJIO, HE JOJDKEH BBIXOJMTH 3a IIPEAEIbl OKOHHOIO
nmpoema. IIpu 5TOM COBMeElICHHE BEPTUKAIBHBIX OCEH CHUMMETPUHU

OTOTIMTENBHBIX MPUOOPOB M OKOHHBIX IIPOEMOB HE 0053aTEIIBHO.

6.4.6./7/

Conepxanue

Uctounuk

16

B onmHOoTpyOHOU  cucTeMe  OTOIUIGHHST C  OJHOCTOPOHHHUM
MPUCOCTUHEHUEM OTOMUTENBHBIX MPHOOPOB OTKPHITO MPOKIIAIBIBAEMBIi
CTOSIK JIOJKEH OBITh PACIOJIOKEH, KaK MpaBUiIo, Ha paccTossHUU 150+£50)
MM OT KPOMKH OKOHHOT'O MpO€Ma, a JIMHA MOJBOJIOK K OTOMUTEIbHBIM|

npubopam noinkHa ObITh He 6oiee 400 MM.

6.4.7./7/
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17

KpoHIITEHHBI TMOJ OTOMHUTEIbHBIE MTPHOOPHI CIEAYeT KPEemHuTh K
OCTOHHBIM CTEHaM JIIO0CNISIMH, a K KHPIIUYHBIM CTEHAM - JTIO0CIISIMU WIIH|
3aJIeJIKOM KPOHIUTEHHOB LIEMEHTHBIM PacTBOpOM Mapku He Hibke 100 Ha)
riyouny He MeHee 100 mm (6e3 ydeTa TOJIUHBI CII0S ITYKATypPKH).
[IpuMmeHeHHe AEpEeBSHHBIX MPOOOK s 3aJ€TKA KPOHIITEHHOB HE
JTOTTyCKaeTCsl.

6.4.10/7/

18

[[Inuagenn KpaHOB  ABOMHOM  PETYIMPOBKM M PETYIHPYIOUIUX|
[MPOXOJHBIX KPAHOB CJIEAYET YCTAHABIMBATh BEPTUKAIBHO IIpH|
PACIIONI0KEHUH OTOMUTENBHBIX MPUOOPOB O€3 HHII, a MPU YCTAHOBKE B
HUIIaX - 0] yriaoM 45° BBEpX.

[nuHmenn  TPeXXOJOBBIX  KpPaHOB  HEOOXOJMMO  pacroJiararth
TOPU30HTAIIBHO.

6.4.13/7/

19

[Ipy BBIIIyCKE BO3AyXa M3 AIFOMUHUEBBIX PagUaTOPOB HE JIOIIYCKAETCs
[TOJJHOCUTH K BO3JlYXOBBIITYCKHOMY KPaHY OTKPBITOE IIJIaMsl.

6.4./1/

20

Mcnonap30BaHNE OTONMUTEIBLHBIX HpI/I60pOB B KaUCCTBC TOKOBCAYIIUX U
3a3CMJIATOIINX yCTpOﬁCTB KaTCropu4CCKu 3aIrpeuiacTcs.

6.5./1/

21

OTtonurenbHbIE MPUOOPHI JAOJDKHBI OBITH MOCTOSHHO 3arlOJHEHBI BOJOH
KaK B OTONMTCIIBHBIC, TaK KW B MCKOTOIIMTCIBHBIC IICPHOIbI.
OHOpO)KHeHI/Ie CUCTCMbI OTOIIJICHUSA HOITYCKACTCA TOJIBKO B aBapHﬁHLIX
cllyyasiX Ha CpOK, MUHUMAJIbHO HEOOXOJAUMBIN JIJIsl YCTPaHEHHs aBapuHy,
HO HE OoJiee 15 cyT B TeueHue roja.

10.2./1/

22

OtonurenbHble TPUOOPHI  TOCIE OKOHYAHMSA OTHAENOYHBIX PadoT
HEO0X0AMMO TIIATENFHO OYHCTUTH OT CTPOUTEIBHOTO MyCOpa U MPOYNX
3arps3HeHuil. OTonMTeNnbHbIE MPHUOOPHI, MOCTABISIEMbIE YIIAKOBAHHBIMU
B 3aILIUTHYIO TUIEHKY, OCBOOOKIAIOT OT HEe MOCe OKOHYaHUS MOHTaXa.

10.3./1/

23

OtomurenpHBIe MPUOOPHI HEOOXOJAMMO OYMINATH OT TMBUIU Mepe]]
HAYaJIOM OTOIMHUTEIHLHOTO CE30HA U Uuepe3 Kaxable 3-4 Mec. paboThI.

10.4./1/

24

PexoMeHIyeTcsl MPUMEHSATh JABYXTPYOHBIE CHCTEMbI OTOIUICHHS. B
[MO3TaKHBIX TPYOHBIX Pa3BOJIKAX PEKOMEHIYETCSI IPUMEHSITh:

- «IY4EBYIO» CXEMY C IIEHTPaJIbHO PACIOJI0KEHHBIMU IOJAIONIMM H
0OpaTHBIM KOJIJIEKTOPAMU;

- IOMYTHYIO JABYXTPYOHYIO CXEMY C Pa3BOJIKOM IO MEPUMETPY JIOMA.

7.2.2./8/

25

TemnepaTypa OTKpBITON MOBEPXHOCTH PaguaTopa BOJASHOIO OTOIUICHHUS,
€CJIM HE MPUHATHI MEPHI M0 MPENOTBPALIEHUIO CIYy4alHOrO KacaHMs €€
4eJI0BEKOM, He JoJbkHa npespimath 70 °C.

7.2.4./8/

26

Perynupytomiyto apMarypy Ajsi OTOIMUTEIbHBIX MPHOOPOB OTHOTPYOHBIX
CUCTEM  OTOIUICHMS  CJIEeAyeT  IPUHUMATb C  MUHHUMAJIBHBIM
TUJIPABINYECKUM  CONPOTHUBIIEHUEM; JUIsI TPUOOPOB  ABYXTPYOHBIX

CHUCTCM - C IMOBBINICHHBIM COTTPOTUBJICHHUCM.

7.2.82/8/
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HHPUJIOKEHUE 9
MEXAHUN3MbBI KOPPO3NHN AJIJIIOMUHUEBBLIX PA/IMATOPOB

AJNIOMUHUEBBIM paguaToOp B BOJAE M HA BO3AYXE IOKPBIBAETCSA IUIEHKOU
tonmuHo mopsaka 0,000001 MM u3 okcuja anroMuUHMS (KOPYHJZIa), UMEIOIIETro
xuMuueckyro Gopmyiny Al203. OxkcuaHas II€HKa 3alIUINAET MaTepual oOT
arpeCCUBHBIX BO3JEHUCTBUI CPEMBI.

Oxkcup antOMHUHUS HEPACTBOPUM B KHUCIIOTAX, TOTAA KaK YUCTBIM aTFOMUHUM,
Oyayuyd yCTOMYMBBIM K HHU3KMM M BBICOKMM KOHLEHTpalUsM KHUCIOT,
pacTBOPSIETCA NPU UX CPEAHEN KOHILEHTpauuu. M amOMUHUN, U €r0 OKUCh MOTYT
OBITh PAacCTBOPEHBbI KOHUEHTPUPOBAHHOM MHIenoubto, Hanpumep NaOH. JlerkocTs
pPacTBOPEHHMsI AMOMHMHHUS B CWIBHBIX II€JI04aX OOYCIIOBJIEHA CHSATUEM C HEro
3aIIMTHOW OKCUJHOM IUIEHKH I10 CXEME:

ALO;+20H'+3H,0=2AI(OH),' .

Tak kak B psAAy HaNpsKEHUM QIIOMUHMM CTOMT 3HAYUTEIIBHO JIEBEE
BOJOPOJa, OOHAXXEHUE YUCTOM MOBEPXHOCTH MeTajlla  COINPOBOXKIACTCS
PEaKIUAMH [0 CXEMaM:

2AI+6H'=2AI"'+3Hy;

2A1"+80H'=2A1(OH)'s.

YroObl 3TOro HE NPOUCXOIWIO0, 3HadeHue pH TemoHocHUTENs IOJKHO
nexarsb B peaenax ot 7,0 mo 8,0.

Kakx moxka3piBaeT TpakTHKa OKCIUTyaTalldd B POCCUUCKUX YCIIOBHSX,
pa3TUYHBIE OKPACOYHBIC MOKPBITHS KAaHAJIOB CEKIIMH, a TaKKe UX ITUPKOHHECBO-
dbochaTHass mnpoTpaBka HE JaeT AOJTOBPEMEHHOrO 3aluTHOTO 3¢dexra B
CUCTeMaX IIEHTPAIBHOTO OTOIUICHHS, T.K. TOKPBITHUS OBICTPO BBIMBIBAIOTCS
MOTOKOM TETIJIOHOCHUTEIISA, COJIEprKaIlero abpa3uBHBIC IUIAMOBBIC YaCTHIIBI

B cBs3u ¢ W3NMOKCHHBIM, MPUMEHSATH ATIOMHHHEBBIC PAAUATOPHI IS
CUCTEM IICHTPAILHOTO OTOIJICHUSI HE PEKOMEHTYCTCH.

- IlocnenctBus KOppO3uHn
QIFOMUHUEBBIX PaIUaTOPOB;
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- [TocneacTBust Koppo3uu
ATFOMUHHEBBIX
paauaTopos;

- [TocneacTBust Koppo3uu
ATFOMUHHUEBBIX
paanaTopos;

- [TocnencTBus koppo3un
AITFOMUHUEBBIX PaIUaTOPOB;
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HHPUJIOKEHHUE 10

Komnnekrylouwue ana paguatopoB otonneHnsa TIANRUN

ApTuKynbl
TIANRUN

HanmeHoBaHue

Kon-soB 1
KopoGke, WT.

100B42-1/2iS MepexopHuk d-42 1"-1/2" Genbivi NeBblii (CMNMKOHOBAsH NPOKIaAKa) 100
‘ \ 100B42-1/2iD MepexopHuk d-42 1"-1/2" Genbiv NpaBblii (CUNMKOHOBASH NPOKNaaKa) 100
100B42-3/4iS MepexopHuk d-42 1"-3/4" Genblii NeBblii (CUNMKOHOBas Npoknaaka) 100
100B42-3/4iD MepexopHuk d-42 1"-3/4" Genbii NpaBblii (CUNMKOHOBAsSH NPOKIaaKa) 100
111B42-iS Barnywka d-42 1" 6enas ne.asi (CMNUKOHOBAsH NPOKNaaKa) 100
111B42-iD Barnywka d-42 1" Genas npaBas (CUNMKOHOBasi Npoknaaka) 100
133542-1 Mpoknaaka cunukoHoBas AnNs NEPEXOAHMKOB U 3arnywek d-42 (cepas) 5000
133SA Mpoknaaka cuNUKoHOBast MeXCeKLMOoHHas!. (6enast) 5000
133SAR Mpoknaaka CUIMKOHOBasi MEXCEKLMOHHas. (3epHoBuaHas Genast) 4000
133P42-1 Mpoknapaka napoHnToBas (rpaduT) 5000
K01B KpoHLuTENH aHKepHbIii - d7x160 mm. (6enbii) 140
- K01B-180 KpoHLuTenH aHkepHbIii - d7x180 mm. (6enbii) 140
K08B-d7 KpoHLUTENH aHKepHBbIii - d7x240 mm. (6enbii) 100
K08B-d8 KpoHLUTENH aHKepHbIii - d8x240 mm. (6enbii) 100
K02B KpoHLuTeinH HaknagHo (6enbii) 70
&«
< KO7B KpoHLuTenH HaknagHo yrnosoit (6enbiit) 200
-
& K05B KpoHLuTeiH aHkepHbiii "CABJTA" (6enbiit) 120
5
[}
4
K03B KpoHLUTENH ANt HAaNONLHOrO Kpennexust paguatopa (6enbiit) 18
AV1/2iD KnanaH Bbinycka Bosayxa 1/2" (cunvkoHoBasi npoknaaka) 600
AV3/4iD KnanaH Bbinycka Bo3ayxa 3/4" (cunukoHoBasi Nnpoknagka) 500
111N24-1/2iD Barnyuka d-24 1/2" HuKUNMpoBaHHas npaeast (CUNMKOHOBAsH NpoKIaaka) 600
111N27-3/4iD Barnyuka d-27 3/4" HUKUNMpPoBaHHas npaeast (CUNMKOHOBAsH NpoKIagka) 350
YHuBepcanbHblii komnnekt @42 1"-1/2"
K42B1/2iS-10 ANl MOHTaXa paguaTopa OTOMMEeHus (CUNMKOHOBast Npoknaaka) - Tpu 16
KPOHLUTENHA.
KA42B3/4iS-10 YHuBepcanbHbIii komnnekt @42 1"-3/4" pns MOHTaxa paanatopa 16
OTOMNMeHNs (CUIMKOHOBAs NPOKIaaKa) - TPW KPOHLUTEHa.
K42B1/2iS YHuBepcanbHblii komnnekt @42 1"-1/2 ) 16
NS MOHTaXa pajuaTopa (CUNMKOHOBAas NPOKNa/ka) - ABa KpOHLUTeRHa.
KA2B3/4iS YHuBepcanbHblii kKomnnekt @42 1"-3/4 ) 16
NSt MOHTaxa pajuaTopa (CUNMKOHOBAas NPOKna/ka) - Ba KpOHLUTeRHa.
YHuBepcanbHblii komnnekt d-42 1/2"
K42B1/2iS-7 [ANs NOACOeAVHEHUs! paguaTtopa (CUnMKoHoBasi npoknagka) - 6es 25
KPOHLLTENHOB.
YHuBepcanbHblii komnnekt d-42 3/4"
K42B3/4iS-7 NS NOACOeAVHEHUs! paguaTtopa (CUnMKoHoBasi npoknaaka) - 6es 25
KPOHLLUTENHOB.
N-1 Hunnenk ctanbHoi 200
KR6 Knitou ans neperpynnupoBky paguaropa. 10
NK 1-1/2-3/4 Kntoy MOHT&XKHbI HEANIOHOBBIN. 39
MepexoaHWK Anst HYXKHEro NoAKMoYeHUs anioMuHneBoro paguatopa d-40
100Z40-1/2iD 1"-1/2" OUMHKOBAHHbIN NpaBblii (CUITMKOHOBAs NpoKnaaka) 100
MepexoaHVK Anst HYXKHEro NoAKMoYeHUs anioMuHneBoro paguatopa d-40
100Z40-3/4iD 1"- 3/4" OUMHKOBAHHbIN NpaBblii (CUITMKOHOBAs NpoKnaaka) 100
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IHPUJIOKEHMUME 11

OCOBEHHOCTHU ITPUMEHEHNMA PA/JITMATOPOB B CUCTEMAX

OTOIUIEHMA C HU3KO3AMEP3AIOIIMMHU TEIIJIOHOCUTEJIAAMA

DU3UUECKUE XAPAKTEPUCTUKU TEIUIOHOCUTENEH C HU3KOM TeMIepaTypou

3aMep3aHusl Ha OCHOBE BOJIHOTO pactBopa MoHodTHiAeHTIuKoIs (C,HqO,) nmm

nponwieHrnukoins (C3HgO,) oTnmyaroTcs oT XapaKTepUCTHK BOJIbI, YTO CIEAYET

YUYUTLBIBATH IIPU MMPOCKTUPOBAHHUU 1 SKCILTyaTallku CUCTEM OTOIIJICHUAA.

Tabmuma 16. XapaKTepUCTHUKA BOJHO-TJIMKOJIEBBIX TEIIOHOCUTENEH I10

OTHOIICHUIO K BOAC

OTHocHTe/bHOE 3HAYEeHHe
XapaKTePUCTHKHU JJIS:
Ne HaumeHoBaHMe XapaKTePUCTHKHU BOTHO-TJIHKOJIEBBIX
TEeNJIOHOCUTEJIeH ¢
BOJIBI TeMIIEPATYyPoOil 3aMep3aHus
-30°C - 65°C
1 VY nenbHBIN BeC 1 1,05 1,07
2 Kunemarnueckast BA3KOCTb 1 3,25 3,92
3 KoadduumeHnt o6beMHOT0 pactmmpeHus 1 1,42 1,58
4 KoadduumeHT moBepXxHOCTHOTO 1 0,54 0,58
HATSDKEHUS
5 VnenbHas TEMI0EMKOCTh 1 0,864 0,771
6 Kosdduuument tpenns 1 1,24 1,30
7 MaccHslil pacxon 1 1,16 1,30
8 CKopocCThb TEMJIOHOCUTENS 1 1,105 1,21
9 XapakTepUCTUKA COIPOTUBIICHUS 1 1,12 1,11
10 | Ilorepu Hamopa B cucteme 1 1,51 1,88
11 MomHOoCTh HIMPKYISIIUOHHOIO Hacoca 1 1,75 2,44
[ToBpimeHHBIN (IO CpaBHEHHIO C BOJOH) KOI(DGUIIMEHT OOBEMHOTO
pacuiupeHuss TJIMKOJEBBIX TEIUIOHOCUTENe TpeOyeT yBenudyeHus o0beMa

paCHIHpHTeHBHOﬁ €CMKOCTH B CUCTCMC OTOIIJICHUA.
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[loBbilieHHass (MO  CPaBHEHUIO C  BOJOM) BA3KOCTh  TIJIMKOJEBBIX
TEIUIOHOCUTENEH W TMOHM)XEHHAsl yJAeJbHAs TEIUIOEMKOCTh TpeOyeT yBEIWYEHUs
MOIIHOCTH LHUPKYJALMOHHOrO Hacoca B 1,75-2,44 pasa.

[Ipu ucnonb30BaHUU OPEOPEHHBIX TEMIOOOMEHHBIX anmnapaToB (HarpuMep,
HAaCTEHHBIX TEPMOOJIOKOB) BHICOKHE TEMIIEPATypHbIC HANPSIKEHUSI HA BHYTpPEHHEH
MOBEPXHOCTH TEIJIOOOMEHHBIX TPYOOK MOTYT MPUBECTH K Pa3OXKEHUIO U
BCIICHUBAHHUIO TJIMKOJIEBBIX CMECEU. {1 HEIOMYIIEHUsI TAKOW CUTYyalluu CKOPOCTh
TEIJTIOHOCUTENS B TEIJIOOOMEHHUKE HEOOXOIMMO MOBBICUTH B 2,4 pasa, 4To BeJeT
K pOCTY OOLIMX T'UJIPABIMUECKUX COMPOTUBIICHUH B cUCTEME B 5,6 pasa.

I[Ipy mnonmbope KolMyecTBa CEKUUWA paguaTopoB B  CHUCTEMaxX C
HE3aMEP3aI0IIMMH TEINIOHOCUTEIISIMA Ha OCHOBE TJIMKOJIEBBIX CMECEW CHUKEHHUE
Kod(ppuIIMeHTa KOHBEKTUBHOM TEIIOOTIAYU TEIJIOHOCUTEIIS CIENYET YUUTHIBATD,
BBO/JIA momnpaBouHblidi KodpdunueHt 0,97 Kk pacueTHOMY 3HAUYEHUIO (PAKTHUECKOTO
TEIJIOBOT0 MOTOKA OT OTOMUTENLHOTO MPUOopa.

Huszko3amep3aromuye  KUJIKOCTA  BBIIIYCKAalOTCA B COOTBETCTBUM €
TpeboBanusamu crangapra ['OCT 28084, kOTOpbli MNpPEeANHUCHIBAET YPOBEHD
menounocty  pH  7,5-11. Ecnum B cucreMe OTOIUIGHUS C  TJIMKOJIEBBIM
TEIUIOHOCUTEIEM  HCIOJB3YIOTCS  allOMHUHHUEBBIE  PAAUATOPBI, TO CIEAYET
YAOCTOBEPUTHCS , YTO pH TernoHocuTenss He NpeBBIIACT §, B MPOTUBHOM CIIydae
HAYHETCSI UHTEHCHBHAS KOPPO3UsSl AIIOMMHUEBOTO cruiaBa. lIpu 3ToMm, moanuTka
CHUCTEMBbI OTOTUIEHUS BOJIOM HE JOMYCKAETCs, TaK KaK 3a4acTyl0, B 3aBUCUMOCTHU OT
BHJIa MIPUCANIOK, CHIDKEHHE KOHUEHTPAIMU PACTBOPA TEIUIOHOCUTENST MPUBOJIHUT K
MOBBILICHUIO €T0 MIEJIOYHOCTH.

['nmukoneBwie pacTBOPHI 00J1aJa0T 3HAUUTEILHO MEHBIIIUM, 110 CPABHEHUIO C
BOJIOM, KOA((PUIMEHTOM MOBEPXHOCTHOIO HATsSKEHUA. B CBs3M C 3TUM, MpuU
MOHTAQ)XXE€ CHCTEM OTOIUIEHHS, B KOTOPBIX IUIAHUPYETCS HCHOJIb30BAHUE
[JIMKOJIEBBIX ~TEIJIOHOCUTENIEW K BBIIIOJHEHUI0 TIE€PMETU3ALUU COCAUHEHUU
HEO0O0XOUMO MOAXOAUTH C 0CO0O0H TiiarenbHOCThIO. [loagMOTOUHBI MaTepuan
BCEX pEe3b0OBBIX COCAMHEHUNW PEKOMEHJIIYETCS JIOMOJTHUTEIBLHO MpoMas3aTh
HETBEPACIOIIUM I'€PMETUKOM.

Huszko3amep3aromue  KMAKOCTH  HA  OCHOBE  JTWICHIJIMKOJA  HE
PEKOMEHIyeTCSl HCIOJIb30BaTh B CHUCTEMAxX C OTKPBITBIMU PaCIIUPUTEIbHBIMU
O0akamu (mgupexktuBa 91/589/ECC), T.K. momamgaHue NapoB OSTHICHIJIMKOIS B
OpraHu3M YeJIOBEKA M JKUBOTHBIX MOXET MPUBECTU K JEHPECCHUU LIEHTPATbHOU
HEpBHOW CHCTEMbI M IIOYE€YHOM HeaocTatoyHocTU. 100 M ATHICHTIMKOJIS
yOuBaeT B3pocCiiOoro 4einoBeka BecoM 70 Kr  OTHICHIJIMKOJIb  MOXET
abcopOUpoBaThCS Yepe3 KOKY.

[TponuieHTIMKOIb HE SBIISIETCSI OMACHBIM MPOAYKTOM (OH HCMOJIb3YEeTCS B
IAMITYHSIX, KOHJUTEPCKOM MPOMBIIIUIEHHOCTH, B 0€3aJIKOTOJIbHBIX HATUTKAX).
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HHPUJIOKEHUE 12

YcpeaHeHHble THAPABINYECKUE XapaKTEPUCTUKH CTAIBHBIX TPYO

XapakTepucTuKa CONpPOTUBICHUS S Ila/(kr/c)”, ws TpyO THaMeTpoM
Pacxox Dy 15 Dy 20 Dy 25 Dy 32 Dy 40 Dy 50
dg 15,7 dg 21,2 dg 27,1 dg 35,9 dp 41 dg 53

Kr/c Mdg 2,7 Mdg 1,8 Mdg 1,4 Mdg 1 Mdg 0,8 | AMdg 0,55

0,003 58320

0,004 48082

0,007 45619 10783

0,011 40565 9720

0,017 39139 8813 2776

0,028 40176 7128 2138 648

0,044 39528 7841 2658 582 161

0,069 39787 7258 2526 605 293

0,111 36806 7180 2382 552 264 77,76

0,175 37584 6921 2246 537 251 70,24

0,278 37584 6869 2203 496 235 68,17

0,444 6700 2350 486 241 61,95

0,694 6700 2171 473 219 59,75

1,111 2176 472 214 56,76

1,750 467 211 55,86

2,778 211 55,73
Cpennee 40798 7608 2334 525 241 63,28
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prCI[HeHHBIC I'uapaBIIMICCKUC XaAPAKTCPUCTUKHU INIACTUKOBLBIX H

HPUJIOKEHHUE 13

MCTAJIIIOINIACTUKOBBIX TPY6

XapakTepucTUKa  CONPOTHUBIEHUSA S Ma/(kr/c)”, ams  Tpy6
JIMAMETPOM
Pacxon D 16x2 D 20x2 D 26x3 D 32x3 | D 40x3,5
dg 12 dg 16 dg 20 dg 26 dg 33
Kr/c Mdg 2,61 Mdg 2,1 | Mdg 1,78 Mdg 1,46| AMdg 1,22
0,003 667059
0,004 500294
0,007 285882 90455
0,011 181925 57562 23577
0,017 117716 37246 15256
0,028 140140 22613 9263 3243
0,044 125167 31917 11058 2063 795
0,069 111851 28522 9882 2842 915
0,111 99317 25325 8774 2523 813
0,175 93057 22601 7830 2252 725
0,278 85031 21033 6975 2005 646
0,444 78435 19158 6488 1784 575
0,694 17689 5936 1663 514
1,111 16458 5459 1512 476
Cpennee 207159 32548 10045 2210 682
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VYcpeaHeHHbie THAPABINYECKUE XapaKTEPUCTUKU MEAHBIX TPYO

HHPUJIOKEHUE 14

XapakTepucTuKa CONPOTUBICHUS S Ila/(kr/c)~, Wi TpyO THaMeTpoM

Pacxon D 12x1 D 15x1 D 18x1 D 22x1 D 28x1 D 35x1
dg 10 dg 13 dg 16 dg 20 dg 26 dg 33
Kr/c AMdg 3,93 Mdg 2,98 | Mdg 2,43| Mdg 1,96| Mdg 1,55| Mdg 1,27
0,004 1027240 359665
0,007 586994 205523
0,011 373542 130787
0,017 241703 84627 36881
0,028 371494 102630 22392 9172
0,044 347835 94807 34267 7307
0,069 329892 88619 31693 10612 2967
0,111 316089 83642 29551 9776 2701 849
0,175 306839 80162 28000 9147 2494 775
0,278 300422 77663 26848 8662 2326 715
0,444 288471 75940 26031 8306 2198 666
0,694 72761 25499 8066 2107 631
1,111 24460 7894 2041 603
Cpennee 408229 121402 28562 8771 2405 707

42




TennoBoil HOTOK OTKPBITO MPOJIOKEHHBIX CTATBHBIX TPYO

HHPUJIOKEHHUE 15

AT Dy Temnmosoit motok Br/m.11. (uepes 2°C)
2 4 6
Bepr | Top.| Bepr| Iop.| Bepr| Iop.| Bepr| Top.| Bepr| Top.
30 15 20 26 21 29 23 31 24 34 26 36
20 23 32 25 35 28 38 31 41 34 43
25 31 39 34 43 36 45 38 49 42 52
40 15 28 38 30 41 32 43 34 44 36 47
20 36 46 38 50 41 53 43 57 45 59
25 44 57 47 63 51 66 53 71 56 74
50 15 38 50 39 52 41 56 44 58 45 60
20 47 60 50 64 52 66 54 70 57 73
25 59 73 62 76 65 80 68 85 72 88
60 15 47 63 50 66 52 69 55 71 56 74
20 59 77 63 80 65 83 67 86 70 89
25 74 92 78 96 81 100 85 104 88 108
70 15 59 77 61 80 64 82 66 86 68 89
20 74 93 77 96 80 100 83 103 86 107
25 93 113 96 116 100 121 103 125 107 128
80 15 71 92 73 94 75 98 78 101 81 102
20 88 109 92 114 94 117 98 121 101 125
25 110 134 114 138 119 143 122 146 125 151
90 15 82 107 86 110 88 114 91 117 93 120
20 103 128 107 132 110 137 114 141 116 144
25 130 156 134 160 137 164 139 170 146 175
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