Cucrema HOPMATUBHBIX TOKYMCHTOB B CTPOUTCIILCTBE

CBO/bI ITPABUJI 110 ITPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

IMPOEKTUPOBAHMUME TEIIVIOBBIX ITIYHKTOB
DESIGN OF HEAT POINTS

CII 41-101-95

Jlama seeoenusn 1996-07-01

HOPEJUCJIOBHUE

1 PA3PABOTAHDBI TexHuueckuM KOMHTETOM ACCOLHMALUN HHKEHEPOB IO OIPEIEICHHIO,
BEHTWISILIMY, KOHJMIHMOHUPOBAHUIO BO3/yXa, TEIUIOCHAOKEHUIO M CTPOMTENILHOM Teropu3nke
(ABOK), ArentctBoM 1m0 3Heprocoepexxenuto IIpaBurenscrBa Mocksbl, Munctpoem Poccun,
BHUIIM3uepronpomom Munronsuepro Poccuu.

2 COI'JTACOBAHBI T'maBHBIM yIIpaBICHHEM CTaHIAPTH3ALWH, TEXHUYCCKOTO HOPMHPOBAHHS H
ceprudukanmu Muuctpos Poccuu.

3 IIPUHATBI B xauecTBe cBOJA MpaBUII MO NPOEKTUPOBaHUIO U cTpoutenbcTBy k CHull 2.04.07-
86* «TemnoBble ceTH».

BBEJEHUE

CBoJ mpaBuiI IO MPOEKTUPOBAHHIO TEIJIOBBIX ITyHKTOB COJEPKUT JIOMOJHHUTENbHBIC TpeOOBaHMS,
PEKOMEHJAUN U CIPaBOUYHBbIE MaTepHaibl K JIEUCTBYIOIIEMY HOpPMAaTUBHOMY nokymeHTy — CHull
2.04.07-86* «TemoBble ceTn.

B CBOJIC IMpaBUJI TMPUBCIACHLI Tpe60BaHI/I$[ K O6’BCMHO-HJ’IaHI/Ip0BO'-IHBIM U KOHCTPYKTHUBHBIM
pELICHUSIM TOMEIICHHH TEeIUIOBBIX IIYHKTOB, [aHbl PEKOMEHJALMM II0 pacdyeTy M 1oxdopy
obopynoBaHus, NMPHOOPOB ydeTa, KOHTPOISA M apToMmarm3ammu, npumensembix B LITII w UTIL
IIPUBEJICHBI TAKXKE CBEJICHNUS 110 UCIIOIb3YEMBIM TPYOaM 1 apMaType.

[Ipumenenne cBoja mpaBuil OyAET CHOCOOCTBOBATH NPHHATHIO 00Jiee 3KOHOMHYHBIX MPOEKTHBIX
pelIeHui ¥ SKOHOMHHU TETJIOBOM YHEPTUU.

IIpu paspaboTke cBOJAa TpaBWI KCHOJNB30BAHbl IOJOXKEHHUS JIEHCTBYIOIIMX HOPMATHBHBIX
JIOKyMEHTOB, MaTepualbl 3aBOJOB-U3TOTOBUTENEH U Hanbosiee 3(h(EKTUBHBIE TEXHUUYECKUE PEIICHUS,
TIPUHUMABIITHECS TI0 OTAETBHBIM 00BeKTaM B Poccuiickoit dexepannu.

ITo Mepe HaKOIIEHHS OIBITa MPOEKTUPOBAHMS, CTPOUTEILCTBA U SKCIUTYaTalluy TEIUIOBBIX ITyHKTOB
Oyner onpeneneHa 3((EeKTUBHOCTh YCTAHOBJIECHHBIX ITOJOKEHHH, Ha OCHOBAaHWH KOTOPBIX OyIyT
BHECEHBI HEOOXOANMBIE N3MEHEHHS B CBOJ] TPABWJI 1 HOPMATHBHBIE JOKYMEHTHI.

3ameuaHus u MPEAJIOKEHNA 110 COBCPIICHCTBOBAHWIO CBOJA IIpaBUJI CICAYCT HaAIpPaBIATb B
I'maBrexnopmupoBanue Muncrtpos Poccun.

1 OBIIIME ITOJIOKEHUSA

1.1 Hacrosmue mpaBuia JOMOJNHSIOT M Pa3BUBAIOT TPEOOBAHMS MO NMPOEKTUPOBAHUIO TETIJIOBBIX
yHKTOB, cogepskammecs B CHull 2.04.07-86* «TemoBeie ceTm».

[paBuna ciaeayer MCIOIb30BaTh MPH MPOCKTHPOBAHUU BHOBbH CTPOSIIHUXCS U PEKOHCTPYHUPYEMBIX
TEIUIOBBIX ITYHKTOB, MPEAHA3HAYCHHBIX ISl MPUCOCIMHEHHS K TEIUIOBBIM CETSIM CHUCTEM OTOILICHHS,
BEHTWIAIWY, KOHJUIIMOHUPOBAHHS BO3JyXa, TOPSYEro BOJOCHAOXKCHUS W TEXHOJIOTHMUYCCKHUX
TEIUIONCITIONB3YIONINX YCTAHOBOK IPOMBINUICHHBIX U CEIbCKOXO3SHCTBEHHBIX MPEANPHUITHH, KUIBIX U
00IIECTBEHHEIX 3IaHUMN.

B Tex ciydasx, Korja MOXKET ObITh MPHHSATO HECKOJBKO PAa3IMYHBIX TEXHHYECKUX PEIICHHH,
ClIelyeT MPOU3BOANUTH SKOHOMHUYECKHI PacyeT ¢ Y4E€TOM YPOBHS II€H, JOJTOBEYHOCTH M HAIEKHOCTH
KOHCTPYKIIHI, COLUATIBHBIX U SKOJOTMYECKUX (PAaKTOPOB, a Takke TpeOOBaHU 3aKa34HKa.
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1.2 IlpaBuna pacrpoCTpaHSIOTCS Ha TEIUIOBBIE IMYHKTHI C MapaMeTpaMy TEeIIOHOCHUTEIS: Topsdast
Bojia ¢ pabounm nmamieHueM 1o 2,5 Mlla u temmeparypoir qo 200 °C, map ¢ paboduMm HaBICHHEM B
npenenax ycinoBHoro aaenenus Py no 6,3 MlIla u temnepatypoii no 440 °C.

IIpaBuna pacmpocTpaHsIOTCS Ha MPOEKTUPOBAHHE TEIUIOBBIX IIYHKTOB B IPAHUIAX: OT 3alOpHOH
apMaTypbl TEIJIOBOM CETH M XO035HCTBEHHO-NIUTHEBOIO BOJONPOBOJA HA BBOJE B TEIJIOBOM IyHKT 10
3allOpHON  apMaTrypsl (BKJIFOYMTENBHO)  MECTHBIX ~ CHCTEM  OTOIUICHHS,  BEHTHJIALHUH,
KOH/IWUIIMOHUPOBAHUS BO3IyXa, TOPSYEro BOJOCHAOKEHUS W TEXHOJIOTHYECKHX MOTpeOHTeNneH,
PAacCIIOIOKEHHOH B TOMEIICHUH TEIUIOBOTO ITYHKTA.

1.3 B TeIuioBbIX MyHKTax MpelycMaTpUBaeTcsi pa3MeleHue 000pyIoBaHus, apMaTypbl, NpUOOpPOB
KOHTPOJIS, yIPABICHUS 1 aBTOMATH3AIIHUH, IOCPEICTBOM KOTOPBIX OCYIIECTBIIICTCS:

mpeoOpa3oBaHUe BUA TETNIOHOCUTEIIS HIIH €T0 ITapaMeTpOB;

KOHTPOJIb ITapaMETPOB TEIUIOHOCHUTEIIS;

peryimpoBaHHe pacxojia TEIUIOHOCUTENS M paclpelesieHue ero IO CUCTeMaM IOTpeOJIeHUs
TEIUIOTHI,

OTKJIIOUEHHE CHUCTEM IOTPEOICHUS TEIUIOTHI;

3aIIiTa MECTHBIX CHCTEM OT aBapHIHOTO MOBHIIICHHS apaMEeTPOB TETTIOHOCUTETIS,;

3aIlOJTHeHNE W TTOJIIUTKA CHCTEM MTOTPEOICHHS TETUTOTHL,

YYeT TEIUIOBBIX TTOTOKOB M PACXO0JI0B TEINIOHOCUTEIS M KOHJICHCATa,

cOop, oxJIaKAeHHEe, BO3BPAT KOHJEHCATa U KOHTPOJIb €0 KauecTBa;

aKKyMYyJHPOBAHUE TEIUIOTHI;

BOJIOTIOATOTOBKA ISl CHCTEM T'OPSIYETr0 BOAOCHAOKEHHS.

B TerioBOM IyHKTE B 3aBUCHMOCTH OT €r0 Ha3HAUCHHWS W KOHKPETHBIX YCIOBHI MPHUCOSIWHEHHUS
mOoTpeOUTENIeH MOTYT OCYIIECTBIISTHCS BCE TIEPEUHCIICHHBIC (DYHKITIH WIIN TOJIBKO UX YacTh.

1.4 TenoBble MyHKTHI HOAPA3ICIAIOTCS Ha!

WHAWBUAYadbHbIE TeruioBble NyHKTHI (MTII) — @I mpHcoenIMHEHHS CHCTEM OTOIUICHUS,
BEHTIWIAINH, TOPSTYET0 BOAOCHAOKEHNUS U TEXHOJIIOTHYECKUX TEIUIOMCIIONB3YIONINX YCTAHOBOK OIHOTO
3IaHWS WX €TO YaCTH,

neHTpanbHble TerutoBble MyHKTHI (L[TIT) — To ke, NByX 3xaHmii nim Ooee.

Homnyckaercst ycrpoiictBo LTI mst mprucoenuHeHus cucTeM TEIUIoNnoTpeOIeHUs] OHOTO 3/1aHMs,
€CITH JIJIs 9TOTO 3/1aHusl TpedyeTcs ycTpoiicTBo Heckonmbkux VT

1.5 VerpoiictBo UTII o6si3atenpHO s Kaxaoro 3aaHus HesapucuMo oT Hamuaus LTI, mpu sTom
B UTII npenycMaTpuBaroTCst TOJIBKO T€ (PyHKIMH, KOTOPBIE HEOOXOANMBI JJIsl IPHCOESAMHEHUS! CHCTEM
MOTpeOIIeHHs TETUIOTHI IAHHOTO 3A4aHus M He nipeaycMoTpenst B LITII.

1.6 /Ins TpOMBINUICHHBIX W CEIbCKOXO3SIMCTBEHHBIX MPEONPUATHH NpPU TEIUIOCHA0KEHHUH OT
BHEIIHHX WCTOYHHMKOB TEIUIOTBI W 4YHCie 37aHui Oomee oxmoro ycrpoiictBo LITII sBmsercs
00s13aTeNbHBIM, @ IPU TEIIOCHAO0XKEHUH OT COOCTBEHHBIX HCTOYHHUKOB TEIUIOTHI HEO0OXOJUMOCTb
coopyxkerust LTI cienyer ompenensts B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHHA TEIIOCHAOXKCHUS.
Momugnocts L{TII He pernamenTupyercs.

1.7 Jnsa xwuimelXx W OOIIECTBEHHBIX 3MaHWN HeoOxomammocTh ycrpoiictBa LITII omnpemensiercs
KOHKPETHBIMH ~ YCJIOBHSIMM ~ TEIUIOCHAOXKEHHsI paiioHa CTPOUTEIbCTBA HAa OCHOBAHMHM TEXHHKO-
SKOHOMHUYECKHUX PacdeToB. B 3aKphITHIX cHCTEMax TEIUIOCHAOKEHHS PEKOMEHIYETCsl IIpelyCMaTpUBATh
onud LTIl Ha MUKpOpaiioH WM TPYHITy 3aHHHA C PacXomoM TeIIoTH B mpenenax 12—35 MBT (mo
CyMMe MaKCHMaJIbHOTO TEIUIOBOTO ITOTOKA Ha OTOIUICHHE W CPETHETO TEIUIOBOTO MOTOKAa Ha ropsdee
BOJIOCHAOXKEHUE).

[Ipu TemIocHaOXXEHHH OT KOTEIBHBIX MOMHOCTRIO 35 MBT u MeHee pekoMeHIyeTcs
NpeaycMaTpuBarh B 34aHUAX Toiabko UTII.

1.8 TemrocHaOxeHNE NPOMBINUICHHBIX M CEIbCKOXO3AHCTBEHHBIX mpeampuaruii ot L[TII,
00CITY>KNBAOIINX XHJIbIe ¥ OOIECTBEHHBIE 3/1aHHs, IPEAyCMaTPUBATh HE PEKOMEH/TyeTCsI.

1.9 B cocraB mpoekTa TEeIUIOBOr0 MyHKTa BKIFOYASTCS TEXHUUECKUH MacTIOpT, COIePIKaIIliii:

KpaTKOE OMMMCAHNE CXEM MPUCOCIMHEHIS TOTPEONTENEH TEeTUIOTHI;

pacueTHBIC pacXoAbl TEIUIOTHI W TEIDIOHOCHUTENEeH 10 KaKAOH cuctemMe (A Topsdero
BOJIOCHA0KEHHUSI — CPETHUN M MaKCUMalbHbII), MBT;

BHJIbI TCIUIOHOCHUTENCH M UX mapaMeTphl (pabodee aaenenue, Mlla, Temmepatypy, °C) Ha BXoje U
HAa BBIXOJIE U3 TEIUIOBOTO ITYHKTA;

JaBJICHUE B TPYOOIPOBOJIE HA BBOJIE U BBIBOJIE XO3SHCTBEHHO-ITUTHEBOTO BoAonpoBoaa, Mlla;

THI BOJOIOIOTPEBATENEH, MOBEPXHOCTh HX HAIPEBa, M°, YMCIO CEKIMI WM INIACTUH 10 CTYIICHIM
HArpeBa U MOTEPH JaBIICHUS IO 00CHM CpeaaM;

THII, KOJIMYECTBO, XapaKTEPHCTHKH M MOIIIHOCTh HACOCHOTO 000pYI0BaHUS;
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THII, KOJMYECTBO U HPOU3BOAUTENLHOCTh OOOpYZOBAHHSA [ OOPaOOTKM BOABI JUIS CHCTEM
rOpsiYEero BOAOCHAOKEHHSL:

KOJIMIECTBO M YCTAHOBJICHHYIO BMECTHMOCTh GAaKOB-aKKyMYJISITOPOB TOPSYETO BOAOCHAOKEHHS W
KOHJICHCATHBIX OaKOB, M°;

THI M YKCJIO IPUOOPOB PEryIMPOBAHHUS W HPHOOPOB ydeTa KOIMYECTBA TEILUIOTH H BOIBI, IOTEPH
JIaBIEHHUS B PEryIMPYIOMIUX KIaNaHax;

YCTaHOBJIEHHYIO CyMMApPHYIO MOIIHOCTE 3JIEKTPOOOOPYI0BAHNS, 0KUIAEMOE TO0BOE OTpebIeHne
TEIJIOBOI M JIEKTPUUECKON SHEPIUH;

OOIIYIO IUIOIIAb, M2, ¥ CTPOUTEIBHBIM 00BEM, M°, IOMEIIEHHI TEIIOBOTO ITyHKTA.

2 OFBEMHO-IIVIAHUPOBOYHBIE U KOHCTPYKTHUBHBIE PEIIEHUSA

2.1 TensoBble NMyHKTHI IO pa3MEIIEHUIO HAa T'EHEPAIbHOM IIAHE MOJPA3JENISIOTCS Ha OTJACIBHO
CTOSAIINE, IPICTPOCHHBIE K 3aHUAM M COOPY>KEHHUSM U BCTPOSHHBIE B 3[JaHUS 1 COOPY>KEHHS.

2.2 OObEMHO-IUTAHUPOBOYHBIE W KOHCTPYKTHBHBIC PEIICHHS TEIUIOBBIX ITYHKTOB JOJDKHBI
ynoBierBopsaTh TpedboBanusM CHwull 2.09.02-85*. Tlpu pa3MelieHHH BCTPOEHHBIX M HMPUCTPOCHHBIX
TEIUIOBBIX IyHKTOB JOJDKHBI COOMronarbesi Takxke TpedoBanust CHull Ha mpoektupoBaHue 31aHUi, B
KOTOPBIX OHU Pa3MEIaoTCs WM K KOTOPBIM OHU IPUCTPOEHBI.

2.3 Ilpu BbIOOpe MarepuaioB JUIS CTPOMTENIBHBIX KOHCTPYKLUMH TEIUIOBBIX ITyHKTOB CIIEAYET
MIPUHUMATH BIKHBIA pexkxuM nomerienus cornacno CHull 11-3-79* (u3a. 1995 1.).

2.4 Jlng  3amUTBl  CTPOUTENBHBIX KOHCTPYKIMH OT KOPPO3MH  JOJDKHBI  IIPUMEHSTHCS
aHTUKOPPO3HOHHBIE MaTepUalbl B cOOTBETCTBUH ¢ TpeboBanusiMu CHull 2.03.11-85.

2.5 3gaHus OTAETBHO CTOSIINX M IMIPUCTPOCHHBIX TEIUIOBBIX IMyHKTOB HODKHBI ObITh I, I mmm Illa
CTETIEHEN OTHECTOMKOCTH.

B orpaxxparomunx KOHCTPYKIMSAX TIOMEIIEHUH He JIOITyCKaeTCsl IPUMEHEHNE CHITMKATHOTO KUpITHYa.

Buemnue ¢opMbl, Marepuall M IBET HAPYXXHBIX OrPaKAAIOIINX KOHCTPYKIMH pPEKOMEHIYeTCs
BBIOMpATh, YYUTHIBAas apXUTEKTYPHBIH OOJMK PacHONOKEHHBIX BOJNW3M 3aHUA W COOPYXEHHU WU
3/1aHUH, K KOTOPBIM TEILIOBBIE ITYHKTHI IPHUCTPANBAIOTCS.

2.6 K neHTpanpHBIM TEMIOBBIM ITyHKTaM CHEIyeT NpeAyCMaTpUBaTh IMPOE3Abl C TBEPIBIM
MOKPBITHEM M IUIOLIAAKH JUIi BPEMEHHOI'O CKJIQJMPOBaHHUS OOOpYHOBaHUS IPHU IPOU3BOJICTBE
PEMOHTHBIX paboT.

2.7 B LITII ¢ mOCTOSHHBIM OOCTYKHBAIOIIUM TIEPCOHAIIOM CIIEAYET MpeayCMaTpHBaTh YOOPHYIO C
YMBIBJIBHUKOM, MIKaQ JUIsl XpaHEHUs! OJIEK/IbI, MECTO JUIs TPHEMa IHIIH.

IIpu HEBO3MOXKHOCTU OOECIEUUTh CAMOTEUHBIM OTBOJ CTOKOB OT YOOPHOH B KaHAJIM3aLMOHHYIO
cetb cany3sen B LTIl pmomyckaercs He mpeaycMaTpuBaTh IpU OOECIIEYEHHH BO3MOXKHOCTH
HCTIOB30BaTh YOOPHYIO B OIMIKANWIIHMX K TEINIOBOMY ITYHKTY 3IaHHSX, HO He qanee 50 .

2.8 VHauBuayanbHble TEIUIOBBIE ITyHKTHI JOJDKHBI OBITH BCTPOSHHBIMH B OOCIY)KUBaeMble UMHU
3MaHUS M pa3MEUIaTbCs B OTJACIHBHBIX IOMEIIEHHSX Ha MEPBOM STaKE y HAPYKHBIX CTEH 3JaHHS.
Honyckaercs pazmemats MTII B TeXHUUECKUX MOAIIOJBAX WM B IOABAJIAX 3aHUN U COOPYKEHUM.

2.9 Llentpanbubie Temosle myHKTH (LITII) cnenyer, kak mpaBmito, IpeaycMaTpuBaTh OTIEIBHO
crosiiuMu. PekoMen ryetcst OJIOKMpOBaTh MX C IPYTHMHU TPOM3BOACTBEHHBIMH TOMELICHHSIMH.

Honyckaerca mnpeaycmatpuBath LITII npucTpoeHHBIMH K 3JaHHUSAM WIM BCTPOSHHBIMH B
00IeCTBEHHBIE, aAMUHUCTPATUBHO-OBITOBBIC MIIH ITPOU3BOICTBEHHBIC 3AaHHS 1 COOPY>KEHHUS.

2.10 Ilpm pasmelieHHH TEIUIOBBIX IIYHKTOB, OOOPYIOBAaHHBIX HAacOCaMH, BHYTPH JKHIIBIX,
OOIIIECTBEHHBIX, aJMUHHCTPATUBHO-OBITOBBIX 3JaHHW, a TaKKe B IPOWU3BOJCTBEHHBIX 3IaHUSX, K
KOTOPBIM TIPEABSIBIAIOTCS TOBBIIICHHBIE TPEOOBAHUS IO JIOMYCTUMBIM YPOBHSIM ITyMa M BHOpAIliH B
ITOMEMICHUIX M Ha pabovnX MECTax, JOJDKHBI BRIIOIHATHCS TpeboBaHus pa3z. 10.

2.11 3aHus OTAENIBHO CTOSIIUX U PUCTPOCHHBIX TEIUIOBBIX MYHKTOB JOJKHEI NIPEyCMaTpUBaThCS
OJTHOATXHBIMH, JIOIYCKAETCSl COOPYXKaTh B HHUX MOJBAIBI Ul pa3MeleHus o0opyaoBaHus, cOopa,
OXJIQXKICHHS U MEPEKaUKH KOHJEHCATa U COOPYKEHUS KaHATM3ALUH.

OTAenbHO CTOSIIHME TEIUIOBBIE ITYHKTHI IOMTYCKAETCsl IPETyCMaTpHUBaTh MOA3EMHBIMH TIPH YCIIOBUH:

OTCYTCTBHS TPYHTOBBIX BOJ B palOHE CTPOUTENHCTBA M TI'E€PMETH3ALUM BBOJOB WH)KCHEPHBIX
KOMMYHMKallU{ B 3[JaHH€ TEMJIOBOr0 ITyHKTa, HUCKIIIOYAIOLIEH BO3MOKHOCTh 3aTOIUIEHUS TEIUIOBOIO
ITyHKTa KaHAIW3alMOHHBIMY, TABOJKOBBIMU U IPYTUMH BOJIaMU;

obecrieueHns: CaMOTEYHOr0 OTBOJIa BOJIbI U3 TPYOOIIPOBOIOB TEILIOBOI'O MYHKTA;

o0ecriedeHnsI aBTOMAaTU3UPOBAHHOIN paboThl 000PYIOBaHUS TEIUIOBOTO ITyHKTa 0€3 MOCTOSHHOTO
OOCITy)KMBAIOIIETO TIEpCOHANa C AaBAPHHHOW CHUTHAIM3AMUEH W YACTHYHBIM JAWCTAHIIMOHHBIM
YIIPaBJIEHHEM C AUCIIETYEPCKOTO ITyHKTA.
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2.12 Tlo B3pBHIBOMOXApHOH W TOKApPHOW OMACHOCTH ITOMEMICHUS TEIUIOBBIX ITyHKTOB CIIEAYET
OTHOCHTH K Kareropuu /1.

2.13 TeruioBbIe MYHKTHI IOMYCKACTCS Pa3MeliaTh B MPOM3BOJACTBEHHBIX MIOMEIICHHUIX KaTeropuii I’
u [, a TakKe B TEXHUYECKHUX IOJBAJIAX U MOINONBAX XKIIBIX M OOIIECTBEHHBIX 3AaHUHA. [Ipm 3TOM
MTOMEMIICHUSI TEIUIOBBIX ITYHKTOB JOJDKHBI OTHENATBCS OT OJTHUX IIOMEMICHWH OTrpakIeHUSIMHI
(meperopoKamu), MPEIOTBPAIAIOIIAME JOCTYI IOCTOPOHHUX JIUI] B TEIIOBOH ITyHKT.

2.14 Tlpu pa3paboTke 00BEMHO-TUIAHUPOBOYHBIX M KOHCTPYKTUBHBIX PEIICHUN OTACIBHO CTOSIIHX
U TPUCTPOCHHBIX 3JIAaHUH TEIUIOBBIX ITYHKTOB, TPETHA3HAYCHHBIX JJISI TMPOMBIIUICHHBIX U
CEIIbCKOXO3SIICTBEHHBIX — MPEINPHUATAH, PEKOMEHAYETCS MpedyCMaTpUBaTh BO3MOXHOCTD WX
MOCIIEAYIOUIETO PacIMpPEHUsl.

2.15 BcrpoeHHBIE B 3aHHS TEIUIOBBIE ITYHKTHI CIEAyeT pa3MeIlaTh Yy HapyXXHBIX CTE€H 3[JaHHN Ha
paccrostHuM He Oonee 12 M OT BBIXO/a U3 3TUX 3[aHUH.

2.16 VI3 BCTPOCHHBIX B 3[]aHUs TCIUIOBBIX yHKTOB JOJDKHBI IIPETYCMATPUBATHCS BBIXOIBI:

MIpH JUTMHE TIOMEIEHMsI TEIUIOBOTO MyHKTa 12 M M MeHee W PACIONIOKEHUH €T0 Ha PacCTOSHUH
MeHee 12 M OT BBIXOJa W3 3[JaHHA HApPY)Ky — OJAWH BBIXOJ HApYXKy depe3 KOPUAOpP WX JIECTHUIHYIO
KIIETKY;

P JJIMHE MOMEMICHHS TEIUIOBOTO MYHKTa 12 M M MEHEe W PACHOJIOKECHUHM €ro Ha PacCTOSHHU
Oosiee 12 M OT BBIXOJIa U3 3[ITaHUSI — OJIMH CAMOCTOSITEIILHBIA BBIXO] HAPYKY;

MIpH JIJIMHE TOMEIICHHUS TEIIOBOI'O MyHKTa Oosee 12 M — JBa BhIXO/a, OJJMH M3 KOTOPBIX JOJDKECH
OBITh HETMIOCPEACTBEHHO HAPYKY, BTOPOH — Yepe3 KOPUAOP WK JICCTHUUHYIO KIIETKY.

[TomemieHnsT TEIUIOBBIX IMYHKTOB C TEIUIOHOCHTENEM IapoM naaBieHueMm Oomee 1,0 MIla momxHBI
UMETh He MEHee IBYX BBIXOJJOB HE3aBHCHMO OT rabapuTa MOMEIICHHUS.

2.17 B mom3eMHBIX OTACIBHO CTOSIIMX MWK MPUCTPOCHHBIX TEIUIOBBIX IIYHKTAaX JOIYCKAeTCs
BTOPOH BBIXOJ MPEAyCMATPHBATh dYepe3 MPHCTPOCHHYIO INAXTy C JIFOKOM WM Yepe3 JIIOK B
MIEPEKPHITHH, a B TEIUIOBBIX ITyHKTAaX, pa3MEMIaeMbIX B TEXHUHYECKUX MOIIONBAX WM MOIBANIAX 3IaHHMH,
— depes 0K B CTEHE.

2.18 JIBepu m BOpOTa M3 TEIJIOBOTO MYHKTA JMOJKHBI OTKPHIBATHCS M3 MOMEUICHUS WM 3JaHHS
TEIUIOBOTO IIYHKTa OT ceOsl.

2.19 O0GopymoBaHUE TEIUIOBBIX MYHKTOB PEKOMEHIYETCS TMPUMCHSATH B OJIOYHOM HCIIONHCHUU, IS
4ero HeoOXOJUMO:

MIPUHUMATh BOJOIOAOTPEBATEeNI, HACOCHI M JApyroe o0opyxoBaHHE B OJIOKax 3aBOJCKON
TOTOBHOCTH;

MIPUHUMATH YKPYITHEHHBIE MOHTaXXHEIE OJIOKH TPyOOIIPOBOJIOB;

YKPYITHATh TEXHOJIOTUYECKU CBA3aHHOE MEXIY co00i 000pyIOBaHUE B TPAHCHIOPTAOEIbHEIC OJIOKU
¢ TpybomnpoBogamu, apmatypoii, KUII, anekrpoTexHruYeckruM 000pYA0BAaHHEM U TEILUIOBOMN H30JISIIUCH.

2.20 MuHHMaIIbHBIE PACCTOSHHUS B CBETY OT CTPOWTENBHBIX KOHCTPYKIHH IO TpyOOIpPOBOIOB,
000pyIOBaHU, apMaTyphl, MEKAY HOBEPXHOCTSIMH TEIUIOM3OIIIIMOHHBIX KOHCTPYKIIHMHA CMEKHBIX
TpyOOIIPOBOAOB, a TAaKKE MIMPHHY TMPOXOJAOB MEXIY CTPOHUTEIHFHBIMU KOHCTPYKIMSAMH U
00opyaoBaHueM (B CBETY) CJIeIyeT MPHHUMATH M0 TPUIL. 1.

2.21 BpIcOTYy NOMEIIEHUH OT OTMETKM YHUCTOrO I0Jjla J0 HHU3a BBICTYNAIOIIUX KOHCTPYKUUH
MEPEKPHITHSI (B CBETY) PEKOMEHAYETCs NpPUHUMATh He MeHee, M: mis HaszemHbix LITIT — 42; s
noa3eMubIx — 3,6; ms UTIT — 2,2,

IIpu pasmemienuu UTII B mopBanbHBIX U IIOKOJIBHBIX IIOMEIIEHMSIX, a TaKXKe€ B TEXHHYECKHUX
MTOJNONBSIX 3aHWH JOIYCKAeTCsl MPUHIMATh BBICOTY MOMEIICHUHA W CBOOOTHBIX NMPOXOAOB K HUM HE
menee 1,8 m.

2.22 B ueHTpaJbHOM TEIUIOBOM IYHKTE CIEAyeT MpeaycMaTpuBaTh MOHTAXKHYIO (PEMOHTHYIO)
IUTOIIAAKY.

Pa3mepsl MOHTa)XHOH IIIOMIAAKH B IUIAHE CIEAYeT OIpPENesATh M0 radapuTy Hamboyee KpyImHOH
€IMHALE 000pyI0BaHUs (KpoMe GAaKOB BMECTUMOCTBIO Oonee 3 M’) MM 6J0Ka OOOPYIOBaHHS H
TpyOOIIPOBOAOB, MTOCTABISIEMOTO TSI MOHTa)XXa B COOPAaHHOM BHJE, C 00CCIICUCHIEM MPOX0Ia BOKPYT
Hero He meHee 0,7 M.

s mpou3BOACTBA MEIKOTO PEMOHTa O0OpyIOBaHWs, MNPUOOPOB H apMarypsl CIeayeT
MpeaycMaTpuBaTh MECTO JIJIsl YCTAHOBKH BEPCTaKa.

2.23 KongeHcatHple 0aku W 0aKM-aKKyMyJISTOPhl BMECTHMOCTBIO Ooyee 3 M’ ciemyer
YCTaHABJIMBATh BHE TOMCIICHHS TEIUIOBBIX MYHKTOB HA OTKPBITHIX IUIOMAAKaX. [IpH 3TOM JOIKHBI
MPeIyCMaTPUBATLC  TEIUIOBAas M30JSIIMsA  OAKOB, YCTPOWCTBO THAPO3aTBOPOB, BCTPOCHHBIX
HETIOCPEICTBEHHO B 0aK, a TaK)Ke YCTPOHCTBO OrpakJIeHUH BBICOTOH HE MeHee 1,6 M Ha pacCTOSHHH He
6omee 1,5 M OT MOBEPXHOCTH OAKOB, IIPEIOTBPALIAIOIIEE JOCTYI IIOCTOPOHHHUX JIAI] K OaKaMm.
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2.24 ]Iy MOHTa)ka 000PYAOBaHHS, Ta0apUTHI KOTOPOTO MIPEBEIMAIOT pa3Mephl ABEpel, B HA3eMHBIX
TEIUIOBBIX MYHKTAaX CIEAyeT MpelyCMaTpUBaTh MOHTaKHBIE IPOEMBI MIJIM BOPOTA B CTCHAX.

[Ipn >TOM pasmepsl MOHTXHOTO IIPOEMa M BOPOT JMOJDKHBI ObITh Ha 0,2 M Oonbmie raGapura
HauOOJIBIIIEro 00OPYIOBAHUS HITH OJIOKA TPYOOIIPOBOIOB.

2.25 IIpenycMaTpuBaTh MPOEMBI JJIsl €CTECTBEHHOTO OCBEIIEHNUS TETIIIOBBIX ITYHKTOB HE TpeOyeTcs.

2.26 [lns mnepemelneHuss OOOpYIOBaHMS ¥ apMaTypbl WIM HeEpa3beMHBIX YacTeil OJIOKOB
000pyIoBaHus ClieayeT MpeaycMaTpruBaTh HHBEHTAPHBIC MO ILEMHO-TPAHCIIOPTHHIE YCTPOKUCTBRA.

CranmoHapHbIEe TOABEMHO-TPAHCIIOPTHBIE YCTPOMCTBA CIIEAyeT IIPEAyCMaTpPUBATh:

IIPU Macce IepeMeniaeMoro rpysa ot 150 xr 10 1 T — MOHOpPENBCHI ¢ PyYHBIMH TAISIMU M KOIIIKaMU
WM KpaHbI TIOIBECHBIE PyYHBIE OHOOAJIOYHBIE;

TO ke, 00s1eB 1 10 2 T— KpaHbI IO/IBECHBIE PyYHBIE OHOOATIOUHBIE;

TO e, Oosiee 2 T — KpaHbl MOJIBECHBIE JIEKTPUUECKHE OTHO0AI0UHBIE.

ﬂOHyCKaeTCﬂ npeaycMarpmuBarb BO3MOXHOCTH HMCIIOJIB30BaHUA TMECPECABHUKHBIX MaHOFa6apI/ITHBIX
MIOJ/bEMHO-TPAHCIOPTHBIX CPEJCTB IPH YCIOBHU 00ECTIEUECHHSI BbE3/Ia U MEPEABHKECHIS TPAHCIOPTHBIX
CPEACTB IO TETUIOBOMY ITyHKTY

CpezncrBa MexaHN3aIMK MOTYT OBITH YTOUHEHBI IPOEKTHOI OpraHu3aIieil mpyu pa3padoTKe MpoeKTa
JUISl KOHKPETHBIX YCJIOBHI.

2.27 Jns cTOKa BOABI TONEI CIEQyeT MpoeKTHpoBaTh ¢ ykinoHoM 0,01 B cTropoHy Tpama wim
BOJIOCOOPHOTO NpHsAMKAa. MHHHMaIbHBIE pa3Mepbl BOJOCOOPHOTO MPHUSMKA JIOJDKHBI OBITh, Kak
npasmwio, B mane He menee 0,5 x 0,5 m mpu rinyoune ne menee 0,8 M. IIpusmMok nomkeH OBITH
MIEPEKPHIT ChEMHOU PEIIeTKOM.

2.28 B mnoOMEUmEHUSX TEIUIOBBIX ITYHKTOB CIIEIyeT IpEAyCMaTpuBaTh OTHEIKY OTrpakACHUH
JIOJTOBEYHBIMH, BJIArOCTOMKHMHM MaTepHAIAMH, JONMYCKAIOIIMMH JIETKYI0 OYHCTKY, IpPH 3TOM
HEOOXOANMO BBITIOJIHHUTS!

INTYKaTypKy Ha36MHOM 4acTU KUPIHUYHBIX CTEH;

3aTUPKY [IEMEHTHBIM PACTBOPOM 3ariTyOJieHHON YacTH OETOHHBIX CTEH;

pacIIMBKY IIBOB MAHENIBHBIX CTEH;

MOOETIKY MOTOJIKOB,;

OETOHHOE WIIH TUTMTOYHOE MTOKPBITHE MTOJIOB.

CTeHBI TEIJIOBBIX ITYHKTOB HOKPBHIBAIOTCS IUIMTKAMH MIIM OKPAIIMBAlOTCS HA BbIcOTy 1,5 M OT moina
MacJISTHOW WIIM JIPYroil BOJIOCTOMKOW KpacKoH, BeIme 1,5 M OT 1oJia — KJIEeBOW WIIM JPYroi nmogo0oHon
KpacKoH.

2.29 B TemnoBBIX IyHKTax CleIyeT IpeayCcMaTpUBaTh OTKPHITYIO NMpOKnaaky Tpyd. omyckaercs
MIPOKJIaJIKa TPYO B KaHajaxX, BEpPX MEPEKPBITHS KOTOPHIX COBMENIAETCS C YPOBHEM YHCTOIO I0J1a, ECITH
I10 3TUM KaHajlaM H€ IMMPOUCXOAUT IolaJaHusA B TEIIJIOBOM ITYHKT B3PBIBOOIIACHBIX WJIM TOPIOYHX I'a30B
U )KUIKOCTEH.

Kanaier 1omKHB IMETh CheMHBIE TIEPEKPHITHS €AMHUIHON Maccoii He Oonee 30 Kr.

JlHO KaHaJOB MOJDKHO WMETh NpONONbHBIN ykioH He MeHee 0,02 B CTOpPOHY BOZOCOOPHOTO
IIpUsIMKa.

2.30 Inst o6cmyxuBaHus 000pYIOBAaHHS M apMaTyphl, pacloI0KEeHHBIX Ha BBICOTE OT 1,5 1m0 2,5 M
OT TOJa, JOJDKHBI MIPEAyCMaTpPUBAThCS TIEPEABIKHBIC MM NEPEHOCHBIE KOHCTPYKIUH (TIIoImanku). B
CITydasX HEBO3MOXKHOCTH CO3JaHHs IPOXOJOB JUISl TEPEABIKHBIX IUIOIMAJIOK, a TaKKe JUIs
oOciy>xuBaHusl 000PYIOBaHHS M apMaTypbl, PacIOJIOKEHHBIX Ha BbICOTE 2,5 M M Oojiee, HEOOXOAUMO
NpeaycMaTpuBaTh CTAllMOHAPHBIE IUIOMAAKH IMUPUHOH 0,6 M C OTpakIEHUSIMH U TIOCTOSHHBIMHU
JIECTHUIIAMHU. PacCTOSHHE OT YPOBHS CTAIMOHAPHOMW TUTOMIAIKHU IO IMOTOJIKA JOJDKHO OBITh He MeHee 1,8
M.

2.31 B mnomemieHusX TEIUIOBBIX ITyHKTOB JIONYCKAaeTcs pa3Meniatb 0O0OpYIOBaHHE CHCTEM
XO3SMCTBEHHO-IIMTHEBOIO H IMPOTHUBOIIOKAPHOTO BOJIOCH8.6)KCHI/ISI 3/1aHusA, B TOM 4YHCIIC HACOCHBIC
YCTAaHOBKHM, a B IIOMEIIECHHAX HPUCTPOCHHBIX M BCTPOCHHBIX TEIUIOBBIX ITyHKTOB — TaKkKe
0o0OpynOBaHNE MPUTOYHBIX BEHTWIAIMOHHBIX CHCTEM, OOCTYKHBAIOIINX MPOWU3BOJCTBEHHBIC
nomemneHust kareropuii B, I', JI mo B3phIBONOXXKapHOW OMACHOCTH M aJIMHHHCTPATHBHO-OBITOBBIE
TIOMETICHUSL.

2.32 MuHUMaJIbHOE PACCTOSHHE OT Kpas MOABIDKHBIX ONOP A0 Kpas OMOPHBIX KOHCTPYKIHN
(TpaBepc, KpOHIITEHHOB, ONMOPHBIX IMOIYIIEK) TPyOOIPOBOIOB JOJDKHO OOECHEYMBATh MaKCHMalIbHO
BO3MOXKHOE CMEIIEHHE OIOphl B OOKOBOM HampaBiieHHMH c 3armacoM He Menee 50 mm. Kpome Toro,
MHUHUMAJIBHOE PACCTOSIHUE OT Kpasi TPaBepChl WM KPOHIITEHHA 10 OCH TPYOBI JOJDKHO OBITH HE MEHee
1,0 Dy (rme Dy — ycnoBHBIN quameTp TpyObl)
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2.33 PacctosHMEe OT TOBEPXHOCTH TEIUIOM3OJBIIMOHHON KOHCTPYKIIMHA TpyOOIpoBoma M0
CTPOUTENBHBIX KOHCTPYKIHIA 3/[aHHSI WK JI0 MOBEPXHOCTH TEIIOM30JIAHOHHON KOHCTPYKIIMHU JIPYrOro
TpyOOIIPOBO/Ia TOIKHO OBITH B CBETY HEe MeHee 30 MM ¢ y4eToM nepeMenieH s TpyOooIpoBoIa.

2.34 B TemnoBBIX MyHKTaX [OIMyCKaeTcs K TpyOompoBogaMm OONBIIEro JuaMeTpa KPEmuTh
TpyOOIPOBO/IbI MEHBIIIETO JHAMETPa MPH pacueTe TPYO Ha MPOYHOCTH.

2.35 [poksaaKy BOJOMPOBOAA CIICAYET MPEAYCMATPUBATEH B OHOM DSy WM O] TPYOOIIPOBOIaMU
TCIIJIOBBIX CeTeﬁ, npu 3TOM HGO6XO]II/IMO BBITIOJIHATE TCIIJIOBYIO H3OJIALIMIO BOJOIPOBOJAA JJIA
HCKITIOUEHHsI 00pa30BaHus KOHJIEHCATa Ha MIOBEPXHOCTH BOIOIPOBOHBIX TPYO.

2.36 B TemioBBIX MyHKTaX MOJAIOUIMH TPYOONPOBOJ CEIyeT pacnoiaraTh ClipaBa OT 0OpaTHOTO
TpyOOmpoBoaa (110 X0y TEIUIOHOCUTEISI B MOAAIOIIEM TPyOOIPOBO/IE) IPH MPOKIIAAKE TPYOOIPOBOIOB
B OJIHOM DSIITY.

3NMPUCOEJUMHEHUE CUCTEM INOTPEBJIEHUS TEIIJIOTHI K
TEIIJIOBBIM CETAM

3.1 IlpucoenuHeHne cHCTEM MOTPEOJCHUsT TEIUIOTHI  CIEAyeT BBIIOJHATE C  y4ETOM
THIIPABIMYECKOTO PEXHUMa pPabOThl TEIUIOBBIX ceTell (IIbe30METPUYECKOro rpaduka) u rpaduka
HM3MEHEHHs TeMIIepaTyphl TEIUIOHOCHTENS B 3aBHCHMOCTH OT M3MEHEHHS TeMIepaTyphl HapyXHOTO
BO31yXa.

3.2 PacuerHas TemriepaTypa BOJbI B MMOJAIONIMX TPYOONPOBOJAX BOASHBIX TEIUIOBBIX CETEH Iocie
ITII npu npucOeIMHEHUHM CUCTEM OTOIUIEHUS 3[JaHMM 10 3aBUCUMOM CXEME JOJKHA IIPUHUMAThCS
paBHOM pacueTHOH TeMmepaType BOIBI B HozamouieM Tpybomposoae TemoBbix cereil 1o LTI, Ho He
Berme 150 °C.

3.3 CucteMsl OTOIICHHS, BEHTWIIALUH U KOHIUIIMOHUPOBAHUS BO3/AyXa JOJKHBI IPUCOECTUHSTHCS K
JIByXTPYOHBIM BOJSIHBIM TEIIOBBIM CETSIM, KaK IPAaBHJIIO, 10 3aBHCUMON CXeMe.

Ilo He3aBucHUMO cXxeMe, NpeAyCMaTpUBAIOLIEH YCTAaHOBKY BOJOIIOAOIPEBATENEH, JOIMYCKAETCS
MIPUCOCIMHATh: CHUCTEMBI OTOIUICHHWS 12-3TaXHbBIX 374aHUA W Beime (Wim Oonee 36 M); CHCTEMBI
OTOIUICHMS, BEHTWIAMM U KOHAWIHOHMPOBAHUS BO3AyXa 3AaHUM MpPU THUAPABINYECKUX YCIIOBHSIX,
W3JIOKEHHBIX B II. 3.5, a Tak)Ke CHCTEMBbl OTOIUICHHUS 3/JaHUH B OTKPBITHIX CHCTEMaX TEIUIOCHAOKEHMs
IIPU HEBO3MOKHOCTH obecrieueHHs TpeOyeMOro KauecTBa BOJIBI

3.4 Cucremsl OTOMIIEHHUS 30aHUH CIeAyeT NPUCOECIUHATD K TEIUIOBBIM CETSIM:

HEMOCPEICTBEHHO MPU COBIAJCHUU M'MIPAaBIMUYECKOI0 U TEMIIEPATYPHOTrO PEKUMOB TEILUIOBOM CETU
n MectHO# cucteMbl. [Ipu sToM cnenyer yuuteiBath TpeOoBanus mpwi. 11 CHwull 2.04.05-91* n
obecrieunBaTh HEBCKUIIAEMOCTh HEPErPeTOil BOABI MpPU JUHAMUYECKOM M CTaTHYECKOM PpEeXHMax
CUCTEMBI:

Yepe3 3JIeBaTop NpH HEOOXOAMMOCTH CHIDKCHHSI TEMIIEpaTypbl BOABI B CHCTEME OTOIUICHUS W
pacrosaraeMoM Harope Iepes IeBaTOPOM, JOCTATOYHOM JUIsl €0 paboThI;

Yyepe3 CMECHUTEIIbHBIE HAacoChl MPU HEOOXOIMMOCTH CHIDKEHHUSI TEMIIEpaTyphl BOJBI B CHCTEME
OTOIUIEHMS M pAaclojlaracMOM Harope, HEJI0CTaTOYHOM JUIsi padoTHl dJieBaTopa, a TakkKe NpU
OCYILIECTBJICHUN aBTOMATUYECKOTO PETryIHMPOBAHUS CUCTEMBI.

3.5 IIpu mpHCOEOUHEHUHM CHUCTEM OTOIUICHHS] M BEHTHISAIMU K TEIUIOBBIM CETAM IO 3aBHCHUMOMU
CXeMe JUIsi OTKPBITOW W 3aKPHITOH CHCTEM TEIUIOCHA0XKEHHS B COOTBETCTBHHM C IbE30METPUYECKHM
rpaduKoM clielyeT npeaycMaTpruBaTh.

a) IpU pacrojaraeMoM Harope B TEIUIOBOH CETH Mepe]l TEIUIOBBIM IMYHKTOM, HEAOCTATOYHOM IS
IIPEOJOJICHHS THAPABINIECKOTO COTPOTHBIEHHS TPYOOIIPOBOZOB M 000PYJOBaHMS TEIIOBOTO ITyHKTA U
cucreM notpebnenus temorsl nocine TII, — moakadnBaromyie Hacockl Ha 0OpaTHOM TpyOOIpoBOzE
mepesn BBIXOJIOM M3 TEIUIOBOTO IyHKTa. EciaW Tpu 3TOM JaBiieHME B OOpaTHOM TpYyOONpoBOJE
MIPUCOETUHAEMBIX CUCTEM Oy/lEeT HIDKE CTaTHYECKOro AABJICHHS B OTHX CHCTEMaX, I10JIKAUYMBAIOLINN
HacoC JIOJKEH YCTaHaBJIMBAThCs Ha MOJIAl0IIeM TpyOOIpoBO/IE;

0) mpu [aBIEHUM B TOAAIOUIEM TPYOONPOBOJE TEIUIOBOM CETH Iepel TEeIUIOBBIM ITYHKTOM,
HEJIOCTATOYHOM Uil OOECIEeYeHHs HEBCKHIAHUS BOABI (IPH PACUYETHOM TeMIlepaType) B BEPXHHX
TOYKaxX NMPUCOEIUHEHHBIX CHCTEM IOTPEOJICHNS TeIIOThI, — MOJKAYMBAIOIINE HACOCH HA IOJIAfOLIEM
TpyOOIIPOBO/IC HA BBOJIE B TEIJIOBOM ITyHKT;

B) IIpY JABJICHUHU B TIOJAIONIEM TPYOONPOBOJE TEIUIOBOIM CETH IEpej TEIUIOBBIM ITYHKTOM HIDKE
CTaTHYECKOTO JABJICHHWS B CHUCTEMaxX IIOTPEOJICHHS! TEIUIOTHI — II0/IKAYMBAIOLIME HAcOChl Ha
MTOJTAfoIIeM TPYyOOIIPOBO/IE Ha BBOJIE B TEIUIOBON MYHKT M PETYIIATOP AABICHHUS «10 ceOs» Ha 0OpaTHOM
TpyOOIPOBO/IE HA BBIXOJE M3 TEIIOBOTO IIYHKTA,;
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I) NpU CTaTHYECKOM JIABJICHWH B TEIUIOBOW CETH HIDKE CTaTHYECKOTO MAaBIEHHS B CHCTEMax
MOTpeOIeHHsI TEIIOTHl — PETYIATOP AABICHHS «10 ceOs» Ha 00paTHOM TPyOOIPOBOJIE Ha BBIXOJE U3
TEIUIOBOTO IYHKTA, a Ha ITOJIAI0IIEeM TPyOOIIpOBOIe Ha BBOJIE B TEIIOBOM IyHKT — OOpaTHBIN KJIalaH,

Q) TIpA AaBJICHWU B OOpaTHOM TpPyOOIIPOBONE TEIUIOBOW CETH TIOCNIE TEIUIOBOTO ITyHKTa HIKE
CTaTUYECKOTO JABJICHUS B CHCTEMaX MOTPEOJICHHS TEIUIOTHI IIPH Pa3IMYHBIX pekuMax paboThl ceTu (B
TOM YHCIIE NP MaKCUMaJIbHOM BOJOpa3bope n3 oOpaTHOro TpyOONpoBOAa B OTKPHITBIX CHCTEMax
BOJIOCHA0)KEHHUSI) — PETYJISATOp AaBIEHHsS «10 ce0s» Ha oOpaTHOM TpyOONpOBOJIE Ha BBIXOJE W3
TEIJIOBOTO IYHKTa;

€) TpU [aBICHHH B OOpaTHOM TpPYyOOIIPOBOIE TEIUIOBOH CETH MOCIE TEIUIOBOTO IIYHKTA,
MIPEBHIIIAIONIEM JIOITyCKaeMOoe TaBlICHHUE ISl CHCTEM MOTPEONICHHUS TEIIOTH, — OTCEKAIOMIMHA KiIaraH
HAa ITOJAIOIIEM TPYOOIIPOBOE Ha BBOJE B TEILIOBOH IMYHKT, a HA 0OpaTHOM TPyOOIIPOBOJIE HA BBIXOJE
13 TEIUIOBOTO ITYHKTA — IT0JIKAYMBAIOIIHNE HACOCHI C IIPEIOXPAaHNUTEIbHBIM KIIallaHOM;

’K) TIPU CTATUYECKOM MJaBJICHHU B TEIUIOBOHM CETH, NPEBBIMIAIONIEM JOITYCKaeMOE JIaBJICHUE JUIs
CHCTEM INOTPeOICHUS TEIUIOTh, — OTCEKAIOIINI KJIalmaH Ha MOJAloIIeM TPYOOIPOBOE MOCIe BXOa B
TEIUIOBOH MYHKT, a Ha o0OpaTHOM TpyOOmpoBOAE Mepelq BBIXOJOM U3 TEIUIOBOTO ITyHKTAa —
MIPEeJOXPAaHUTENBHBIA 1 00paTHBIN KIIANIaHEI,

3.6 K onHomy aneBaTopy MPUCOSAUHSIETCS, KaK MPaBUIO, OJIHA CHCTeMa OToIuieHus. JomyckaeTcst
MPUCOCANHATE K OJHOMY DJJIEBATOPY HECKOJBKO CHUCTEM OTOIUICHUA C yBS[SKOﬁ TUAPABINYCCKUX
PEXUMOB 3THX CHCTEM.

3.7 CmecuTenpHBIE HACOCHI JUI CHCTEM OTOIUICHHSI yCTaHABIMBAIOTCS:

a) Ha NepeMbluKe MEX/y MOJAIOLUIMM M 00paTHBIM TPYOONPOBOJAMH IPH PACIIOaraéMOM Harope
mepes] y3JIOM CMENICHHUS, TOCTAaTOYHOM ISl IPEOIONICHNS THAPABIMYECKOTO COMPOTUBICHUS! CHCTEMBI
oToruteHus 1 TerioBeIx ceteit mocie LTI, u mpu gaBnennu B 00paTHOM TpyOOTIPOBO/IE TEIIIOBOW CETH
mocjie TeIUIoBOro MyHKTa He MmeHee yeM Ha 0,05 MIla BEIme CTaTH4ecKOro IAaBICHUS B CHCTEME
OTOILICHUS:

0) Ha oOpaTHOM TpyOONPOBOJIE TEpe y3JIOM CMENICHHUS WM Ha ITOJaloieM TpyOoIpoBojie Hocie
y3lla CMEIIeHHS IpH paclojiaraéMOM Hamope Iepel Y3JOM CMEUIeHHs, HEAOCTaTOYHOM IS
MIPEOIONICHHS THAPABINIECKOTO COMPOTUBICHH, YKa3aHHOTO B MOAITYHKTE «a», IIPH 3TOM B KauecTBE
CMECHTENBHBIX HACOCOB MOTYT OBITh MCIOJIB30BAaHBI MTOAKAYMBAIOIINE HACOCHI, IPEAyCMaTPUBAaEMbIC B
COOTBETCTBHUH C IIII. 3.5,a, 0, B, €.

3.8 Cucremsl BCHTUJIAINNA U KOHAUIIMOHUPOBAHHA BO3JyXa 3}IaHHﬁ MPUCOCANHAIOTCA K TCIIJIOBBIM
CeTsIM:

HENOCPEICTBEHHO — KOT/Ia He TpeOyeTcs M3MEHEHHS PacYeTHBIX MapaMeTPOB TETUTIOHOCHUTEIS,

Yyepe3 cMecUTeIbHbIE HACOCHl — MPH HEOOXOJMMOCTH CHMIKEHHS TEMIIEPATYpPhl BOJBI B CHCTEMax
BEHTWIISILIMM M KOHAWIMOHWUPOBAHUS BO3AYyXa; JUIS IOJJICPXKAHHS ITOCTOSHHOM TEMIIepaTyphl BOJBI,
MOCTYMAIOIIEH B KaJopugepsl BTOPOro MoJI0rpeBa CUCTEM KOHANIIMOHUPOBAHHS BO3/lyXa, a TAKXKe IS
oOecrieueHns: HEBCKHIIAHMS BOJABI B BEPXHHX TOYKAaX TPYyOONPOBOMOB W KaJopu(epoB CHCTEM
BEHTWISINK ¥ KOHIWIMOHUPOBAHUS BO3/AyXa (€CIM HE YCTaHOBJIICHBI IOAKAYMBAIOIINAE HACOCHI UISA
JPYTUX CHCTEM IIO 1I. 3.5,0).

Mecra yCcTaHOBKHM CMECHTENIBHBIX HACOCOB IUISI CHCTEM BEHTWIAIMM BBIOMPAIOTCS aHAIOTHYHO
CMECHUTENBHBIM HACOCaM JUIsl CUCTEM OTOIUICHUS 1o 11. 3.7

3.9 B TemmoBBIX MyHKTaX MOTPEOHTENEH TEIIOTH C 3aBHCHMBIM TIPHCOCTUHCHHUEM CHCTEM
OTOIICHHS, BEHTIISAIMA W KOHIWIMOHUPOBAHUS BO3IyXa, B KOTOPHIX PEXKUM TEIUIONOTPEOICHUS HE
oOecrieunBaeTcs MPUHATHIM Ha MCTOYHUKE TEIIOTHI LEHTPAIBHBIM KaYeCTBEHHBIM PETYIMPOBAHHEM
OTIIyCKa TEIUIOTHI, CJEQyeT IPeAyCMaTpuBaTh KOPPEKTUPYIOIIME HACOChl WIIM peryjiupyeMble
3JIEBaTOPbI, OCYIECTBIAOIINE CHIbKeHHE Temneparypsl Boabl ociie LITII uau UTII B cooTBeTCTBUM C
rpaduKaMy TEMIIEpaTyp TEIUIOHOCHTENSA B 3TUX CHCcTeMax. [Ipu 3TOM M3MEHEHHe TeMIepaTypsl BOJBI
MIPOU3BOIUTCSA AaBTOMATHYECKH PETYIIATOPOM MOJauH TEIUIOTHI.

KoppekTupyromue HacoChl yCTaHABIMBAIOTCS, KaK MPaBUIIO, HA MEPEMBIYKE MEXAY IMOMAIONIAM U
00paTHEIM TPYyOOIIPOBOAAMH TTOCIIE OTOOPa BOJBI M3 IOJAIOLIET0 TPyOOIpoBoOa U 10 0TOOpa BOIBI U3
oOpaTHOro TpYOONpOBOZAa Ha BOJAONOJOTPEBATENIM WIIM CMECHTENIBHBIE YCTPOICTBa TOpSYero
BoslocHaOeHus. [leproabl paboThl 3THX HACOCOB OIPENEISIOTCS B 3aBUCHMMOCTH OT TPHHATOTO Ha
HCTOYHUKE TEIUIOTHl TpaduKa peryIupoBaHUS OTIyCKa TEIUIOTBI, CXEMBI IPHCOCTUHEHUS
BOJIOTIOZOTPEBATENEH TOPAYETr0 BOJAOCHAOKEHHS, pacueTHOTO TpaduKa TeMIepaTyp BOABI B CETAX
nocste L{TII u pacdyeTHBIX TemIiepaTyp BHYTPEHHETO BO3ayxa B noMmenieHusix. OHn MOTYT OBITh TaKxKe
COBMEIIEHEI C MOJIKaYMBAIOIIMMH HACOCAMH, YCTaHAaBINBAEMBIMH 110 11. 3.5.

3.10 B TemnmoBBIX MyHKTaX MOTpeOMTENeHd TEIIOTHl C HE3aBUCHMBIM IPHCOCTUHEHHEM CHCTEM
OTOIUICHHS, BEHTWIAIWHA W KOHAWIIMOHWPOBAaHUS BO3MyXa IS DPErYIMPOBAaHHS B COOTBETCTBHH C
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pacyeTHbIM TpaduKOM TemIepaTypbl BOABI IOCIE BOJONOAOTPEBATENEH ClleayeT NperycMaTpuBaTh
pEryisaTop Mojauy TEIIOTHI HA OTOIIIICHUE.

HupKyAoHHbIe HACOCHI NPH HE3aBHCHMON CHCTEME TEIUIOCHAOKEHHS YCTAaHABIMBAIOTCA Ha
obpaTtHOM TpyOOIPOBO/E OT CHCTEM OTOIUICHHWS, BEHTHIIALUN W KOHIUIIMOHUPOBAHUS BO3IyXa MEpen
BOJIOTIOZOT PEBATEIICM.

3.11 OOmiecTBeHHOE 3[aHKE C TEIUIOBBIM TOTOKOM Ha BeHTWsinmio Ooiee 0,5 MBt cienyer
MIPUCOETMHATE K TeryIoBEIM ceTsiM B LITII oTaensHO OT JKMIIBIX W OOMIECTBEHHBIX 3MaHUH C TETIOBBIM
moTokoM Ha BeHTWIAHHMIO MeHee 0,5 MBT kaxmoe. MTII Takoro oOIeCTBEHHOrO 3HaHHUS JIOJDKEH
obecrieunBaTh pabOTOCIOCOOHOCTH BCEX CUCTEM TEIIIONOTPEOIICHHS 31aHHS.

[IpenycmarpuBaTth camoctositensHble TpyOonpoBoasl ot LTIl k 3maHuio i npucoeIvHEHHs
OTACIBHO CUCTEM BECHTUIALIMU HE PCKOMEHIYCTCH.

3.12 Ilpu npucoeavnenun k LTIl rpynnsl 3paHuii ¢ HE3aBUCUMBIM NPUCOECIUHEHUEM CHUCTEM
OTOILIEHHS ¥ BEHTWIISILIMY CIIEAYEeT NpeaycMarpuBaTh ycTaHoBKy B LITII oOrmiero Bojomnonorpesatess.

PacuetHas TemriepaTypa BOJBI TIOCIIE BOJIONIOJOTPEBATENSI B 9TOM Clly4ae JOJDKHA NPHHUMATBCS B
3aBUCUMOCTH OT paauyca ﬂeﬁCTBHﬂ TEIUIOBBIX CETEH IMOCJE TEIIOBOTO ITyHKTa, KaK IIpaBHUjIO, Ha 10—
30 °C HMXe TPUHATOM B CETSAX O BOIOIOAOTPEBATENS CO CMECHUTEIbHBIM ycTpoiictBom B UTII,
obecreunBarOINM TpedyeMoe CHIKEHUE TEMITePaTyphl BOJBI B CHCTEMAX OTOTUICHUS.

3.13 3amonHEeHHE W MOANMUTKY BOASHBIX TerwioBbix cereit mocie IITII u cucrem motpebieHus
TEIJIOTBI, IPUCOCTUHACMBIX K TCIIJIOBBIM CCTAM I10 HE3aBUCHUMON CXeM€, CIIEAyCT npeaycMaTrpuBaThb
BOJOH M3 00paTHOro TPyOOIpOBOJA TEIUIOBOH CETH IOAIMUTOYHBIM HACOCOM MM 0Oe3 Hero, eciu
JTABJICHUE B 00paTHOM TPYOOIIPOBOJIE TEIIOBOI CETH JOCTATOYHO IS 3aII0OTHEHHUSI MECTHOW CHCTEMBI.

[Ipn oOGocHOBaHMHM MOIyCKAeTCsl MOAINMTKA yKa3aHHBIX CHCTEM H3 IOJAMOLIEr0 TpyOOompoBosa
TEIUIOBOW ceTH C OOecCleueHWeM 3alllUThl 3THX CHCTEM OT IIPEBBINIEHHS B HUX JaBJICHUS W
TEMIIEPATypbl BOJbI, & B OTKPBLITBIX CHUCTEMaAX TeHHOCHa6)KeHI/I§I — W H3 CHUCTCMBI TOpPAYEro
BOJOCHAOKEHMS.

[Toanutka Bogo#i U3 BOLONPOBOA HE TOIYCKAETCSI.

3.14 Cxema npHCOEIMHEHUs] BOIONOJOrpeBareneii ropsiuero BopocHaOxeHus (puc. 1—8) B
3aKpPBITBIX CUCTEMAaxX TeHHOCHa6)KCHI/I$[ BBI6I/IpaeTCH B 3aBUCHMOCTHU OT COOTHOIICHHA MAKCHUMAJIBHOI'O
ITOTOKA TEIUIOTHI Ha TopsAdee BOJOCHAOKEHNE Qumax ¥ MAKCHMAIBHOTO MOTOKA TEIJIOTHI Ha OTOIICHUE

Qomax;
022 % 2 | oxgHocrynenuaras cxema (puc. 1, 7);
omax
0,2 < gh M4 < | — npyxcrymenyatas cxema (puc. 2—o6, 8).

o max

IIpu aTOM 117151 cXeM, yKa3aHHBIX Ha puc. 1 — 6, mpeaycMaTpuBaeTcs aBTOMaTUYECKOE OrpaHUYEeHHE
MaKCHUMaJIbHOTO pacxoja BOJbI M3 TEIJIOBOM CETH Ha BBOJ M PETYIMPOBAHHE PAacXojia TETUIOTHI Ha
OTOTLJICHHE.

CxeMbl, yka3aHHBIC Ha pUC. 7 U 8, IPUMEHSIOTCS TIPH OTCYTCTBHU PETYISTOPOB PacXoa TEILIOTHI
Ha oToruieHue. Jms O3TUX CXeM TpPUMEHsETCs cTa0wim3amus pacxoja BOABI HA OTOIUICHHE,
OCYILECTBIIsIEMasl PETYIIATOPOM Tiepenasia NaBieHui (1mo3. 4).

3.15 B cxemax, yKa3aHHBIX Ha puc. 2 1 4 (¢ OrpaHHYEeHIEM MaKCUMaJIbHOTO Pacxo/1a BOIBI Ha BBOJ
JUTA KIJIBIX M OOIIECTBEHHBIX 3IaHWH C MPUCOCIMHEHHEM WX K TeIuioBeIM ceTsMm depe3 LITII u c
MaKCHUMAaJIbHBIM TETUIOBBIM MOTOKOM Ha BEHTHWIBIIHIO Quma O0Niee 15 % MakcMMalbHOTO TEIIOBOTO
ITOTOKA HA OTOIUICHHE Qomax), TIPH OIPEACTCHAN MAaKCHMAJIBHOTO pacxoja BOJABI U3 TEIJIOBOW CeTH Ha
BBOJ CJEIyeT HCXOOUTh W3 MAaKCHMAIbHBIX TEIUIOBBIX IOTOKOB Ha OTOIUICHHE W BEHTINIAIHIO H
CpEeIHETOo TEIUIOBOTO IMOTOKA Ha Topsdce BOAOCHAOKEHUE B CPEIHUE CYTKU 33 HEICII0 OTOMHUTEILHOTO
nepuoga Qunm. OrpaHuyeHre NOJAYM TEIUIOHOCUTENS MAJSl STUX CXEM CIIEAYeT BBIIOJHATH IyTeM
MIPUKPBITHS KJIallaHa, PETyIUPYIOUIEro Mojauy TeIUIOHOCUTENS Ha OTOTUICHUE M BEHTUIISIIIUIO.

3.16 B cxemax, ykazaHHbBIX Ha puc. | u 3 (c orpaHHYeHHeM MaKCHMAaJIbHOTO pacxo/ia BOIBI Ha BBOJ JIJIs
MIPOU3BOJICTBCHHBIX 3[IAHHUM, & TAKXKE JUI1 OOIICCTBEHHBIX 3J]AHUH C MPUCOSANHCHUEM HX K TCIUIOBBIM
cetsim depe3 LITII u ¢ TemaoBbIM MOTOKOM Ha BEHTWISAIUIO W KOHJAULIMOHUPOBAHUE BO3IYXa Qymax
Gomee 15 % MakCHMMalbHOrO TEIUIOBOTO TIOTOKa Ha OTOMIEHHE Qomax), HPU  ONpPEAEICHHU
MaKCHMAaJIbHOTO pacxojia BOABI W3 TEIUIOBOW CETH Ha BBOJ CIEAYeT MCXOIUTh W3 MaKCHMAIIbHBIX
TEIUTOBBIX TTOTOKOB Ha OTOIUICHHE, BEHTIILIIMIO U TOpsYee BOMOCHAOKECHUE: Qpmax— IPH OTCYTCTBHU
0aKOB-aKKyMYJISITOPOB Ha TOpsidee BOJOCHAOKEHHE WM CPETHETO TEIUIOBOTO IOTOKA Ha Topsdce
BOJIOCHAOXKeHHE, Qpm — MPH HAIWMYHKH 0AKOB-aKKyMYJSATOPOB. B 3TOM cilydaB OrpaHUYCHHE MOJaYH
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TCIJIOHOCUTEJIA Ha BBOJ CJICAYCT BBIIIOJIHATL IMYTEM IMPUKPBITUA KilallaHa, PEryIUPYIOMICTro Inojaavdy
TEIJIOHOCUTEIIA Ha BOAOIIOAOTPEBATEIIb TOPAUCTO BOI[OCHa6)KeHI/I$I.
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Puc. 1. OqHocTyneH4yaTasi cucTeMa NpHcoeIMHEHUs BOAONO0TpeBaTe/Iell ropssyero
BOJOCHA0KEHHS ¢ aBTOMATHYECKHM PeryJIMpoBaHHEM PAcX0/1a TeIUIOTHI HA OTOILICHHE U
3aBHCHMBIM IpucoeanHeHueM cucreM oromienus B HTII u UTII

1 — BOJIONOIOTPEBATEND TOPSTIETO BOIOCHAOKEHNS, 2 — TTOBBICUTENBHO-IIMPKYJISIINOHHBIA HACOC
ropsiyero BogocHaOKeHus (MMyHKTUPOM — HUPKYISILUOHHBIA HACOC), 3 — PeryJupyIOIINiA KiIanaH ¢
3IEKTPOIPUBOJIOM, 4 — PETYIATOp Nepenasa JaBlIeHuH (IpsSMoro AeiHCTBHA), 5 — BOJOMEp IS
XOJIOJTHO# BOJIBI, 6 — PETYNATOP MOJa4YM TeTUIOTH Ha OTOILICHUE, Topsiuee BOJOCHAOKEHHE U
OTpaHUYEHHS] MAaKCIMAJIBLHOTO pacxo/ia CeTeBOi BOIBI HAa BBOI, / — OOpaTHBINA KialaH,

8§ — KOpPEKTUPYIOLIHI MOAMEIIUBAIOIINI Hacoc, 9 — TEII0CYeTUHK, /() — NaTYUK TEMIIEPATYPHI,
1] — maT4uK pacxopaa BoJbl, /2 — CUTHaJl OrpaHUYEHUN MAKCHUMAJIBHOTO PACX0Aa BOJBI U3 TEMIOBOU
CeTH Ha BBOJ, /3— JaT4YMK JaBJICHHS BOABI B TPYOOIPOBO/IE
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Puc. 2. /IByxcTyneH4aTasi cxeMa npucoeIuHeHusi BOJONO0TrpeBaTeieil ropsauero
BOJOCHA0KEHH S VIS KMJIbIX U 001IeCTBEHHBIX 3JaHUI U KUJIBIX MUKPOPAHOHOB € 3aBHCUMBIM
npucoeguHeHuem cucrem oromieHusi B LTI u UTII

a — cXeMa C CaMOCTOSTENbHBIM PErYISITOPOM OrPaHUUYEHUS pacXxoa CETEBOI BOJbI HA BBOI,
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6 — (parMeHT CXEMBI C COBMEIICHUEM (DYHKIIMI PEryIHPOBAHUS PACX0/ia TEIUIOTH HAa OTOIICHUE,
ropsiuee BOAOCHA0KEHHE U OIPAHMYCHHUS PACX0/1a CETEBOM BOJIBI B OJJHOM PETYJISTOPE
1 — 13— cwm. puc 1, 14 — peryasaTop orpaHu4eHNH MaKCHMAaJIbHOTO pacxoa BOABI Ha BBOJ
(mpsimoro peicTBusA), /4a — HaTINK Pacxoda BOIBI B BUJIE CY)KAIOMIETO YCTPOWCTBA (KaMepHas
nuagdparma), /5 — perynsaTop MoAavu TEIIOThl Ha OTOILICHUE, /6 — 3aBUXKKa, HOPMAJIBHO 3aKPhITas,
17 — perynaTop mojavy TeIIOTH Ha TOpsYee BOIOCHAOKEHHE (TIPSIMOTO JICHCTBHA)
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npucoeguHeHueM cucrem oromiaenus B LIITIL

1-17—ocm. puc. 1, 2, 18— curHan BKIIOYEHHsI HAcOCa MPH 3aKpbITUH KianaHa K-2;

19 —perynsTop nepenana qaBiIeHUH (JIEKTPOHHBIH)
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Puc. 4. IByxcTyneH4arasi cxeMa IpHCOeAMHECHHS BOJOIIOA0TPeBaTe el ropsa4ero
BOJAOCHA0KeHUS VIS KUJIBIX U 001LeCTBEHHBIX 3aHMIl ¥ )KMJIBIX MUKPOPaOHOB C HE3aBHCHMbIM
npucoeguHenuem cucrem oromienusi B HTII u UTII
1 — 19— cm. puc. 1 — 3; 20 — BojonoAorpeBareib OTOMIEHUs, 2/ — BOJAOMED FOpSYEBOHBIMN,

22 — NOANUTOYHBIA HACOC OTOIUIEHMUS], 23 — PETYISATOp MOANUTKY, 24 — MpeNoXpaHUTENbHBIN

KJanas, 25 — UUPKYJSIIIMOHHBIA HACOC OTOTUICHUS
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Puc. 5. /IByxcTyneHyaTasi cxeMa NpHCOeAMHEHHsI BOOIIOorpeBaTe el ropsiuero
BogocHa0:kenusi B UTII ¢ BogocTpyiiHBIM 3/1¢BATOPOM M ABTOMATHYECKHM PeryJIHpoBaHHEM
pacxo/ia TeIUIOThI HA O0TONIeHHe (MPHMep y4eTa TenJoThI 0 BoAoMepaMm)
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Puc. 6. IByxcTyneH4arasi cxeMa NpHcoeAMHEHHS BOAOIIOA0TPeBaTe el ropssiero
BofocHaOkeHust B UTII ¢ 3aBucMMBIM NIpHCOeJUHEHHEM CHCTEM OTOILICHHS U MO(acaJHbIM
ABTOMAaTHYECKHM PeryJupoBaHMEM PacxoJa TemJI0Thl Ha OTOIICHHe
1 —25—cm. puc. 1 —4
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Puc. 7. OqHocTyneHuyarasi cxeMa NpUcOeIMHEHUs BOAONO0rpeBaTesiei ropsiuero
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Puc.8. /[ByxcTyneHuyarasi cxeMa npucoeJUHEeHHsI BOJONOAOTpeBaTe el ropsiuero
BOJOCHA0KeHHUsI ¢ 3aBHCHMbIM MPUCOEANHEHHEM CHCTEM OTOMJIEHUS IPH OTCYTCTBUH
peryJsiTopoB pacxoaa TermioTsl Ha oTomiedue B LTI u UTIT
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Puc. 9. Cxembl npucoeIUHEeHNs CHCTeM ropsiuero BogocHa0xenns u ororienus B UTII npu
3aBHCHMOM (2) MPHCOEJUHEHUH CHCTEMbI OTOILICHHS Yepe3 3JIeBaTop
(MyHKTHPOM — ¢ HUPKYJISIHOHHBIM HACOCOM) € Y4eTOM TeIJIOThI M0 TeIIoMepy 1
He3aBUCUMOM (0) — € y4eTOM TeI10ThI [0 BOAOMePY
l — 26 — cm. puc. 1—5; 27 — perynarop cMelIeHUs ropstaedl Boabl, 28 — Temiomep
JIBYXIIOTOYHBIN TPEXTOYEUYHbIH, 29 — npoccenbHas auadparma

3.17 Cxemsl, ykazaHHble Ha puc. 1,2,4, MoryT npuMeHsTbes Takke 1 B UTII, npu s3ToM noparomuit
TpyOOIIPOBO/I CUCTEMBI BEHTWIISILIMY MOAKIIIOUAETCS 10 KiallaHa, PeryInpyonlero mojady TerioThl Ha
OTOIIJICHHE.

3.18 Ha puc. 5 u 6 mpuBeneHbl JBYXCTYIEHUYAThIe CXEMbI NPUCOECAUMHEHHS BOAONOJOrpeBaTeneit
ropstaero BogocHaOxeHus B TII ¢ neHTpanbHBIM aBTOMaTHYECKUM PETYINPOBAHUEM Oa4N TEIIOTH
Ha OTOIUIEHHE C MOMOUIBIO BOAOCTPYWHOIO 3JIeBaTOpa C PEryaupyromed HIriod u ¢ nodacaaHbiM
ABTOMATHUYECKUM PETYIHPOBAHHEM MOJauH TEIUIOTHI Ha OTOILUIEHHE (CM. pHuc. 6).

ABTOMaTHYECKOE PEeryIMpOBaHUE MOAAYH TEIUIOTH Ha ororyieHne B UTII moxet ObITh MIpUMEHEHO
TaKKe I OJHOCTYNEHYATON CXEMBI IPUCOSIMHEHHS BOIOIIOJOTPEBATENECH TOPSTYEr0 BOAOCHA0KEHHS
1o puc. 1

3.19 Ilpu npuMEHEHUHN OJHOCTYIIEHYATOW CXEMBI IO pHUC. 7 TEepeMbIUKa C 3aABHKKON 4 OTKpHITA B

h max

QO max

MIPEIBKITIOUCHHON CXeMe), a TIepeMbIuKa C 3aIBIDKKOW B TpemaycMaTpuBaeTcs I paboTHl B JICTHUI

OTOINUTEIIBHBIA nepuoa MNOpu COOTHOIICHUN < 0,2 (BOHOHOHOFpeBaTeJ'II) pa60TaeT 10

h max 1

>
Qo max

BOJIOIIOJIOTPEBATENb PA0OTAET B TEYEHHUE BCETO ToJia M0 NapauIeNIbHOW cXeMe.

[Ipu npuMeHEeHUH ABYXCTYIEHYATOH CXEMBI MO pUC. 8 AJs KHJIBIX M OOIIECTBEHHBIX 3JIaHUIl C
MAaKCHUMAJIBHBIM TCIIJIOBBIM ITIOTOKOM Ha BECHTHIIALIMKO MCHEC 15 % MAaKCHMAJIBHOI'O TEIJIOBOI'O ITOTOKA
Ha OTOIUIEHHE BOAOIOAOTPEBATENb 2-i CTYIIEHH B OTONMUTENBHBIA Mepro] paboTaeT Mo IMepeMbIUKe ¢
3aIBIKKON A (TI0 MPEeIBKIIOUYEHHON cXeMe), a TepeMbluKa C 3aIBIKKON A mpeaycMaTpUBaeTCs IS
paboTel B neTHWi mepuoj. Ilpu NMpUMEHEHHWU 3TOH CXEMBI B MPOHM3BOJCTBEHHBIX 3IaHUSX WM HA
IPyIIy OOMIECTBEHHBIX 3/IaHUI C TEIUIOBBIM MMOTOKOM Ha BEHTWIALUIO Oonee 15 % TeroBoro moroka
Ha OTOIUIEHHWE TepeMbluka C 3aJBUXKKOM 4 B CXeMe Ha pHUC. 8§ He TMpeaycMaTpuBaercs,
BOJIOTIO/IOTPEBATENb pa0OTAET B HAJIMYUHM BCETO TOJa O MEPEMBIYKE C 3aJIBIKKON A 10 cCMemaHHON
CXEMe.

3.20 TlpuBencHHBIC CXEMBI MPHCOCTUHCHUS MOTPEOUTENEH TEIJIOTHI K TEIUIOBBIM CETAM HE
OXBAaTbIBAIOT BCEX BO3MOXXHBIX BAPUAHTOB. MOFyT MMPUMCEHATHCA TAKXKE APYIrUe€ CXEMbI ITPUCOCANHECHUA
moTpeOuTENeH TEIUIOTH K TEIUIOBBIM CeTSIM, OO0ECIeuMBaIONe MUHHMAIBHBIA pPacxoX BOIBI B
TEIUIOBBIX CETSIX, SKOHOMMIO TEIUIOTHl 3a CYET IHPUMEHEHUS PEryylsaTOpOB pacxoja TEIUIOThl M

~

MEPHOA; TPH COOTHOLICHUH nepeMbluka C 3amBWKKON A He Tpebyercd, H
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OrpaHHUYMTeNeil MAaKCUMAJIBHOTO PAacX0/ia CETEBOM BOABI, KOPPEKTUPYIOIIUX HACOCOB UIIH JIEBATOPOB C
ABTOMATHUYECKUM PETyJUPOBAaHMEM, CHIKAIOUIMX TEMIIEpPAaTypy BOMBI, IOCTYMAIOMIEH B CHCTEMBI
OTOIJIIEHHS, BEHTHIALMY 1 KOHAUIIMOHUPOBAHHS BO3yXa.

3.21 Ilpu TerutocHaOXXEHMM OT KOTEJNBHOM MomHOocThI0 35 MBT M MeHee mHpu TEXHHKO-
HSKOHOMHYECKOM 00OCHOBAHUH JJONYCKAETCs MPUCOEANHEHHE K TEIUIOBBIM CETSIM BOJIOIOAOrpeBaTeieit
CHCTEM TOPSUEro BOJOCHAOKEHHWS 1O OJHOCTyIeH4YaTod cxeme (cM. puc. 1 u 7) HE3aBUCUMO OT
COOTHOUIEHHS TEIUIOBBIX HATPY30K CHCTEM TOPSIYETro BOJOCHAOKEHNUS U OTOILICHUSI.

3.22 B 3aKkpbITBIX CHUCTEMaxX TEIIOCHAOXKEHUS NMPU NPUCOCIUMHEHUH K TEIJIOBBIM CETSIM CHUCTEM
ropsiYero BOJOCHAOKEHUS] C UMPKYJSIIMOHHBIM TpyOompoBogoM (cM. puc. 1 — 8) HOIKHBI
IIPEAyCMaTPUBAThCS UPKYIIALUOHHBIE MM MTOBBICUTEIbHO-IIMPKYJSILUOHHBIE HACOCH! B COOTBETCTBUU
¢ TpeboBarmssvMu CHull 2.04.01-85.

3.23 Ilpu nByXCTymeHYaTBIX CXeMax IPHCOSIMHEHUsI BOJOIOAOTpEBaTeNeil cucTeM Tropsdero
BOJIOCHAOXKEHUSI C TNPUHYJUTENBHOM  IUPKYISAIHMEH BOIBl  IMPKYISIMOHHBIA  TPyOONpPOBOJ
PEKOMEHIYETCsI IPUCOEANHSTH K TPyOOIIPOBOy HarpeBaeMoin BOJBI MEKLy BOJIOIIOJOTrpeBaTesiMu 1 1
II crymeneit, a mpm mapaUIeTIbHOM CXeMe TPHUCOSAWHCHHS — K TpPyOOIPOBOMY XOJOITHOM
BOJIONIPOBOAHONW  BOJABI WJIM K  TPyOONpOBOAY HarpeBaeMoil  BOABI  MEXIY  CEKIUSIMHU
BOJIONOAOT PEBATEIS.

3.24 T'opstaee BogocHa0KEHUE B OTKPBITHIX CHCTEMAaX TEIIOCHA0KEHUS TOTDKHO MIPHCOCTMHATEHCS K
MOJIAI0IEMY U 00paTHOMY TPYOONpPOBOJaM JIBYXTPYOHBIX BOJSHBIX TEIUIOBBIX CETEH depe3 Peryisrop
cMmenleHust Boabl (puc. 9) Uil IMojayu B CHCTEMY TOpSYETO BOAOCHAOXKEHHsS BOJABI 3aJlaHHOU
TeMIepaTypsl.

OT16Op BOABI ISl TOPSYETO BOJOCHAOKEHHUSI U3 TPYOOIPOBOIOB M MIPUOOPOB CUCTEM OTOILICHHS HE
JIOITyCKaeTCH.

3.25 B OTKpBITHIX CHCTEMaxX TEIIOCHAOKEHUS UPKYIISIIMOHHBIN TPYOOIIPOBOJ] CUCTEMBI TOPSYEro
BOJIOCHA0)KEHUSI PEKOMEHYEeTCsl TIPHCOCAMHATh K 00paTHOMY TpyOONpPOBOJAY TEIJIOBOM CETH IOCie
oTOOpa BOJBI B CHCTEMY TOpsA4ero BojocHabxkeHus (puc. 9, a), Ipu 3TOM Ha TPYOOIPOBOAE MEXKIY
MECTOM O0TOOpa BOABI M MECTOM MOAKIIOYEHHS IHMPKYISIMOHHOTO TpyOOIIpoBOAa IOJIKHA
IpeAycMaTpuBaTbesl auadparMa, paccuMTaHHas Ha TalleHHE HAlopa, PaBHOTO COIPOTUBIICHHIO
CHCTEMBI TOPSTYEro BOAOCHA0KEHHS B IMPKYJSIIUOHHOM PEXUME.

3.26 B OoTKpHITHIX CHCTEMaX TEIUIOCHAOKEHHS IIPH JaBICHUH B 0OPaTHOM TPYOOTIPOBOE TEILUIOBOM
CeTH, HEJOCTATOYHOM JUIS TOJaddl BOJBI B CHCTEMY TIOPSIMETO BOAOCHAOXKEHHs, Ha TPyOOHpoBOIE
ropsieil BOABI IIOCIE PETYJIATOpa CMEHICHHWsS CIeAyeT IpelyCMaTpUBAaTh IOBBICHTEIIBHO-
LIUPKYISIOHHBIN Hacoc (puc. 9, 6). Ilpu 3ToM ycTaHOBKa quadparMsl, NpeaycMOTpeHHOH 1. 3.25, He
TpeOyeTcs.

3.27 Topsuee BomocHaOXEHHE IUIA TEXHOJOTMYECKHX HYXI HOIyCKaeTcs INpeoycMaTpHBaTh U3
CHCTEMBI TOPSYEro BOAOCHAOXKEHWS IS XO3SHCTBEHHO-OBITOBBIX HYXKJ, €CIIM TNapaMeTphl BOIBI B
CHCTEME XO3SHCTBEHHO-IIUTHEBOIO BOJOIPOBOAA YIOBJIETBOPSIOT TPEOOBAaHHUSAM TEXHOJIOIMYECKOTO
MOTPEOUTEJISI, IPU YCIOBHU:

HaJIN4HS TOpSYEH BOJIBI MUTHEBOTO Ka4eCTBA IS TEXHOJIOTUYECKUX MTPOIIECCOB;

OTCYTCTBHS IIPOM3BOJCTBEHHOTO BOJONPOBOAA C KadeCTBOM BOJBI, MPUTOTHBIM ISl JTAHHOTO
TEXHOJIOTHYECKOTO MpoLecca.

3.28 Ilpu TeriocHabXeHUU OT OJJHOTO TEIUIOBOT'O MyHKTA IIPOU3BOJICTBEHHOTO MJIM OOLIECTBEHHOTO
3[IaHUS,, WMEIOLIETO pa3IWYHbIE CHCTEMBI MOTPEOTICHUS TEMIOTHI, KAXKIYH H3 HHUX CIEAyeT
MIPUCOEINHATh IO CaMOCTOSITENBHBIM TPyOOIpPOBOZAM OT PaCHpeleIUTENbHOr0 (TTOJAOMIET0) U
cOopHOTO (00paTHOTO) KOJIIEKTOPOB. JlommycKaeTcsi MPUCOSANHATh K OJHOMY OOIIeMy TpyOOmpoBOIy
CHCTEMBI TEIUIONOTPeOCH!s, padOTaloONMe NPU PA3INYHBIX PEKUMaX, yOaJCHHBIE OT TEIUIOBOTO
nyHkTa Oosiee ueM Ha 200 M, ¢ TPOBEPKOH PabOTHI 3TUX CHCTEM IPU MaKCUMAaJIbHBIX 1 MUHHUMAJIbHBIX
pacxofax U napaMmeTpax TeIJIOHOCUTEIS.

3.29 OOparHplii  TpyOOHmpOBOX  OT  CHCTEM  BEHTWIALMM  NPUCOEIMHSCTCS  Iepen
BOJIOIIOJIOrPEBATEIIEM TOPSIUEro BOJOCHA0KeHus | crynenu.

IIpu sTOM, €cnu moTepH JaBJICHUS MO CETEBOW BOJIe B Bojomnoorpesarene I ctynenu npeBbicaT 50
klla, obGopymyeTcss mepeMBIdKa BOKPYT BOJOINOJOTPEBATENIsl, HAa KOTOPOW YCTaHABIMBAIOTCS
IpoccenbHas quadparMa Wik peryaupyroniui KianaH, pacCUUTaHHbIE HA TO, YTOOBI MOTEPH AABICHUS
B BOJIOTIO/IOTPEBATEINE HE MPEBBIIIAIN PACUCTHON BEIHINHBI.

3.30 K mapoBbIM TEIUIOBBIM CETSIM IMOTPEOMTENHM TEIUIOTHI MOTYT HPUCOCIUHATHCS: 110 3aBUCHMOM
CXeMe — C HEIOCPEACTBEHHOH Mojadel mapa B CUCTEMBI TEILUIONOTPEOICHHUS ¢ U3MEHEHHEM WM 0e3
N3MEHEHHMS TTapaMeTPOB Mapa; 10 HE3aBUCHMOW CXeMe — Jepe3 MapoBOISTHbIEC OO PEBATEINN.

Hcnonp3oBanue [uis meneil ropsuero BogocHa0KeHHs MapoBBIX BOAOHArpesarenei 6apOOTaxHOTO
TUIA HE JIOMTYCKAeTCsl.
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3.31 Ilpm HeoOXOOMMOCTH W3MEHEHHS MapaMeTpoB Iapa JODKHBI IIpeIyCMaTpHUBATHCS
PEIYKIIMOHHO-OXJIaJUTEIIbHbIC, PEIYKIIOHHBIC HIIH OXJIaJUTEIbHbIC YCTAHOBKH.

Pa3memnienne 3THX YCTpOMCTB, a TakkKe YCTAaHOBOK cOOpa, OXJIaXKJCHHUS M BO3BpaTa KOHJIEHcCara B
ITII nou B UTII cienyer mpenycMaTpuBaTh Ha OCHOBAHUM TEXHHKO-3KOHOMHYECKOIO pacyera B
3aBUCHMOCTH OT YHCJIa MOTpeOUTEIed W pacxoja rnapa co CHWIKEHHBIMHU IapaMeTpaMHM, KOJIMYEecTBa
BO3BpAIllaeMOr0 KOHJICHCATa, & TaKXKe pAaCIONIOKEeHUsI IOTpeOuTeNneil mnapa Ha TEPPUTOPHU
MIPEATIPUATHS.

3.32 Ilpu mpoeKTHpOBaHUM CHCTEM cOOpa M BO3BpaTa KOHJEHCATa CJIEAYeT PYyKOBOICTBOBATHCS
TpeboBanusimu pa3a. 3 CHull 2.04.07-86%*.

3.33 B TemIoBBIX IyHKTax C YCTAaHOBKaMu cOOpa, OXJaXJICHUS M BO3BpaTa KOH/EHCATA OJDKHEI
IIPeyCMaTpUBaThCsl MEPOIIPUATHS 110 HCIOJIb30BAHUIO TEIUIOTHI KOHJIEHCATa ITyTEeM:!

OXJIK/ICHHUSI KOHJEHCaTa B BOJOIOJOTPEBATENSIX C MCIOJIb30BAaHUEM HArpeTod BOABI IS
X035 CTBEHHO-OBITOBBIX MITH TEXHOJIIOTMYECKUX MTOTpeOUTENel Topsiueii BoIbl,

MIOJTyYCHNUS Mapa BTOPUYHOTO BCKUIAHUS B PACIIMPUTENBHBIX Oakax ¢ HMCIOJIB30BAHHEM €ro I
TEXHOJIOTHUECKUX NOTpeOuTeNeil mapa HU3KOTO TaBJICHNUS.

3.34 B TemnoBBIX IYHKTaX, B KOTOPBIE BO3MOXKHO IIOCTYIIJICHHWE 3arpsa3HEHHOTO KOHJAEHCAaTa,
JIOJDKHA TIpeJyCMaTpHBaThCS IIPOBEpKAa KadecTBa KOHJEHCaTa B KaXIOM cOOpHOM Oake W Ha
JIPEHaXHBIX TpyOompoBogax. CrnocoObl KOHTPOJSI yCTaHABIMBAIOTCS B 3aBUCHMOCTH OT XapakTepa
3arpsI3HEHUSI ¥ CXEMBI BOJIONIOIT'OTOBKH Ha UCTOYHUKE TETIIOCHA0KEHHS ITapOM.

3.35 Ha TtpyOompoBojgax TEIUIOBBIX CETed W KOHJEHCATONMPOBOAAX TIpU HEOOXOAMMOCTH
MOTJIOMIEHU H30BITOYHOTO HAaropa JODKHBI IPEIyCMaTPUBATHCS PETYIATOPHI JABICHHUS WIN
JIpoccenbHbIEe Anadparmel.

4 OBOPYJIOBAHME, TPYBOIIPOBO/IbI, APMATYPA U TEILJIOBASI U30JISILIUS
BOJIONOJOT PEBATEJIN

4.1 B TEWIOBBIX IyHKTax CJIEAyEeT NPUMEHSTh BOISHBIE TOPH3OHTAIBHBIC CEKIIMOHHBIC
KOXKYyXOTpyOHBIE WM IUIACTUHYATBIC BOAOIONOTPEBATENM JIMOO MApoBHIE TOPU3OHTAIBHBIC
MHOTOXOJIOBBIE€ BOJIOTIOIOT PEBATEINN.

B xadecTBe KOXXyXOTpYOHBIX CEKIIMOHHBIX BOJIOTIONOTPEBATENICH PEKOMEHIyeTCsl IPUMEHATh BOJIO-
BoasHbie mogorpesaresi mo 'OCT 27590, cocrosime U3 CEKIHA KOXKYXOTPYOHOTO THIA ¢ OJOKOM
OTIOPHBIX MEPErOpONOK Ul TerToHOcuTens nasieHneM 1o 1,6 MIla u temmeparypoit no 150 °C. B
Ka4yecTBe IUIACTHHYATHIX MPHUMEHHCh BomomomxorpeBatenu mo ['OCT 15518. Opmnako oHH He
IIpeIHa3HAYAINCH CIIEHHAIBHO JUIsi padOTHl B cUCTEeMax TerutocHaOkeHns. OHM TPOMO3JIKM M MEHee
(G (QEKTUBHBI 110 CPaBHEHHIO C KOHCTPYKIMSMH Takux ¢upMm, kak Anbga-JlaBans, CBEII, APV,
Lererepm u ap. Ho 3apyOexHbie (GUPMBI HE PacKpHIBAIOT METOJIUKH MOJ00Opa BOAOIOIOIPEBATEINEH,
IIO3TOMY B IIPHJIL. 8 JaHBI TOJIBKO OOIIHE XapaKTePHUCTUKN PEKOMEHIYEMbIX K IPUMEHEHHUIO B TEIUIOBBIX
ITyHKTaX ITACTHHYATHIX BOAOMOOTPEBATENICH IEPEUNCIEHHBIX (QrpM.

4.2 Jlns cucteM  TopsYero  BOJOCHAOXKEHMsSI  JIONYCKAETCSl  NMPHUMEHSATh  E€MKOCTHBIE
BOJIOTIOAOTPEBATENN C HCIOJIB30BAaHUEM HX B KadecTBE OAaKOB-aKKyMYISATOPOB ToOpsidell BOJBI B
CHCTEMaxX TOpSYEro BOJOCHA0XKEHMsI NMPH YCIOBUU COOTBETCTBHSI MX BMECTUMOCTH TpeOyeMoW IO
pacdeTy BMECTHMOCTH 0aKOB-aKKyMYJISITOPOB.

4.3 ]I BOMO-BOASHBIX IOJOTpEBATENeil cleayeT NMpPUHUMATh IMPOTUBOTOYHYIO CXEMY IIOTOKOB
TEIJIOHOCUTETIEH.

Jnst TOpPHU3OHTANBHBIX CEKIMOHHBIX KOXYXOTPYOHBIX BOJOIIOJOIpEBATENCH Tpeomias BoJa U3
TEIJIOBOW CETH JOJDKHA MOCTYNATh: Al BOAOIOAOTPEBATENICH CHCTEM OTOIICHUS — B TPYOKH, AT
BOJIOTIOJIOTpEBaTENEH CHCTEM IrOpSYEro BOAOCHAOKEHHSI — B MEXTPYOHOE ITPOCTPAHCTBO.

Jnst mnacTMHYATHIX TEIUIOOOMEHHUKOB HarpeBaeMasl BOAa JOJDKHA NPOXOAUTH BJOJNb NEPBOW U
IIOCJICHEN IIJIACTUH.

Jis TapoBOASHBIX MOIOTPEBATENEH Mmap JOIDKEH MOCTYNaTh B MEXTPYyOHOE IIPOCTPAHCTBO.

4.4 Jlng cucteM TOpSYEro BOAOCHAOXKEHHS TOPHU3OHTAIBHBIE CEKIMOHHBIE KOXYXOTpyOHBIE
BOJIOTIOJIOTPEBATEH JIOJDKHBI PUMEHSTHCS C JIATYHHBIMH TPYOKamMH, a €eMKOCTHBIE — C JIATYyHHBIMHU
WIN CO CTIbHBIMU 3MeeBUKaMH. J[Is IUIACTUHYATBHIX TEIJIO0OMEHHUKOB JOJDKHBI MPUMEHSTHCS
MIJIACTUHBI U3 HeprkaBetomel cramu mo 'OCT 15518.

4.5 Pacuer mNOBEPXHOCTH HarpeBa BOMO-BOASHBIX IIOAOrpeBaTeneil Ui CHUCTEM OTOIUICHMS
MIPOBOJUTCSA NPHU TeMIlepaType BOJbl B TEIJIOBOW CETH COOTBETCTBYIOLICH pacueTHON TeMIepaTrype
Hapy)XHOT'O BO3yXa JUIsS MPOCKTUPOBAHHMSI OTOTUICHHUS, a JJIsl CHCTEM TOpSiYero BOJOCHAOKEHUS] — MPH
TEMIlepaType BOZBI B IOJAIOIIEM TPYyOONpPOBOJE TEIUIOBOM CETH, COOTBETCTBYIOLIEH TOYKE H3JIOMa
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rpadguka TeMmmeparypbl BOAbI WIM MHHUMAIBHON TeMIIEpaType BOBI, €CIIM OTCYTCTBYET H3JIOM
rpaduka TemrepaTyp.

Mertoauka omnpeieneHus pacueTHOM TEIMJIOBOM IPOM3BOAMTEILHOCTH  BOJOMOJOTpEBaTENeH
OTOIUICHUS ¥ TOPSYEro BOAOCHAOKEHHUS, METOAWKA OIpeleNieHHs mapaMeTpoB I pacdera
BOJIOTIOZOTPEBATEIEH CHCTEM OTOIUICHHS W TOPSYEro BOJOCHAOKEHHWS MPH Pa3IMYHBIX CXeMax
MPUCOEIUHEHNS BOAONOAOTpEBATENEN IPUBEIEHBI B IPUIL. 2—o06, a B Ipuil. 7, 8 IpuUBEIEHBI TEILIOBOU U
THJIPABIMYECKUH PacuyeThl BOJO-BOJSHBIX OJOTpEBaTeNeH pa3InyHbIX KOHCTPYKIIHUIL.

4.6 Kaxp1it TapoBOASHON MOJOTPEBATENh TOJDKEH OBITh 000py0BaH KOHICHCATOOTBOTYMKOM WA
pEryasaTOpOM MepenuBa Uil OTBOJA KOHAEHCATa, IITYIEpaMH C 3alOpPHOM apMaTypod Aisl BBITyCKa
BO3/yXa U CIYCKa BOJABI M IPEAOXPAHUTEIBHBIM KIIAallaHOM, IPEAyCMaTPUBAEMbIM B COOTBETCTBHUU C
TpeboBanusiMu «[IpaBuil ycrpoiicTBa M 0€30MacHOW SKCIUTyaTallid COCYZOB, DPa0OTAIOMIMX I10]
naeineHrueM» I'ocroprexHaaszopa. TemnoBoil U THAPABINYECKUM PacUET NapOBOISHBIX MOAOTpEBaTENEH
TIPUBEJICH B TPUIL 9.

4.7 EMKOCTHBIE BOJOIIOJOTPEBATENHN JIOJDKHBI OBITH OOOpPYHOBAaHBI IPEAOXPaHUTEIHLHBIMU
KJIallaHaMM, YCTAHaBIMBAaEMBIMH CO CTOPOHBI HAarpeBaeMoi Cpeabl, a TakXKe BO3IYLIIHBIMH U
CIIyCKHBIMHU YCTPOICTBaMH.

4.8 Yucio Bog0-BOJSHBIX BOJIONOAOTPEBATENeH CaelyeT MIPUHUMATE:

JUISL CHCTEM TOpSIYero BOJOCHAOXKEHUS] — JBa TapajlIeJIbHO BKJIIOYEHHBIX BOJIOINOJOIPEBATENS B
KaKJIOW CTYIEHH MOI0TPEBa, pacCUMTAHHBIX Ha 50 % MpOU3BOIUTEILHOCTH KAXKIBIH;

JUISL CUCTEM OTOIUICHUS 3JaHUWA U COOPY)KEHUH, HE NOMYCKAIOUIMX NEPEPBIBOB B M10JAYE TEILIOTHI,
— J1Ba NMapajuIeNIbHO BKIKOYEHHBIX BOJONONOTPEBATENS, KaX bl U3 KOTOPBIX AOJKEH PACCUUTHIBATHCS
Ha 100 % npou3BOAUTEIBHOCTH.

[Ipn MakcHMManbHOM TEIJIOBOM IIOTOKE Ha Topsiuee BoJOCHaOkeHue 10 2 MBT wim npu
BO3MOXKHOCTH TOAKIIOYEHUS IEpPEeIBMKHBIX BOJOMOAOTPEBATENBHBIX YCTAHOBOK  JIONYCKAETCs
MpeycMaTprUBaTh B K&XK/IOM CTYNEHH TIOI0TPEBa OAWH BOAOIMOIOTPEBATENh TOPSUETr0 BOAOCHAOKEHHS,
KpOMe 3JJaH1H, He TOITyCKAIOINX IIePEPHIBOB B ITOIa4e TEIUIOTH Ha TOpsSYee BOJIOCHAOKEHHE.

s NpOMBILUIEHHBIX W CEIbCKOXO3SMCTBEHHBIX MNPEANPUSATHI YCTaHOBKAa ABYX MapajliebHO
BKJIFOUYCHHBIX BOJOIO/IOTPEBATENEl B KaXKIO0H CTYIIEHH TOPSYEro BOJOCHAOKEHHMS JUIS XO3SIHCTBEHHO-
OBITOBBIX HYXK MOXET IPeAyCMaTpUBaThCs TOJIBKO ISl IPOM3BOACTB, HE JOIYCKAIOIIMX [IEPEPHIBOB B
11o/1aye ropsyeii BOJbL.

[Ipu ycTaHOBKE Ui CHCTEM OTOIICHHS, BEHTHSIIMU U TOPSYEro BOJAOCHAOKEHUS MapOBOISHBIX
BOJOIIOOTPEBATENEH YUCIO MX JODKHO INPUHUMAThCS HE MEHEE NIBYX, BKIIOYAEMbIX MApaIENIbHO,
pe3epBHBIE BOAOIIOIOTPEBATENN HE MPEAYCMATPUBAIOTCSL.

JUIl TEXHONOTMYECKUX YCTAHOBOK, HE JOMYCKAIOHNIMX IEPEPBIBOB B I0Ja4€ TEIIOTHI, JOIKHBI
IIpeIyCMaTPUBATLCSL PE3EpBHBIE BOAONOJOrpeBaTenu PacueTHas NPOU3BOAMUTENBHOCTh PE3EPBHBIX
BOJIONIOJIOrpeBaTeNet 10JDKHA TTPHHUMATBCS B COOTBETCTBHUHM C PEKHMOM DPAOOTHI TEXHOJOTMYECKUX
YCTaHOBOK HPEATIPHUATHS.

HACOCHI

4.9 Tpu BHIOOpPE MOAKAYMBAOIINX HACOCOB YCTAHABJIMBACMBIX B COOTBETCTBHHU C TPEOOBAHUSIMH II.
3.5, cnieayeT NpUHUMATS:

oJ1adqy Hacoca — IO PacueTHOMY PAacXOAy BOABI Ha BBOJIE B TEIIOBOH MyHKT (mipwi. 10);

HAIoOp — B 3aBUCUMOCTH OT PAaCUeTHOT'O JaBJICHHS B TEIUIOBOW CETH M TPEOYIOMIErocs NaBICHUS B
MIPUCOCTMHAEMBIX CUCTEMaX MOTPEOICHUS TETUIOTHI.

4.10 IIpu BBIOOpPE CMECHTENBHBIX HACOCOB Ui CHCTEM OTOIUICHHS, YCTaHaBIMBAaeMBIX B
cooTBeTcTBUH ¢ Tpeboanusamu . 3.4 u 3.7, B UTII cnenyer mpuHUMATS:

a) NpU YCTAaHOBKE HAacoca Ha IMEepeMBIYKE MEXIy IOJAIOIIMM U O0paTHBIM TPYOOIPOBOJAMH
CHCTEMBI OTOTIICHHS:

Harop — Ha 2—3 M OoJIblIIe TOTeph JAaBICHHS B CUCTEME OTOILICHNS;

noja4yy Hacoca G, kr/4 — no dopmyine

G:= l.lGdOu, 1))
rane Gy — pacyeTHbId MaKCHMAaJbHBIA PAaCcXOd BOIbl HA OTOIUICHWE W3 TEIUIOBOM CETH Kr/d,
ompenensercs 1mo popmyie
- Qomax
Gg=36——r

(T 1 T 2)C
1€ Qomax — MaKCHMaJIBHBIN TEIIJIOBOM MOTOK HA OTOIICHHE, BT;
¢ — yIenbHas TeroeMKocTb Boabl, K/ (kT °C);

2
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# — K03(PULNEHT CMELICHUs, ONPEAEIIEMbIH 10 popMyIie

Ti-Ta
us ——, 3)
To= T2
rae T, — TeMmmepaTypa BOIbI B IOJAIOIIEM TpPyOOIPOBOJE TEIUIOBOW CETH IIPH PaCYCTHOM

TeMIIepaType HapyKHOTO BO3AyXa Ul IPOCKTUPOBAHUS OTOILIEHHUS ty, °C;

T, — TO Xe€, B ITOJAI0NIEM TPyOOIIpoBoA€e cUCTeMBbI oToIuieHus, °C;

T, — TO e, B 00paTHOM TPyOOMPOBOIE OT CHCTEMbI OTOIUIeHus, °C;

0) pu ycTaHOBKE Hacoca Ha MOAAONIEM WM OOpaTHOM TPYOOIIPOBOAE CHCTEMBI OTOIIICHUS:

Harmop — B 3aBHCHUMOCTH OT JIaBJICHUS B TEIIOBOM CETH W TPEOYIOLIETOCs AABICHHUS B CHCTEME
OTOIUICHHUS C 3amacom B 2—3 M;

nojavy Hacoca G, Kr/4, — 1o ¢popmyie

G=11G, (1t u), 4)

4.11 CmecuTensHBIE HACOCH [UIS CUCTEM BEHTHIISAINHY, YCTAHABINBAEMBIE B COOTBETCTBUH C 1. 3 §,
cienyer npuHUMaTh 10 1. 4.10, moacrasmsist B popmynax (1) u (4) BMecto Gy, paCUeTHBINA PacXoi BOJIBI
Ha BEHTWIALUIO Gymax OIPEEIsIeMbli 110 hopMmyiie

QV max

GV max = 3.6 B B’ (5)
C(T 1 - T 2)
rae Qumax — MaKCUMAJILHBIN TETUIOBOM MOTOK HA BEHTWIISILMIO BT;
T8, — TemmepaTypa BOAbl B MOJAIOIIEM TPYOOIMPOBOJAE, MOCTYNAMOLIEH B Kamopudepsl, Npu

pacdeTHO# TeMIiepatype Hapy>KHOTO Bo3ayxa to, °C;

1%, — T0 ke, B 06paTHOM TPYOOIIPOBOIE TOCie Kanopudepos, °C.

KoadduuueHt cmerneHus: cieayer ompenaeisTe mo ¢opmynae (3), nmpuHHMas BMECTO T H Tp
TpeOyemMBble TeMIIepaTyphsl BOABI B TPyOOIIpOBOIaX J0 M IMOCIe KaTopu(epoB CUCTEMBI BEHTIIISIINN IPH
pacueTHOi TemMreparype Hapy>KHOTO BO3yXa.

4.12 Ilpum BbIOOpPE UMPKYISIMOHHBIX HACOCOB Ui CHCTEM OTOIUICHUS W  BEHTWIISIIHH,
yCTaHaBJIMBAaEMbIX B COOTBETCTBHH C TpeboBaHMsIMH T1. 3.10, creayer mpuHUMATh:

mojady Hacoca — II0 PAacYeTHBIM pacxoJaM BOABI B CHCTEME OTOIUICHHS W BEHTWILALNH,
OTIpe/IeIEHHBIM 110 (OpMYyJIaM TIPHIL. 3;

Hafnop — npu ycraHoBke HacocoB B UTII — nmo cymme noreps faBieHus B BOJONOJOTPEBATENSAX U
B CHCTE€Max OTOIUIEHUS M BEHTWILMH, a Ipu ycraHoBke HacocoB B I[TII momomHuTensHO ciexyeT
YYHUTBIBATh MIOTEPHU JaBiieHUs B TeIUIoBbIX ceTsix oT L[TII no nauGonee ynanennsix UTII.

4.13 TIpu BEIOOpE KOPPEKTHPYIOMINX HACOCOB, YCTAHABIMBAEMBIX B COOTBETCTBHU C TPEOOBAHUAMHU
. 3.9 cneayer NpUHUMATh:

noJga4yy HacocCa — IO pacYCTHOMY pacxoay BOJbI B CHUCTEME, Ha pr60np0B0)1ax KOTOpOﬁ OH
YCTaHaBJIMBACTCA,
Hamop — MO0 MHHHUMAJIbHO HeO6XO,Z[I/IMOMy pacrojiara€MoMy Haropy B MECTE NPHUCOCANHCHUSA

JTaHHBIX HACOCOB, BKJIFOYAs! CONMPOTHUBIICHHE TPYOOIIPOBOAA M PETYIHPYIOIINX YCTPOUCTB MEPEMbBIUKH.

4.14 TIpu BHIOOpE MOIIMHUTOYHBIX HACOCOB, YCTAHABIMBAEMBIX B COOTBETCTBHU C TPEOOBaHHUAMH II.
3.13 cnenyer mpuUHUMATE:

nofady Hacoca — B pazmepe 20 % oObeMa Boabl, HaxoasIeiics B TpyOOIIpoBoAax TEIUIOBOH CETH U
CHCTEM OTOIUICHHS ITOIKITIOUSHHBIX K BOIONIOJOTPEBATEITIO;

HaIop — 13 yCJIOBHS TOAJIEPKaHNS CTATHYECKOTO JIABJICHHS B CHCTEMAax OTOIUICHUS! M BEHTHIISILIN
C IIPOBEPKOH pabOThI CHCTEM B OTONUTEIBHBIN MEPUO UCXOS U3 MTbE30METPHYECKUX IPAPUKOB.

4.15 Yucno HacocoB, ykazaHHBIX B m. 4.9— 4.14, cnexgyer mpuHUMATh HE MEHEe IBYX, OAWH U3
KOTOPBIX SIBIISICTCS] PE3EPBHBIM.

B UTII npm wucnonb3oBaHuM OechyHAAMEHTHBIX IMPKYJSIHMOHHBIX HAcOCOB IOCIEIHHE
JIOITyCKaeTCs yCTaHaBIMBaTh Oe3 pesepBa (BTOPOI HacOC XpaHUTCS Ha CKIIaje).

IIpu ycTaHOBKE KOPPEKTUPYIOIUX CMECUTENIBHBIX HACOCOB Ha IIEPEMBIUYKE JOIyCKAETCs IPUHUMATh
nBa Hacoca, mo 50 % TpebyeMoii momaun KaxxIaslii, 6e3 pesepna.

4.16 Ilpu mombope NOAKAYMBAIOIINX, CMECHTENBHBIX M LUPKYISLHUOHHBIX HAaCOCOB pacdeTHas
mojava ux J0JkHa ObITh B mpezenax 0,7—1,1 momaun npu MakcumanbHoM KIIJ[ mis manHOrO THmHa
HaCOCOB. HpI/I OOMIBIINX (l)aKTI/I‘-IeCKI/IX pacxoJax BOAbl PCKOMEHAYETCA YBCIINYUBATH T'MAPABIMNYCCKOC
COIIPOTHBIICHHE CHCTEMbI 3a CYET YCTAaHOBKH APOCCENBHBIX AuadparM WIM HPUMEHSTh HAcOC C
PETYIINPYEMBIM 3JIEKTPOIIPUBOIOM.
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JUADPATMBI U JIEBATOPBI

4.17 [mameTp OTBEPCTHH IPOCCENBHBIX AuadparM d, MM, YCTaHABIMBAEMBIX B COOTBETCTBHH C
TpeboBanusamu . 3.26, 3.29 u 3.35, cnexyet onpenensaTs mo Gopmye

2
d:= 104Q (6)
AH

rae G — pacdeTHBIH pacxo/l BOABI B TPYOOIPOBOAE, T/4;

AH — Hamop, TacUMBIi IpoccenbHOi quadparmoi, M.

MUHUMaNBHBII TaMeTp OTBEPCTHS APOCCENbHON nuadparmbl JTODKEH NPHHAMATHCS PaBHBIM 3
MM/

[Tpu HE0OXOJMMOCTH Clle/lyeT YCTaHABIMBATH I1OCIEI0BATENBHO JIBe TUadparMbl COOTBETCTBEHHO C
OONBIIMMU  JAMAMETpaMH OTBEPCTUH, MpPU O3TOM pAacCcTOSHHE MexAy auadparMaMu JOJIKHO
npuHUMathkcs He Meree 10 D, TpyOomnpoBosa ( Dy—yCIOBHBIN AHaMETP TPYOOIPOBOAA, MM).

4.18 JInameTp ropJoBUHEI dJIeBaTOpa d, MM, CJIEIYET ONpeesTh Mo GopMyrie

@

rne Gy — pacyeTHBIH PacXoja BOJABI HAa OTOIUICHHE W3 TEIUIOBOM CETH, T/4, ONpPEACTSICMBIA IO
(opmyae (2);

# — K03 UIMEHT CMEIIeHIs, OnpeaessaeMblii o gopmyie (3);

H, — notepu Hamopa B CUCTeME OTOILICHHUS MOCIIE 3JIeBaTOpa MPH PACUSTHOM PACXOE BOJBI, M.

IIpu BeIOOpE 3J€BaTOpa ClEAYET NMPUHUMATH CTAHAAPTHBIA 3J€BaTOp C ONMKANIIMM MEHBIINM
JTUAMETPOM TOPJIOBUHEI.

4.19 MuHNMaTbHO HEOOXOAMMBIM Hamop H, M, Tepex »3JIeBaTOpOM Uil IPEONOJICHHS
THJIPABIHYECKOTO COMPOTUBIICHUS 3JI€BAaTOpa M MPUCOCIMHEHHONW K HEMY CHCTeMbl oToruieHus (6e3
y4eTa THAPABINICCKOTO COMPOTHBICHHUS TPYOOIIPOBOAOB, 000pYyIOBaHMs, MPHOOPOB M apMaTypHI IO
MECTa MPUCOCIMHEHHUS DIICBATOPA) JOIYCKACTCS ONPEACISITh 0 NPUOIIIKEHHON (hopMyrie

H= 141+ u)?, (8)

4.20 nametp cormuia 31eBaropa d. , MM, CIeIyeT OIpeAeisiTh o hopMyIie
GZ
Jdo

1

rze H, — Hamop nepez 371eBaTopoM, OIPeAeNIIeMbIH 10 MbE30METPUIECKOMY Ipaduky, M.

JlmameTp coruta ciexyeT OonpeaessTh C TOYHOCTHIO A0 JECATHIX JOJNEH MIUITUMETPA C OKPYTIIEHHEM
B MEHBIIYI0 CTOPOHY M NpuUHMMarth He MeHee 3 MMm. Ecim Hamop H;, mpesbimaer nHamop H,
ornpeneneHHbd Mo ¢opmyne (8), B 1Ba pasa M Oosiee, a TakkKe B Clydae KOIAa JIHaMeTp COIUIa,
ompeneNeHHbI Mo ¢Gopmyne (9), momydaercs MeHee 3 MM, H30BITOK Hamopa CJlCAyeT TacUTh
PEryJIMpYIOIIMM KIIAaaHOM WIIM JIPOCCEIbHOW auadparmoii, ycraHaBIMBAaeMbIMHU IIEpe/l 3JIEBATOPOM.
Junamerp otBepcTus nuadparMsl J0IDKEH ONpeAessaThes mo popmyne (6).

4.21 Tlepen sneBaTopoM Ha MOJAMOLIEM TPYOOIIPOBO/E PEKOMEHAYETCS NpeyCMaTpUBATh MPIMYIO
BCTaBKy ayHoi 0,25 M Ha draHmax.

JlmameTp BCTaBKH ClIeyeT MPUHUMATh PaBHBIM JTUAMETPY TPyOOIIpOBOIa.

d, = 9.63 )

BAKU U I'PA3EBUKHU

4.22 bBaku-akKyMyJsTOpPBl JUIS CHCTEM TOpsiero BOJOCHAOXKEHWs y moTpeOuTteneit ciemyer
MpoeKTHpoBaTh B cooTBeTcTBUH co CHull 2.04.01-85.

baku-akkymyinsatopsl, ycraHaBiuaeMble B IITII »wibIX pallOHOB, NOJKHBI PacCUMTHIBATHCS Ha
BBIPAaBHUBAHUE CYTOYHOTO Tpa)mka pacxoma BOJIBI 3a CyTKH HamOoipliero Bomomorpetsenus. [Ipn
3TOM BMECTUMOCTH 0aKOB-aKKyMYJSITOPOB PEKOMEH/IyeTcs NPUHMMATh MCXOJS M3 YCJIOBHH pacdera
MIPOU3BOJUTEILHOCTH  BOJAONOAOIpeBaTeneil IO CpeiHeMy MOTOKY TEIJIOTl Ha  ropsuee
BOJIOCHA0XKEHHE.

BwmectumocTs GaKOB-aKKyMyHHTOpOB, YCTaHaBJIMBACMBbIX Ha IMPOMBIIIJIICHHBIX nu
CENBCKOXO3SIMCTBEHHBIX MPENNPHUATHSIX, NOJDKHA IPHHUMAThCS B COOTBETCTBHU C TpeOOBaHUSIMHU
CHulI 2.04.01-85.
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Baku-akkymynaropbl, pabotaromue noxa aasineHueM Boime 0,07 MIla, TOKHBI COOTBETCTBOBATh
TpeboBanusiM «lIpaBun ycTpolicTBa W 0€30MACHOM JKCILIyaTaldd COCYAOB, pPabOTAIOMIMX IO
JaBiIeHueM» I ocropTexaaazopa.

4.23 B 3aKkpbITBIX cHCTeMax cOOpa, OXJIAKAEHHS M BO3BpaTa KOHJAEHCATa JOJDKHBI NPUHUMATHCS
0akH, KOHCTPYKIIUS KOTOPBIX paccunTana Ha padodee masienue ot 0,015 mo 0,3 MIla, a B OTKPBITHIX
cucreMax — Ha aTMoc(epHoe aBiieHue (1101 HaJIMB).

4.24 Pabouyl0 BMECTMMOCTb W 4YHCIO COOpHBIX OakoB KOHJAEHcaTa cJeayeT IPHHUMAaTh B
COOTBETCTBHH ¢ TpeboBanusamu pasa. 3 CHull 2.04.07-86".

4.25 KoHyieHcaTHble 0aKy JOJDKHBI OBITh HIIMHAPHYECKONW (POPMBI.

[TpumeHeHne NpSMOYTOJIbHBIX 0aKOB JOIYCKAeTCs TOJBKO Ul OTCTOSI KOHJEHCATa MpPU YCIOBHU
HEBO3MOKHOCTH HOSBJICHHS B 0aKe M30BITOYHOIO IaBICHHS.

4.26 Jlaumia xoHAEHCAaTHBIX 0akoB, KaK MPaBHJIO, JTOJDKHBI MPUHHUMATHCS chepruuecKoil (hOopMBI.
Jlonyckaercs MpUMEHEHHE JTHHI AJUTMNTHYECKON M KOHMYEeCKOW (OopM, IPH 3TOM HEOTOOPTOBAaHHBIC
KOHHYECKHE JHUIIA JOJDKHBI IMETh OOIIHMI IIEHTPaIbHBIA yrou He 6osee 45 °.

4.277 B KOHJIeHCaTHBIX 0aKax JIOJDKEH IpelyCMaTpUBAThHCS JIIOK IMaMeTpoM B cBeTy He MeHee 0,6 M.

4.28 Konnencaraple 0aku TOIDKHBI OBITH 000PYIOBaHBI TOCTOSHHBIMH JIECTHUIIAMHI CHAPYXKH, a TIPH
BEICOTE Oaka Ooiee 1,5 M— Takke u BHYTpH Oaka.

4.29 KoHnpgeHcaTHble Oakd  JODKHBI  OBITh  OOOpPYHOBaHBI:  yKa3aTeIsIMA  YpPOBHS,
MIPEOXPAaHUTENBHBIMI  YCTPOICTBAMH OT TIOBBIIICHHOTO JAaBICHWA U, ITIPH HEOOXOIUMOCTH,
IITyIepaMu ¢ KpaHaMHU M XOJOAWIBHUKAMHE ISl 0TO0pa mpoo.

B kauecTBe mpenoXpaHUTENBHBIX YCTPOHCTB B 0akax JOJDKHBI, KaK IPAaBWIIO, MPUMEHSTHCS
IIPEI0XPaHUTENbHBIE KJIallaHbl; TMIPO3aTBOPb PEKOMEHYEeTCsl IIPUMEHSTh pH pabodyeM JaBlIeHHH B
Oake He Oosee 15 xIla.

Jnst 6akoB, pabOTAIOIIUX IMO]] HATUB, NMPEJOXPAHUTENbHBIE YCTPONCTBA HE MpPELyCMaTpUBAIOTCS;
9T 0aKu JOJDKHEI OBITE 000pPYIOBaHBI MITYLEPOM IS COOOMIEHUs ¢ atMocdepoii 6e3 yCTaHOBKH Ha
HEM 3allOpHOH apMaTyphl, YCIOBHBIE TPOXOIBI 3THX MITYIIEPOB CIEAYET IIPHHAMATH 10 Tab. 1.

4.30 ITonBo KOHIEHCaTa B 0aKK JIOJDKEH HPEyCMaTPUBATHCS HUKE HIDKHETO YPOBHS KOHJIEHCATa.

4.31 Pa3HOCTP OTMETOK MEXJIy HIDKHAM YPOBHEM KOHJEHcaTa B 0ake M OChIO HAaCcOCOB JUIS
NepeKayky KOoHJeHcaTra M3 Oaka JOJDKHA OBITh JOCTaTOYHOM, 4TOOBI 00ECIIeYHBAIOCH HEBCKUITAHHE
KOH/JICHCaTa BO BCACHIBAIOLIEM MaTpyOke Hacoca, HO He MeHee 0,5 M.

4.32 HapyxHas ¥ BHYTPEHHSSI IIOBEPXHOCTHM KOHAEHCATHBIX OakoB JIOJDKHBI HMETh
QHTHKOPPO3HOHHOE TTOKPBITHE

4.33 [Ipn yCTaHOBKE PaCIIMPHUTENBHBIX 6AKOB HX 00BbeM Vi, M, CIEMYET OIPEAEIATE 10 (POpMyIIe

V5= 0.5vGk (10)

re V — yIEnbHBIH 00beM Iapa B 3aBHCUMOCTH OT JaBJICHHUS B 6aKe, M /KT;
X — MAccOBOE Mapoco/iepKaHne KOHIECHCATa B IOJISIX €ANHHMIIB, ONpeessieMoe 1o Gopmyiie

il_iz_

x= —, (11)
)
Ta6muma 1
BMmectumocThb 112,315 ] 10 |1520| 25 |140;50( 60 | 75 |100; 125| 150; 200
KOH/IEHCATHBIX OaKoB, M’
VYcnoBHbBIN quamerp 50 70 | 80 [ 100 | 125 |150| 200 [250]|300( 350 400
HITYIIEPa, MM
i1, l» — YIEIIbHOE TEIJIOCOJCPKAHNE KOHJCHCATa COOTBETCTBCHHO IPH JAaBJICHWU Iapa IMepen
KOHJIEHCATOOTBOIYUKOM H B PACIIMPHUTEILHOM 0aKe (SHTANIBITHS BObI HA JTMHUH HACHIIEHNU ), KJ[K/KT;
7, — yHellbHasi CKpbITas TEIUIOTa MapooOpa3oBaHMsi MPH JABICHHHM B PACHIMPUTEIHHOM Oake,

kJIK/KT;

G — pacdeTHBII pacxo] KOHICH CATa, T/4,

k — k03¢ UIMEHT, YIUTHIBAIONIAN HAIMYHE MTPOJIETHOTO Mapa, KOTOPBIH JOMyCKaeTCsl MPUHUMATH
paBubiM 1,02—1,05.

4.34 PacupurenbHbie 0aKH JOJDKHBI OBITh UITHHIAPHUYECKOH (OPMBI; Uil OAKOB C BHYTPEHHHM
nuamerpoM kopiryca 1o 500 MM JOJDKHBI NMPUHUMATHCS IDIOCKHE TPUBAPHBIC MM JJUTUNTHICCKUC
JIHUIIA, & TIPH TuaMeTpe oosiee 500 MM — 3JUTMITHYCCKUE.

4.35 PacmmpuTenbHbie 6aku J0DKHBI ObITH 000PYI0BaHbBI IPEAOXPAHUTEILHBIMU KIIAIIAHAMH.
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4.36 ['ps13eBUKH B TEIIOBBIX IMYHKTAX CIEAYET MPEIyCMaTPUBATh:

Ha TOJafUIeM TPyOONpPOBOJE NPH BBOJE B TEIUIOBOW IYHKT HEIOCPEACTBEHHO IIOCIE MEPBOH
3allOpHON apMaTypsl;

Ha 00paTHOM TpyOOIPOBOJIE NEpe]] PEryIUPYIOIMMU YCTPOHCTBAMH, HAcOCaMH, ITpUdopaMu ydera
pacxojia BOAbI ¥ TEIUIOBBIX IOTOKOB — He Ooee 0JJHOTO.

4.37 Ilepen MeXaHUYECKUMH BOJOCYCTYMKAMH U IUIACTHHYATBIMH BOAOIOAOIPEBATEISMH IO XOIY
BOJIBI CJIETyeT YCTaHaBIMBATh CeTYaThle (DeppOMAarHUTHBIE (DUIIBTPEL.

TPYBOIIPOBO/JbI U APMATYPA

4.38 TpyOompoBoAbl B Ipejenax TEeIUIOBBIX ITyHKTOB JIOJDKHBI HPELyCMaTPUBATHCS W3 CTalbHBIX
TpyO B coorBeTcTBHH C TpedoBanusiMu CHull 2.04.07-86* nu CHull 2.04.01-85.

TpyOonpoBonsl, Ha KOTOpble pacnpocTpansercs nerictBue «lIpaBun ycrtpolictBa m Ge3omacHOM
9KCILTyaTaluy TPyOOIPOBOJIOB Iapa U ropsdeil Boabl» ['ocroprexHai3opa, IOKHBI yIOBIETBOPSTH
TaKxe TpedoBaHmAM 3TUX [IpaBui.

TpyOs1, pekoMeHIyeMbIe IS TPUMEHEHHS, TPUBEICHBI B TIpHil. 11.

Kpowme Toro, uist cereli ropsiuero BOJOCHAOKEHNS B 3aKPBITHIX CUCTEMax TEIJIOCHAOKEHUS CIeIyeT
NIPUMEHSTH olMHKOoBaHHbIe TpyOs! o 'OCT 3262, TY 14-3-482, TY 14-3-1428 u npyrue ¢ TOIUHON
LIMHKOBOTO TIOKPHITHsSI He MeHee 30 MKM WM DMalIMpPOBaHHBIC, a TaK)KE HEMETaJUIMYECKHe TpYOBbI,
YIOBJIETBOPAIOLINE CAHUTAPHBIM TPEOOBAHUAM.

Jlst ceTelt Topsiuero BOJOCHA0KEHUSI OTKPBITBIX CHCTEM TETIIOCHA0KEHHS JOITyCKaeTCsl IPUMEHSITh
HEOIIMHKOBAaHHBIE TPYOBI.

4.39 PacrnonoXeHHe U KpeIUICHHE TPYyOONMPOBOAOB BHYTPH TEIUIOBOIO IIYHKTa HE JOJDKHBI
MPEIATCTBOBaTh CBOOOJHOMY TIIEPEMEIIEHUIO OSKCIUTyaTallMOHHOTO IEpCOHanma ¥ IOJbEMHO-
TPaHCIOPTHBIX YCTPOUCTB.

4.40 [lns TpyOONMPOBOIOB YCIOBHBIM .JUaMETPOM 25 MM Hu 0Oojice B TEIUIOBBIX ITyHKTaX
PEKOMEHyeTCsl TIPUMEHSTh U3AENUS U ISTaId TPyOOIPOBOJIOB, OMOPHI U MOJBECKU TPYOOIPOBOJIOB, a
Takke Oaku pacHIMpUTENbHBIE H KOHJEHCATHBIE 10 pabouyuM dYepTekam, pa3paboTaHHBIM
DHEProOMOHTAKIIPOEKTOM IS TETIOBBIX CETEH C MapaMeTpaMy TETIIOHOCHUTEIS:

Py <2,5Mlla, t < 200 °C — 17151 BOABL,

Py<4,0MIla, t < 425 °C — mist mapa.

[lepeueHp BBITYCKOB THIIOBOW MOKYMEHTALMM Ha KOHCTPYKLHUM, W3JICTUS W Y3JIbl 3JaHUN WU
coopyxennit cepun 45.903-13 «3memust u neranu TpyOOIPOBOAOB TEIUIOBBIX ceTeld. Paboume
4yepTeXKU» MPUBEJEH B mpui. 12.

441 [lnd KOMIIGHCAIlMM TEIUIOBBIX YUIMHEHWH TpPyOONPOBOJOB B TEIUIOBBIX ITyHKTax
PEKOMEHYETCsI HCHOJIb30BATh YTl IOBOPOTOB TPYOOIPOBOJOB (CaMOKOMITEHCAIHS). Y CTAaHOBKY Ha
TpybonpoBosax II-00pa3HbBIX, JMH30BBIX, CHWIBL(GOHHBIX, CAJIHHHUKOBBIX KOMIIEHCATOPOB CIEIYET
IpeaycMaTpuBaTh TNpPU  HEBO3MOXKHOCTH  KOMIIEHCALlMM  TEMJIOBBIX  YIUIMHEHMH 3a  cueT
CaMOKOMIICHCAIHH.

4.42 3anopHas apMarypa npegycMaTpUBaeTCs:

Ha BCEX MNOJAIOIIMX M OOpaTHBIX TPyOONpOBOJAX TEIUIOBBIX CETed Ha BBOJE M BBIBOJE HMX U3
TEIUIOBBIX ITYHKTOB:

Ha BCACBIBAIOIIEM U HarHETAaTEIHHOM MaTpyOKaxX KaXI0ro Hacoca;

Ha MOJBOAAIINX M OTBOLIIINX TPyOOIIPOBOIaX KaskKA0T0 BOJOIOAOTPEBATEIS.

B ocranbHBIX ciaydasx HEOOXOAMMOCTh YCTAHOBKH 3AIlIOPHOM apMaTyphl ONPEACISIETCS MPOSKTOM.
ITpu TOM YmMCIIO 3aMOpHON apMaTyphl Ha TpyOOIIPOBOAAX JOKHO OBITH MUHHMAJIBLHO HEOOXOIMUMBIM,
oOecrieunBaONIMM HJIeKHYI0 M Oe3aBapuiiHyr0 pa0oTy. YcraHoBKa ayOnupyromeil 3anopHoi
apMarypbl JIOITyCKaeTcsi pU 000CHOBAHHH.

4.43 Ha BBoze TeruoBbix cereid B LITII nomxkHa NpUMEHATHCS CTallbHAs 3allOpHasl apMaTypa, a Ha
BeiBozie u3 LITIT normyckaercst mpegycMaTpyuBaTh apMaTypy U3 KOBKOTO WIIM BEICOKOIIPOYHOTO UyT'yHA.

3anopHyto apmarypy Ha BBozxe B HTII ¢ cymmapHON TersoBoif Harpy3koil Ha OTOIUICHHE U
BeHtwiuio 0,2 MBT u Gonee pekoMeHIyeTcsi IPUMEHSTh CTalbHYIO.

B mpenmenax TEIIOBBIX ITyHKTOB [OIYCKAaeTcs IIpelyCMaTpuUBaTh apMaTypy U3 KOBKOTO,
BBICOKOIIPOYHOTO M CEpOro YyryHa B COOTBETCTBHH C «[lpaBmimamm ycTpoHcCTBa W O€30IacHOM
SKCIITyaTaluy TPyOOIIpOBOIOB Iapa U ropsdeit Boas» ["ocroprexuanzopa (mpui. 13).

Ha criyckHBIX, IPOYBOYHBIX U JPEHAXKHBIX YCTPOHCTBaX NMPUMEHATh apMaTypy M3 CEporo dyryHa
He JIONyCKAaeTCs.
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[Ipu ycraHOBKE 4yryHHOH apMaTyphl B TEIJIOBBIX ITyHKTAX JIOJDKHA MPELyCMaTPHUBAThCS 3alllUTa ee
OT HanpshKeHUH n3ruba. B TEmoBbIX MyHKTaX JOMYCKAETCsl TAKKE IPUMEHEHNE apMaTyphl U3 JIATYHH U
OpOH3BI.

4.44 ITpuHUMaTh 3aIIOPHYIO apMaTypy B KauecTBE PEryJIUpPYIOLIeil He HoIycKaeTcsl.

4.45 He nmomyckaercs pa3MelIeHHE apMaTyphl, IPEHaXHBIX YCTPOMCTB, (DIAHIEBBIX M Pe3bOOBBIX
COEMHEHUH B MecTax MpPOKJAIKH TPYOOIpPOBOIOB HaJ JABEPHBIMH M OKOHHBIMH IIPOEMaMH, a TaKKe
HaJl BOPOTaMH.

4.46 B momemupix otmensHo crosmux LTIl pmomkHa mpemycMaTpuBaTbCs Ha  BBOJE
TpyOOIIPOBO/IOB TEMJIOBOM CETH 3allOpHas apMarypa C 3JIEKTPOIIPUBOJOM HE3aBHCHMO OT AHaMETpa
TpyOoIpoBoaa.

4.47 TlpenoxpaHUTENbHBIE YCTPOWCTBA JOJKHBI OBITH PACCUMTAHBI M OTPETYIHPOBAHBI TaK YTOOBI
JTAaBJICHUE B 3alIMIIECHHOM >JIEMEHTE HE MPEBBIIAIO pacueTHoe Oonee yeM Ha 10%, a mpu pacyeTHOM
masimenmu go 0,5 MIla — me Oomee wem Ha 0,05 MIla. Pacuer mpomyckHOH crocoOHOCTH
MpeJOXPaHUTENBHBIX YCTPOICTB AoimkeH npousBoauTkes cornacHo OCT 24570.

4.48 OtOop TermmoHOCHTENS OT mNarTpyOKa, Ha KOTOPOM YCTAaHOBJIECHO NPEAOXPAHHUTEIHEHOE
YCTPOWCTBO, HE  JONMyCKaeTcs. YCTaHOBKAa  3allOPHOW  apMaTypsl  HEMOCPEACTBEHHO Yy
MIPEOXPAaHUTEIBHBIX YCTPOUCTB HE IOIYCKaeTCsl.

[IpenoxpaHuTenbHbIE KJIANAaHbl JODKHBI MMETh OTBOISIIME TPYyOONPOBOJBI, IMPEIOXPAHSIONINE
00CITY>)KUBAIOLIUI TIEPCOHAl OT 0XKOTOB TPH CcpabaThbIBaHUM KIIAIIaHOB. JTH TPYOOIIPOBOABI JOJIKHBI
OBITH 3alUIICHBI OT 3aMep3aHus U 00OpYNOBaHBI JPEHAKAMHU JUIS CIMBA CKAIUIMBAIOLIETOCS B HHUX
KOHJIEHCaTa. Y CTaHOBKA 3allOPHBIX OPTaHOB HA HUX HE JIOMyCKAETCsl.

4.49 Jlns TpPOMBIBKM ¥ ONOPOXXHEHMS CHUCTEM IOTPEOJICHUS] TEIUIOTHI Ha MX OOpaTHBIX
TpyOONPOBO/IaX O 3alOpHOW apMarypbl (0 XOJy TEIUIOHOCHTEIs) MpeNycMaTpHBAETCs yCTaHOBKa
LITyIepa ¢ 3all0pHOI apMaTypoi. /lmameTp mryrepa cieayeT OnpelensaTh PacieToOM B 3aBUCUMOCTH OT
BMECTUMOCTH 1 HEOOXOJMMOTO BPEMEHH OITOPOXHEHHS CHCTEM.

4.50 Ha tpy0OompoBoax ciaeayeT npeaycMaTpiBaTh YCTPOUCTRO MITYIIEPOB C 3alIOPHON apMaTypOii:

B BBICIIIUX TOYKaX BCEX TPYOOIPOBOJOB — YCJIOBHBIM JMaMETPOM He MeHee 15 MM Juisi BBITyCKa
BO37yXa (BO3AYIIHUKN),

B HU3IIMX TOYKaxX TPyOOIPOBOMOB BOIBI M KOHJEHCATa, a TaKKe Ha KOJUIEKTOPaxX — YCIOBHBIM
JIMaMETPOM HE MEHee 25 MM ISl CITycKa BOJbI (CITyCKHUKH).

4.51 B TeIOBBIX MYHKTax HE MAOIYCKACTCS MpPEAyCMAaTpPHUBATh ITyCKOBBIE IIEPEMBIYKA MEXIY
MOJIAIOIINM 1 00paTHBIM TPyOOIIPOBOIaMHU TEIUIOBBIX CETEH.

4.52 TlpeaycmatpuBaTh O0OBOJHBIC TPYOOIPOBOABI Ui HACOCOB (KPOME IOJKAYMBAFOIIHX ),
9JIEBATOPOB, PETYJIHPYIOIIUX KIANaHOB, TPSI3EBUKOB M TMPHOOPOB Ui ydeTa TEIUIOBBIX MOTOKOB U
pacxozia BOAbI HE JOMyCKaeTcsl.

4.53 Ha naponpoBojsie JOJDKHBI MpeIycMaTpHBaThCs IYCKOBBIE (IIPSMBIE) M MOCTOSHHBIE (Yepe3
KOHJICHCATOOTBOIYMK) JPEHAXKN B COOTBETCTBHHU C TpeOoBanusiMu pazn. 9 CHull 2.04.07-86%*.

ITyckoBbIe ApeHaKH JOJKHBI YCTaHABINBATHCS:

Iepes 3aropHoOi apMaTypoi Ha BBOJIE APONIPOBO/A B TEIUIOBOM MYHKT;

Ha pacHpeieNUTEIbHOM KOJUIEKTOPE;

TI0CIIe 3aropHOi apMaTypbl Ha OTBETBIICHUSX ITAPOIPOBOJIOB IIPH YKJIOHE OTBETBJIECHHS B CTOPOHY
3alOpHOW apMaTyphl (B HW)KHUX TOYKaX MaporpoBO/a).

[MocTostHHBIE IpEeHaXH JOJDKHBI YCTAHABIMBATHCS B HIDKHUX TOUKAaX I1apOIPOBOJIA.

4.54 Tlpy TpPOEKTHPOBAaHUM CHCTEM cOopa KOHAEHcaTa HEOOXOAWMO YYHTHIBATH BO3MOKHOCTH
NoTaJlaHnsl B OTH CUCTEMBI INPOJIETHOTO Mapa B KoiudectBe 2—5 % oObema BO3BpaIlaeMoro
KOH/JICHCATa.

4.55 VYcrpolictTBa A OTBOJAa  KOHJAEHCAaTa M3  MapOBOISHBIX  BOAOIOAOTpEBaTeNeH
(KOHICHCATOOTBOAYMKH  WJIM  DEeryjasIropsl TepennBa — 1o 1. 4.6) H  TapolnpoBOJOB
(KOHZIEHCATOOTBOAYMKH — M0 1. 4.53) MOIDKHBI pa3MelaThesl HIDKE TOUSK OTOOpa KOHJEeHcaTra U
COCIMHSTHCS C HUMU BEPTUKAIBHBIMU MJIM TOPU3OHTAIBHBIMU TPYOOIIPOBOJAMH C YKIOHOM HE MEHee
0,1 B cropoHy ycTpoiicTBa i1t 0TO0Opa KOHAEHCATa.

4.56 Perynsrops! mepenuBa U KOHJEHCATOOTBOJYMKH JOJDKHBI UMETh OOBOJHBIE TPYOOITPOBOIBI,
o0ecrieunBaoIrie BO3MOKHOCTh cOpOca KOHJIeHCaTa MOMUMO 3THX YCTPOMCTB.

B cnydasx xorjga MMmeeTcs MpOTHBOJABICHUE B TpyOONpoBoJax Juisi cOopa KOHJIEHcara, JAOJDKHA
IIPeAyCMaTpPUBaThC yCTaHOBKAa OOpaTHOTO KiamaHa Ha KOHAEHCATONPOBOJE IIOCIE OOBOAHOTO
TpyOompoBona. OOpaTHBI KiamaH IOJDKEH OBITh YCTAaHOBJIEH Ha OOBOJTHOM TPYOONIPOBOZE, €CIU B
KOHCTPYKIIMH KOH/IEHCATOOTBOAYMKA MPEyCMOTPEH OOpaTHBIM KJIaraH.

4.57 IIpu BEIOOpE KOHAEHCATOOTBOJIMKOB CIIETyeT MPHHUMATD:
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pacxo] KOHJACHCATa IIOCJIC IMapOBOASTHBIX BononouorpeBaTeneﬁ — PpaBHBIM MaKCUMAJIbHOMY

pacxony mapa ¢ ko3dduimentom 1,2, a s ApeHaka MapONPOBOJOB — PaBHBIM MaKCHMAaIbHOMY
KOJIMYECTBY KOH/ICHCUPYIOIIErocs Iapa Ha APSHUPYEMOM ydacTKe MaporpoBoaa ¢ KodadduimeHToM 2;
JaBIiecHWE B TPyOOIpoBOAE Tepen KOoHAeHcaTooTBomunkoM P, Mlla, — paBabM 0,95 naBmeHus

Tapa repez BOAOIOA0TPEBATEIEM WM PaBHBIM JIaBICHUIO 11apa B TOYKE APEHAXA MAPOIPOBOA;

JlaBJeHUe B TpyOOIIPOBO/IE TTOCIIe KOHIEHCATOOTBOIUMKa P, Mma, —ormpeznensercs 1o gopmyie

Py = aby, (12)
rie a — Ko3(h(UIMEHT, yYUTHIBAIOIIMA MOTEPIO [aBICHUS B KOHJICHCATOOTBOAYMKE M IIPH
OTCYTCTBHHM JaHHBIX IPUHUMAEMbI paBHbIM 0,6.

IIpn cBoOogHOM CIMBE KOHAEHCATa JIaBJIEHHE Ha BBIXOJE M3 TpybompoBoaa P, NpHHUMAETCS
pasubM 0,01 MIla, a mpu ciiviBe B OTKpBITHIA 6ak — paBHbIM 0,02 Mra.

4.58 OOpatHbIe KJIaraHbl, KPOME CIIy4acB, YKa3aHHBIX B M. 3.5 1 4.56, mpexycMaTpuBaroTCs:

a) Ha IMPKYISIMOHHOM TpyOONpOBOJE CHUCTEMBI TOpSYEro BOAOCHAOXKEHHS  Tepen
MIPUCOETMHEHHEM €ro K OOpaTHOMYy TpYOONpPOBOJY TEIJIOBBIX CETEH B OTKPBITHIX CHUCTEMax
TEIUIOCHA0KEHHS MITH K BOAOIOAOTPEBATENSIM B 3aKPBITHIX CHCTEMAax TEIIOCHA0KEHMS;

06) Ha TpyOONpPOBOJAE XOJOMHOH BOJBI TMEPEA BOJONOAOTPEBATEISIMH CHCTEMBI TOPSYEro
BOJIOCHA0KEHNUS 32 BOJOMEPAMH T10 X0y BOIbI;

B) Ha OTBETBJICHUH OT 00OpaTHOTO TPYOONPOBOA TEIUIOBOW CETH HEPE] PETYISTOPOM CMEIICHHS B
OTKPBITOH CHCTEME TEINIOCHAOKEHU S,

I) Ha TPYOONpPOBOAE NEPEMBIYKH MEXAY IOAAIOIIMM W OOpaTHBIM TPYOOIPOBOJAMH CHUCTEM
OTOIUICHUS WJIM BEHTWIALMM IPU YCTaHOBKE CMECHUTENBHBIX WIM KOPPEKTHUPYIOIIMX HAcCOCOB Ha
TIO/TAOIIEM WJIM OOPATHOM TPYOOTIPOBOJIE ITHX CHCTEM;

J) Ha HarHeTaTeJIbHOM MaTpyOKe Ka)kAOro Hacoca [0 3aABM)KKU IPH YCTaHOBKE Ooiee OIJHOTO
Hacoca;

€) Ha 0OBOZHOM TPYOOITPOBO/IE Y TIOIKaYMBAIOLINX HACOCOB;

) Ha TIOANTMTOYHOM TPYOOIIPOBOJIE CUCTEMbI OTOIUIEHHS IIPH OTCYTCTBHY Ha HEM Hacoca.

He crnemyer mpemycmarpuBath oOOpaTHbIC KIamaHbl, AyONHMpYyrOIIHE OOpaTHbIC KIIAIaHBbI,
yCTaHaBJIMBaeMbI€ 32 HACOCAMH.

4.59 uamerp TpyO ruapo3aTrBopa, MM, CIEIyeT OIPEeNsiTh MPH YCIOBHH CBOOOJHOTO CIIMBA
KOHJIeHcara 1o (opmyie

d=25JG (13)
rae G — pacueTHBIN pacxo KOHAeHCaTa, T/4.
BI)ICOTa 3alllUTHOI'O CTOJ'I6a KOHJEHCaTra B FI/I,Z[p03aTBOp€ JOJI’KHA HpI/IHI/IMaTI)CH B 3aBUCUMOCTHU OT
JaBJICHHUS B KOHACHCATHOM 6aKe, Bo;[ono,uorpeBaTene NiIn paCIlII/IpI/ITe.HLHOM 6a1<e 10 Ta6.]'[. 2

Tabmauma 2
JlaBnenue, MlIla BricoTa cronba KoHieHCcaTa, M
0,01 1,2
0,02 2,25
0,03 3,3
0,04 4.4
0,05 5,5

4.60 ITmomans mMOMEepevHOro CEYCHUST KOPITyca pacIpeleIuTeNIFHOr0 KOJNIEKTOpa IPUHAMAETCS He
MeHee CYMMBI TUTOIIAICH MOMIEPEYHBIX CeYeHUH, OTBOIAIINX TPYOOIIPOBOAOB, a COOPHOTO KOJUIEKTOPa
— IUIOMIa/IeH CeUeHUH MOBOAAIINX TPYOOIIPOBOIOB.

4.61 [lna xomnekTopoB auamerpoM Ooiee 500 MM ImpHMEHEHHE IUTOCKHX HaKJIaTHBIX MMPHBAPHBIX
3arIymiek He JOIYCKAaeTcs, MOJDKHBI MPUMEHSATHCS 3ariyIK IUIOCKHWE MPHUBapHBIC C pedpamMu HMIH
JUTNITHYECKHE.

4.62 HxHss Bpe3ka OTBOIAIIMX U TOABOASIIIX TPYOOIIPOBOZOB B KOJUIEKTOP HE PEKOMEHIYETCS.

Bpeskn monmBomsmiero TpyOOmpoBOAa  paclpelNeNTeNIFHOTO  KOJUIGKTOpa W OTBOJSIIETO
TpyOOIpoBOaa COOPHOTO KOJIICKTOPA CIIEAYET IPeayCMaTPUBATh OKOJIO HETIOABUKHOM OTIOPHI.

4.63 KomnekTop ycranaBnuBaetcs ¢ ykiioHoM 0,002 B cTOpOHY CITYCKHOTO IITYIIEpa.

4.64 TlpenoxpaHUTEIbHBIC KIIAMaHBl HA KOJUICKTOPAX CIEAYET IpeayCMaTpUBaTh B COOTBETCTBUU C
TpeboBanusiMu «[IpaBuil ycTpoiicTBa M 0€30MacHOW OSKCIUTyaTallid COCYZOB, Pa0OTAIOMIMX I10J
JaBjeHneM» [ ocropTexHaa3opa npu yCIOBHOM MPOX0e KOJUIEKTOpoB 6osee 150 MM U B COOTBETCTBUU
¢ «[IpaBumamu 6e30macHON KCIUTyaTalli TPYOOIIPOBOAOB Mapa M rops4ei BogsDy [ ocroprexHamasopa
IpH YCIIOBHOM Tipoxoze 150 MM u MeHee.
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TEIVIOBAST U30JI510 UL

4.65 Jlna TpyOompoBOmOB, apMaTypbl, 00OpyIOBaHMS W (IIAHIEBBIX COSAWHEHHWH JIOJDKHA
MIPEAyCMaTpPUBaThCS  TEIUIOBAsl M30JSIMMs, OOECHEeuYMBaIOIAsl TEMIIEpaTypy Ha IIOBEPXHOCTH
TEIUIOM30JIALMOHHON KOHCTPYKLIMM, pPACHOJIOKeHHOH B paboyeld mimm  oOCIy)XnBaeMoW 30HE
MIOMEIIEHUS, JUIsl TeIIOHOCHTeNeH ¢ Temieparypoii Beie 100 °C—ne Gonee 45 °C, a ¢ remnepaTypoit
ke 100 °C—me 6onee 35 °C (mpu Temneparype Bo3ayxa momerienus 25 °C).

[Ipu npoeKTUPOBaHUM TEIIOBOM W30JIALUH 00OPYAOBaHUS U TPYOOIPOBOAOB TEIUIOBBIX IyHKTOB
OJDKHBI BRINONHATHCS TpeboBanmst CHull 2.04.14-88 «TemumoBast w3onsmmsa oOOpYIOBaHUS U
TpyOOIIPOBOIOBY, & TAKXKe TPEOOBAHMS K TEIUIOBOM M30JISIINH, COAEPIKAIIUECS B APYTHUX JEHCTBYIOMINX
HOPMAaTHBHBIX JTOKYMEHTAX.

4.66 Marepuanbl U U3ACTHUS IS TEIION3OJIAIIMOHHBIX KOHCTPYKIUI TPpyOOIIpOBOIOB, apMaTyphl U
000pyIOBaHMS TEIUIOBBIX ITYHKTOB, BCTPOCHHBIX B JKHMJbIE M OOIIECTBCHHBIC 3/aHUS, MOJDKHBI
IIPUHUMATHCS] Heroproune. B kauecTBe yHH(UIMPOBAHHBIX MOTYT HMPHUMEHSATHCS TETIIIOM30JIALIMOHHBIC
KOHCTPYKIIMM MO «TWMOBBIM MPOEKTHBHIM pENICHUSIM 110 IPHUMEHEHHIO TEIUION30JISIIMOHHBIX
KOHCTPYKIMH JUIs TPYOOIIPOBOJIOB M 000PYJOBAHHUS TEILUIOBBIX MIEKTPOCTAHIMI (TIpHIL. 14).

I[O Hadajyia BBIIIOJIHCHUA HpOGKTHOﬁ JOKYMCHTAIIUU 110 TEILUIOBOM H30JIAIUN IJI4 KOHKPETHOT'O
00BEKTa TI0 OCHOBHOMY BAapHaHTy THUIOBBIX TCIIJIOU30JIAIIUMOHHBIX KOHCprKHI/II\/’I PEKOMECHIOYECTCA
COrJIacoBaTh  IOCTaBKy  MNPUMEHSEMBIX  MaTepuaJoB  C  OpraHM3anyeil,  BBITOJIHSIOMECH
TEIION30JIALMOHHBIE paOOTHI.

4.67 TonumHa OCHOBHOTO TEIUIOW3OJSILIMOHHOTO CJIOS JJIsl apMaTypbl M (DIaHIEBBIX COCTUHEHUI
MIPUHUMACETCSI PABHON TOJIIMHE OCHOBHOT'O TEIIOM3OJIALMOHHOTO CIIOA TPYOONpoBOJa, HA KOTOPOM
OHH YCTaHOBJICHBI.

[TpumeHsATh acOECTONEMEHTHYIO IITYKaTypKy B KauecTBE MOKPOBHOIO CIIOS TEIUIOW3OJIIIHMOHHBIX
KOHCTPYKIIMH C TOCJEIYIOIEH OKPAacKOH MacisHOH KPacKOM JOIMYCKAeTCsl TOJIBKO Uit HEOOJIBIINX
00bEeMOB padoT.

4.68 B 3aBuCcHMMOCTH OT Ha3HaueHHs TPYOONPOBOAAa M IMAapaMeTPOB CpeAbl IOBEPXHOCTb
TpyOOIIPOBO/Ia TOIDKHA OBITH OKpAIlleHa B COOTBETCTBYIOUINH I[BET N UMETh MaPKHPOBOYHbIE HAAITICH
B COOTBETCTBHU ¢ TpeboBaHMsAMHU «[IpaBui ycrpoiicTBa n Oe3omacHol 3KCIUTyaTalliy TPyOOIIPOBOIOB
napa 4 ropsiueid Boas» I'ocroprexsansopa.

Oxpacka, YycJoBHbIE 0003HA4YeHHUs, pa3Mepbl OyKB U PACIONOKEHHWE HAAMUCEH JOJHKHBI
cootBercTBoBaTh [[OCT 14202. ITnacTrHYaTHIE TETNIOOOMEHHHUKH CIEIYeT OKPAIIUBATh TEIUIOCTOMKOMN
SMABIO.

5 BOJONOATOTOBKA

5.1 [nsa 3ammThl OT KOPpPO3WM M HakuneoOpa3oBaHHUsI TpPyOONpPOBOJIOB W 00OpYAOBaHUS
LEHTPAIN30BaHHBIX CHCTEM TOPSYETr0 BOAOCHAOXKEHUsS, MPUCOSAMHIEMBIX K TEIUIOBBIM CETSM MO
3aKpBITOM  CHCTeME TeIUIOCHAOKeHHs (4Yepe3  BOAOIOJOTPEBATENM), B TEIUIOBBIX  ITYHKTaX
MIpeayCMaTPHUBACTCS IIPH HEOOXOIMMOCTH 00pabOTKa BOBI.

3amuty TpyOONPOBOMOB TOPSYETO BOIOCHAOKEHHS OT BHYTPEHHEH KOPPO3WH  CIIEAyeT
OCYIIECTBIISITH TAKKE ITyTEM HCIIOIBb30BaHUS TPYO C 3alIUTHBIMH HOKPBITHUSMH, HPEHMYIIECTBEHHO
SMaJIMPOBAHHBIMH, KOTOPbIE 00ECTICUMBAIOT CaMYyIO0 BBICOKYIO 3(h(eKTHBHOCTh. OIIMHKOBAHHBIE TPYOBI
JIOJDKHBI TIPUMEHSITBCSL OoJiee OrpaHWYEeHHO, B 3aBHCUMOCTH OT KOPPO3HOHHBIX ITOKa3aTesen
BOJIONIPOBO/IHON HArpeToi BOJbI MM B COYETAHUHU C IIPOTHBOKOPPO3UOHHOM 00pabOTKON B TEILIOBBIX
IIyHKTaX. BHYTpEHHIOI0 pa3BOAKY TPYyO CHCTEM TOpsiUero BOLOCHA0KEHHS OT CTOSKOB K ITOTPEOUTEINSIM
PEKOMEHIYETCSI OCYIIECTBISITH TEPMOCTONKIMY TpyOaMu 13 MOIMMEPHBIX MAaTEPHAIIOB.

5.2 O6paboTKy BOMBI CIIEAYET MIPEIYCMATPUBATh B 3aBUCUMOCTH OT Ka4eCTBa BOJIBI, MI01aBacMOM U3
ceTeil XO3sICTBEHHO-IMTHEBOTO BOJIONPOBOJIA, Marepuaia Tpyd W 00OpYJOBaHMsS CHCTEM TOPSYEro
BOJIOCHAOKEHNS, IPUHATHIX B IPOEKTE, a TAKXKE PE3yIbTaTOB TEXHUKO-3KOHOMHYECKUX OOOCHOBAHHH.

5.3 KauecTBo BOApI, IOCTyNamONMIel B CUCTEMY TOPSTYET0 BOAOCHAOKEHHS, JOJDKHO YIAOBIICTBOPSITH
tpedoBanusm ['OCT 2674.

[IpoTUBOKOPPO3MOHHAS W TPOTUBOHAKHITHAS 00pabOTKa BOMBI, IMOJaBaeMOU MOTPEOUTESIM He
IOJDKHA YXYAIIATh ee KadecTBo, ykazanHoe B [OCT 2874.

5.4 Pearentsl U Marepuaibl, IPUMEHsEMbIEC JUIsl 00pabOTKU BOJBI, UMEIOLIHE HEITOCPEACTBEHHBIH
KOHTAKT C BOJOW, MOCTYIAMOMICH B CHCTEMY TOPSYEro BOJAOCHAOKEHHUS, IOJDKHBI OBITH pa3perIeHbI
Munzapasom Poccun aiist HCTIONB30BaHUS B MIPAKTHKE XO3SIHCTBEHHO-TUTHEBOTO BOJOCHAOKEHNSI.

5.5 Cioco6 00pabOTKH BOJIBI CIICAYET BBIOMPATh B COOTBETCTBHH C MPHJL. 15.
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[Ipn ucxonHOW BOjAE C TOJOXKUTEINBHBIM HHJCKCOM HACBHIIICHUS, KapOOHATHOH >KECTKOCTHIO HE
Oostee 4 Mr-3KB/J1, CyMMapHBIM COJIEPXKAHUEM XJIOPUIOB U Cyib(haToB He Oosee SO MI/J, colepKaHuEM
xenes3a He 6oiee 0,3 Mr/1 06pabOTKY BOABI B TEIUTOBBIX IYHKTAX MPEIyCMAaTPHBATh HEe TpeOyeTcs.

5.6 OOpaboTky BOJBI B COOTBETCTBUM C TpeOOBaHMSAMHU mHpwiI. 15 ciemyer, Kak IpaBuilo,
npenycmarpuBate B L[TII. B HWTII npomyckaercs mnpuMEHEHHME MAarHUTHOM, CHJIMKAaTHOM U
YIBTPa3BYKOBO# 00paboTku Boabl. OOpabOTKy BOMBI CACAYeT MPEIyCMATPUBATh YIS 3aIUThI TPYOOK
BOJIOTIOAOTPEBATENEH TOpSYero BOJOCHAOXKEHHsSI OT KapOOHATHOTO HAKWMEoOpa3oBaHUS ITyTEM
MIPUMEHECHNSI MATHUTHOHN FITH YIBTPa3ByKOBOW 00PaOOTKH.

5.7 OGe3xene3rBaHKue BOJBI JTODKHO IPEIyCMAaTPUBATHCS B OCBETNIMTENBHBIX (QUIbTpax (CliemyeT
WCTIONB30BaTh CTAHIAPTHBIE KATHOHUTHBIE (PUIBTPEI, 3arpy’KaeMble Cyab(pOyTriiem).

Bopma, moctymnatomas B o6e3xerne3nBaronme QrmibTpel, JODKHA coaepkats He Meree 0,6 mr O,, Ha
1 Mr IBYXBaJICHTHOTO JKeJe3a, COAePIKAIIerocs: B BOJIC.

[Ipu oTcyrcTBHY B BOJIe HEOOXOAMMOTO KOJIMYECTBA KUCIIOPO/Ia CIEAYET IIPOBOIUTE adpariiio BOIbI
nojiayeld CKaToro BO3/AyXa WM JI00aBJIeHHEM aTMOC(EepHOro BO3IyXa C MOMOIIBIO KEKTOpa B
TpyOompoBoa mepen (GUIBTPOM 10 conaepkaHus Kuciaopoma He Oomee 0,9 mMr O, Ha 1 Mmr
JIByXBaJICHTHOTO JKeJIe3a.

XapaKTepUCTHKH (QIIBTPYIOMIETO CJIOS W TEXHOJOTMYECKHE II0Ka3aTeNM OCBETIUTEIHHBIX
(UIBTPOB MPHUBEICHEI B MpHiL. 16.

5.8 MarauTtHyto 06pabOTKy BOABI HAJUISKUT OCYIIECTBIIATH B AMEKTPOMArHUTHBIX ammapaTrax Wid B
amnmaparax ¢ IOCTOSHHBIMI MarHUTaMU.

5.9 I1pu BeIOOpE 00€3)KENe3NBAOIINX (QUIBTPOB U MATHUTHBIX aIapaTroB CJIeAyeT IPUHUMATH!

MIPOU3BOAUTECIILHOCTD —_— 10 MaKCUMAJIbHOMY JaCcoBOMY pacxony BOAbBI Ha ropsice
BOJIOCHAOXKEHNE, T/4;

KOJIMYECTBO — TI0 TpeOyeMoil POM3BOAUTENEHOCTH 0€3 pe3epBa;

5.10 HampspkeHHOCTh MarHHUTHOTO TIONSE B pabouyeM 3a30pe MAarHUTHOTO ammapara He JOJDKHA
npesbimars 159 (10° A/m.

B cnydae mpuMeHeHHMs! 3JIEKTPOMAarHUTHBIX alllapaTroB HEOOXOJMMO MpelycMaTpuBaTh KOHTPOJIb
HaINpPsHKEHHOCTH MarHUTHOTO TIOJISI 1O CHJIE TOKA.

5.11 Ins neaspanuu BOAbI AOKHBI IpUHUMAThCS TepMuyeckue aeaspatopsl o ['OCT 16860, kak
MIPaBUJIO, CTPYHHBIC BEPTUKAIBHBIC.

Jnst BaKyyMHOH Ji€adpaiiiy J0IMycKaeTcsl UCTIOIb30BaTh A€a3paTopbl CO CTPYHHBIMH TapesibuaThIMU
KOJIOHKaMH TIPH MCXOJHOM BOJe ¢ KapOOHATHOM KECTKOCTHIO OT 2 110 4 MI-3KB/Il MJIM C KOJIOHKaMH C
HACaIOYHBIMH KepaMHYECKIMHU KOJIBIIAMU MPU BOJE ¢ KapOOHATHOH >KECTKOCTBIO 10 2 MT-3KB/I, TIPH
BO/Ie C KapOOHATHOW XECTKOCTBIO OT 4 10 7 MTI-OKB/II JOIDKHBI HCIIOJB30BATHCS JI€a’paTopbl CO
CTPYWHBIMHU TapeIb4aTHIMHI KOJIOHKAMH B COYCTAaHUH C MATHUTHOH 00pabOTKOM BOAHI.

B armocdepHBIX neasparopax HpH MCXOJHOW BOJe ¢ KapOOHATHOM JKECTKOCTBIO J0 2 MI-3KB/I
JIOITyCKaeTCs IPUMEHSTh CTPyHHBIE TapebyaThle KOJOHKH.

5.12 [Ipou3BOAUTENHHOCTD ea’dparopa, T/4, MPUHIUMACTCS TI0 CPEIHEMY pacXoy BOABI Ha ropsaee
BoJIocHaOKeHne. YHceio 1easpaTopoB JOIMKHO OBITh MHHUMAJILHBIM, 0€3 pe3epBa.

5.13 Pasmemenue [ea’pandOHHBIX KOJIOHOK BHE ITOMEIIEHHS Ha OTKPHITOM BO3AyXe HE
PEKOMEHIyeTCsI.

5.14 Tlpu peadspanuu BOABI B KayecTBE JI€adPallMOHHBIX OaKOB CIEAyeT IpeaycMaTpHBaTh
Oe3HanopHbIe (OTKPBITHIC) OaKM-aKKyMyJasSTOpbl. Eciu mociemHue TpeOyroTCs B CHCTEME TOPSYEro
BOJIOCHA0KEHMSI, YCTAHOBKA JIEadPaTOPHBIX 0aKOB HE PEKOMEHIYETCSI.

5.15 B TemyioBBIX MyHKTax C J€a’paTOpHOI YCTAaHOBKOH CIEAyeT MpeaycMaTpHBaTh BO3MOXKHOCTD
M0JIaYM BOJIbI B CUCTEMY TOPSUEro BOJOCHA0KEHHS TIOMUMO JIeadpaTopa.

5.16 BricoTy yCTaHOBKH [1€a’paTOPHOW KOJOHKH C OTKPBITBIM 0aKOM-aKKyMYIISITOPOM CIEIyeT
NPUHUMATh W3 YCJOBHS, OOECIIEYMBAIOIIEr0 IOCTYIUICHHE Jea’pHpPOBAHHOW BOJABI CAMOTEKOM Ha
KOJIOHKH B 0aK IpH HaMBBICILIEM YPOBHE BOJbI B OaKe.

5.17 Bona u3 neadpallmoOHHON KOJMOHKH B 0aK-aKKYMYIIATOP TOAASTCS B HIDKHIOI YacTh 0aka IMoj
MUHUMAJIBHBIA YPOBEHb BOJBI IO TpyOaMm ¢ oTBepcTHsiMA. OTBEPCTHUS PACIIONararoTcs BIOIb TPYObI B
TOPU30HTAIIBHOM MIOCKOCTH.

5.18 OOs3aTenbHBIME DJIEMEHTAMH BaKyyMHOTO Jiea’paTopa SBILIIOTCS OXJIAIWTENb BBIIapa U
ra300TcachIBaIOIIee YCTPOUCTBO IS OTBOJIA HEKOHCHCHUPYIOIINXCS Ta30B M MOJICPXKAHUS BaKyyMa B
Jlea3parope.

B kayecTBe ra3o0TcachlBaloIero yCTpoMcTBa CIeAyeT IpeyCMaTpUBaTh BOJOCTPYHHBIE 9KEKTOPBI
¢ Hacocamu M OakoMm pabodyeill BojbI. JlomyckaeTcss BMECTO BOJOCTPYHHBIX KEKTOPOB C HACOCaAMHU
MIPUMEHSTH BaKyyM-HacOCHI.
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Yucno HacocOB U 2KEKTOPOB CIIEAYET MPeayCMaTpUBaTh HE MEHee JBYX K KaXJOoH Jea’dpaluoHHON
KOJIOHKE, OJTUH U3 KOTOPBIX SIBIISICTCA PE3EPBHBIM.

519 [ng 3amuTel BHYTPEHHEH TOBEPXHOCTH OaKOB-aKKyMYJSITOPOB OT KOPPO3HUH U
JIea3pUpPOBAHHON BOABI B HHUX OT adpalldy, Kak NPaBUJIO, CIEAYeT HMPUMEHATh IepMETU3UPYIOIIYIO
xuakocte Mapku Al-4U. Tlpu 3ToM B KOHCTpyKIMH Oaka CleAyeT IMperycMaTpuBaTh YCTPOWCTBO,
HCKJTIOYAroIee IMoMaJaHne TepMEeTH3UPYIOIeH )KUIKOCTH B CUCTEMY TOPSYETO BOJIOCHAOKCHHUS.

JomyckaeTcs TpUMEHATh KOMOHMHAIIMIO 3aIIUTHl 0aKkOB OT KOPPO3HHM M BOABI OT a’paifid C
MTOMOIIBI0 AHTUKOPPO3HOHHBIX TOKPBHITHH (HAlpUMep, Ha OCHOBE ITMHKCHIIMKATHON KOMIO3HIIUI
«bapeep 1II»), a Takke KaTOJHOW 3alIUTHl, METAIM3ALMOHHBIX IOKPHITHH B COYETaHUH C
AQHTHA’PALIOHHBIMY IUIABAIOIIMMU LIAPUKAMU, U3TOTOBJIEHHBIMH U3 BCIIEHUBAIOIIETOCS MOJIMMEPHOTO
MaTepHaia.

[Ipu oTcyTcTBMM BaKyyMHOW Jead’palliil 3alIUThl BOABI B 0akax OT ad’paiuu He TpedyeTcs, a
BHYTPEHHSSI TOBEPXHOCTh OAKOB MOJDKHA OBITH 3alllWIEHA OT KOPPO3WH 3a CYeT HIPUMEHEHUS
3aIIUTHBIX TOKPHITHH WA KAaTOAHOM 3alIUTHL.

5.20 CunukatHyro 00paOOTKy BOJBI M €€ IOJIIeSaulBaHie, OCYILIECTBISIEMbIE COBMECTHO C
neaspanueii (cM mpui. 15), ciexyer mpeaycMaTpuBaTh MyTeM 100aBICHNS B HICXOIHYIO BOJY pacTBOpa
KHJIKOTO HATPUEBOTO cTeka, n3rotoBisemoro mo OCT 13078.

CunHKaTHBI MOJIYJIb YKUIKOTO HATPHUEBOTO CTEKJIa JOJDKEH OBITh B mpeaenax 2,8—3,2, mpu 3ToM
MEHbIIIee 3HaYEHHE MOJMYJS CIEAyeT NMPUHUMAaTh IPH HUCXOJHOHW BOJE C OTPHLATENBHBIM HHJIECKCOM
HaChIIICHUsI, OOJbIlIee—C IOJOXKUTEIbHBIM HHAEKCOM HachllmeHusl. JlomyckaeTrcsi NpHMEHEHHe
BBICOKOMO/YJILHOT'O KHUKOTO CTEKJIa C CHIIMKATHBIM MoaysieM 3,8 — 4,2 dupmbl «KapTak».

[penensHo nomyctumas koHuneHTtpamma (IIJIK) coemmuennii kpemuust 50 mr/a (B mepecdere Ha
SI0*;) B ykazaHHyI0 BEIMYMHy BXOAAT HadaabHas KoHueHTpamus SIO?; B MCXOMHOM Bome M 1034
BBOJMMOTO HIKOTO HATPHEBOTO CTEKIIA.

[MommenaunBaHue AOIMYCKACTCsl TAKKE OCYLIECTBISATH APYTUMH pPEearcHTaMH, yIOBJICTBOPSIOIINMA
TpeOOBaHUIO I1. 5.4 HACTOSAIIEro CBOJIA MPABHIL.

5.21 Jlo3y ®MIKOrO HATPUEBOTO CTEKIIA, BBOAMMOIO JUIsi CHJIMKATHOW 0OpabOTKH BOJBI, CIEAyeT
MIPUHUMATB 110 TTpHIL. 17.

Jns mopmenadynBaHuS BOIBI CIEMyeT IMPEeIyCMAaTpPHBATh BBEICHHE B HMCXOAHYIO BOXY JKHAKOTO
HATPMEBOTO CTEKJIA B KonmdecTse 2,8 Mr (B mepecuere Ha SIO”; ) Ha 1 Mr CBA3BIBAEMOM YIIIEKMCIIOTHI
(COy,), HO He BhImIe 50 MI/I ¢ y4ETOM HaYaIbHOMN KOHIICHTPAIHH SIO?*; B HCXOIHOI BOJIE.

5.22 [ozupoBaHme pacTBOpa >XHIKOTO HATPUEBOTO CTEKJIA IS CHJIMKATHOW 00paboTkKH u
MTO/IIICTAYNBAHNS BOABI IMPEIyCMATPUBACTCS C MOMOIIBIO BBITECHUTEIHHOTO IIAi0OBOTO [103aTOpa,
ycraHaBnuBaeMoro 0Oe3 pesepBa. JlomyckaeTcsi NpHMEHEHHE aBTOMAaTH3MPOBAHHBIX ILTYH)KEPHBIX
HAacOCOB-03aTOPOB.

5.23 Mecro BBO/Ia pacTBOpPA KHUIKOTO HATPHEBOTO CTEKJIA B BOLY CIIEAYET IpeayCMaTPpHUBaTh:

pu KapOOHATHOH JKECTKOCTH MCXOIHOU BOJIBI 10 4 MI-3KB/J — B TPYOOIIPOBO/I XOJOIHOM BOJKI IO

BOJIONIOAOTPEBATENS;
Ipu KapOOHATHOW JKECTKOCTH Ooyiee 4 MI-3KB/ M HAJIMYUU LUPKYISAIHUOHHOTO TPYOONpOBOJa B
cHCTEME IEHTPAM30BAaHHOIO TOPSYEro BOAOCHAOXKEHHS — W TPYOOIPOBOJA HarpeBacMol BOJbI

HETIOCPEJCTBEHHO IMepe] IMOACOSANHEHHEM NUPKYISILIUOHHOTO TPyOONpOBOAa, a MPH OTCYTCTBHU
UPKYISAIIOHHOTO TPYOOIIPOBOAa — B TPYOONIPOBO rOPSAUEii BOABI MOCIIE BOLOTIOOTPEBATELS.

5.24 [lng  TEXHOJNOTMYECKOTO KOHTPOJS KauecTBa 0OpabOTaHHOW BOABI  HEOOXOIUMO
MpeayCMaTpUBaTh YCTPOHCTBO INTYIIEPOB C KpaHAMH YCIOBHBIM auamerpoM Dy, = 15 MM Ha
TpyOompoBoaax o6paboTaHHOM BOAKI.

Ha mpo000oT6opHBIX TPyOOIIpOBOIaX TOIKHBI IPEAYCMAaTPUBATHCS XOJOAMIBHUKH I OXJIaKACHHS
po6 110 40 °C. B ciydasx KOHTpOJIS coJiepKaHKs B BOE PACTBOPECHHOI'O KHCIIOPO/ia 1 JKeJie3a MTyLep
orbopa 1pob, MOABOMAIINI TPyOONPOBOJ M 3MEEBHK XOJIOAMIBHHKA JIOJDKHBI IPEIyCMaTPHBATLCS U3
KOPPO3HOHHO-CTOWKHX MaTepHaJIOB.

6 OTOIVIEHUE, BEHTUJIANIUA, BOAOITPOBOA N KAHAJIU3ALIUA

6.1 Ilpu npoeKTHpPOBaHUM OTOIUJICHMS, BEHTWISLIUK, BOJIONPOBOJA W KaHAIM3ALMU TEIIOBBIX
MyHKTOB CJeayeT BhINOMHATh TpeOoBanus CHull 2.04.05-91*, CHull 2.04 01-85, a Takke yka3aHus
HACTOSIIIETO pa3zena.

6.2 OtoruieHue MOMEIIEHUH He NpeaycMaTpUBaeTCsl, €CU UMEIOIINECS B HUX TEIUIOBBIIEICHUS OT
000pynoBaHMs ¥ TPyOOIPOBOJIOB AOCTATOUHBI JUIsl 000TPEBa STHX MOMEIICHUH.
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[Tpn HEOOXOAMMOCTH YCTPOWCTBA CHCTEM OTOILICHUS, OTJEIBHO CTOSIIHMX TEIUIOBBIX ITyHKTOB, 3TH
CHCTEMBI CIIeyeT MMPUCOEANHSTh K TPyOOIPOBOIaM TEIUIOBBIX CETel Ha BBIXOJ/IE W3 TEIUIOBOTO MYHKTA
C YCTaHOBKOH AnadparMsl UM TaieHns n30bITOYHOTO HAropa.

6.3 B TemioBbIX MYyHKTax JO/DKHA MPEAyCMAaTPUBATHCS MPUTOYHO-BBITSIKHAS BEHTHJISIMS,
paccunTaHHas Ha BO3AYXOOOMEH, OINpENesieMbld 10 TEIUIOBBIIEICHUSIM OT TpyOOIPOBONOB H
000pyIOBaHUsI.

Temmepartypa Bo3myxa B paboueil 30HE B XOJIIOTHBIN U MEPEXOAHBIA IEPHOBI TO/1a JODKHA OBITh HE
6omee 28 °C, B Temsld mepuox romga —He Ooiee yem Ha 5 °C BBIIIE pacueTHOH TeMITepaTypsl
HapyKHOT'O BO3/yXa I10 mapameTpam A.

[Ipu pa3MeleHUH TEIIOBBIX MYHKTOB B JKMJIBIX U OOINECTBEHHBIX 3JIaHUSX CICIYET MPOHM3BOIMTH
IIPOBEPOUHBI pacueT TeIIONOCTYIUIEHUH M3 IOMEINEHHs TEIUIOBOrO ITyHKTa B CMEXHBIE C HUM
MTOMeENIeHUs. B cirydae mpeBbIeHs B 3TUX TOMEIICHUIX JOIMyCTUMOM TeMIepaTyphl BO3AyXa CIeayeT
MPEeayCMAaTPUBATh MEPOUPUATHA 1O JOMOTHUTEIFHON TEIUTON3OJBIIUN OTPaKJAIOIINX KOHCTPYKIIUI
CME)XHBIX IOMETICHUH.

6.4 IlpouncTky TpyOOIIPOBOAOB B TEIUIOBBIX ITYHKTaX M CHUCTEM IOTPEOJICHUS TEIUIOTHI CleayeT
MIPOU3BOIUTH BOIOTIPOBOIHON BOIOW MIIM CKATHIM BO3IYXOM.

6.5 OmnopoxxHeHue TpyOOIPOBOMOB U OOOPYIOBAHUS TEIUIOBBIX IMYHKTOB M CHCTEM IMOTPEOICHUS
TEIUIOTHI JTOJDKHO OCYILECTBISATHCS CAMOTEKOM B KaHAIM3ALHUIO C Pa3pbIBOM CTPYH 4epe3 BOPOHKY,
PaKOBHHY WM BOJOCOOPHBIM HpUAMOK. IIpm HEBO3MOXXHOCTH OOECIEYHTH OMOPOXKHEHHE CHCTEM
CaMOTEKOM JOJDKEH MPeIyCMaTPUBATHCS PYYHOH HACOC HITH HACOC C AIIEKTPOIIPHUBOIOM.

OnopokHeHNEe KOHJCHCATHBIX 0aKOB MPEIyCMaTPHUBACTCS MO HATOPHBIM KOHACHCATOIPOBOAAM B
BOJIOCOOPHBIN MPHUSIMOK JIOIYCKAETCs MPeIyCMaTpUBaTh CIUB KOHACHCATa, OCTABIIETOCS B Oake HIDKE
YPOBHSI BCAChIBAIOIIMX ITaTPyOKOB HACOCOB.

6.6 B momy TemoBOro IyHKTa CJleQyeT NpeAycMaTpUBaTh Tpall €CIId OTMETKH CHCTEMBI
KaHAIM3aI[MA BOJOCTOKA WJIM TOMYTHOTO JPCHaKa TEIUIOBBIX CETEH IMO3BOJIOT OCYIIECTBISTH
CaAMOTEYHBIA OTBOJ CIYYalHBIX BOJ B 3TH CUCTEMBI, WJIH BOJOCOOPHBIN MPUSMOK ITPH HEBO3MOKHOCTH
CaMOTEYHOT'0 OTBO/IA CITyJalHBIX BOJ.

6.7 JIns oTKaukyd BOABI W3 BOJOCOOPHOTO MPHSAMKA B CHCTEMY KaHAJIHM3allUH, BOJOCTOKA WU
MOITYTHOTO JIpCHaXka JOJDKCH TIpeAycMaTpUBaThCcs OIUH JApPEHAXHBIM Hacoc (0e3 pesepsa) B
MOA3EMHBIX TEIUIOBBIX IMYHKTaX JOJDKHBI —MpelycMaTpUBaThCcsl JBa JPEHAXKHBIX Hacoca ¢
3JIEKTPONPUBOJIAMU OJUH U3 KOTOPhIX — pe3epBHbIA. Hacoc, npenHa3HaueHHbIH 1J1si OTKA4KH BOZBI U3
BOJIOCOOPHOTO TIPHUSMKA, HE JIOMYCKAETCS HCIIONB30BaTh [UIsSi TPOMBIBKM CHUCTEM IOTPEOJICHHUS
TEIUIOTEHI.

7 QJIEKTPOCHABKEHUE U 3JIEKTPOOBOPY/JIOBAHUE

7.1 Ilpu TpPOEKTHPOBAHMM HIIEKTPOCHAOKEHHS U AIIEKTPOOOOPYHOBaHMS TEIJIOBBIX ITYHKTOB
CleqyeT pyKOBOICTBOBaThCS TpeboBammamu «lIpaBmn ycrpoiicTBa 3nekTpoyctaHoBok» (IIVD) u
YKa3aHUsIMU HACTOSIIETO pa3ziena.

7.2 TemnoBele NYHKTHI B YacTH HAASKHOCTH 3JEKTPOCHAOXKEHHUS CIENyeT OTHOCUTh K
asekTponpueMHukaM Il kaTeropuu mpH yCTAaHOBKE B HHUX IIOJKAYUBAIOUIMX CMECUTEIBHBIX U
IUPKYJISAIIOHHBIX HACOCOB CHCTEM OTOIUICHHUS, BEHTWISAILMN M TOPAIIETO BOZOCHAOKCHUS, a TaKXKe
3aIIOPHON apMaTypsbl IIPU TEJICYIPaBICHUH.

7.3 B TemnoBhIX MyHKTax CleayeT MpeaycMaTpuBaTh pabouee MCKYCCTBEHHOE ocBereHue st VI
paspsina 3puTeasHON paboThl U aBapUITHOE OCBEIICHHE.

7.4 DneKTpUYeCKUe CEeTH JOJDKHBI 0OecreynBaTh BO3MOXKHOCTH pabOTHl CBApOYHBIX almaparoB U
PYYHOTO 3JEKTPOMEXaHUYECKOT0 HHCTPYMEHTA.

7.5 MecTHoe ynpaBleHHUE 3aJBIKKaMH C JIEKTPOINpPUBOJAMHM U Hacocamu Ansl noazemubix L[TIT
JIOJDKHO JyOJIMpOBaThCsl TUCTAaHIMOHHBIM YIPABJICHHEM CO IIMTA, PACIOJIOKEHHOTO Ha BBICOTE HE
HIOKE TUITAHUPOBOYHON OTMETKH 3€MIIH.

7.6 DnexkrpoobopynoBaHHE NOIDKHO OTBedaTh TpedoBaHMsAM IIYD mis paboTbl BO BIAXHBIX
MOMEUICHUSAX, a B IOA3EMHBIX BCTPOCHHBIX U MPHUCTPOCHHBIX TEIUIOBBIX INYHKTaX — B CBIPBIX
MTOMEIIEHUSX.

7.7 Ins METaJUIMYECKHUX YacTeil AJIEeKTPOYCTAaHOBOK, HE HAXOIIMXCS 10/ HANPSDKCHUEM, JIOJDKHO
OBITH IPEYCMOTPEHO 3a3EMJICHHE.
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8 ABTOMATH3AIIA U KOHTPOJIb

8.1 CpexncrBa aBTOMaTH3aIKM U KOHTPOIIS TOJDKHBI 00eCTIednBaTh pabOTy TEIUIOBBIX ITyHKTOB 0€3
MIOCTOSTHHOTO OOCIYKMBAIOIIEro nepcoHana (¢ mpebbiBaHueM mnepconana He Oomee 50 % paboyero
BPEMEHH).

8.2 ABTOMaTH3aIs TEIUIOBBIX ITYHKTOB 3aKPBITHIX U OTKPBITHIX CHCTEM TEIIOCHAOKEHUS HOJDKHA
obecrieunBaTh:

ToJI/Iep KaHue 3a/IaHHON TEMITepaTyphl BOJbI, MOCTYIAIONIEH B CUCTEMY TOPSTYETO BOJOCHAOKEHUS;

peryJimpoBaHue 10Ja4d TEIUIOTHI (TEIJIOBOrO IOTOKA) B CHCTEMBl OTOIUICHUS B 3aBHCHMOCTH OT
HM3MEHEHHUs MapaMeTpoB HapyKHOTO BO3AyXa C IeIbI0 MOJAEPIKaHMs 3aJaHHON TeMIepaTypsl BO3IyXa
B OTAIUIMBACMBIX TOMEIICHUSIX;

OTpaHWYEHHE MAaKCHMAaJIbHOTO pacXoia BOABI M3 TEIUIOBOW CETH Ha TEIUIOBOM IYHKT IyTeM
MIPUKPBITHS KJIATIaHa PETYIATOPA PACcX0/1a TEIUIOTH Ha OTOIUICHNE 3aKPBITHIX CHCTEM TEINIOCHAOKEHNUS
JUIL OTHENMBHBIX XHMJIBIX W OOLIECTBEHHBIX 3/1aHWH W MUKPOPAHOHOB ¢ MaKCHMAJIBbHBIM TEIJIOBBIM
MIOTOKOM Ha BEHTWJISILMIO MeHee 15% MaKCHMMalbHOTO TEIJIOBOTO IOTOKAa Ha OTOIUIEHHE JIMOO ImyTeM
NPUKPBITUSL  KJIAallaHa peryjsropa TeMIepaTypbl BOJbI, IIOCTyHAalOUIed B CHCTEMY TIOpSYEro
BOJIOCHAO)KEHHSI B TEIUIOBBIX MYHKTaX OTKPBITHIX CHUCTEM TEIIOCHAOXEHHsI M 3aKPBITBIX CHCTEM
TETIOCHA0KEHUSI IPOMBIIINICHHBIX 3[aHUH, a TAKXKE *KUIBIX MUKPOPAHOHOB 1 OOIIECTBEHHBIX 31aHUH C
MaKCHMaJIbHBIM TEIUIOBBIM ITOTOKOM Ha BEHTWIAIMIO Oornee 15 % MakCHManbHOTO TEIJIOBOTO MOTOKA
Ha OToIUieHHe. J{omycKaeTcsi OrpaHHYeHHE MaKCHMAaJIBHOTO pacXoia BOJBI M3 TEIUIOBOW CETH Ha
TEIUIOBOW MYHKT IyTeM YCTAaHOBKHM CIEIHAIBHOTO PETYIATOpPa C KIAaHOM Ha IOJAroleM
TpybonpoBoze. DTy e POJIb BHINOJIHACT PETYJISITOP MOCTOSHCTBA PACXOa BOJBI, YCTaHABIMBAEMBIH Ha
nepembruke Il crymenm BogomomorpeBaTenst (cM. puc. §) NIpH OTCYTCTBHH DETYIIATOPOB pacxoja
TEIUIOTHI HA OTOIJICHUE U 3aKPBITOH 33/IBIKKE TIEPEMBIUKH b;

noJiiepkaHue TpeOdyeMoro Iepernazna JaBieHUI BOABI B MOJAIONIEM M OOpaTHOM TpyOONpoBOIax
TeroBsIX ceTell Ha BBoAe B L[TII mm UTII npu npeBsieHnn (akTHYECKOro Iepenaja JaBjIeHni Hal
TpeOyembiM Oostee ueM Ha 200 klla;

MHUHHAMAaJbHOE 3aJaHHOE JIaBJICHWE B OOpaTHOM TpyOOIPOBOAE CHCTEMbI OTOILUICHHUS IIpU
BO3MOXKHOM €T'0 CHU)KEHHHU;

mojAepikaHne TpebyeMoro mepemnanga JaBleHHHA BOABI B MOAAIONIEM M 00OpaTHOM TPYOOIpOBOIAx
CHCTEM OTOIUICHHS B 3aKPBITBIX CHCTEMax TEIUIOCHAOXKEHHWS IIPU OTCYTCTBHUH PETYISATOPOB pacxona
TEIUIOTHl Ha OTOIUIeHWE (cM. puc. 7, 8), a TakKe YCTAaHOBKE KOPPEKTHPYIOIIMX HACOCOB,
XapaKTepU3YIOIMXCsl U3MEHEHneM Harnopa B npenenax oonee 20 % (B anamnazoHe pabo4nx pacxoioB)
Ha MepeMbIuKe MeXAy 0OpaTHBIM M MOAAIOIINM TPYyOOIIPOBOIaMH TEIUIOBOM ceTH (cM. puc 1, 2);

BKJIFOUCHHUE M BBIKJIIIOUEHHE MOANUTOYHBIX YCTPOUCTB VISl MOAJIEPIKAHHSI CTATHYECKOTO JIABJICHUS B
CHCTEMax TEIUIONOTPEOICHNUS IIPU X HE3aBUCHMOM IIPHCOCINHEHNH;

3aIIUTY CHCTEM IOTPEOJICHUSI TEIUIOTHl OT IOBBIMICHUS AABICHHWSA WM TEMIEpaTypbl BOIBI B
TpyOOIPOBO/IAX ATUX CUCTEM ITPH BO3MOXHOCTH MPEBBIIICHHS IOITYCTUMBIX ITAPaMETPOB;

oJi/iepKaHue 3a/IaHHOTO JIABJICHUS BOJIBI B CUCTEME TOPSYEro BOJIOCHA0KEHHS;

BKJIFOYCHHUE U BHIKIIIOUEHNE KOPPEKTHUPYIOIINX HACOCOB;

OJIOKMPOBKY BKJIIOYECHHUS PE3EPBHOTO HAacOca MPH OTKIIOYEHUH pabodero;

3aIIUTY CUCTEMBI OTOIIEHUSI OT OIIOPOKHEHUS;

MIPEKpaIIEHNE MOAa4YH BOJBI B 0aK-aKKyMYJISITOP WJIM B PAaCHIMPUTEIbHBIN Oak MpH HE3aBUCHMOM
MIPUCOCTMHEHUN CHCTEM OTOIUICHUS MO JIOCTIDKEHHWH BEpXHEro YpoBHS B Oake W BKIIIOYEHHE
MOJNTUTOYHBIX YCTPOIMCTB IPH JOCTIKEHUH HIKHETO YPOBHSI;

BKJIIOYCHUE U BBIKIIOYCHHUE NPEHaKHBIX HACOCOB B ITOJ3EMHBIX TEIUIOBBIX ITYHKTaxX IO 3aJaHHBIM
YPOBHSIM BOJIbI B IPEHAKHOM TPHSIMKE.

Ilpumeuanue — ABTOMATH3AIMIO JCadPAIMOHHBIX YCTAHOBOK PEKOMCHIYETCS NpeaycMaTpuBaTh B
cootBercTBUH co CHull 11-35-76.

8.3 ns yuera pacxoJa TEIUIOBBIX IIOTOKOB W pacxojia BOABI TMOTPEOUTEISIMH  JIOTKHBI
MPeyCMaTPUBAThCS PUOOPHI ydeTa TEIIOBOW SHEPIUU B COOTBETCTBUHM C «[IpaBuiiamu ydera OTImycka
TEIUIOBOM SHEPTHI.

8.4 Ilpu He3aBHUCUMOM MPUCOCIUHEHHH CHUCTEM OTOIUICHHS K TEIUIOBBIM CETSIM ClielyeT
MPeyCMaTPUBATh TOPSYEBOIHBINA BOAOMEP Ha TPYOOIPOBOJIE IS MTOIIUTKU CHCTEM.

8.5 Pacxomomepsl W BOJOMEpPHI JOJDKHBI PACCUMTHIBATHCS Ha MAaKCHMAIbHBIA 4acOBOI pacxon
TersioHocuTeN s mo npui. 10 U mogdupaThesl Tak, YTOOBI CTaHAAPTHOE 3HAUCHUE BEPXHETO Mpeaena
H3MepeHusi ObUTO OIMKANUIINM [0 OTHOIICHUIO K 3HAYEHHI0 MAKCUMAIbHOTO YaCOBOT'O Pacxo/ia.
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8.6 IlpumeHeHNe B OTKPBITHIX CHCTEMAaX TEIUIOCHAOKEHHS W CHCTEMax TOpsdero BOAOCHAOXKEHHUS
PTYTHBIX TH(MAHOMETPOB HE JIOMTYyCKACTCSL.

8.7 JlnuHa npsiIMbIX Y4aCcTKOB TPYOOIPOBOAA JI0 U MOCIIE H3MEPHUTEIBHBIX YCTPOHCTB PacX0oI0MEepOB
JTOJDKHA OMPEACTISTHCSA B COOTBETCTBUH C MHCTPYKIMSIMA Ha IPUOOPEI.

8.8 IIpu momaye OT UCTOYHMKA TEIUIOTHI TOTPEOUTEITIO Mapa HECKOJIBKUAX PAa3JIMYHBIX TapaMeTPOB
JIOMYCKAETCsI I y4eTa BO3BPAIAeMOro KOHJCHCATa MPEAyCMaTPUBATh OJUH PacXoJoMep Ha 00IeM
KOHJICHCATOTPOBOIE TIOCTIe KOHJIEHCATHBIX HACOCOB.

8.9 B TemioBBIX MyHKTaX C pacXoioM TeIUIOTH Oonee 2,3 MBT, kak mpaBWio, IOJDKHBI
MPEyCMaTPUBATELCS CIACTYIONIHE KOHTPOIbHO-U3MEPUTEIBHEBIC IPUOOPHI:

a) MaHOMETpHl CaMONMIIYIIHE — TIIOCTE 3alloOpHOW apMaTyphl Ha BBOJE B TEMJIOBOM ITyHKT
MOJAIOIIero M oOpaTHOro TpyOONPOBOAOB BOASHBIX TEIJIOBBIX CETEH, MapompoBOAOB U
KOH/ICHCATOTIPOBOJIOB.

0) MaHOMETPHI TIOKA3EIBAOIITHE:

JI0 3allOpHOW apMaTrypbl Ha BBOJIE B TEIUIOBOH ITyHKT TPYOOIIPOBOMOB BOASHBIX TEIJIOBBIX CETEH,
MapoIPOBO/IOB U KOH/ICHCATOIIPOBOIOB;

Ha pacHpeielINTENbHOM U COOPHOM KOJUIEKTOpaxX BOJASHBIX TEIUIOBBIX CETEH U MapoIpoBO/IOB;

TI0CJIE y3J1a CMEILICHNUS;

Ha MMapoIpoBOAaX A0 U MOCIE PEAYKINOHHBIX KJIAlaHoOB,;

Ha TpyOOIpOBOIaX BOASHBIX TEIUIOBBIX CETEH M MAPOMPOBOJIAaxX JI0 U MOCIIE PETYIATOPOB JIaBJICHUS;

Ha TOJIAIONIMX TPYOOIIPOBOAAX IOCIIE 3aOPHOW apMaTyphl Ha Ka)KJJOM OTBETBJIEHHH K CHCTEMaM
NoTpeOIeHsT TEIUIOTHI M Ha 00paTHBIX TpyOONpOBOAaX /O 3allOpHOM apMaTypbl — H3 CHCTEM
MOTpeOJICHUS TETIJIOTHI,

B) IITYLEPHI AJIsI MAHOMETPOB — JI0 | TIOCIIE IPSA3EBUKOB (PUIBTPOB U BOJIOMEPOB;

I) TEPMOMETPHI CAMOIMINYIINE — IIOCIE 3allOPHOM apMaTyphl Ha BBOJE B TEIUIOBOM ITyHKT
TpyOOIIPOBO/IOB BOJISTHBIX TEIJIOBBIX CETEH, ITApPOIPOBOIOB M KOHEHCATOIIPOBO/IOB;

1) TEPMOMETPHI TIOKA3bIBAIOLIIHE:

Ha pacHpesieNITENFHOM U COOPHOM KOJUIEKTOpaxX BOJASHBIX TEIUIOBBIX CETEH M MapolpoBO/IOB;

Ha TPyOOIPOBO/IaX BOASHBIX TEIUIOBBIX CETEH MOCIIE y371a CMEIICHHUS;

Ha MOJAMOIMX U OOpaTHBIX TPyOONpPOBOAAX M3 KaKAOW CHCTEMbI MOTPEOICHUS TEIIOTHI 110 XOIY
BOJBI IEPE] 33ABHXKKOM.

8.10 B TeminoBeIX MyHKTaX C pacxoJ0M TemIoTH 10 2,3 MBT nomKHBI IpeaycMaTpUBaThCA:

a) MaHOMETPHI [TOKa3bIBAIOIINE:

TI0CJIE 3aIIOPHOI apMaTypsl Ha BBOJE B TEIUIOBOH ITYHKT TPYOOIIPOBOJOB BOZISIHBIX TETIIOBBIX CETEH,
MIapoIPOBOIOB 1 KOH/ICHCATOIIPOBOIOB;

TIOCIIE Y314 CMEIICHNS;

JI0 ¥ TIOCJIE PETYIISITOPOB JaBJIEHUs Ha TPYOOIIPOBOJaxX BOISHBIX TEIUIOBBIX CETEH U MaporpoBOIOB;

Ha [apoIpoBOAaX A0 U MOCje PEAYKIMOHHBIX KIIAlaHoB,;

Ha MOJIAIONIMX TPYOOIPOBOAAX MOCIE 3aMOPHOW apMaTypbl Ha Ka)JOM OTBETBJICHHH K CHCTEMam
MOTpeOIeHNsT TEIUIOTHI M Ha OOpaTHBIX TPYOONPOBOZAX IO 3alMOPHOM apMaTypsl — W3 CHCTEM
MOTPEOICHUSI TETUIOTHI,

0) mWTYyLIEepH! A7s1 MAHOMETPOB:

JIO 3allOpHOW apMaTrypbl Ha BBOJIE B TEIUIOBOH IyHKT TPYOOIPOBOMOB BOASHBIX TEIJIOBBIX CETEH,
MapoIPOBO/IOB U KOH/IEHCATOIIPOBOIOB;

JI0 ¥ TIOCIIE TPSI3EBUKOB, (DUIIBTPOB M BOJJOMEPOB,

B) TEPMOMETPBI ITOKA3bIBAIOLINE:

TI0CIIE 3aIIOPHOI apMaTypsl Ha BBOJE B TEIUIOBOH ITYHKT TPYOOIIPOBOJOB BOISIHBIX TETIOBBIX CETEH,
MIapoIPOBO/IOB 1 KOH/ICHCATOIIPOBO/IOB;

Ha TpyOOIPOBO/IaX BOASHBIX TEIUIOBBIX CETEH IOCIIE y3J1a CMEIICHHUS;

Ha 00paTHBIX TPYOOIPOBOAX M3 CUCTEM HOTPEOJICHHS TEIUIOTHI 10 X0y BOJIBI IICPE]T 33 BIIKKAMH.

8.11 ITloka3pIBaromre MAaHOMETPBI U TEPMOMETPHI JOJKHBI IIPEyCMAaTPUBATHCS HA BXOJIE U BBIXOIE
TpyOOIIPOBO/IOB TpEIOLIEH W HarpeBacMoW BOABI /IS KaXKIOW CTYIEHH BOJOIOAOTpEBaTeNeil cucTeM
rOpsTYero BOAOCHA0KEHHS ¥ OTOILICHHS.

8.12 TlokaspiBaromme MaHOMETPHI JOJDKHBI ITPEAYCMAaTPUBATHCS MEPE] BCACHIBAIOIIMMHU M TIOCTE
HarHeTaTeJIbHBIX MMaTPyOKOB HACOCOB.

8.13 Ilpu ycTaHOBKE CAaMONHIIYIIAX TEPMOMETPOB M MAaHOMETPOB CIEAYeT IpeLyCMaTpPHBATh
KpOME HHX Ha TeX € TpyOOmpoBOAaX IITYHEPH! ISl ITOKAa3bIBAIONIMX MAaHOMETPOB M THJIB3BI IS
TEPMOMETPOB.
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8.14 B cimywasx korja mpuOOpHl ydeTa pacxoa TEeINIOTH KOMIUIEKTYIOTCS CaMONUIIYIINMH I
MTOKA3BIBAIOIINMH PAcXOJOMEpaMH, TEPMOMETPaMH W MaHOMETPaMH TMPEIyCMATPUBATh TyOIUPYIOIIHE
KOHTPOJILHO-U3MEPHTEIBHbBIE IPHOOPHI HE CIIEAYET.

8.15 ABTOMaTH3amMI0O W KOHTPOJIb YCTAaHOBOK cOopa ¥ BO3BpaTa KOHJAEHCATa CIIEAYeT
mpexycMaTpuBathk B o0beme, ykazanaoMm B CHull 2.0.4.07-86* st KOHICHCATHBIX HACOCHBIX.

8.16 Jlns nea’palliOHHBIX YCTAaHOBOK CIEAyeT MPEeayCMaTpUBaTh CIEAYIOUIHEe KOHTPOJIbHO-
HU3MEPUTEIIbHBIC TPHUOOPBI: TEPMOMETPHI, IOKA3bIBAIOIINE, YKa3aTeld YPOBHS BOABI B 0akax;
MaHOMETPHI, TOKa3hIBAIOIINE U CAMOIIHIITYIIHE.

8.17 Ha MecTHOM mMTE YHpaBiCHUS CIEAYeT IpPEAyCMaTpuBaTh CBETOBYIO CHUTHAIM3ALHUIO O
BKJIIFOUCHHHU PE3EPBHBIX HACOCOB U JOCTHIKCHUM CIICAYOIIUX MTPEACIIbHBIX MMapaMETPOB:

TeMIepaTypbl BOIBI, IOCTYIAIONIEH B CHCTEMYy TOpSYEro BOJOCHAOKEHWS (MHUHMMAlbHAas —
MaKCHMaJIbHas);

JABIICHUST B OOpaTHBIX TPYOONIPOBOIAX CHCTEM OTOIUICHUS KaKIOTO 3[aHUS WIM B OOpaTHOM
TpyOOIIPOBOAE pPACHpPEACTUTEIBHBIX ceTel oTomieHus Ha Bbixoge u3 LTIl (MuHMManbHBIE —
MaKCHMAaJIbHEIE);

MHUHHMAJIBHOTO TIepernaja JaBjieHUid B MMoJaloneM 1 o0paTHOM TpyOOIpoOBOAaX TEIUIOBOIl CETH Ha
Bxoje u Ha Beixoje u3 LTI,

YpOBHEH BOJIBI TN KOHACHCATa B 0akaX M BOZOCOOPHBIX MPUAMKAX.

[lpy npuMeHEeHHH pEeryJIATOPOB pacxola TEIUIOTHI Ha OTOINICHHWE CIIEAYeT IpeIycCMaTphBaTh
CUTHAJIM3AIMIO O TPEBHIILICHNH 331aHHOHM BEJIMUMHBI OTKIIOHEHHS PETyJIMpyeMoro apaMmerpa.

8.18 Meronnka pacdera TpaQuKOB pPETYIHPOBAHUS TIIOJAYM TEIUIOTHI HA OTOIUICHHE Y
moTpeOuTeNet, MONICPKUBACMBIX CHCTEMOH aBTOMAaTH3alWH, NpPEAyCMaTPUBAEMONH B TEIDIOBBIX
IyHKTaxX npuBeneHa B npwi. 18. Ilpu pacdere 3TuX rpaduKoB CiienyeT yYUTHIBATh NPUHSATHIN PEXUM
pEeryJMpoBaHusl OTIYCKa TEIUIOTHI Ha ICTOYHUKE, BHYTPEHHHE TEIJIOBBIACICHHS B TIOMEIICHUSX 31aHUN
U COOPYKEHUI, METEOPOJIOTHUECKHE YCIOBUS U JIp.

9 JMCHETYEPU3ALIUA U CBA3b

9.1 JIMCTaHUMOHHBI KOHTPOJNb 3a paboTOi 00OpYNOBaHMS M MapamMeTpaMH TEIUIOHOCUTEIs
OCYLIECTBIISIETCSl B JIMCIIETYEPCKHX ITYHKTax IPEONPHATHS TEIUIOBBIX CeTed, OObeIUHEHHOU
mucneryepckoit  cimyx6e (OJIC) »xwiaoro pailoHa, NPOMBINUICHHOTO M CEIbCKOXO3SHCTBEHHOIO
MIPEATIPUSATHS WM Ha IUTE YIIPABICHHU NCTOYHUKA TETITIOTHIL.

[Ipu TemnmocHaOXEHWH OT KOTENBHBIX MOITHOCTRIO 35 MBT W MeHee AuCHETYEPH3AIUIO
MpegyCMaTpPUBATh HE PEKOMEHTYETCS

9.2 Jluctieruepusanys OCyIIeCTBIICTCS:

aBapUHHO-TIPEIYyIPEAUTENEHON CUTHAIN3AINEH MyTeM Iepefadn OJHOTO OOIIEro CBETO3BYKOBOTO
CUTHAJIa O HAPYIICHUSIX PEKUMOB pabOTHI, MPEIyCMOTPEHHOH B 1I. 8.17;

JMCTaHIIMOHHBIM YIIPABJICHHUEM;

TeneMexaHHu3alyeH, Kak paBuilo, B TEIEMEXaHHU3UPOBAHHBIX CHCTEMaX TEIUIOCHA0KEHNSI.

IIpu orcyrctBuum OJIC Ha HTPOMBIIIICHHOM HIM CEIBCKOXO3SMCTBEHHOM IPEANPHUATHH CIEAyeT
IIpeAyCMaTpUBaTh aBAPUIHO-TIPEIYIPEIUTENbHYI0 CUTHAIM3ANUI0 M3 HHIWBUAYAIBHBIX TEIUIOBBIX
nyHkToB B LITII.

9.3 JIMCTaHIIMOHHOE YIpaBJICHHE CIICAYyeT NpPEAyCMAaTpUBaTh MPH OOOCHOBAHWUHU JUIS KJIAIIAHOB,
PErYJIMPYIOIINX PACXO]l TEIUIOTHI HA OTOIUICHUE U ropsiyee BOJAOCHA0XKEHHUE, B COOTBETCTBHH C MIl. 3.9,
3.10, 3.15 u 3.16 u g aApyroit apMaTypsl ¥ 000PYIOBAHUS.

9.4 Ilpu TeneMexaHu3alM IPELyCMATPUBAOTCS:

a) TeJICN3MEPEHNUE T10 BBI30BY CIIECAYIONINX apaMETPOB TETUIOHOCUTEIIS:

TeMIepaTyphl BOABI B MojaroieM TpyborpoBojae TemioBoi cetr Ha Bxonae B LITII wim UTII mpu
orcyrctBun  L[TII. [lns oxuiabplx W OOINECTBEHHBIX 34aHUH  TeJIEM3MEpEHHE TeMIlepaTyphbl
npenycmarpusaercst ogHo Ha Bce L[TII m UTII B manHOM MHKpOpaioHE NMpH TEINIOCHAOXKEHHWH OT
OJTHOTO MCTOYHHKA TEIUIOTHI;

TEMIIepaTypsl BOJABI B TMOJAMOUIEM M OOpaTHOM TPyOONpPOBOIAX CHCTEMBI OTOIUICHHS KasKIOTO
3/1aHus;

0) TelecHTHAIM3aLU IYTEM Iepeladyd OJHOro OOIIEro CBETO3BYKOBOI'O CHUTHAJAa O HAPYLICHUSX
PEXUMOB pabOTHI MPEIYCMOTPEHHOrO 1. 8.17;

B) TeJIeynpaBieHHe IpU 000CHOBAaHUM B 00beMe, YKa3aHHOM B II. 9.3.

9.5 JIns TemyIoBBIX MYHKTOB IPH pacxoje TemoTs 2,3 MBT u Oonee ciemyeT mpenycMaTpuBaTh
TeNe(OHHYIO CBSI3b C TUCIICTYEPCKUM ITyHKTOM.
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10 TPEBOBAHMS 110 CHUKEHUIO YPOBHEM IIIYMA UM BUBPAIIUU OT PABOTBI
HACOCHOI'O OBOPYAOBAHUA

10.1 TpeOGoBaHUS HACTOSIIETO pasfena TOHKHBI COONIONAThCS B IENIX NPEJOTBpAIICHUS
MIPEBEIIEHAUS YPOBHEH IyMa 1 BuOpanuu, nomyckaemsix I'OCT 12.1.003, TOCT 12.1.012 u CHulI II-
12-77 B 31aHUAX CO BCTPOCHHBIMHU TEILIOBBIMU MTYHKTAMH U OJIU3JICKAIIMX K TEIUIOBBIM MTyHKTaM.

Ipumeuanue — TpeGoBaHWS HACTOALIETO pasjena PAacIpOCTPAHSIOTCS HAa  TEIUIOBBIC IYHKTBI
MPOMBIIITCHHBIX M CEbCKOXO035HCTBECHHBIX MPEANPUATHI, €CITH OHU MPEIYCMOTPEHBI TEXHHYCCKUM 3a/IaHHEM Ha
[POCKTHPOBAHUE TEILIOBOTO MYHKTA.

10.2 TemoBbIe MyHKTHI, 000pyayeMble BecaMH, He AOIYCKAeTCsl pa3MenaTh CMEXHO, IO WA HaJI
MOMEILIEHUSIMU SKWJIBIX KBapTHp, CHAIBHBIX M MIPOBBIX JETCKUX JOLIKOJIBHBIX YUPEXKIEHU,
CHATBHBIME TTOMEIICHUASIMU IIKOJI-MHTEPHATOB, TOCTUHHMII, OOIICIKUTHI CAaHATOPHEB, JJOMOB OTIbIXa,
MMAaHCUOHATOB, TajaTaMH W OINCPAI[HOHHBIME OOJBHHUI], MOMCIICHUSIMH C JUTUTCIBHBIM MPEObIBAHUCM
0O0JIbHBIX, KAOMHETAMH Bpaucii, 3pUTEIbHBIME 3aJIaMU 3PCITUIIHBIX MPESINPUATHIA, 38 UCKITIOYCHHUEM TEX
ITyHKTOB, T/I€ YCTAHABIMBAIOTCA OecyHIaMEHTHBIE HACOCH, OOECIICUMBAIONINE YPOBEHHb 3BYKOBOTO
JTABJICHUS B CMEKHBIX MTOMEIICHUAX, He TIpeBBIIIaronii gonyctumMerid mo CHull 11-12-77.

Ilpumeuanue — Ha TennoBble IyHKTH, B KOTOPBIX IIPEAYyCMAaTPUBACTCS YCTAHOBKAa Oec(yHIaMEHTHBIX
HacOCOB TPeOOBAHHS HACTOSIIIETO pa3Jiesia He PacIpOCTPaHIIOTCS.

10.3 MuHuManbHOE PacCTOSIHUE B CBETY OT OTIENbHO crosiuux HazeMHbIX LITII 1o HapyxHBIX cTeH
MIOMEIIIEHUH, TepeuncieHHbIX B . 10.2, T0MKHO MPUHUMATHCS HE MeHee 25 M.

10.4 HapyxHble OTrpa)kmaromue KOHCTPYKIIMA HAa3eMHBIX TEIUIOBBIX ITYHKTOB IOJDKHBI HMETh
BEJIMYMHY U30JILHUH OT BO3IYLIHOIO IIIyMa, onpeaenseMyro B coorserctsun co CHull 11-12-77.

10.5 HapyxHbIe ABEpH 1 BOPOTA TEIUIOBBIX ITyHKTOB HE JOJDKHBI, KaK MPAaBHUJIO, OBITH HAIIPABIICHEI B
CTOpPOHY IIOMEMICHHH TepeuucieHHbx B M. 10.2, W JOMKHBI MMETh YIUIOTHEHHE IIPHTBOPOB C
JIOITyCKaeMBIM 3a30pOM MO mepuMeTpy He Oomee 1 m. Jlomyckaercss pa3Mmemarh HapyXXHEBIC ABEPH U
BOPOTa B CTCHAX TEIUIOBBIX ITYHKTOB, OOpAIICHHBIX B CTOPOHY HamOoJice YAAJCHHOTO M3 YKa3aHHBIX
TTIOMCIIECHUH.

10.6 HeoOxomuMocTh IpUMEHEHUS TIYIINTENCH IIIyMa Ha BEHTIIAIMOHHBIX MIPOeMaX B HApPYKHBIX
OTPXKACHUSIX 3BYKOMOTIOMIAONICH OOJIHUIIOBKH CTCH M IMOTOJKA M BBIOOP WX KOHCTPYKIIMH JOJIKHEI
ONPEIENATHCS PACUETOM.

3BYKOIMOIJIONIAOMIas OOJIHUIIOBKA TOJDKHA MPESTyCMATPUBATHCS U3 HECTOPAEMbIX MaTCPHAJIOB.

10.7 B oTIenbHO CTOSIIMX TEIDIOBBIX MYHKTAX TONIIMHA OETOHHOTO ITOJIA JOJDKHA MPHUHUMATHCS HE
meHee 0,2 M mo necuaHoi mozchinke TonmuHoOH He MeHee 0,2 M. [Ipu 3TOM B Ha3eMHBIX TEIIOBBIX
MyHKTaxX MOJ JOJMKEH OTAENSATHCS OT HAPYXKHBIX OrpaKIAOIIUX KOHCTPYKUMH 3a30pOM HIMPUHOU HE
menee 0,05 M ¢ 3an0IHEHUEM €T0 ITECKOM.

10.8 B otTnenbHO CTOAUIMX TEIUIOBBIX NYHKTAaX PEKOMEHAYETCS MpPeAyCMaTpuBaTh MKECTKOE
KpEIUICHHE HACOCOB K (DYHIAMEHTY, & BO BCTPOCHHBIX M MPHUCTPOCHHBIX TEIUIOBBIX MYHKTaX HACOCHI
CIeyeT YCTaHaBIMBAaTh HA BHOPOHM3OJHMPYIOIINEC OCHOBAHMS, KaK TMPaBWIO, C MPYKUHHBIMU
BHOPOU30IATOPAMH.

Jis coemuHeHUsT TPyOOIIPOBOMOB C TMaTpyOKaMH HACOCOB MOJDKHBI IPEIyCMaTpUBATHCS THOKHE
BCTaBKH [UTMHOW He MeHee | M, yCcTaHaBIMBaeMbIe KakK IMPaBHIIO, B TOPH3OHTAIBHOH IIIOCKOCTH. B
KauecTBEe TMOKHUX BCTaBOK IpH Temreparype TermoHocutens mo 100 °C pekoMeHmyeTcss TpUHUMATh
PE3UHOBBIE HANlOPHBIE pyKaBa ¢ TEKCTWIBHBIM KapkacoM o 'OCT 18698.

B oTAenpHO CTOSIIMX TEIUIOBBIX MyHKTaX THOKKME BCTaBKH JIOMYCKAETCS HE IPEyCMaTPUBATh.

10.9 B wmecrax BBOAa TpyOONPOBOMOB, HAYIIMX OT OTHCIBHO CTOSIMIMX WM IPUCTPOCHHBIX
TEIUIOBBIX ITYHKTOB, B 3JaHUS JKECTKas 3aJeiKka TPyO0 B CTCHBI M (DYHOAMEHTBHI STHX 3JaHUN HE
JIOTTYCKaeTCsl.

Pa3mepsl oTBepCTHIT TS TIpoITycKa TpyO depe3 CTEeHbI U PyHIaMEHTHI JOJDKHBI 00€CIICUnBaTh 3230
MEXIy TOBEPXHOCTSMH TEIION3OJIINOHHON KOHCTPYKIMHA TPYObI M CTPOUTENBHONW KOHCTPYKIIUHA
3maHus. [t 3aeKy 3a30pa ciemyeT MPUMEHSTh AIaCTHIHBIE BOAOTa30HETIPOHUIIAEMBIC MaTePHAIHI.

HenoaBrokHbIE OMOPEI Ha 3THX TPYOOIPOBOIAX MOJDKHBI Pa3MEIIAThCS HA PACCTOSHUM HE MEHEe
4yeM 2 M OT HapyXHOH CTEHBI 31aHMUsL.

10.10 Bo BCTpOCHHBIX W TPHCTPOCHHBIX TEIUIOBBIX ITyHKTaX IIOJ OIMOPHI TPYyOOIIPOBOIOB H
000pyIOBaHUS TPH WX KPEINICHWA K CTPOUTENBHBIM KOHCTPYKIHSAM 3JaHUS HEOOXOIMMO
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IpeycMaTpruBaTh BUOPOU30JIMPYIOLINE TPOKIIAKH, B Ka4eCTBE KOTOPBIX PEKOMEHIYeTCsl MPUMEHSTh
PEe3MHOBBIE BUOPOHU3OIISITOPBI (KOBPUKH).

11 JOIIOJIHUTEJIBHBIE TPEBOBAHUSA K IIPOEKTUPOBAHUIO
TEIIJIOBBIX IYHKTOB B OCOBBIX IIPUPOJHBIX 1 KIMMATUYECKUX YCJIOBUAX
CTPOUTEJIBCTBA

OBIIUE TPEBOBAHUS

11.1 Tlpu npoeKTHPOBAHHUH TEILIOBBIX MyHKTOB B paifoHax ¢ CeCMUYHOCTBIO § OaJLIOB M Ooliee, Ha
BEYHOMEP3JbIX TPYHTaX, Ha MOApaOaThIBAEMBIX TEPPUTOPUSIX M B pailoHaX C MPOCAJOYHBIMH OT
3amaunBaHus rpyHTamu 1l Tima Heobxoammo cobmronats TpedoBanus CHull 2.02.01-83, CHull II-7-
81* (m3x. 1995 r. ), CHulI 2.02.04-88.

[Tpu pasmeniennu 0akoB Ha MpocagovHbIX rpyHTax Il THHa ciemxyer cobmronaTh TaKke TpeOOBAHMS
CHulI 2.04 02-84*.

Ilpumeuanue — Ilpnm TpocagouHBIX TpPyHTaX | THWHAa TEmIOBBIE ITyHKTHI HPOEKTHUpPYIOTCS Oe3 ydera
TpeboBaHMIl TAHHOTO pa3zena.

PAMOHBI C CEUCMHUYHOCTBIO 8 11 9 BAJLJIOB

11.2 PacueTHast CeiCMHUYHOCTG IS 3/TaHUH TEIUIOBBIX ITyHKTOB JOJDKHA MPHHUMATHCS OJWHAKOBOI
C YCTaHOBJICHHOH PacyeTHOW CEHCMUYHOCTRIO TSl 31aHHUH, 00CTY)KHBAaEMBIX TETJIOBBIM ITyHKTOM.

11.3 BricoTa 3/1aHMI Ha3eMHBIX TEIUIOBBIX ITYHKTOB HE JIOJKHA MPEBBIIATE 4 M.

11.4 3amopHas perynmupylomas W TpeIOXpaHWUTEeNbHAas apMarypa HE3aBUCHMO OT IapaMeTpOB
TEIUTOHOCHUTENCH U JHaMEeTPOB TPYO HODKHA IPUHIMATHCS CTATBHOH.

11.5 B mecrax nmpucoeauHeHHs TPyOOITPOBOAOB K HACOCAM, BOJOIOIOTPEBATENSAM U OaKaM JTOJDKHBI
MIPEIyCMAaTPUBATECS KOHCTPYKIMH KOMITEHCAITMOHHBIX YCTPOMCTB, 0OECIIEUHBAIONINE MPONOJIBHBIE 1
VIJIOBBIC TIEpEeMEIIeHUs TpyOompoBomoB. Jlomyckaercs NpHMEHEHHEe THOKHX BCTaBOK 1o 1.10.8
HACTOSILETO CBOJA IIPABUIL

11.6 B mecrax mpoxoma TpyOOIpPOBOIOB TEIUIOBBIX ceTel depe3 (yHIAMEHTHI W CTEHBI 3IaHHUN
TEIUTOBBIX ITYHKTOB 3330p MEXKAY MOBEPXHOCTHIO TETION3OJISAIIOHHON KOHCTPYKIIMK TPYOBI, BEPXOM U
CTEHKaMU IpoeMa JI0JDKEH NpeaycMaTpuBaThesi He MeHee 0,2 M.

JUist 3aenKu 3a30pa cleAyeT IPUMEHSTh 3JIaCTUYHbIE BOJIOTa30HEIPOHUIIAEMbIE MaTEpUAIBL.

PAMOHBI BEHHOMEP3JIBIX TPYHTOB

11.7 Tlpu pacuere TpyOONPOBOJOB HAa CAMOKOMIICHCAIIMIO TEIUIOBBIX VIJIMHEHUH C IICIHIO
MOBBILIEHUsSI THOKOCTH Y4YacTKOB TPYOOIPOBOJOB MEXIY HENOJBWKHBIMH OIOPAMH PacueTHOE
TEIUIOBOE YAJIMHEHHE yJacTKa cleayeT yBeanunBath Ha 20 %.

11.8 3maHus ¥ COOPY)KEHHUS TEIUIOBBHIX IIYHKTOB CJEOYeT MPOSKTHPOBATh HAI3EMHBIMH C
BEHTWJINPYEMbBIMHU TTOAOIBSIMH.

11.9 TIpoknanky TpyOONpOBOAOB cileayeT MPeIyCMAaTPHBATH BBIIIE YPOBHS IIOJIa. Y CTPOWCTBO B
TOJTy KaHaJIOB M MPHSIMKOB HE JOIYCKAeTCsI.

11.10 [Ins omopokHeHUs: 00OpYyIOBaHHS M TPYOOIPOBOAOB TEIJIOBOTO IyHKTa U CHUCTEM
MOTpeOJIEHHUs TEIUIOTHI CIEAyeT MperycMaTpUBaTh CUCTEMY ApPEHaXka M CIIMBA BOJIBI, MCKIIIOYAIOIIYIO
BO37ICICTBHE TEIUIOTHI HA TPYHT.

11.11 Ywucno napamienbHO pabOTalOIUX BOJONOAOTPEBATENeH s CUCTEM OTOIUICHHUS JOJDKHO
ObITh HE MEHee JIBYX, PacCYMTaHHBIX Ha 75 % NpPOU3BOIUTENLHOCTH KaXKIbI, a IS CHUCTEMbI
OTOIUICHUS 3JaHUH B COOPYKEHHH, HE IOITYCKAOIINX TIEPEPHIBOB B 1mojade TerioTsl, — Ha 100 %.

11.12 Tlpu npuMEHEeHHWH apMarypbl OOLIENPOMBIIUICHHOTO Ha3HAuYeHHMsT M Kpelexa,
H3TOTOBJICHHOTO W3 YIJIEPOIUCTOM CTaiaH, MOJDKHBI COOMIONAThCA MEpOIPHUATHS, HCKIIOYAroIue
BO3MOKHOCTh CHHIKEHUSI TeMIeparypsl ctayii Hioke MuHyC 30 °C npu TpaHCHOPTHPOBAHUH, XPaHEHHH,
MOHTa)K€ ¥ SKCILTyaTaIlHu.

11.13 3arnyOnenue 6akoB TOpsiYCH BOJBI U KOHJCHCATHBIX 0aKOB HUXE TUIAHHPOBOYHBIX OTMETOK
3eMJIM TIPH CTPOUTENBCTBE HAa BEYHOMEP3JBIX I'pyHTax IO MpHUHOMIY I (C coxpaHEeHHEM Mep3i0ro
COCTOSIHUS TPYHTOB) HE JIOITyCKACTCH.
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IHHOAPABATBIBAEMBIE TEPPUTOPUU

11.14 Tlpu TpOEKTHPOBAHUM TEIUIOBBHIX MYHKTOB Ha IMOAPAa0ATHIBAEMBIX TEPPUTOPHSX IOJKHEI
cobmroatbes TpeboBanus om. 11.4—11.6.
11.15 Ycunust oT HEMOABMKHBIX OIOP HE AOJDKHBI NTepeaBaThcsl Ha KOHCTPYKIIMIO 3/TaHUH.

IMPOCAJOYHBIE OT 3AMAUYNBAHUA I'PYHTHI

11.16 ITox monamy TEIUIOBBIX IMyHKTOB M 0aKaMH Clie[lyeT IpelyCMaTpuBaTh YINIOTHEHHE TPyHTa Ha
rinyouny 2,0—2,5 M. KoHTYp yIUIOTHEHHOrO I'pyHTa OCHOBaHHMs JIOJKEH OBITh OOJibllle rabapuTOB
COOpYyXKeHHs He MeHee 4eM Ha 3,0 M B KaXKAyI0 CTOPOHY.

[lomer HOWKHBI OBITH BONOHENPOHWIAEMBIMH W UMeTh yKiIoH He Menee 0,01 M B cropoHy
BOJIOCOOPHOTO BOJOHENPOHHUIIAEMOTO IPUSIMKA.

B Mecrax compspkeHHs TMOJIOB CO CTEHAaMM JOJDKHBI TPEIyCMaTPUBATHCS BOJOHETIPOHHIIAEMBIC
IUTMHTYCHI Ha BeicoTy 0,1 — 0,2 M.

11.17 Paccrosiane oT 6aKOB-aKKyMyJISITOPOB U KOHJICHCATHBIX 0aKOB, Pa3MEIIaeMbIX BHE TEILIOBBIX
IIYHKTOB, JI0 3/[aHUH W COOPYKEHHMH MOJDKHO OBITh: TpH TPyHTOBBIX ycioBusx Il tuma (c
BOJIONIPOHUIIAEMBIMH TOJICTHJIAIONIMMH TPYHTaMH) HE MeHee 1,5 TONIMHBI MPOCaJOYHOrO CIOS; MPH
IpYHTOBBIX ycioBusx Il Tuma (c BOJOHENpPOHMIAEMBIMH TTOJCTHIIAIOIIMMHU TPYHTaMH) HE MEHEE Tpex
TOJIILMH IPOCAJOYHOTO CJI0si, HO He Ooiee 40 M.

11.18 IIpokmnaaky TpyOOIpOBOIOB ClIEyET MPEaycMaTprUBaTh, Kak MPaBHJIO, BBIIIE YPOBHS ONA.

JomnyckaeTcst IpoKiIaaKa TpyOOIpOBOIOB B BOJOHEIPOHUIIAEMBIX KaHaJIax.

11.19 B mecrax mpoxoma TEIIOBBIX ceTe depe3 (yHAAMEHTH WM CTCHBI 3MAaHUH TETUIOBBIX
ITYHKTOB 3a30p MEXIY ITOBEPXHOCTHIO TEIUIOM3OJISIIIMOHHON KOHCTPYKIMH TPYyOOIpOBOAA M BEPXOM
(HM30M) OTBEpCTUSl JOJDKEH NpPEIyCMaTpUBAThCs C yJYETOM BO3MOXKHOW IPOCAAKH 3IaHUS WU
COOPY’KEHHS.

MNPUJIOKEHHE 1
MHUHHUMAJIBHBIE PACCTOSIHUSA B CBETY OT CTPOUTEJIbHBIX KOHCTPYKIUI
A0 TPYBOIIPOBOJ0OB, ObOPYJOBAHUSA, APMATYPBI, MEXJY IOBEPXHOCTSAMH
TEILTIOU3OJISIIAOHHBIX KOHCTPYKIIU CMEKHbBIX TPYBOITPOBOJIOB, A
TAKXE IITPUHA ITPOXOJ10B

Tab6nuua 1

MuHuMAaJ/ILHBIE PACCTOSIHUSA B CBETY OT TPyOOIPOBOJOB 10
CTPOMTEJIBHBIX KOHCTPYKIHUH 1 10 CME:KHBIX TPYOONPOBOI0B

PaccrosiHrE OT MOBEPXHOCTH TEMIOM30IAOHHON KOHCTPYKIIUH
TpyOOIIPOBOIOB, MM, HE MEHEE

Y CIOBHEIA qraMeTp | 10 CTEHBI 0 IO ToJia IO TTIOBEPXHOCTH
TpyOONPOBOIOB, MM MEPEKPBITHS TEIUIOU30JISIIIUOHHON KOHCTPYKIIUU
CMEXHOT0 TpyOOnpoBo1a
10 BEpTHKaIK | 1o ropuzonrtanu
25—80 150 100 150 100 100
100—250 170 100 200 140 140
300—350 200 120 200 160 160
400 200 120 200 160 200
500-700 200 120 200 200 200
800 250 150 250 200 250
900 250 150 300 200 250
1000—1400 350 250 350 300 300

Ipumeyanue—IIpu peKOHCTPYKLUHU TEIUIOBBIX IYHKTOB C HCIIOJIb30BAaHHEM CYLIECTBYIOIIUX CTPOUTEIBHBIX
KOHCTPYKIMH IOITyCKaeTcsl OTCTYIUICHUE OT pa3MepoB, YKa3aHHbBIX B JaHHOH TabiHIle, HO C yIeTOM TPeOOBaHUM II.
2.33.
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MunumanbHas HMpUHA ITPOX010B

Tabmnuma 2

HanmenoBanue 060py10BaHUS M CTPOUTENIBHBIX KOHCTPYKIHiA, Mexkay | Illnpuna mpoxooB B CBeTy,
KOTOPBIMH ITPELYCMATPUBAIOTCS IIPOXObI MM, HE MEHEE

Mexny HacocamH € 3JIEKTpoABUraTeNsiMU HanpspkenueM 10 1000 B
To xe, 1000 B u 6onee

Mexay HacocaMu U CTEHOM

Mexmy HacoCcaMH U paclpeaeTuTeNIbHbIM IUTOM Win mutoM KUTTuA
Mesx Iy BEICTYAIONIIMMHU 9acTsIMH 000PYIOBAHHS
(BomomomorpeBaTeneil, TPA3EBUKOB, JIEBATOPOB H Ip.) WIH
BBICTYTIAIOIIMMH YaCTSIMHU 00OPYIOBaHUS M CTCHOM

OT noja Uil NepeKpbITUs 10 MOBEPXHOCTU TEIIOM3OJISIUOHHBIX
KOHCTPYKIMH TPYOOIIPOBOIOB

st oOciy»kuBaHusl apMaTypbl ¥ KOMIIEHCATOPOB (OT CTEHBI /10 (h1aHIa
apMaTypbl WJIH 0 KOMIIEHCAaTopa) MPU AuaMeTpe TpyO, MM:

1o 500

ot 600 o 900

IIpu ycTaHoBKe ABYX HACOCOB C MIEKTPOABUrATENIIMU Ha OJHOM
¢dyHnameHTe 6e3 Mpoxo/1a MEXy HUMH, HO C 0OecIie4eHHEeM BOKPYT
CIABOCHHOM YCTaHOBKHU IIPOXOJOB

1,0
1,2
1,0
2,0
0,8

0,7

0,6
0,7
1,0

MuHHMaJIbHOE PACCTOSIHHE B CBETY MEKAY TPYOONpoBoAaMHU
U CTPOUTEJILHBIMH KOHCTPYKIUSIMHU

Tab6muua 3

HaumenoBanue

Paccrosinue B
CBETY, MM,
HE MeHee

OT BEHICTYNAIOMIMX YacTed apMaTypbl WiIH O0OpyHoBaHHA (C  y4eToM
TETUIOU30JIALIUOHHON KOHCTPYKIIUHU) A0 CTEHBI

OT BBICTYNAIONIMX YacTeH HACOCOB C JIEKTPOJBUTATEISIMUA HanpshkeHnueM 1o 1000
B ¢ mmamerpom HamopHoro marpyoka He 6omee 100 MM (IIpH yCTaHOBKE Yy CTEHBI
0e3 Mpoxoa) 10 CTeHEI

Mesxay BBICTYMAIOIIAMH YacTsIMA HACOCOB ¥ JICKTPOJIBUTATENICH IPH YCTaHOBKE
JIBYX HACOCOB C JICKTPOJIBUTATEIIIMH HA OJTHOM (DYHIAMEHTE y CTCHEI Oe3 mpoxoa
Ot ¢maHna 3a7BWKKA HA OTBETBJICHUM JIO IMOBEPXHOCTH TEILIOU3OJSAIMOHHOMN
KOHCTPYKIIMH OCHOBHBIX TPYO

OT BBIBMHYTOTO INMUHIAENSA 3aABWXKKH (WM INTypBaja) JO CTEHBl WIH
nepekpbITus npu Dy < 400 Mmm

To xe, mpu Dy 2500 mm

Ot mosna 110 HU3a TEIUION30JAIHOHHON KOHCTPYKIIUU apMaTyphI

OT cTeHsl win OT (IaHIIa 3aJBIDKKHI JI0 ITYIEPOB JJIS BEITYCKa BOJBI WA BO3/IyXa
OT mona WM TEPEeKPHITHS 0 MOBEPXHOCTH TEIUTOM3OJIAIIUOHHON KOHCTPYKITUH

TpyO OTBETBIICHUIT

200

300

300
100
100
200
100

100
300
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MPUJIOKEHHE 2

METO/IAKA ONPEJEJEHAS PACYUETHOM TEIJIOBOM MPOU3BOJIUTEJILHOCTH
BOJONOJAOTIPEBATEJIEN OTOIIEHUSI U TOPSIYEIO BOJIOCHABXKEHUSA

1. PacueTHylo TEmIOBYIO0 MPOU3BOIUTENHLHOCTh Bojonogorpeareneit QF, BT, ciexyer npuHuMaTh
[0 pPacyeTHBIM TEIJIOBBIM IIOTOKaM Ha OTOIUICHHME, BEHTWILILMIO W Topsuee BOJOCHAOXeHue,
MIPUBEZCHHBIM B IPOCKTHON TOKYMEHTAIUH 3/ITaHUN M COOPY>KECHUH.

[Ipu oOTCYTCTBMM TIPOEKTHOH IOKYMEHTAlMH [OITyCKAaeTCs OIPEHeNATh pacdeTHBIC TEIUIOBBIE
MTOTOKH B cooTBeTcTBUH ¢ yKazaHmsiMa CHull 2.04.07-86* (1o yKpyITHEHHBIM TIOKA3aTEIsIM).

2. PaC‘IeTHyIO TCIJIOBYHO IPOU3BOANUTEIIBHOCTD BO,Z[OHO,I[OFpGBaTCJIeﬁ JJIA CUCTEM OTOINICHUA Qgp

ClegyeT OHpeJeNnsATh IpPU pPAcUETHOM TeMIepaType HapyKHOro BO3AyXxa AN HPOEKTHPOBAHUS
otorieHus t,, °C, U NpUHUMATh MO MAaKCHUMAJbHBIM TEIJIOBBIM IMOTOKAM Qomax, ONpPENENsieMbIM B
COOTBETCTBHUHM C YKa3aHUeM II. 1.

HpI/I HE3aBUCMMOM TNPUCOCIVMHCHUN CHUCTEM OTOIUICHUA W BCHTWIALNMU YCPE3 O6H_H/II71
BOJIONIOJIOTPEBATENh  pacdeTHas  TEMIoBas  NPOM3BOAMTENBHOCTH  BOAOMOJOrpeBarens, BT,
oTpenernsieTcs 0 CyMMe MaKCHMAJIbHBIX TEIUIOBBIX OTOKOB HAa OTOIUICHHE M BEHTHIIILIUIO:

SP
= +
QO QOmax Qv m,ax
3. PaC‘leTHyIO TCIUIOBYIO MNPOU3BOANUTEIIBHOCTD BOHOHOHOrpeBaTeﬂeﬁ, BT, Il CUCTEM TOpsA4vero
BOI[OCH36)KCHI/ISI C YUCTOM MOTCPHb TCIIJIOTHI MOJAOIIUMU U HUPKYJIAINOHHBIMHA pr601'[pOBO)IaMI/I QZP N

Bt crmemyer ompenensaTh mpy TEMIEpaTypax BOIbI B TOYKE H3joMa rpaduka TeMmIeparyp BOIBI B

COOTBETCTBHU C YKa3aHUAMH I. 1, a MPU OTCYTCTBHHM IPOEKTHOH NOKYMEHTAUWH — II0 TEIUIOBBIM
MIOTOKaM, OIpeIeIsIeMbIM IO CIISAYIOIHM (GopMynam
IIpU HaJIWM4YMK OaKOB-aKKyMYJIITOPOB HarpeBaeMOM BOJBI y TOTpeOHTEeNed — 10 CperHeMy
TEIJIOBOMY IIOTOKY Ha Topsiuee BOJIOCHA0KEHHUE 3a OTOIUTENBHBIN EPHOI, onpeesieMoMy 1o 1. 3.13,
h
a CHull 2.04. 01-85, mo ¢opmyie P % WM 3aBECHMOCTH OT TIPHHATOTO 3amaca TEIUIOTH B
ho1.2

6akax 1o npwiL. 7 u 8 ykazaHHoi rmassl (wau o CHull 2.04 07-86* —QZP =0 o )i

P OTCYTCTBUH 0aKOB-aKKyMYJISITOPOB HArPEBAEMOM BOJBI Y MOTPEOUTENEH — 110 MaKCHMATbHBIM
TEIUIOBBIM IIOTOKaM Ha Topsyee BoJocHaOxeHue, ompenenseMbiM mo m. 3.13,6 CHull 2.04.01-85,

SP h SP
= -86* =
Qh Qhr (i o CHulI1 2. 04.07-86* (), Qh )
4. TIpu OTCYICTBUM JAHHBIX O BEIMYMHE IOTEPh TEIUIOTHI TPYyOONPOBOAAMH CHCTEM TOPSUYETo

BO}IOCHa6)KeHI/I${ JOIMYCKAacTCAd TCIUIOBBIC IMOTOKHM Ha ropadyee BO)lOCHa6)KeHI/Ie, BT, OMpEeaACIATEL 110

bopmymam
TP HAJTUYUHU 0aKOB-aKKyMYJISITOPOB
G55 115 Kl
= - + .
0, 36 G\ 55~ L1+ kol (1
IIPU OTCYTCTBUU OaKOB-aKKyMYJISITOPOB
Yo lss- 4]
- — + - .
thax 3.6 : Ghmax Ghmc kTH 35 tc ’ (2)
rae Km — KO3(D(HIMEHT, YIUTHIBAIOUIMIA MMOTEPH TEIUIOTH TPYOOIPOBOJAMH CHCTEM TOPSYEro
BOJIOCHAOKEHSL, IPUHUMAEMBIii 110 Tab. 1.
Ta6muma 1
KoadduineHT, yIuTHIBAIOIINI TTOTEPH TEILIOTHI
TpyOONIPOBOJAMH, Ky
Turel cuctem TIPY HAJIMYWH TEIUTOBBIX | 0e3 TEeIIOBBIX ceTel
TOpSIYEro BOJOCHA0KEeHUS ceTel ropsero TOpSYero
BojnocHaOxkeHus nociie LTI |  BogocHabGxkeHUs
C u30JUpPOBAHHBIMHU CTOSIKAMH 0€3 0,15 0,1
MOJIOTEHLIECYIIUTENEH
To ke, C MOIOTEHIECYIIATEIIMHI 0,25 0,2
C HEU30JIMPOBAHHBIMU CTOSIKAMH 1 0,35 0,3
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TTOJIOTEHIECYIIUTEISIMHU |

Ta6muma 2

YHCIECHHOCTD JKUTEIICH 150 {250| 350 | 500 | 700 | 1000 | 1500 | 2000

Koaddunuent wacopoit nepapaomeproctu | 5,15 | 4,5 | 4,1 | 3,75 | 3,5 | 3,27 | 3,09 | 2,97
BOCOIIOTPEOJICHUS Ky

[Iponomkenue TadI. 2

YHCIIEeHHOCTD KUTEICH 2500 | 3000 | 4000|5000 | 6000 | 7500 {10000 20000
KoadduitueHt yacoBoit HEpaBHOMEPHOCTU 2,9 2,85 12,78 2,74 2,7 12,65] 2,6 2.4
BOTONIOTPEOTICHHS Ky

IIpu OTCYTCTBHM JAHHBIX O KOJMYECTBE M XapaKTEPUCTHUKE BOAOPAa3OOPHBIX MPHOOPOB YacOBOM
pacxo/1 ropsiueid BOABI Ghmax [UTS KUIBIX PAHOHOB TOMYCKACTCS ONPEICIATh Mo Gopmyrie

Ghmax: qu Ghm’ (3)

rae k, — ko3 puIreHT 4acoBoli HEPaBHOMEPHOCTH BOAOMOTPEOJICHHUS TPUHUMAEMBIH 110 TalI. 2.

Ilpumeuanue — JInsg cucteM TOpSYero BOJOCHAOXKEHHUS, OOCITYKHBAIOIINX OJHOBPEMEHHO JKHIBIE H
o0IecTBeHHbIE 3aHMs, KO3()(GHIHUEHT YacoBOH HEPaBHOMEPHOCTH CIEAyeT NMPUHHUMATh 10 CyMMeE YHCIEHHOCTH
XKUTETeH B XKWIBIX 3[aHUAX U YCIOBHON dncIeHHOCTH *kuTeneil Uy, B 0OIIECTBEHHBIX 3[aHMUAX, ONpeIeIsIeMOil 1o

bopmyne
- 06wy
Uym = 0.25 Ghm , 4)
rae GZZW — CpeIHHUH pacxol BOABI Ha TOpsdce BOIOCHAOKEHUE 32 OTONHUTEIBHBIN MEPUOI, KI/4,

JUTs OOIIECTBEHHBIX 31aHuii, onpeaensemblil mo CHull 2.04.01-85.

IIpu OTCYTCTBHM NAHHBIX O Ha3HAYCHUHM OOIIECTBCHHBIX 3JaHHMU JOIMYCKACTCS MPH OIMpPEACICHUN
KO3 PHIMEHTa YaCOBOH HEPABHOMEPHOCTH IO TadJl. 2 YCIOBHO YHCICHHOCTh JKUTEICH MPUHUMATH C
koadunmerTom 1,2.

MNPUJIOKEHHUE 3

METOJUKA ONIPEAEJEHUS TAPAMETPOB JJIS1 PACUETA
BOJIONOJOT PEBATEJIEA OTOILIEHUS

1. Pacder MNOBEPXHOCTH HarpeBa BOJONOIOTPEBATENEH OTOIVIEHUA F, M’, IPOBOAUTCA IIPH
TEMITepaType BObBI B TEINIOBOH CETH, COOTBETCTBYIOIIEH pacyeTHOH TeMIepaType Hapy>KHOTO BO3IyXa

JJIL IPOCKTUPOBAHUS OTOIUICHHA, U Ha PACYCTHYIO HPOU3BOAUTCIIBHOCTDH Qgp , OHNPCACICHHYIO IIO

npui. 2 , o gopmyne

SP
F = Q_O
kA Lep

2. Temnieparypy HarpeBaeMom BOJIbI CIEAYET IPUHUMATD:

Ha BXOJE B BOJIOTIONOTPEBATENb T,, — paBHOH TeMIIepaType BOIBI B 0OpaTHOM TpyOompoBoje
CHUCTEM OTOIUIEHUS MPU TEMIIEPATYpE HAPY>KHOT'O BO3yXa to;

Ha BEIXOJIC U3 BOJAONOAOrpeBareist Tpy — paBHOW TeMIIepaType BOJABI B MOJAIOIIEM TPYOOIIPOBOIEC
TerioBbix ceter 3a L[TIl wiam B monaromeM TpPyOONPOBOJE CHCTEMBI OTOIUICHUS MPH YCTAaHOBKE
Bojononorpesareins B UTII npu Temneparype Hapy>KHOTO Bo3ayXa to;

IIpumeuanue — Ilpu HE3aBUCMMOM INPUCOECOUHEHUH CUCTEM OTOIUIEHUS M BEHTWIALMHU 4epe3
o0 BOJOIIOIOTPEBATENh TEMIIEPATYpy HarpeBaeMoil BOABI B 0OpaTHOM TPyOOIpPOBO/IE Ha BXOJE B
BOJIOIIOIOTPEBATEND CIEAYET OIMpPEeNesITh C YYETOM TeMIIepaTypbl BOIbI IOCIE NIPU COEAUHEHHUS
TpyOOIIpOBOAAa CUCTEMBI BEHTHISAIMHU. [Ipw pacxojie TEIIOTH HAa BEHTWIAMIO He Oomee 15 %
CYMMapHOTr0o MakKCUMaJbHOTO YaCOBOI'O pacxo/a TEIJIOTHl Ha OTOIUIEHUE JOIMYCKAeTCs TEMIIepaTypy

(1)
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HarpeBaeMoi BOJbI IEpe]] BOAOINOIOTPEBATENIeM ITPUHUMATh PaBHOM TEMIIEpaType BOIBI B 0OpaTHOM
TpyOOIPOBO/IE CUCTEMBI OTOILICHUSL.
3. Temmepatypy rperomuiei BOabl ClIeayeT MPUHUMATE:

Ha BXOJE B BOJOIOJOIPEBaTENb — pAaBHOH TeMIiepaTrype BOABI B MOJAIOLIEM TPYOOIpOBOIE
TEIJIOBOM CETH Ha BBOJE B TEINIOBOM MYHKT Ty, MpHU TeMIIEpaType HApYKHOTo BO3yxa to,
Ha BBIXOZE M3 Bojomomorpesateis Tp,, — Ha 5—10 °C BeIe TemmepaTypsl BOAbl B 0OpaTHOM

TPyOOIIPOBOE CUCTEMBI OTOIUICHHUS IIPH PACUCTHON TEMIIepaType HapyKHOT'O BO3/ayXa to;

4. Pacuernsle pacxombl BOABl Ggo B Gomax, KI/4, JUI1 pacdeTa BOJOIMOJOTPEBATEICH CHUCTEM
OTOIUICHHUS CJICAYET ONPENEIATh Mo popMymam:

rperouen Boabl

3'6Qom

- 2
o i @
G ) 3.6Q0m 3

o max .[01_ .[20 ( )

IIpn He3aBUCHMOM NPHUCOCIMHEHHM CHCTEM OTOIUIEHHS M BEHTWLILMM dYepe3  oOummi
BOJIOIIOJZIOTPEBATENb pacuyeTHbIE pacXodbl BOABI Gao U Gomax, KI/H, CIEIYET ONPEAEIATH 10 (hOopMyIaMm:

HarpeBaeMoﬁ BOJIBI

rperouen BoAbl

- 3'6lQ,Omax+ Qv max

4)
d (
’ lt 171 oz]c
HArpeBaeMoOi BOJIBI
_ 3'6(Q0ma)c+ QV max (5)
Go max ( _ )
Toi™ Taf¢
e Qomux, Qumax — COOTBETCTBEHHO MAKCHUMAJbHBIC TEIUIOBBIC IIOTOKH Ha OTOIUICHUE U
BEHTHUJIALIMIO, BT.
5. Temmepatypssiii Harop At.,, °C. BomomomorpeBartess OTOIIICHUS ONpeAersieTcs o Gpopmyiie
by o= (Tf Tm)' (Toz' T.)
_p n 6
231g U To (6)
Toa" T2

6. KosdduuuenT rteruionepeaadn B 3aBUCUMOCTH OT KOHCTPYKLUH BOJONOAOTPEBATENs ClEAyeT
OTPENENIATh 0 MpL. 7—9.

MMPUJIIOKEHHUE 4

METOJUKA ONIPEAEJIEHUS TAPAMETPOB JJIS1 PACUETA
BOJIONOIOT PEBATEJIEN I'OPSYEI' O BOJJOCHABXKEHUWS, TIPUCOEIWHEHHBIX 11O
OJTHOCTYIIEHYATOM CXEME

1. Pacyer NOBEpXHOCTH HarpeBa BOJONOAOrpeBaTeNed TroOpsYero BOJOCHAOKEHUs CleayeT
MPOU3BOIUTE (CM. puc. 1) mpu TemmepaType BOABI B MOJAIONIEM TPyOOIPOBOJE TEMJIOBOM CETH
COOTBETCTBYIOIIEH TOYKE M37I0Ma Tpaduka TeMIeparyp BOJIbBI, MM NPH MUHHUMAJIBHON Temieparype
BOJIBI, €CIM OTCYTCTBYET H3JIOM TIpaduka TeMmieparyp, M II0 PacueTHOW NPOM3BOAUTEIHHOCTH,
OINpENENEHHOH MO MpUIL. 2

(M

rae Q}“:p orpenessieTcsl PH HAIMYUKM 0aKoB-aKKyMynsaTopoB no ¢opmyne (1) mpwr. 2, a npu

OTCYTCTBHH 0aKOB-aKKyMYJISITOpOB — 110 (hopmyie (2) mpur. 2.

2. TemmepaTypy HarpeBaeMoil BOJbI ClieAyeT NPUHMMATh: Ha BXOJE B BOJOIOJOIPEBATENb
t.— paBHOH 5 °C eciu OTCYTCTBYIOT 3KCIUTyaTallMOHHBIE JaHHBIC Ha BBIXOJE M3 BOJOIOIOTrPEBAaTEIIs
t, — paBHo# 60 °C, a mpu BakyyMHO# neaspanuu — 65 °C.

www.pkb-titan.ru t TATAH

Tlad oo irmies  iowe § et o


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

3. Temmeparypy rperomell BOAbl CilelyeT INPHHUMATh: Ha BXOJAE B BOJOIOJOIPEBATEND
T'; — paBHOM TemIiepaType BOJBI B MOAAIOIIEM TPYyOOIIPOBOAE TEIUIOBOM CETH HA BBOJE B TETLIIOBOM
IIYHKT TIPH TEMITEpaType Hapy>KHOTO BO3JyXa B TOUKE M3JI0oMa rpaduka Temreparyp BOJbl, Ha BBIXOJIE
u3 Bojononorpesarens 1'; — pasHoi 30 °C.

4. Pacuernbie pacxoabl Boabl Ggn u Gpn, Kr/4, s pacuera BOJONOIOTPEBATENST TOPSIYEro
BOJIOCHAOKEHHS CIIEAYET OIPEeIATh 10 (hopMymam

rperolen Bobl

3608
gy =7
I:T 1-7 3:'¢
2)
HarpeBaeMoM BOJbI
3.6 SP
0, G)

Gi* 0 1)

5. TemmeparypHblii Hamop BOAOIOAOTPEBATENST TOPSYEr0 BOJOCHAOKEHHUS OIPENEIISETCS 110
bopmyne

(T's' tc)_ " th,)
157t “4)
Ut

6. KoadduimenT temnonepenadn B 3aBUCHMOCTH OT KOHCTPYKIMHM BOJOMOAOTPEBATENS CIIETyeT
ONpeaeNATh 1o npui. 7—-9.

by =
23Ig

MNPUJIOKEHHUE 5

METOJUKA OIIPEAEJEHUSA TIAPAMETPOB JIUISA PACUETA
BOJIONOOT PEBATEJIEN I'OPSYETI O BOJJOCHABXKEHUWS, TIPUCOEIWHEHHBIX 11O
JBYXCTYNEHYATOM CXEME

Mertoarka pacdeTa BOIOIIOAOTPEBATENEH TOPAIETO BOIOCHA0KEHUS, IPUCOCTMHEHHBIX K TEIUIOBOMH
CeTH TI0 JBYXCTYNEHUYATOH cxeme (cM. puc. 2— 4) ¢ orpaHHYeHHEeM MaKCHMAIBHOTO Pacxola CeTeBOM
BOJIbI Ha BBOJI, PUMEHsIEMasi JO HACTOSILIETO BPEMEHU OCHOBaHA Ha KOCBEHHOM METOJE, 10 KOTOPOMY
TEIUIOBAsl MPOU3BOUTEIHLHOCTD | CTYIICHH BOJIOMIOIOTPEBATENCH ONpe/IeaeTcs OaTaHCOBOW HATPY3KOM
ropsiuero BojgocHaOkeHus:, a Il cTyneHn — 1o pasHuIe Harpy30K MEXIy pacdeTHOH u Harpyskoi |
cryrnenu. [Ipu 3ToM He coOo1aeTcsl MPUHITUI HETTPEPHIBHOCTH: TeMIIepaTypa HarpeBaeMoi BOIbBI Ha
BBIXOZIE U3 BOAOIIOAOIPEBATENA | CTYIIEHH HE COBIIAJaeT C TEMIIEPATYpOM TOil >ke BoAbl Ha BXxoze Bo 1I
CTYIIEHb, YTO 3aTPYIHAET €€ UCIOIb30BAHUE JUIsI MALTMHHOIO CUETA.

HoBas merommka pacdera Ooiee JOTWYHA JUIsi JBYXCTYICHYATOM CXEMBI C OrpaHHYCHHEM
MaKCHUMaJIbHOTO pacxoja ceTeBod BoAbl HAa BBOJA. OHa OCHOBaHA Ha TOM IIOJIOKEHUH, YTO B Hac
MaKCUMaJIbHOTO BOJOpa30opa MpH pacueTHOM uis moadopa BOJOIOIOTPEBATENCH Temimeparype
Hapy)XHOTO BO3/yXa, COOTBETCTBYIOIIEH TOYKE H3JIOMa IIEHTPAJHLHOTO TeMIepaTypHOro rpaduka,
BO3MOXHO IPEKpalleHne M01auy TEIUIOThl Ha OTOIUIEHHE, U BCSl CETEBAs BOAA MOCTYNAET HA ropsyee
BOJOCHAOKEHHE.

s BEIOOpa HEOOXOAMMOTO THITOpa3Mepa M YHCIIa CEKIUN KOXKYXOTPYOHOTO JINOO YHCIa TUTACTHH
M 4YMClIa XOJOB IUIACTUHYATOTO BOJOIOAOTpEBATENECH CleAyeT ONpeAeTUuTh MOBEPXHOCTh HArpeBa Mo
pacyeTHON MPOU3BOAUTENIBHOCTH U TEeMIIepaTypaM TIpErolIeil M HarpeBaeMoOil BOJbl U3 TEIIOBOIO
pacdera B COOTBETCTBUH C HUKETIPUBEACHHBIMY (DOpMyITaMu.

1. Pacuer moBepxHOCcTH HarpeBa F, M, BOJIOTIO/IOTPEBATENIEH TOPSIEro BOJOCHAOKEHUS NOJDKEH
MPOU3BOMUTHECS TIPH  TEMIepaType BOABl B TOAAIONIEM TpPyOONPOBOIE TEIUIOBOW  CETH,
COOTBETCTBYIOIICH TOYKE W3JIOMa TpaduKa TEMIIEpaTyp BOJBI, WIH MPH MHHUMAIBHON TeMIIepaTrype
BOJIBI, €CJIM OTCYTCTBYET U3JIOM rpaduka TemMreparyp, Tak Kak Ipy 3TOM peKUMe OyIeT MUHUMATBHBINA
nepenaja TeMIepaTyp 1 3HaueHuit ko3 duirenTa Terionepeaaydu, mo Gopmyse

SP
9,

- =" 1
v 1)
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rae thp — pacyeTHas TemJoBas IPOU3BOAUTEIBLHOCTh BOJONONOTPEBATENell Tropsuero

BOZIOCHAOXKEHUS, ONIPENIEISIETCS 10 MPHIL. 2,

k — xo>duument temmonepenaun, Br/(mM* °C), ompemensercs B 3aBUCHMOCTH OT KOHCTPYKIHH
BOJOIIOA0rpeBaTee no npui 7—-9,

At, — cpenHenorapupmuyeckas pasHOCTb TEMIIEPaTyp MEXIy TPEIoNIe U HarpeBaeMou BOIOU
(Tremnepatypusiii Hartop) °C, onpexaemsiercs mo Gopmyie (18) HaCTOAIIETO TPHITOKEHHS.

2. Pacmpenienenuie pacueTHOM TEIIOBON MPOU3BOAUTEILHOCTH QZ” BOJIONOAOrpeBareneil Mexay |
n Il crymeHsmMu ocymecTBIseTCs HCXOJS U3 YCIOBUS, 4TO HarpeBaemas Bojga Bo Il cTymeHu
JlorpeBaeTcst 10 Temmepatypsl t, = 60 °C, a B | crymeHn — 10 Temieparypbl t! , ompenaesieMon

TEXHUKO-?KOHOMHYECKHM pacyeToM MM IPUHUMaeMoil Ha 5 °C MeHee TeMIepaTypbl CeTeBOIl BOABI B
0o0paTHOM TPyOOIIPOBO/IE B TOUKE M3JIOMA TpaduKa.

. o Pl 11
Pacuernast temnoBas mpou3BoAMTENBHOCTH Bojomoaorpesareneid | u Il cryneneit Q;? 4, Br,

ornpezensiercs o Gpopmynam

RE s @
Qh - Ghmax I te 3.6
SPII Il c
Qh = Ghmax\tn™ th 36 ®)
3. Temmepatypa HarpeBaemoii Boxsl, °C, nocine I crynenu onpenensiercs mo ¢popMyiam:
IIPU 3aBUCHMOM NPHCOEIUHEHUU CUCTEMBI OTOIICHUS
I
=1 ' P “4)
IIPY HE3aBHCHMOM IPUCOCTMHEHUN CHCTEMbI OTOTIICHHS
[
=T o3 )

4. MakcuMaJIbHBI pacxoj] HarpeBaeMoW BOAbIL, Kr/4, mpoxomsiei uepe3 | u Il crymenn
BOJIOMIOJIOTPEBATEISL, CIICIyeT PACCUUTHIBATH HCXOIS U3 MAKCHMAJIbHOI'O TEIIOBOTO ITOTOKA Ha ropsdee
BoocHaOXeHNE Qnmax, OTpenensseMoro mo Qopmyne 2 mpwi. 2, u HarpeBa Boxel a0 60 °C Bo II
CTYIICHH:

3.6 Q
SP - hmax (6)
G hmax th - tc c
5. Pacxon rperomeii Bonbl G 51) , Kr/4:

a) Ul TEIUIOBBIX IYHKTOB NMpPH OTCYTCTBHUHM BEHTWIILIMOHHOM HArpy3KH pacxojl Tperomieil BObI
npuHuUMaetcst onuHakoBbIM Ui | u 11 crynenel Bogononorpesareneil v onpeaensercs:

IIpU PEryJUpOBaHHUM OTIYCKAa TEIUIOTHI IO COBMEIIEHHON Harpy3ke OTOIUIGHHS U TOpsiuero
BOJIOCHA0XKEHHUST — 10 MAKCUMAaJIbHOMY PacxXoJly CETeBOH BOJIbI Ha ropsiuee BojocHabxeHue (Gopmyna
(7)) m160 0 MaKCHUMaTEHOMY Pacxoy CeTeBOW BOIBI Ha oToruieHue (popmyna (8)):

3.6 DO.SSQ .

SP -¢G I ' ; ; 7
Gy G T ?
GsP =Gdo=1—r&6Q"’”"": ®)

d T~ Ty€

B kauecTBe pacueTHOM MPUHUMAETCS OOJIbIIIAs U3 MOTYYCHHBIX BEJIMYHH,
IIPU PEryaMpPOBaHUH OTITYCKa TEIUIOTHI MO Harpy3Ke OTOIICHHSI PAaCYETHBIA PacXoJl IPEoIIei BOBI
ompeznensiercs no popmyie

Ggp = Gaot 112G apm &)

— iyt (10)

[pu 3TOM ClieayeT MpoBEpATh TEMIIEpaTypy rperolieil BOAbI Ha BBIXOAE M3 BoJomoporpesareis [
cTyneHd IpH Qumax IO popMyIe

T (1D
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B ciydae ecnu temneparypa, onpeaeneHsas mo ¢gopmyne (11 ), momyumnace Hiwke 15 °C, to ré

CleyeT MpUHUMATh paBHOU 15 °C, a pacxo rperoieii BoIbl epecynTaTh mo Gopmye

3'6Q max 12
GSP - hmax . (12)

'['1-150’

0) A7 TEIVIOBBIX INMYHKTOB INPH HAaJWYMM BEHTHLSILMOHHOW HAarpy3KM pacxojl Tpelomiedl BOMBI
IIPUHUMAETCS
i I crynenu

SPI _
Gd - Gdhmax+ Gdo' 13)
st 11 crynenun
SPI _
d Gdhmax (14)
6. Temmepatypa rpetomeii Boasl, °C, Ha BeIX0oze u3 Bogornonorpesarens I crymenu 1 éI :
S
3-6Q Pl
(I SPI|
c(y d

7. Temmeparypa rpetorie Boasl, °C, Ha BXOZ€ B BOJOIIOIOTPEBATENs | CTyIeHH 1 11

I
- 12 Ganmat 12Gao

T1 (16)
Gdhmax * Gdo
8. Temnepatypa rperoueit Boabl, °C, Ha BbIXOJIE U3 BoJoNOAOrpeBartes [ cTynenu 1 é
SP
| 3.6 Q
sl o =h (17)
271y SP

ch

9. CpemHenorapudmuyeckasi pa3HOCTh TEMIIEPATYP MEXTy IPEIONIei 1 HarpeBaeMoi Booi, °C

A t - A t6_ A t."l/l
cp Y]
231g—0 (18)
M
MPUJIOKEHUE 6

METOJUKA OIIPEJAEJIEHUA ITAPAMETPOB JJISA
PACUYETA BOJIOIOJAOT PEBATEJIEN FT'OPSTYETO BOJIOCHABKEHUSI,
HPUCOEJIUHEHHBIX 110 JIBYXCTYNEHYATON CXEME
CO CTABWIN3AITUEN PACXO/IA BOJIbI HA OTOILIEHUE

1. TloBepxHOCTh HarpeBa BojoOHOJOrpeBareneil (cM. puc. 8) ropsuero BojocHaOxenus F, M7,
orpeJessieTcs PU TeMIIepaType BOJbI B ITOJAIOIEM TPYOOIIPOBO/IE TEIJIOBOM CETH, COOTBETCTBYIOLICH
TOYKE U3IOMa rpaduka TemIepaTyp BOJbI, WJIM HPU MHHUMAIBHON TeMIlepaTrype BObI, €Cin
OTCYTCTBYET M3JIOM rpaduka TeMIieparyp, Tak Kak MpH 3TOM peXUMe OyneT MUHUMAbHBINA Heperna
TEeMIepaTyp ¥ 3HaYCHUH KOoA(PHUIMEHTA TEeIUIoNepeadn, o hopMyIie

QSP
F = h (1)
K tep
rue Q;’p — pacueTHas TeIJIoBas IPOU3BOJUTENILHOCTh BOOIOAOTpPEBATENIEd TOpsSUEro

BoJlOCHaOXeHus1, BT, onpenensiercs o npui. 2;

At,, — cpenHenorapupMIUecKas pasHOCTh TEMIEpaTyp MEXAY Tperolieil M HarpeBaeMoi BOMOIA,
°C, ompenenseTcs mo mpui. 5;

k — xosdument tennonepenaun, Br/(m* °C), onpenenseTcs B 3aBUCUMOCTH OT KOHCTPYKIIMH
BOJIONIOAOrpeBaTenel no npui. 7—9.
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SPIT

2. Temnosoii notok Ha II crynens Bogomoxorpesarens Q" , BT, npu IByXCTyneH4aTon cxeme

MIPUCOEIMHEHHST BOJIONIOJOrpeBaTeNiell ropsayero BojocHadkeHus (1o puc. 8), HEOOXOAUMBIA TOJIBKO
JUISL BBIYMCIICHUSI PAacXofa TPeroIieil BObI, IPU MaKCHUMalIbHOM TEIUIOBOM MOTOKE HA BEHTWISALMIO HE
6onee 15 % MakcHMaIbHOTO TEIUIOBOTO MOTOKA HA OTOIICHHUE OIIpeAeseTcs 1Mo Gopmynam

IIPU OTCYTCTBUH OAKOB-aKKyMYJIITOPOB HarpeBacMou BOZIbI

SPII e )
th =1.2G,,,\55- ¢, §+ th, 2)
[IPH HAJTUYHHU 0aKOB-aKKyMYJISITOPOB HarpEeBAcMOM BOIBI
SPI RES .
th - Ghm 55 In §+ Qh;’ (€)

rae Qp — TEIUIOBBIC IIOTepU TPYOOIPOBOIOB CHCTEM rOpPsYero BOAOCHa0KeHusI, BT.

Ilpy OTCYTCTBMM AAHHBIX O BEJIMYMHE TEIUIOBBIX IMOTEPb TPYOONPOBOJAMH CHCTEM TOPSYEro
BOJOCHA0XKeHUs TEmIoBol moTok Ha Il crymens Bomomomorpesarens, Br, Q3™ nomyckaercs
orpenessTh no hopmyiaam

[P OTCYTCTBHU 0aKOB-aKKyMYJISTOPOB HArPEBAEMOM BOIbI

SPIl ¢ | ) .
O =5 Gim 1.2(55— A1+ e (55- ¢ )
[pH HATMYUK GaKOB-aKKYMYJIITOPOB HATPEBAEMOM BOJIBI
SPIl ¢ | '
th - ﬁGhm S5t kTU(SS_ tc)l’ ®)

rae k,, — kK03 (UIMECHT, YIUTHIBAIOUIMIA MOTEPH TEIUIOTHI TPYOOIPOBOJAMH CHCTEM TOPSUETO
BOJIOCHA0XKEHNS1, MPUHUMAETCS 1O TIPHJL. 2.

3. Pacnipenenenue pacyeTHOM TEIIOBOM MPOM3BOAMTENHFHOCTH Bojomoxorpesareneit mexay 1 u 11
CTYIICHSMH, OTIpe/IeJICHHE PACUETHBIX TEMIIEPATyp M PacXOI0OB BOIBI IS pacdeTa BOIOIIOIOTpeBaTeNei
CleyeT MPUHUMATH 110 TabITUIIe.

ObsacTh npuMeHeHus cxeMbl (10 puc.8)
XKHJIbIE ¥ OOIIECTBEHHBIC 31aHUS C

HaumeHoBaHHe pacyeTHBIX

IIPOU3BOJACTBCHHBIC 3/1aHU,

BeJINYHMH TpyIIa KXUIBIX U MaKCHMAaJIbHbIM TEILIOBBIM
00I1IeCTBEHHBIX 3[IaHUMH C IIOTOKOM HAa BEHTUJISALIMIO HE
MaKCHMaJbHBIM TEILJIOBBIM 6oiee 15% mMakcuMaNIbHOTO
IMOTOKOM Ha BEHTHUJISALIUIO TEIIOBOT'O ITOTOKA Ha OTOILUICHHE
6oineel 5% MakCHMaIBLHOTO
TEIUIOBOT'O IIOTOKA Ha
OTOILJICHUE
1 2 3

I CTYIICHb )IByXCTyl'[eH‘laTOﬁ CXEMbI

Pacuernas temnoBas
IMPONU3BOAUTECIIBHOCTD 1 CTYIICHU
BOJIOTIOJIOTpEBATENA
Temneparypa HarpeBaeMoW BOJBI,
°C, Ha BXOJI¢ B
BOJIONOJIOTpEBATENb

To ke, Ha BBIXOJIE U3
BOJIONOJIOTpEBATENS
Temmeparypa rpetomied Boasl, °C,
Ha BXOJIE B BOJOIIOI0IPEBATEID
To xe, Ha BBIXOJIE U3
BOJIONOJIOTpEBATEIsI

Pacxon HarpeBaeMo# BOJIBI, KI/4
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Pacxon rperotneit Bobl, Kr/u

SP SPI

. Q, 3.600.55 WI36#2 Ou T

Ga *Ga®~ [T | Ga Ao
1712 ati~ T

II ctyneHb ABYXCTYNIEHYATON CXeMbI

Pacyernas remnoBas QSPII Q QSPI
MIPOU3BOJUTEIBHOCTD h h
II ctynenu BogonogorpeBaTens
Temmneparypa HarpeBaeMoil BOABI, C Oakamu-akKyMyJIsiTOpaMu
°C, Ha BXOJIE€ B n_
BOJZIONOIOTPEBATEND L= th
Be3 6akoB-akKyMyIJIITOpOB
SPI
I 3,6 Q h
ty =ty
c G A
To xe, Ha BBIXOJIE U3 th 60°C
BOJIOTIOIOT PEBATEIS
Temneparypa rpetoiieit Bojsl, °C, T '1
Ha BXOJIE€ B BOJOIIOZOTPEBATETb
To ke, Ha BBIXO/IE U3 1 g -1, . 3 6 QSPII
BOJIONOOT PEBATENS 1h=q, SI; -
cG
d
Pacxox HarpeBaeMoii BOZIBI, KI/d bes 6aKOB-aI<I<yMyJ1;[T0pOB
Gh Gh max
C Oakamu-akkymysstopamu ipu|  C 6akaMH-aKKyMYJIsITOpaMU
OTCYTCTBUH LUPKYJIALAN ’ 3.6 Q;ISPH

I _
Gh - Ghm G- ;(m

[Ipu HanMuUM TUPKYIALUU
SPI

1360,

G~ cl60- !

Pacxon rperomeit BoabI, Kr/da all SPIl _ ~SPI
b 360, Gi: *Gu

I _
G- ﬁ
At17 12
Ilpumeuanusn

1 ITpy HE3aBUCUMOM NPHCOSTUHEHUH CHCTEM OTOILUICHHSI BMECTO T'; CICAyeT MPUHUMATD T'oy .

2 BenuumHa HemorpeBa B I crymenu O , °C, mpuHHMaercs: ¢ Oakamu-akkymysstopamu O = 5 °C, mpu
OTCYTCTBUH 0aKoB-akkymyssitopos O = 10 °C.

3 Ilpu ompeliesieHUU pacueTHOrO pacxoja rperouieil Boasl Asl I cTyneHu Bogonogorpesareils pacxo BOAbI OT
CHCTEM BEeHTIISIIUH HE YIUTHIBACTCS.

4 TemnepaTypy HarpeBaemoi Bojabl Ha Bbixone u3 nonorpesarens t, B LITII u 8 UTII cnenyer nmpuHumath
pasHoii 60 °C, a B IITII ¢ BakyymHoOll neaspanueit — t, = 65 °C.

5 BenmumHa TEmIOBOro MOTOKA Ha OTOIDIEHHWE B TOUKE HM3JIOMa rpaduka Temmeparyp Q'y ompexmensercs 1o

dhopmyne Q Q 0 mase

tto

MPUJIOKEHUE 7
TEILIOBOM U THAPABJIMYECKHUIM PACYET TOPU30OHTAJIbHBIX CEKIIMOHHBIX
KOXXYXOTPYBHBIX BOJIO-BOISTHBIX
MOJOI PEBATEJIEN

lopusoHTaNBHEIE CEKIMOHHBIE CKOpOcTHBIC BomomoporpeBarenn mo ['OCT 27590 c¢ tpyOHoI
CHUCTEMOW M3 MPSAMBIX TIAIKUX WIA MPOGHIUPOBAHHBIX TPYO OTIMYAIOTCA TEM, YTO JUIS YCTPAHCHHUS
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nporuba TpyOOK yCTaHABIMBAIOTCS JBYXCEKTOPHBIC ONOPHBIE MEPErOPOAKH, HPEICTABISIONINE COO0M
4acTh TPYOHOHU penreTkH. Takas KOHCTPYKIMSI OTNIOPHBIX MIEPEropoAoK obierdaer ycTaHOBKY TpyOOK U
X 3aMEHY B YCIOBHSIX SKCIUTyaTalluM, TaK KaK OTBEPCTUS ONOPHBIX MEPETOPOAOK PACIOI0KEHBI
COOCHO C OTBEPCTHSAMH TPYOHBIX PEIIETOK.

Kaxnass omopa ycTaHoBIEHa cO CMEUIEHHEM OTHOCHTENIBHO Ipyr Jpyra Ha 60°, 9To MOBBIIIAET
TypOy/IN3alMIO OTOKA TEIUIOHOCUTEIS, IPOXOISIIET0 10 MEXTPYOHOMY NPOCTPAHCTBY, W ITPUBOJMT K
YBEJINYEHHIO KO QHUIIMEHTa TEIJIO0T/Aa4N OT TEIUIOHOCUTENS K CTEHKE TPYyOOK, 8 COOTBETCTBEHHO —
BO3pACTaET TEINIOCHEM C 1 M? MOBEPXHOCTH HarpeBa. VCIONB3YIOTCS JaTyHHBIE TPYOKH HApyKHBIM
nuameTpoM 16 mm, TomuHoK cteHkr 1 MM o T'OCT 21646 u T'OCT 494.

Eme Oompiree yBenmdaeHne K03 GHUIMEHTa TEIUIONEPEIadn TOCTUTASTCS IPUMEHEHHEM B TPyOHOM
ITy4Ke BMECTO TJIAAKHUX JATYHHBIX TPyOOK HMpO(MIMPOBAaHHBIX, KOTOPBIE M3TOTABIMBAIOTCS M3 TEX K€
TpyOOK ITyTeM BBIIABIMBAHUS HAa HUX POJIMKOM IONEPEYHBIX MM BUHTOBBIX KaHABOK, YTO NPUBOAUT K
TypOyNU3alyu IPUCTEHHOTO TOTOKA KUKOCTH BHYTPHU TPYOOK.

BononoorpeBareni cocTOAT M3 CEKLHH, KOTOPBIE COCIUHSIOTCS MEXIy COOOH Kalauamu Mo
TpYOHOMY IIPOCTPAHCTBY M MaTpyOKaMu — IO MEXTPYOHOMY (puc. 1| — 4 HACTOAIIETO MPIIIOKCHNU).
ITatpyOku MOTYT OBITH pa3beMHBIMH Ha (UIaHIAX WM HEPA3bEeMHBIMH CBapHBIMH. B 3aBucumoctn or
KOHCTPYKIIMM BOJOIIOJOTPEBATENIN [UISI CHCTEM TOPSYEro BOJOCHAOKEHUS HMEIOT CIEAYIOLIHe
YCIIOBHBIE OOO3HAUEHMsS: JUI1 pa3beMHOM KOHCTPYKUMHM C TIaakuMu Tpyokamu — PIN, ¢
npodunmpoBansiMu — PIT; amst cBapHoi koHCTpykimn — cootBerctBeHHo CI', CII (HampaBneHue
MIOTOKOB TETNIOOOMEHHUBAIOIIMXCS CPel MPUBEACHO B 1. 4.3 HACTOSAIIETO CBOJIa MPABKII).

[Tpumep ycnoBHOro 0603HaYCHUS! BOJOMOAOTPEBATENSI PA3bEMHOTO THIIA C HAPYKHBIM AUAMETPOM
Koprryca cekimu 219 MM, mmwHOW cekumu 4 M, 0e3 KOMIIGHCATOpa TEIUIOBOTO PACUIMPEeHHs, Ha
ycnoBHOe paBienue 1,0 MIla, ¢ TpyOHOW cucTeMoil W3 TJHamKWX TPYOOK W3 TIIATH CEKIHH,
kiuMatrdeckoro ucnondenus Y3: I1B 219 x 4-1, O-PI'-5-Y3 T'OCT 27590.

TexHu4YecKkHe XapakTEepHCTHKH BOJONOAOTpeBaTeiel NpuBeAeHbI B Tabn. 1, a HOMHHaJbHBIC
radapuThl 1 NPUCOESIUHUTENbHbIE Pa3Mepbl — B Ta0JI. 2 HACTOSIIETO MPHUII0KEHHUSI.

~

ARLIRRRNERLRRTRRRLAAEAA

Cxema 0sudicenuss menjioHocumens 6 Cywecmeylowuii nhodoepesamens nocie 6 iem
MeACTPYOHOM NPOCMPAHCINBE NOOOPEBAMESL C IKCRILYAMAYUY C ONOPAMU 8 UOE NOTOK
onopamu-mypoyauzamopamu

Puc. 1 O61mmii BUA rOpH30HTAIBHOTO CEKIIMOHHOI0 KOKYXOTPYOHOI0 BOOIIOI0rPeBATEIs ¢
onopamMu-TypOyau3aTopamMmu
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Puc. 2 KoHcTpyKTHBHBIE pa3Mepbl BOAONOA0TPeBATENs

1 - cexuus; 2 - kanadg; 3 - nepexo; 4 - OJI0K OIMOPHBIX MEPEropooK; 5 - TpyOKH; 6 - Heperopoaka
OIopHas; 7 - KOJIbLO; & - IPYTOK;

Hencawesue T Hengawowue 2

Heronwéme | Heaonwewug J

Puc. 4 Ilepexon

Puc. 3 Kanau coetMHATEILHBIH

[EHLETR HER T
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TexHn4yecKue XapakTepucTHKHN Boponoaorpesaresei mo 'OCT 27590

Tab6muma 1

Hapyxusiii | Yucno ITmomane [Tnomans | OxBuBaneHT- | I[loBepXHOCTH sp
IuaMeTp | TpyOok B CEeUCHHUI CEYEHHUs |HBIH AUAMETp | HarpeBa OJHOM Tenosas HpomBOHHTeHLH? > Qcar» kDT, Macca, kr
CEKIINH JJIMHOU, M
KOpIIyCa |CEKIWH 71, | MEKTPYOHOIO | TPYOOK |MEXTPYOHOTO | CEKIIHH foe, M2, Cucrema u3 Ipyo CEKIINH KajadJa, nepexoza
CeKIHH Dy, IIT. NpocTpaHcTea | fy, M°  |mpocTpancTBa| npu mvne, M TIagKHAX PO HITUPOBAHHBIX JIIAHOM, M HCIOJIHCHUE
MM furps M> Aoz, M (ucnonuenue 1) (uconuenue 2)
2 4 2 4 2 4 2 4 1 3 1 2
57 4 0,00116 0,00062 0,0129 0,37 0,75 8 18 10 23 23,5 37,0 8,6 7,9 5,5 3,8
76 7 0,00233 0,00108 0,0164 0,65 1,32 12 25 15 35 32,5 52,4 10,9 | 10,4 6,8 4,7
89 10 0,00327 0,00154 0,0172 0,93 1,88 18 40 20 50 40,0 64,2 13,2 | 12,0 8,2 5,4
114 19 0,005 0,00293 0,0155 1,79 3,58 40 85 50 110 58,0 97,1 17,7 | 17,2 10,5 7,3
168 37 0,0122 0,00570 0,019 3,49 6,98 70 145 90 195 113,0 | 1938 | 32,8 | 32,8 17,4 13,4
219 61 0,02139 0,00939 0,0224 5,75 11,51 114 235 150 315 173,0 | 301,3 | 54,3 | 52,7 26,0 19,3
273 109 0,03077 0,01679 0,0191 10,28 | 20,56 | 235 475 315 635 262,0 | 461,7 | 81,4 | 90,4 35,0 26,6
325 151 0,04464 0,02325 0,0208 14,24 | 28,49 300 630 400 840 338,01 594,4 | 97,3 | 113,0 | 43,0 34,5
Ilpumeuanusn

1 HapyxHsIit nuametp Tpyook 16 MM, BHyTpeHHHH — 14 MM.

2 TemnoBast MPOM3BOAUTENBFHOCTD ONpeieieHa IPU CKOPOCTH BOJBI BHYTPU TPYOOK 1 M/c, paBeHCTBE pacxoJ0B TEIUI00OMEHHUBAIOIIUXCS cpell u TeMieparypHoM Harnope 10 °C (TemmepaTypHBIi

nepena o rperomei Boge 70—15 °C, narpeBaemoit — 5—60 °C).

3 I'mapaBiryeckoe coMpoTUBIICHNE B TpyOkax He 6oinee 0,004 MIla s rmaaxoit pyoku u 0,008 MIla — st npoduIMpoBaHHON IPH ATIMHE CEKIMU 2 M M cOOTBeTCTBeHHO He 6onee 0,006 MIla

0,014 MIla npu mmHE ceKuuu 4 M; B MEKXTPYOHOM IPOCTPAaHCTBE TUApaBIndeckoe conpotusienne pasHo 0,007 MIla npu anune cexmuu 2 M u 0,009 MIla npu ammae cekuun 4 M.

4 Macca onpezeneHa npu padodem napienun 1 MIla.

5 TemnnoBast MPOM3BOAUTENLHOCTD JaHA AT CPABHEHUSI C TOJOTPEBATENSIMU JIPYTUX THIOPa3MEPOB MIIH THIIOB.

Ta6nuna 2
HoMuHaJIBLHBIE TA0APUTHI H MPUCOETHHNTEIHLHBIE Pa3MePhI BOIONIONOTPeBATEIEH , MM
Hapyxubrit D D D, d du H h L L, L, L; mo puc. 4
JIaMeTp KopIryca WCIIOJIHEHHE TI0 puc. 3
cekuus Dy, MM 1 3
57 160 45 145 145 45 200 100 2225;4225 133 146 70
76 180 57 160 160 57 200 100 2265;4265 143 178 80
89 195 76 180 180 76 240 120 2320:4320 170 217 85
114 215 89 195 195 89 300 150 2350;4350 2000; 210 250 90
168 280 114 215 245 133 400 200 2490;4490 4000 310 340 140
219 325 168 280 280 168 500 250 2610;4610 415 450 150
273 390 219 335 335 219 600 300 2800;4800 512 600 190
325 440 219 335 390 273 600 300 2800;4800 600 600 190

www.pkb-titan.ru

THTAH

Tanmepsm e g s dapa


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

METO/IAUKA PACUETA BOJOIOJOT PEBATEJIEN T'OPSYETO BOJOCHABKEHUS

1. Jlna BbiOOpa HEOOXOIMMOIO THUIIOpPa3Mepa BOJONOJOIpeBaTels IpPEeIBAPUTEIBLHO 3aJaeMcs
ONTHUMAJIFHONH CKOpPOCTBIO HarpeBaeMoil BOABI B TpyOkax paBHOM Wrp = 1 M/c, m ucxoms wu3
JBYXIIOTOYHOW KOMIIOHOBKM KaXIOH CTYIEHH OINpEIeiseM HE0O0XOOUMOE CEYeHHE TPYOOK

yen 2
Bojlonoziorpepatens fr, -, M, o hopmyie

fyCﬂ - Ghmax 1)
™ 203600, p

B coorBerctBuM ¢ mosydeHHOH BenmuuuHOW ', M mo Tabm. 1 BbIOMpaeM HEOOXOIUMBIN
THUIIOPa3MepP BOJOIIONOrPEBATEIS.

2. Jlns BBIOpaHHOTO THIIOpa3Mepa BOAOIOAOTpeBaTeNs onpeessieM HaKTHIeCKUe CKOPOCTH BOABI B
TpyOKaxX W MEeXTPYOHOM IPOCTPAHCTBE KAXKIOT0 BOAOMOJIOTPEBATENS IPU ABYXIOTOYHOH KOMIIOHOBKE
o opmyam:

Gh max

W=z ——"7
P 2)
213600
S
- Ga 3)
MTp
203600 f 0

3. Kosdpuuuent remnooraaun o, ,Bt/(M?, °C), 0T rperomeil Bogbl K CTEHKE TPyOKH ONpeenseTcs
o hopmyiie

. 08 [
- 2 MTp
0= 1»165121()* 1815 - 0.038(18 )" —7 H @
E 3KB D
1R+t
ep - “6X  "6blX
rre g+ )

OKBUBAJICHTHBIN JAUNaMETp Me)Kpr6HOF0 IMpOCTpaHCTBa, M, OIPEACIIACTCA 11O (bopMyﬂe
2 2

Jns BBIOpaHHOTO THIIOpa3Mepa Bopononorpeatens d,, IpUHUMaeTcs 1o Tadm. 1.
4. Kospdumment Temwrootmaun 0, Br/(M’, °C) oT cTeHKM TpyOKHM K HAarpeBacMoil BoJe
ompenensercs mo Gopmyie

d3K8 . (6)

. 08
- 2 Cp
0, = l,l6%1210+ 1815, = 0,038(1g, )" —= H @
- den 7

H+t”

t
rae tgp - lex : 8bIX )

5. Koad@uuuent Temonepenaun Bogonomorpesatets k, Br/(M%°C), cieayer onpeneisath Mo
bopmye

) yp
k= — P
1,1, 0a ©)
al a2 )\CT

rae Y — koo dunment adhexTHBHOCTH TerIooOMeHa ISl IIaJKOTPyOHBIX BOAOIIOIOTpEBATEINCH ¢
oropamu B Bujie osiok Y = 0 95, nuist 1aakoTpyOHBIX ¢ OJIOKOM OMOPHBIX Heperopoaok Y = 1,2, nis
POQHUINPOBAHHBIX U C OJIOKOM OIOPHBIX Meperoponok Y = 1,65;

B — ko3 duIeHT yUUTHIBAOIINIA 3arpsI3HEHHE TOBEPXHOCTH TPYO B 3aBHCHMOCTH OT XUMHUYECKUX
CBOWCTB BOJIbI, npuHuMaetcs 3 = 0,8— 0,95.

6. Ilpn 3amaHHOM BeMUMUYMHE pAcUYeTHONM IPOU3BOAUTENBHOCTH BoJomojorpesarens ;19 P o

MOJTYYEHHBIM 3HAUCHUSIM Kod(QQUIMeHTa Teruionepeaayn kK W cpeaHenorapuMuuecKkoil pazHOCTH
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Temnepatyp At,, ompenensercss HeoOXoAuMas IOBEpXHOCTh HarpeBa BoJoIojxorpesarens F 1o
¢dopmye (1) mpur. 5.
7. Yucno cekuuil BOJONOAOTPEBATENss B OJHOM IIOTOKE N, INT., MCXOHS W3 JIBYXIOTOYHOW
KOMIIOHOBKH OIIpefienseTcs no Gopmyie
F

N =
2j(‘ceK (10

Ecnu Benmmumna N nosydenHast no gpopmyste (10) mmeer npoOHyro yacTh, cocrasisontyto oomnee 0,2,
YHCIIO CEKIMH CIIeTyeT OKPYIJISTh B OOJIBIIYIO CTOPOHY.

8. [lorepu nasnenust AP, xlla, B BOJONOAOTPEBATENAX CIELYeT ONPEAEIATh 10 (HhOopMyIaMm:

JUISL HarpeBaeMOM BOJIbI, IPOXOASIIEH B ITaJKUX TpyOKax:

a) MpU JJIUHE CEKUUU 4 M

¢75§fg”

P

E N (11)

0) TIpu JUTHHE CEKIUH 2 M
2

H g, 1
T

rae ¢ — Ko PUIMEHT, YINTHIBAIOIMI HAKMIIe0Opa30BaHUe, IPHHUMACTCS 110 ONBITHBIM JaHHBIM,
MPH UX OTCYTCTBUH — CJIEAyeT npuHUMats ¢ =2 ... 3.

JUIs. HarpeBaeMoil BOABI, MPOXoAsuield B Npo(UIMpoBaHHBIX TpyOkax, B ¢opmynax (11) u (12)
BBOJUTCSI MMOBBIMIAIONTHHN KO3 uimeHT 3;

JUTSL TPEIOILEeH BOJIBI, POXOANICH B MEXXTPYOHOM NPOCTPaHCTBE:

Ap, N (12)

- 2
bprp = BWypN . (13)
Koadpuument B npusenex B tadm. 3

Tab6mumua 3

Hapyxnslit tuamerp 3Hauenue kodpduimeHra B

KopIryca cekuuu Dy, MM IPH JUTMHE CEKIIHH, M

2 4

57 25 30

76 25 30

89 25 30

114 18 25

168 11 25

219 11 20

273 11 20

325 11 20

INPUMEP PACYETA

JIJISI ABYXCTYHNEHYATOM CXEMbI IPUCOEIUHEHHUA BOJAONOAOI PEBATEJIEN
IF'OPAYEI'O BOOOCHABXEHUA C OTPAHUYEHUEM MAKCUMAJIBHOI'O PACXOJA
BO/JIbI M3 TEILVIOBOM CETU HA BBO/I M PET'YJIMPOBAHUEM ITOJIAYU TEILIOTHI
HA OTOILVIEHUE

BeiOpate ® paccumTaTh  BOJAONOJOTPEBATENBHYIO YCTAaHOBKY JJISI CHCTEMBI  TOPSYEro
BOJIOCHA0KEHHS [IEHTPAJIHHOTO TEIUIOBOTO MYHKTA Ha 1516 yCIOBHBIX KBapTHp (3aceleHHOCTh — 3,5
4eJI Ha KBapTHpPY), 000PYIOBaHHYIO BOJIOIIOIOTPEBATEINSIMU, COCTOSIIIMMH M3 CEKIHI KOXKYXOTpyOHOTO
TUNA C TPYOHOW CHCTEMOH M3 MPSMBIX INIAJKUX TPYOOK M OJloKamMu OMOpHBIX neperopogok nmo FOCT
27590.

Boponogorpesareny NprcOeIUHEHB] K TEIUIOBOM CETH IO JIBYXCTYIIEHYATOM CMEINAHHOW CXeMe ¢
OTpaHWYCHIEM MAaKCHMAaIbHOTO PacXo/a BOABI U3 TEINIOBOW CETH Ha BBO/I.
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Cucrema OTOIUIEHHS MPUCOEIMHEHA K TEIJIOBBIM CETSIM IO 3aBUCHMOHM CXeMe C aBTOMaTHYECKHUM
peryiIupoBaHuEM I10a4y TEIUIOTHI.

Baku-akkymymstopel HarpeBaemod Bomel kak B L[TII, Tak m y morpeOuTeneid OTCYTCTBYIOT
WCXOHBIC TaHHBIE:

1. PerymupoBanue OTIIyCKa TEIJIOTHI B CHCTEME LEHTPAIN30BAHHOIO TEIIOCHAOXKEHHS MPUHSTO
LEHTPAIIbHOE, KAYeCTBEHHOE 110 COBMEIIEHHON HAarpy3Ke OTOIUICHHUS U TOPSIYero BOJOCHA0KEHUSL.

2. Temmnepatypa TerioHocUTeNsl (Tperollied BOJIbI) B TEIJIOBOM CETH B COOTBETCTBUU C MPUHSATHIM
JJIA I[aHHOfI CUCTCMBI TeHHOCHa6}KCHI/IH Fpaq)I/IKOM HN3MEHCHUSA TEMIICPaTyphbl BOAbI B 3aBUCUMOCTH OT
TeMIIepaTypbl HAPYKHOTO BO3/LyXa IPUHATA:

TIpH PacYeTHON TeMIIepaType Hapy»XHOTO BO3IyXa IS POSKTHPOBAHUS OTOIUIEHHS to = -26 °C:

B mojiatonieM Tpyoomnposoje T; = 150 °C;

B oOpatHOM TpyOompoBoae T, =70 °C;

B TOUKe M3JioMa rpaduka Temnepatypsl t'y = 23 °C:

B mogarorieM Tpybomposoae T'; = 80 °C;

B 00paTHOM TpyOompoBoje T', = 42 °C.

3. Temmeparypa XOJOAHOW BOAONPOBOIHOHN (HarpeBaeMoil) BOABI B OTONMHUTEIBHBIA IEPUON,
mocTymnaromeii B Bogonogorpesarens | crymenw, t. = 2 °C (110 JaHHBIM HKCIUTyaTaIluH).

4. Temmeparypa BOABI, IOCTYMAIOMIEH B CHCTEMY TOpSYero BOJOCHAOXKEHHS Ha BbIxoae u3 Il
cTyIeHu Bojgonoaorpesarens t, = 60 °C.

5. MakcuManbHBIM TEIUIOBOH NOTOK Ha OTOIUIEHHE mNoTpebutenel, mpucoenuHeHHbx K LITII,
Qomax=5,820° Br.

6. PacueTHas TerioBasi MpoM3BOANTENILHOCTE BOJIOTIOOTpeBareneit O }‘fP =4,57010° Br.

7. MakcuMalTbHBIN pacueTHBIN CeKyHIHBIN PacXo BOAbI Ha ropsiiuee BogocHabxenue g, = 21,6 n/c.
[opsimok pacuera:
1. MakcuMasbHBIN pacxo]] CETEBOM BOJIbI Ha OTOIIEHUE

G- 360, 4 . 3.605.82010°
o -1, 42(150-70]
2. MakcuManbHBIA pacXo Iperomieii BOIBI Ha TOpsdee BOJIOCHAOKEHHE
G- 3600550, 3600.5504.57010°
dh - -
max ' -1y 4.2(80- 42)
3. JIns orpaHuuyeHUs MakCMMalbHOro pacxoga cereBod Boawl Ha LITII B kauecTBe pacueTHOro
IIpUHUMAETCsI OOJIBIINH U3 IBYX PAcX0J0B, IMOTYYSHHBIX 1O 1T 1,2
- - 3
G,= Gy, = 62.500° K/
4. MakcuManbHBIA pacxox HarpeBaemoi Boxsl uepes I u Il crymenn Bomomomorpesarens
G- 360, e . 3.604.57010°
P =
max - clg.-¢,)  42(60-2)
5. Temneparypa HarpeBaeMoi BoAbl 3a Bojonoorpesarenem I crynenu
[ T - o
1,71, 5242-5=37C.
6. PacueTHas mpou3BOIUTENBHOCTE BOJOIIOOTpeBaTeNs | cTyneHn

0, = Gty tolc/3.6)= 68003(37- 2)(4.2/3.6)= 2.76710° Br.

7. PacuerHas npou3BoaUTENBHOCTH Bojtonoaorpesarens Il crynenu

SPIl _ ~SP_ SPI_ 6 6 _ 6
Qh _Qh Qh = 457007 - 2.76110° = 1.81010° Br.

= 62.5010° kr/u.

= 570107 kr/u.

= 68010° kr/u.

8. TemmepaTypa rperomeli BoAbI Ha BBIXOAe U3 Bogomomorpesarens 1l crynmenn 1, u Ha BXxoze B
Bogonogorpesarens | crynenu T

SPI
o _1_ 3’6Qh - 3.60,8100° C eeo
1,511 ——=80- ——————=55"C.
cGy 4.2062.5010

9. TemmepaTypa rperorieii BoIsI Ha BEIXOJIE U3 BOIOMIONOTpeBaTels | crynenn

SP
360, g0 3:64.5700°
cGy 4.2062.500°

1,7 1" =17°C.
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10. Cpennenorapudmiryeckas pa3HOCTh TEMIIEPATyp MEXIY IPEIOIICH U HarpeBaeMoit Bomoi s |
CTYIIEHH BOJOIOA0TPEBATENS

Ay - A -37)- (17-
b b, (55-37)-(17 2):16.5°C.

Ags 18
_to 2.3lg—
2.3lgA 15

M
11. CpemnenorapudmMudeckas pa3sHOCTb TEMIIEPATYP MEXKAY rperolield 1 HarpeBaeMoit Bojoi ais 11
CTYIIEHH BOJOTIOIOTPEBATEIS

U Mgs- D¢, _ (80-60)-(55-37) 19°C
v il 231520 '

M

12. B cooTBeTcTBHH C 1. | HACTOSIIErO MPUIIOKEHUS OMPENENIeM HEOOXOIMMOE CEYCHUE TPYOOK
BOJIOIOJIOrPEBATENISI [IPU CKOPOCTH BOJBI B TpyOKax W,,= 1M/C 1 IByXIIOTOYHOM CXeMe BKIIIOUCHHS

on G 68010°
fy - hmax -
mp 2B600JY .0 2600010103

I[Mlo Tabn. 1 Hacroslero mpPWUIOKEHUS W TNONydeHHOH BemuuunHe £, noxbupaem THI
BOJIOIIOJIOrPEBATEIIS CO CIEAYIOIIUMH XapaKTePUCTHKAMH:

fp = 0,0093 Mm%

Du =219 Mm;

furp = 0,02139 M%;

doe= 0,0224 Mm;

fie= 11,51 M* (npy ;uMHE cexunu 4 M);

= 0,0094.1°2.

d nap _ 16
—— = — MM
d,, 14
13. CkopocTh BozibI B TpyOKax IpH ABYXIIOTOYHOH KOMITOHOBKE
Ghime 68010°

W = = 1.01 /i
" 2600 f p 20860000.009300°

14. CxopocTh BOABI B MEKTPYOHOM MPOCTPAHCTBE IPH IBYXIIOTOYHON KOMIIOHOBKE
G, i 6,2500°

= 0,41
20600 f p 2(36000.02139010°

mmp ~

15. Pacuer Bononoxporpesarens I crynenu:
a) CpenHsisl TeMIIepaTypa rperoiieil Boasl

o Lot loe 55417

= = = 36 °C.
p 2 2
0) cpenHsA TeMIlepaTypa HarpeBaeMoi BOAbI
H H
g = Lo Lo 2037 g
2 2
B) K03((HDUIHEHT Teruonepenadd oT rpelomeﬁ BOJIBI K CTEHKE TPYOKH
0.8
= 11671210+ 18- 0,038 2 M’”p = 1L 16(1210+ 1836 - 0. 038D362)L =
. ; P H 0.2
0.0224™
= 2187Bm/(M2 i c)
) KO3QPHUINEHT TEIIOOTAAYHN OT CTCHKH pr6KI/I K HarpeBaeMoii Bojie
W 0.8
05 = 1,16D1210+ IStg - 0.038 tc 20 mp L. 16(1210+ 18019.5- 0.038019. 52)L:
] ! i N 0.014%2

= 4222Bm /(M2 i c)

1) ko3 dunuenT teronepeaaqn npu = 0,9
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k! = b = 12103 = 1535Bm /(M2 if C)
R 1 1 0001
= e 0 105
G 1 G 2 )\cm

Koadpunment Y mpunsT paBHbIM 1,2 17151 THaIKUX TPYyOOK;

e) Tpebyemasi MOBEPXHOCTh HarpeBa Bojonoaorpearens I crynenu
SP

L, O 27610

Fop® 7 = 108.7 M
Koy, 1525065

) YHCIIO0 CEKIUH BOIOMOJOTpeBaTeNs | CTyIIeH! pu JUTMHE CeKINH 4 M

F 1087

20151
szCK 5
[lpunumaem 5 cekuuid B OJHOM TIIOTOKE; JCHCTBUTEIbHAS IOBEPXHOCTh Harpesa Oymer
F'=1151005= 115 v
16. Pacuer Bomonomorpesarens Il cTymenu:

a) CpeaHss TeMIIepaTypa Tperomeii Boabl

r P
ep t6x+ L soix - 80+ 55

N':

72 cexmum.

£ = 675°C
P 2
0) cpemHsIs TeMIIepaTypa HarpeBaeMou BOJIBI
Lot (o 37+ 60
t_H - Lex lewix = 485 °C.
p 2 2
B) K03 uIMeHT Temonepenayd oT rperoiei BoIbl K CTEHKE TPYOKH
0,8
20W 4108
ay = 11601210+ 1847 - 0.038(tjp . (‘;’;’P - 1.16(1210+ 18067.5- 0.038D67.52)0—02:
i P P o 0.0224"
= 2730 Bm/(m>0 C)
T') KO3 GHUIUEHT TEIUIOOTAul OT CTEHKH TPYOKU K HarpeBaeMoii Bojie
20W o, 1.01%8
ay = 116M210+ 187" - 0.038¢" 2 1.16(1210+ 18148.5- 0.038D48.52)0—:
H p p 02 0.01402

6H
= 5443 Bm /(M2 T C)
1) ko3 dumuenHt remronepenayn mpu 3= 0,9

S v - L2209 = 1931Bm /(M2 i c)
1,1 b L, 1 0001

0y 0, Mg, 2730 5443 105

¢) TpeOyeMas HOBEPXHOCTh HArpeBa BoJonoaorpesareis 1l crynenu
SPI 6
O,  181m0°

Fop® = ¢ 149.4 2
kb tep 1931019
K) YUCIIO CeKIui Bogomnoaorpesatens Il crynenun
Fl 494
N” = - —— = 2.15 cekrmmn.

ZfCEK 2011.51

[TpuarMaeM 2 ceKIuM B OHOM ITOTOKE, IeHCTBUTENbHAS TOBEPXHOCTh HAarpesa Oyner
F'=11,51-2-2=46 M~
B pesynbTaTe pacueTa MoIy4minoch 1o 2 CeKIMM B KaxJ0M Bojponoaorpesarene Il ctynenu u 5 — B
KaXII0OM BOJIOIIOAOTPEBATENE | CTyIeHr CyMMapHOU OBEPXHOCTBIO Harpesa 161 v,
17. Tlotepu maBneHus B BojonoaorpeBatessx (7 mocaea0BaTeIbHBIX CEKIIUN B KAKIOM ITOTOKE):
JUTsL BOJIBL, IPOXOJIAIIEH B TpyOKax (¢ yuetoM ¢ = 2)

www.pkb-titan.ru ' TATAH

Taiiwes e e e g


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

2

2
L p - ¢)7.5HiH N=2m sl 20 B gs 14 wila;
" H H [200.0093010
mp

IJI1 BOJBI, HpOXOHHHIeﬁ B Me)I(TPY6HOM IMPOCTPAHCTBE
AP, = BWY,, N = 2000417 07 = 23.5kIla.

Koadpunment B mpuarMaercst mo Tadi. 3 HACTOSIIETO MTPUIIOKCHUSI.

[Ipn npumeHeHMH BoOJOIOJOTpeBaTeNsl C NMPOQHIMPOBAHHBIMH TpyOKamMn HEoOXOAMMOE YHCIO
cekiuii B I ctynenu cocraBut 3 cexuuu, a Bo II — 2 cexmuu B ogHOM notoke. Ilorepu maBneHus mno
HarpeBaeMoii Bojie ¢ koaddurmentom ¢ = 2 cocrasisiror 300 kI1a.

B 1994 r. Ha mMockoBckoM 3aBope «CaTdKc» OCBOEH BBITYCK KOXXKYXOTPYOHBIX MHOTOXOJIOBBIX
Boponogorpesareneit ¢ I u Il cTymensmum HarpeBa B OZHOM Kopmyce (puc. 5), TEXHHYECKue
XapaKTepUCTUKHA KOTOPBIX IpuBeAEeHB B Tabia. 4 Hacrosmero mnpwiokeHus. TeruioBas
IIPOU3BOIUTENBHOCTD OMPEAEIICHA AJISl YCIOBUH, OJM3KHUX K PEaIbHBIM B CUCTEME TETIIIOCHA0KEHHS:

JUTS BOJOITOIOTPEBATENICH TOPSIIero BOAOCHAOKEHHS: TEMITEPAaTypHBIH Tepenas Mo TPEIoIei Boie
70 — 30 °C, no HarpeBaeMoil — 5—60 °C, MakcHMalbHbIE IOTEPH AABICHUS 110 HATPEBAEMOM BOJE,
HarpasisieMoH 1o Tpyokam, — 27—36 klla (UTII - LITIT);

JUTSL BOJIOTIOZIOTpEBaTeNel OTOMJICHHs: TeMIIEPaTypHBI nepenas mno rpefomieit Boge — 150—76 °C,
10 HarpeBaeMou, HaIPaBIIsIeMON 10 MEXTPYOHOMY HPOCTPAHCTBY, Ipu npuMeHenuu B UTIT — 105 —
70 °C u makcumanbHO# motepe nmasienus — 30 klla; mpu npumenenun B LITIT —120—70 °C u
MaKkcHMalIbHOH noTepe paBierns — 60 klla (motepn naBneHUs! MPUHATH BE3JE AT HOBOTO, YHCTOTO
TEIJI000MEHHHUKA).

3amac B oBepxHOCTU HarpeBa NpuHAT 20 %.

B nepecuere Ha pacuetHblit pexuM padotsl o ['OCT 27950—88E (ckopocts Boapl B TpyOKax 2
Mm/c) ot ke ycraHoBku TMIIO u TMIIT, npumensiembie a UTII, Oyayr umerh XapakTepHUCTHKH,
npuBeeHHbIE B Ta0n. 5. IIpu 3ToM gocTturaroTcs Takue ke Ko3((uIMeHTs! Teruonepenayn, Kak u B
TUTACTUHYATHIX BOJOMOAOTPEBATEISIX HA MAKCHMAIIbHBIX CKOPOCTSIX TEIJIOHOCHTEIEH.

C 1996 r. Ha TOoM ke 3aBoje «CaTdKC» HayaT BBIIYCK BOJONOAOIPEBATENEH YCTaHOBKHU
M0JTypa300pHOI KOHCTPYKIMH OOJIETYeHHOro THIIA (pUC. 6) AJIS TETIOBBIX IYHKTOB, pa3MELIaeMbIX B
MOJ[BaJIC 3AAHUS.
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Puc. 5 O0umii BUA ropu3oHTAIbHOT0 MHOTO0X00BOI0 KOKyX0TPYOHOT0 BOAONOIOTPeBaTeIsI
a - ob1uit BU; 6 - pa3pe3 MO CeKIMsM; / - BXOJ] XOJIOIHOM BOJIKI - | cTymeHs; 2 - BEIXO]
TEIUIOHOCHTENS - | cTymeHp; 3 - BBIX0 ropsiueii Bofw! - | cTynens; 4 — BeIX0A ropstaeii Bogs - 11
CTYIEHb; 5 - BXOJ TEIUIOHOCUTENS - | CTyneHb, 6 - BbIX0OA TerioHocuTens - I cTynens; 7 - BBIXOJ
terioHocuteds - Il ctynens; § - Bxoa xononHoi BoAbl - Il cTyneHs, 6, 2 - KOHCTPYKTUBHBIE pa3Mephl:
1 - cexiuy; 2 - COCMUHAUTENBHAS KaMepa MEKTPYOHOTO MPOCTPAHCTRA; 3 - TO e, TPYOHOTO:
4 - TpyOHas 10CcKa; 5 - MapHUD;
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Puc. 6. Bononogorpesarenn 6;04Horo tuna no TY 400-28-132-90
B, — xomonmnas Bona; B, — ropsuast Bona; B; — nupKyISIIIMOHHAS JTHHUS TOPSYETO BOJOCHA0KECHUS;

T — nopatoutas terioceTy; T, — BbIX0J Tpetomieid Boabl u3 I ctynenu; Ts — BxoJ rperoieit Bosl B
I ctynenb; T4 — oOpaTHas TeroceTH
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OcHOBHBIC TEXHHYECKHE XapAKTePUCTUKH Boaonogorpesareneii 6;o0unoro tuna aiasa UTII (yeranoBka u3 3 6,10k0B)

VYcnoBHoe Huamerp Pazmepsl, MM Macca, kr, onsoro | IToBepxnocts | PacuerHslit TeroBoi
o0o03HaYeHue ceknuu D, O0Ka Harpesa, M’ MOTOK, KBT, Ipn
IpH 3aKase mumxkoicekt. [ di [ do | H| Hi | h | hy | h [ T [ L | L | L | L | b| b BCETO W= 1M/c, Atep= 10
nojorpeBaTes °C
I1B 57x2-1,0-BI1-6-Y3 57x6 45 | 38 |276| 828 | 87 [ 189552100 84 | 160|238 | 34 | 160|260 60 [B 0,74 (B =222 90,0
180
I1B 76x2-1,0-BI1-6-Y3 76x6 57 | 45 |314] 942 | 106|208 628 |115| 93 (170|257 | 43 | 180280 80 [B 1,3 [B=3,9 156,0
240
I1B 89x2-1,0-BI1-6-Y3 89x6 76 | 57 [342(1026(119 (2236841251100 185|271 50 |195]295 100 [B 1,86 [B = 5,58 2230
300
I1B 114x2-1,0-BI1-6-Y3 114x6 89 | 76 |387 11611441243 |774|135(112[205]1294] 62 |215(315 140 [B 3,58 [B=10,74 430,0
420
I1B 168x2-1,0-BI1-6-Y3 168x6 133 (108|498 [ 1482198300996 | 150|139 (240]349| 89 |280 (380 250 [B 6,98 [B =20,94 840,0
750
[Tpumeuanune — [uapasnugeckoe conpotuienue yeranosku pu Wrp - 1 M/c, Wyre = 0,5 m/c coctasnsier: APrp = 40 xIla, APyrp = 25 kIla.

Tabmuua 4
TexHUYecKHe XapaKTePUCTHKHN FOPHU30HTAJILHBIX MHOT0X0/I0BBIX, KOKYXOTPYOHBIX
BOJIOTIO/IOTpeBaTelieill ¢ MPpoPUIUPOBAHHONH TPYOKOH /151 CHCTEM OTOIJIEHUS M TOPsiYero BOJ0CHAGKeHH s
O6o3HaueHNne Temnno- | ITnoman | Yucno ITnomans ceuenuss  |Pasmep| OxBuBa- [Hapyx- ['abapuTsl Macca, | Ilorepu naBnenus | Makcu- Koapdu-
b
Basg | moBepx- | XOmoB |TpyOOK, M* | MEKTpPYO- |TpyOKM|JICHTHBIH | HBIH aX|xh, Mmm KT o IO MEXK- | MAJIBHBIM | IUEHT TEILIO-
Moml- | HOCTH | (ceKuuit HOTO dp/dy |mmamerp,|muamerp TpyOKaMm, | TpyOHO- | pacxonm |mepemaum, Bt/
HOCTb, | HATPEBA, ) IpOCT- MM’ MM  |KopIlyca klla My Harpe- (M2 - °C)
kBT Ve paHcTBa, M* Dy, MM npocT- | Baemoii
paHCTBY,| BOXBI
klla M*/q
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ten1000MeHHHKH MHOT0X0/10BbIe uIsi oTonIeHus B UTII
(mapamerpsl Temionocutenerd 150 — 76/105 — 70 °C, narpeBaemasi BOAa 110 MEXTPYOHOMY MPOCTPAHCTBY)

TMIIO 76x2-1,0-5-Y3 270 3,25 5 0,00108 0,00233 | 14/16 | 0,0164 500 ]0,55x2,51x0,73 | 350 20 29 6,7 5180

TMIIO 89x2-1,0-5-Y3 380 4,65 5 0,00154 0,00327 | 14/16 | 0,0172 565 |0,62x2,53x0,80 [ 500 19 29 9,4 5120

TMIIO 114x2-1,0-5-Y3 585 8,95 5 0,00293 0,0050 14/16 | 0,0155 670 |0,73x2,59x0,94 | 700 13 29 14,4 4760

TMIIO 133x2-1,0-5-Y3 880 10,80 5 0,0040 0,0075 14/16 | 0,0197 670 |0,73x2,65x1,07 | 900 15 29 21,6 —
TMIIO 168x2-1,0-5-Y3 | 1430 | 17,45 5 0,0057 0,0122 14/16 | 0,0190 895 10,95x2,69x1,20 | 1020 19 29 35,1 5080
Ten1000MeHHUKH MHOT0X010BbI€ 115 ropsidero BogocHad:kenuss B UTII
(mapametps! Terionocureneit 70 — 30/5 — 60 °C, marpeBaemMas Bojia rmo Tpyokam)
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TMIII" 76x2-1,0-7-Y3 200 4,55 7 0,00108 0,00233 | 14/16 | 0,0164 400 |0,55x2,51x0,73 | 400 27 16 3,1 3090
TMIII" 89x2-1,0-7-Y3 280 6,51 7 0,00154 0,00327 | 14/16 | 0,0172 565 0,62x2,53x0,8 | 560 27 17 4,4 3100
TMIII 114x2-1,0-7-Y3 540 12,53 7 0,00293 0,0050 14/16 | 0,0155 670 |0,73x2,59x0,94 [ 760 27 26 8.4 3430
TMIIT" 133x2-1,0-7-Y3 735 15,12 7 0,0040 0,0075 14/16 | 0,0197 670 |0,73x2,65x1,07 [ 960 27 22 11,5 —

TMIII" 168x2-1,0-7-Y3 | 1050 | 24,43 7 0,0057 0,0122 14/16 | 0,0190 895 10,95x2,69x1,21 | 1140 27 16 16,4 3050

Tenja000MeHHMKHA MHOT0X010BbIe 1151 oTomjienust B I[TII
(mapamerpsl Temonocuteneid 150 — 76/120 — 70 °C, HarpeBaeMasi BOAa 110 MEXTPYOHOMY IIPOCTPAHCTBY)

TMIIO 168x4-1,0-4-Y3 | 2550 | 27,92 4 0,0057 0,0122 14/16 | 0,0190 670 |0,73x4,69x0,94 [ 1220 76 60 43,9 6920
TMIIO 219x4-1,0-4-V3 | 4470 46,0 4 0,00939 0,02139 | 14/16 | 0,0224 895 10,95x4,74x1,20 | 2240 85 60 77,0 6915
TMIJIO 273x4-1,0-4-Y3 | 6420 | 82,24 4 0,01679 0,03077 | 14/16 | 0,0191 1010 | 1,10x4,83x1,31 | 2800 55 60 110,8 6590

Ten1000MeHHUKHA MHOT0X0/10BbIe s ropsiuero BogocHad:kenus B LITII npu nByxnorouHoi cxeme
(mapametpsl, kak u B UTII)

TMIII 114x4-1,0-4+4-Y3 | 1350 | 28,64 4+4 |2x0,00293 | 2x0,0050 | 14/16 | 0,0155 | 2x565 |2,15x4,59x0,84 [ 1560 36 49 21,1 3810
TMIII" 133x4-1,0-4+4-Y3 | 1840 [ 34,56 4+4 | 2x0,0040 | 2x0,0075 | 14/16 | 0,0197 | 2x565 |2,25x4,64x0,90 [ 2000 36 32 28,8 —

TMIIT" 168x4-1,0-4+4-Y3 [ 2620 | 55,84 4+4 | 2x0,0057 | 2x0,0122 | 14/16 | 0,0190 | 2x670 | 2,35x4,69x0,94 | 2440 36 25 41,0 3360
TMIIT" 210x4-1,0-4+4-Y3 | 4310 92,0 4+4  |12x0,00939 | 2x0 02139 | 14/16 | 0,0224 | 2x895 | 2,8x4,74x1,20 | 4480 36 28 67,6 3200
TMIIT 273x4-1,0-4+4-Y3 | 7710 | 164,48 4+4 | 2x0,01679 | 2x0,03077 | 14/16 | 0,0191 |2x1010 | 3,0x4,83x1,31 | 5600 36 34 120,9 3610

Ten1000MeHHHK W MHOTOXOJ0BbIe 115 rops4ero BopocHad:xxenus B IITII npu ogHonoTo4yHoi cxeme
(mapametpsl, kak u B UTII)

TMIII" 168x4-1,0-4-Y3 1310 | 27,92 4 0,0057 0,0122 14/16 | 0,0190 670 |0,73x4,69x0,94 [ 1220 36 25 20,5 3360
TMIIT" 219x4-1,0-4-Y3 2150 46,0 4 0,00939 0,02139 | 14/16 | 0,0224 895 [ 0,95x4,74x1,20 | 2240 36 28 33,8 3200
TMIII" 273x4-1,0-4-Y3 3850 | 82,24 4 0,01679 0,03077 | 14/16 | 0,0191 1010 | 1,10x4,83x1,31 | 2800 36 34 60,5 3610

IMpumeuanne — Pabouee nasinenne— 1MIla, makcuManbHas TeMnepaTypa temnonocurens — 150 °C. 3amac mo nmoBepxHocTH HarpeBa—oKkoio 20 %. YcnoBHoe o603HaueHune mpu 3akase: TMIIO—
TeII000MEHHUK MHOTOXOA0BOH ¢ IPOGMIBHOM TpyOKoit s otomienus, TMIII'—rto ke, 11 TOpsS9ero BOJOCHA0KEHHH, 1aee —IuaMeTp KOpITyca CEeKIHH, ITHHA CEeKINH, TAaBICHHE; YUCIO CEKIUH B
TEIIIO0OMEHHHKE (1Be IHQPHI depe3 «+»—-IBYXIOTOUHAs cxeMa); Y 3—BHa KIMMAaTHIECKOTo HCOoNHEeHus TerutoooMeHHnka no OCT 15150.

Tab6muma 5
TexHnYecKHe XapaKTePUCTHKN MHOTOXO0A0BBIX BOIONIOA0OTpeBaTe el ¢ mpoduIupoBaHHOI TPYOKoil mpu pacuyeTHOM peskuMe padoTbl (Wrp =2 M/c)

O06o3HaueHne IosepxHocts | Macca, kr | TenoBast MOIIHOCTB, Koadpunmenr ITorepu naBnenus, klla, mo
Harpesa, M’ kBt temtonepenayn, Br(m?® - °C) TpyOKam MEXTPYOHOMY NIPOCTPAHCTBY

TMIIO 76x2-1,0-5-Y3 3,25 350 550 10520 122 180
TMIIO 89x2-1,0-5-Y3 4,65 500 760 10240 119 180
TMIIO114x2-1,0-5-Y3 8,95 700 1415 11520 125 190
TMIIO168x2-1,0-5-Y3 17,45 1020 2900 10310 116 180
TMIIT" 76x2-1,0-7-Y3 4,55 400 400 6180 170 100
TMIII 89x2-1,0-7-Y3 6,51 560 560 6200 170 105
TMIII 114x2-1,0-7-Y3 12,53 760 1080 6860 170 160
TMIIT 168x2-1,0-7-Y3 24,43 1140 2100 6100 170 100
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MNPUJIOKEHHME 8

MPUMEP TEIJIOBOI'O U THJPABJIMYECKOI'O PACYETA IJIACTUHYATBIX
BOJIOMNOIOT PEBATEJIEN (ITO TOCT 15518)

B coorerctBun ¢ katanorom LIMHTUxumuedTemam (M., 1990) BbimyckatoTcst TeII000MEHHUKN
IUIACTUHYATBIE VISl TEIJIOCHA0XEHUs CIeIYIOIUX TUIOB: nonypasbopueie (PC) ¢ miactuHaMu Tumna
0,5IIp u paz6opusie (P) ¢ mnactunamu trma 0,3p u 0,6p.

TexHUYeCcKHEe XapaKTEPHCTHKH YKA3aHHBIX IUIACTUH M OCHOBHBIE NAapaMETpPhbl TEJI00OMEHHUKOB,
coOMpaeMbIX U3 3THX IUIACTHH, IPUBEACHBI B Ta0uI. 1 n 2.

Jlomyckaemble TeMIepaTypbl TEIUIOHOCHTENEH ONpPENENIOTCS TEPMOCTOMKOCTBIO PE3MHOBBIX
npokyafok. Jins TermIooOMEHHUKOB, HCHOJNB3YEMBIX B CHCTEMax TEIUIOCHAOKEHHUs, 00s3aTelbHBIM
SIBJISIETCS IPUMEHEHHUE POKJIaJ0K U3 TEPMOCTOMKOM pe3nHbl, MapKu KOTOPOW TpUBEAEHBI B Ta0II. 3.

YcnoBHOE 0003HAUEHHE TEINIOOOMEHHOTO IIAaCTHHYATOTO ammapara IepBble OyKBBI 0003HAYAIOT
Trn anmapara—rerioooMeHHUK P (PC) pa3bopHslii (momycBapHOit), ciieayromee 0003HaAYCHNE — THII
TUTACTHHBI, IU(PBHI TIOCIIE THPE — TOJIIMHA IUIACTHHBI, Jajiee — IUIONIa b IIOBEPXHOCTH TEIUIOOOMEHA
anmapara (M?), 3aTeM — KOHCTPYKTHBHOE MCIIOJIHEHHUE (B COOTBETCTBHM C Tadll. 2), Mapka MaTepuana
IUIACTUHBI ¥ MapKa MaTepHalia poKiIaaku (B coorBeTcTBUH ¢ Tabi. 3). [locne ycnoBHOro 0003HaueHus
MIPUBOJUTCS CX€Ma KOMIIOHOBKH IIJIACTHH.

Tabmuma 1
TexHn4yeckasi XapaKTePUCTHKA MIACTHH
Tlokazarens Tun mnacTuHE
0,3p 0,6p 05I1p
TabGapuTs! ([UTMHA X MIMPHHA X TONIIHHA), MM 1370x300x1 | 1375x600x1 | 1380x650x1
IToBEpXHOCTE TEMIOOOMEHA, M” 0,3 0,6 0,5
Bec (Macca), kr 3,2 5,8 6,0
DOKBUBAJICHTHBIN JUAMETP KaHalla, M 0,008 0,0083 0,009
Inomans nonepeyHoro ceueHus KaHamia, M> 0,0011 0,00245 0,00285
CMauuBaeMblii IEPUMETP B TIONIEPEUYHOM CEYSHHUH KaHaJa, 0,66 1,188 1,27
M
[Mupuna kaHana, MM 150 545 570
3a3op Wist mpoxoaa pabodelt cpebl B KaHAIIE, MM 4 4,5 5
IIpuBeaenHas AjiMHa KaHaiua, M 1,12 1,01 0,8
[Tnomaap monepeyHoro ceueHus KoyieKTopa (yriaioBoe 0,0045 0,0243 0,0283
OTBEPCTHE Ha MIIACTHHE), M
Haubonpmmii tnamerp yciIoBHOTO Ipoxo/ia 65(80) 200 200
MIPUCOCTMHIEMOTO IITYLEpa, MM
KoaddumumenT o0mmero ruapaBImIeckoro COmpOTHBICHUS 19.3 15 15
ReO,25 ReO,25 Re0,25
KoadduimeHT rupaBinieckoro COnpoOTHRICHHS 1,5 1,5 1,5
nrryrepa §
Koaddrmmentsr:
A 0,368 0,492 0,492
b 4,5 3,0 3,0
Tabmnuua 2

Texunueckasn XapPaKTEePUCTHUKA U OCHOBHBIC IMTaPaAMETPhI IJTACTUHYATBIX TeIJIO00OMEeHHBIX

annapaToB
Iloka3arens Tun nacTUHbI
0,3p 0,6p 0,5Ip
1 2 3 4
Tun annapara Paz6opHsIit IMomypaz6opHsrit
Pacxon Temonocutens (He 6onee), M>/4 50 200 200
HomwuHanbHas 1m10Iaas moBEpXHOCTH

w
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XapaKTepl/lCTl/lKﬂ MPOKJIAIOK AJIA IJIACTHH

TEmI000MeHa anmapara, M2, U UCTIOJIHEHUE Ha
pame:
KOHCOJIbHOM (McTonHeHue 1) Ot 3 no 10 Ot 10 g0 25 —
JIByXOIOPHOH (MCTIONHEeHHE 2) Or 12,5 1025 | Or 31,5 no 160 Or 31,5 no 140
TPEXOMOPHOH C MPOMEKYTOUHOH IIIUTOH — Ot 200 1o 300 Ot 160 oo 320
(ucnonuenne 3)
Pacuernoe nasnenue, MIla (xrc/cm?) 1(10) 1(10) 1,6(16)
2,5(25)
T'abapuT TermI000MEHHUKOB, MM 650x400x1665 | 605x750x1800 2570x650x1860
(3500)
Tabmuua 3

VYcnoBHoe Mapka matepuana u KayuykoBast ocHOBa Temneparypa padoueii
o0o3HaueHNE TEXHUYECKUE YCTIOBUS cpensl, °C
TPOKJIAJIOK
0 Pe3una 359 CKMC-30 u APKM-15 Ot -20 o + 80
(TY 38-1051023-89) | (OyragueHMETHICTHPOIHHBII
KayuyK)
1 Pesuna 4326-T" (TY- CKH-18 Ot -30 g0 +100
38-1051023-89) (OyTaMeHHATPUITBHBIA KayTIyK)
2 Pesuna 51-3042 CKOIT Ho 150
(TY 38-1051023-89) | (3THiICHIIPONHICHINCHOBEIH
Kay4yK)
3 Pesuna 51-1481 CKoII Jo 150
(TY 38-1051023-89) (3TUICHIIPOTTHIICHINEHO-
BEII KaydyK)
4 Pesuna UPTI-1225 CK®-32 u UCK®D-26 Ot -30 1o +200
(TY 38-1051023-89) (¢roprpoBaHHBIN KaydyK)

[Ipumep ycmoBHOTO 0003HAYCHHUA IDIACTUHYATOTO pPa30OpHOTO TEIUIOOOMEHHOTO —armapaTta:
terroooMeHHUK P 0,6p-0,8-16-1K-01 — Temmoodmennuk pa3dopusiid (P) ¢ mractuakamu trma 0,6p,
TommuuHoi 0,8 MM, IUIONIA/BI0 TIOBEPXHOCTH TEMIooOMeHa 16 M?, Ha KOHCOJNBHOHW pame, B

KOPPO3HMOHHO-CTOMKOM HCIOJIHEHWH, Marepuall IUIacTHH W mnatpyokoB — cramb 12X18HI10T;
Marepuall poKIafKku — TEIIocTolKas pe3uHa 359; cxeMa KOMIIOHOBKU:
(x 31545
6+ 5+5

YTO O3HAYACT: HAJ YEPTOH — YHCIIO KAHAJIOB B KaXJOM XOJE JUIsl IPEroleld BOJBI, 0] YepTOd — TO
e, JUIsl HarpeBaeMoM BOJIbL.

JIOTIOJTHUTENBHBIM KaHAT CO CTOPOHBI XO/a HarpeBaeMoil BOABI MpPEAHA3HAYEH Ul OXJIaKACHHS
TUTUTHI ¥ YMEHBIIEHUSI TETIIOOTEPb.

W3 paccmarpuBaeMbIX TpeX TEINIOOOMEHHMKOB Haubojee IeJecooOpa3Ho INpHMEHEHHe
terooomMeHHnkoB PC 0,51Ip, MOcKombKy 3TH TETIIOOOMEHHMKH HAIeXHO paboTaioT mpu pabodeM
nasnenuu 10 1,6 MIla (16 kre/cm?).

[TnacTuHBI MOMAPHO CBAPEHBI 110 KOHTYPY 00pasyst Oiok. Mexay IByMsl CBApEHHBIMH ILJIACTHHAMU
AMEETCSl 3aKpBITBIN (CBapHOW) KaHaN JJIs TETUIOGUKAIMOHHON Tperomiel Boabl. Pa30opHbIe KaHabI
JIOTTYCKAIOT JaBienne B Hux a0 1 MIla (10 xrc/cm?).

Temooomennnky trmna P 0,3p MOTyT IPHUMEHSITECS B CHCTEMaX TEINIOCHAOKEHUS IIPH OTCYTCTBHU
temooomennukoB tuna PC 0,5TIp u napamerpax terionocutenei no 1,0 MIla (no 10 krc/em?), n0
150 °C u mepenaje qaBneHuii Mexay TersionocutensMu ue onee 0,5 MIla (5 kre/cm?).

[Mpumenenune TeruioooMeHHuKkoB tuna P 0,6p (TuTaH) B cucremMax TeruiocHaOKEHHs OrpaHHueHO U
JIOIyCTUMO TOJBKO TpH OTCYTCTBUU TemooOmenHnkoB PC 0,5[Ip u P 0,3p mpm mapamerpax
TemwIoHocutenel He 6omee 0,6 MIla (6 kre/cm?), mo 150 °C u mepenae AaBICHHN TEIIOHOCUTENEH HE
oonee 0,3 MIla (3 xrc/cm?).

1. Meroauka pacuera IUIaCTHHYATHIX BOJOIOAOTPEBATENEHl OCHOBaHA Ha MCIOJIB30BAHUHM B HHUX
BCEr0 pacrojiaraeMoro Haropa TelJIOHOCHTeNed C IIEbI0 MMOJYYeHUS MaKCUMAaJbHOW CKOPOCTH
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KaXJIOTO TEIUIOHOCHUTEJISI U COOTBETCTBEHHO MAKCUMAJIBLHOTO 3HAUCHHS KOA(PPHUIMEHTA TEIIONepeadn
NJIn HpI/I HCU3BCCTHBIX pacnonaraeme HaHOan 10 OHTHMaHLHOi/lI CKOpOCTI/I HarpeBaeMoﬁ BOJIbI, KaK U
pu oA0ope KOKYXOTPYOHBIX BOJOIIOOTPEBATEIICH.
B nepBomM ciydae onTHMManbHOE COOTHOILIEHUE YMCIAa XOIOB AJs rperoiieil X; U HarpeBaeMoil X,
BOJIBI HAXOIUTCA IO (hopMyIIe
0.636 0,364 H
X, ] HGhH d APep D1000 tep
2
X, 1G41 AP, 1000~ 122

Ecnu cooTHOmeHHe XO0JOB moiydaercs >2, TO AJs TOBBILICHHS CKOPOCTH BOJBI IelecooOpasHa
HECHUMMETpPUYHAs KOMIIOHOBKA, T.€. YHCJIO XOJIOB TEIJIOOOMEHHMBAIOIIMXCS Cpell OyeT HeOJMHAKOBBIM
(puc. 1—3 Hacrosero npuiaokeHus). [Ipy HECUMMETPUYHOW KOMITOHOBKE MOJIy4aeTcsl CMEIIaHHOe
JBIDKEHHE IIOTOKOB! B YacTH KaHAlIOB — IPOTUBOTOK, B YaCTH — MPSIMOTOK, YTO CHHXAeT
TEMIIEPaTypHbI HAmop YCTAHOBKM IO CPAaBHEHUIO C IPOTHBOTOYHBIM XapaKTEpOM JBHKCHUS
TEIJIOOOMEHUBAIOIINXCST  CPEll, KOTOPBI HMMEET MECTO NPH CHMMETPHYHONH KOMIIOHOBKE, M B
OTIpENeTICHHOI CTENCHN YMEHBIIAET BBITOAY OT ITOBBIIICHHUS CKOPOCTH BOABI IPU HECHMMETPHIHON
KoMIToHOBKe. [loaToMy Ul MCKIIIOYEHMs CMEIIaHHOTO TOKa TelyloHocHuTened Oosee 3¢(hexTHBHO
BOJIONIOJIOTPEBATEIBHYI0 ~ YCTAHOBKY  COOMpaThb M3  JABYX WM  HECKOJBKHX  pa3/elIbHBIX
TEIJIOOOMEHHHKOB €  CHMMETPMYHOW  KOMIIOHOBKOM, BKJIIOYEHHBIX  IIOCIEIOBATEIbHO IO
TEIIOHOCHUTENI0, Y KOTOPOTO IOIydaeTcst OOJbIEe YUCIO XOAOB, M MApaUIENbHO — IO APYTOMY
TemoHocutenmo. IIpu 3TOM 00BS3Ka COENMHMTENBHBIMH TpPyOOIpPOBOJAaMH JOJDKHA OOECHEeUnTh
MIPOTUBOTOK B KaXJIOM TEINIOOOMEHHHUKE.
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Puc. 1. CuMMeTpUYHAS KOMIOHOBKA IJIACTHHYATOIO
BO/IONIOIOrpeBaTelisi, 0003Hauyenue Cx 4/5
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Puc. 2. HecuMMeTpU4HAsi KOMIIOHOBKA IVIACTHHYATOIO
BOJI0NIOI0OTpeBaTelisi, 0003HauyeHue Cx (2 + 2)/5
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Puc. 3. Cxema komnoHoBKH BogonogorpesateJeii I u I moxorpesa B
OJHY YCTAHOBKY C MPOTHBOTOYHBIM JBUKEHUEM BO/IbI

2. Ilpu pacyere MIACTHHYATOTO BOJOIOIOTPEBATEIISI ONTHMAIBHAS CKOPOCTh MIPHUHUMAETCS UCXOIS
13 MOJYUYCHHS TaKUX K€ MOTCPh JaBJICHUA B YCTAHOBKE 11O HaneBaeMOﬁ BOJIC, KaK IMpU NPHUMCHCHHUU
KOXyXoTpyoHoro Bomonogorpesarens - 100 -150 klla, 9To cooTBETCTBYeT CKOPOCTH BOJIBI B KaHAIAX

Worr = 0,4 m/c.
HOBTOMy, BLI6paB THII IJIaCTUHBI pacCYUTBIBAEMOI O BOIOIIOAOTPEBATEIIA TopsAvYETO

BOI[OCHa6)KeHI/I$I, [0 ONTHUMAaJIbHOU CKOPOCTH HaxoAuM ’I‘p66y€MO€ KOJIMYCCTBO KaHAJIOB IIO

HarpeBaeMoil Bojie m,;:
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Gh max )
W o S 13600

fx — >KMBOE ceueHHe OHOT0 MEXKIUTACTHHYATOr0 KaHaa.
3. KomnoHoBka BopmomoporpeBaresss cuMMmerpuuHas T. e. mrp = my. OOImee >XKMBOe ceueHHE
KaHAJIOB B MAKeTe MO XOAY Iperollel 1 HarpeBaeMoil BObI

So2famf, (3)

4. HaxonuM (hakTHYecKre CKOPOCTH I'PEIOIIEeH U HarpeBacMon BOJIBI, M/C

Gy

mpy = 2

W= ——— o
3600 f 9
H_ Ghmwc
W= 3600 f o ®)

B ciywae ecnu cooTHomieHHE XOAO0B, ompezeneHHoe 1o Qopmyne (1), oxazaimoce >2 (mpu
noacranoBke APy = 100 kIla, a APrp = 40 xIla - mis I crynenun), BogonojorpeBareib cooupaeM U3
JIBYyX Pa3le/IbHBIX TEIIOOOMEHHUKOB U Ooiiee U B hopmynax (4) wim (5) pacxo TOrO TEIUIOHOCHTES,
Y KOTOPOT'O OJTYYMIIOCH MEHBIIIE XOJI0B, YMEHBIIIAaeM COOTBETCTBEHHO B 2 pa3a u OoJee.

5. Kosdpouuuent temnoormaun 0, ,Br/(M* 0°C) or rperomeil BoAbl K CTEHKE IUIACTHHEI
ompenaensercs mo Gopmyiie

2
0= 1,16A§23000+ 283 tiﬁ- 0,63 tif;) %ng}n ©6)
rne A — k03D (UIMEHT, 3aBUCAMMN OT THMA IDIACTHH MpUHUMAaeTcs mo Tabn. 1 Hacrosmero
TIPUIIOKEHUS;
p ., ,ep
P - tb’x+ t@blx
tep” 2

6. Koo dumment TemoBocupuatus 0, Br/(M> [PC), OT CTEHKH IIIACTHHBI K HAIPEBAEMOM BOJIE
NpUHUMAeETCA 110 hopMmyIre

2
0,= 1,16A§23000+ 28347 - 0.63(¢", in’” (7)
H H
rae 4% - t6x+ Z}Bblx
cp 2
7. Kospdument ternonepenaun «, Br/(m> [PC), onpenensiercs no Gpopmyie
e — b
IV B P ®
0 02 )\ cm
rae B — Ko3(D(GHUIMEHT, YUUTHIBAIOIINY yMEHbIIEHHE KO3(D(HUIHEHTa Temonepenadn n3-3a

TePMHUYECKOTO CONMPOTHBIICHUS HAKHITU U 3arpsi3HCHUH Ha TUTACTHHE, B 3aBICHMOCTH OT KauecTBa BOJBI
npuHuMaercs paBHbM 0,7 — 0,85.

8. Ilpu 3a1aHHO BENMYMHE PAcUeTHOM Npou3BoauTeNbHOCTH Q%' M MO MOJyYEHHBIM 3HAYEHUAM
Ko3(uIMeHTa TeIIonepeaauyd k W TemIieparypHoMy Hamopy Atcp ompenensercs HeoOXxomumas
moBepxHOCcTh Harpesa Frp mo opmymne (1) mpur. 5.

[Ipu cOopke BomomomorpeBaTedst W3 [BYX pa3lelbHBIX TEIDIOOOMEHHHKOB U 0Ooljee
TEILTOTIPON3BOAUTENIFHOCTh YMEHBIIIACTCSI COOTBETCTBEHHO B 2 pa3a u 0oJee.

9. Konmu4aecTBO X0IOB B TEIIIOOOMEHHUKE X:

©)

rae f,, — MOBEPXHOCTh HATPEBa OIHOM IUTACTHHEL, M”.

Uwcno X0I0B OKPYTIIAETCS 10 IEON BEMINHBL

B 0mHOXOIOBBIX TEIUIOOOMEHHHMKAX 4YeTHIpe INTyIlepa JUIS TOABOAA W OTBOAA TpEIOICH u
HarpeBaeMoil BOJBI  pacrojararoTCs Ha OJHOW HEMOABIDKHOW riuTe. B MHOTrOXoJ0BBIX
TCHHOO6MCHHI/IK3X YaCcTb IITYHEPOB JOJDKHA pacrojaratbCa Ha HOI[BI/I)I(HOﬁ IUIATC, 4YTO BBI3BIBACT
HEKOTOpBIE CIIO)KHOCTH TpH OIKcIUTyararuu. llosTomy menecoobpa3Heil BMECTO YCTpPOHCTBa
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MHOT'OXOJIOBOTO TEIUIOOOMEHHUKA pa30UTh €ro IO YMCIy XOJOB Ha pasJieibHbIe TEIUIOOOMEHHUKH,
COEIMHEHHBbIE 110 OJHOMY TEIJIOHOCHUTENIO IOCIEJOBaTENbHO, a IO APYroMy — HapauiebHO, C
COOJTI0IEHHEM ITPOTUBOTOYHOTO ABH)KEHHS.

10. deficTBuTeNnpHas MOBEPXHOCTH HATPEBA BCETO BOAOIOAOTPEBATEIS ONPEAEIIETCS 1Mo (hopMyIe

F=mx-1)f (10)

11. TTorepu nasnerns AP xIla B BomomomorpeBareisix ciaeayeT OIpeaeisaTs 0 GopMyaM:
JUISL HarpeBaeMoH BOJIbI

AP, = ¢5(33— o,ogtgp) WX (11)

JUTSI TPEIOILEd BOJIbI
AP, ¢5(33 - 0,08 tiﬁ)Wi;SX; (12)
roe ¢ — ko3GHUUMEHT, YUYUTHIBAIOIINA HAKHIICOOpa30BaHHE, KOTOPBI Ui TPEIOIIeH CeTeBOn

BOJIBI PAaBEH €IUHMIIE, a JUId HarpeBacMoM BOJABI JOJDKEH MPUHUMATHCS 1O ONBITHBIM AAaHHBIM, MpPU
OTCYTCTBHH TaKMX JIAHHBIX MOXHO mpuHuMartsh ¢ = 1,5— 2,0;

b — koad¢uumenr, 3aBucAmMI OT TWNAa IUIACTHHBI, NPHHUMaeTcs Mo Tabu. 1 Hacrosmero
MIPUIIOKEHUS,;

Wh.c — CKOpOCTh IIpU MPOXOXKIEHUH MAKCUMAIBHOT'O CEKYHIHOTO pacxojia HarpeBaeMoi BOJIBI.

IIPUMEP PACYETA

BeiOpaTh M paccuMTaTh BOJOIOJOTPEBATENBHYIO YCTaHOBKY IIJIACTMHYATOTO TEIJIOOOMEHHUKA
cobpanHoro u3 mwiactuH 0,6p s cucTeMbl ropsdero BojgocHadxkenus toro xe LTI, uro u B nmpumepe
C KOXXyXOTPYOHBIMH CEKLIMOHHBIMH BojomojorpesatesiMu. CienoBaTebHO, HCXOAHBIE JaHHBIC,
BEJIMYMHBI PACXOJOB M TEMIIEPATyphl TEIUIOHOCHTENEH HAa BXOAE M BBIXOAE KaKAOW CTYNEHH
BOJIOIIOJIOrPEBATEIS IPUHUMAOTCS TAKMMH XK€, KaK 1 B IIPEABIIYIIEM ITPUMEpeE.

1. IlpoBepsieM coOoTHOLIEHHE XO/I0B B TerioooOMeHHuKe | crynenn no opmyine (1), mpuHuMast

APH =100 x[laun APFP =40 KHa,

0,636
3 ’ -
X1 nesmo’ i pdog 1000-1950_
X, He2smo3] 01000 T01000-36 1
CooTHollIeHnEe XO0O0B HE IMPCBBIITACT 2, CJICAOBATE/IbHO, IPUHUMACTCA CUMMETpHUYHAsA KOMIIOHOBKA

TEMII000MEHHHUKA.
2. Ilo onTHManbHOW CKOPOCTH HarpeBacMoON BOABI OmpenenieM TpeOyeMoe YMCIIO KaHaJloB IO

dopmye (2)

0,364

=193

i 63010°
mug

0.400.00245010> 3600
3. O61ee xHMBOE CEUEHNE KAaHAJIOB B ITAaKeTe orpeaensieM 1o gopmyne (3) (my IpuHAMaeM paBHBIM
20).
fj}7 = fH = 2000.00245 = 0.049 2

4. ®akTHYECKHE CKOPOCTH TPEIOIIel M HarpeBaeMoii BojkI 1o Gopmyiam (4) u (5):

2.500°
" 65—30: 0.35 m/c
36000010° 00.049
3
W= 6819 = 0.385 wm/c

3600 010° 00.049
5. Pacuer Bogononorpesarens I ctynenu
a) K03((HUIMEHT TeTUI00TAAYH OT TPEIOIIel BOABI K CTEHKE IUIaCTUHBI, opmyna (6), mpuHUMAs U3
tabn. 1 4 =0,492:

0= 1,16D0,492(23000+ 28386- 0,63 D362)|]0,350’73 = 8590 Br/(M%°C)
0) K03 PUIHEHT TEIUTOBOCTIPUATHS OT CTEHKH ILIACTUHBI K HarpeBaeMoit Boje, popmyna (7)
0 5 = 1,1600,492(23000+ 283019,5 - 0,63Eﬂ9,52JD0,3850'73 = 8037 Br/(mM*°C)

B) K03¢duImeHT Teruonepeaaun, npuraumas 3 = 0,8, Gpopmyia (8)
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K= 08 = 2638
1 . 0,001 . 1 Bt/(M*°C)
8590 16 8037
T) TpeOyemas MOBEPXHOCTh HarpeBa Bogonogorpesareis | crynenn, popmyina (1) mpu. 5
_2,7600°
Fop® 263865
1) KOJUYECTBO XOMOB (WM IAKETOB IpPH pa3fCjICHHH Ha OJHOXOIOBBIC TEIIOOOMEHHUKH),
opmyaa (9)

63,4 M>

_ 634+ 0,6 _
202000,6

i

IIpunumaem tpu xoza,
€) JeCTBUTENbHAS TIOBEPXHOCTh Harpesa Bojononorpesarens I crynenn, popmyna (10)

F'=(2120B-1)0,6= 71,40
) TIOTEPHU JABJICHUs | CTyIIEHN BOIOMOIOTPEBATENS 10 Tperotiieii Boje, Gpopmyna (12), npunnumas ¢
=luwuztabn. 1 b=3:
APL, = 1(33- 0,0816)0,35""° (3= 432 «ITa
6. Pacuer Bogonoxnorpesarens Il ctynenu
a) KO3 PUIMEHT TEIUIOOTAaYH OT IPEIOIIeH BOJBI K CTEHKE ITACTUHBL, (opmyna (6):
0= 1,16DO,492(23000+ 283067,5- 0,63 D67,52JD0,350'73 = 10412 Br/(M>°C)
0) K03 (PUITUECHT TEIUIOBOCTIPUATHSI OT TUIACTHHBI K HarpeBaeMoi Boje, hopmyina (7)
0, = 11600,492|23000+ 283048,5- 0,63 D48,52JD0,350’73 210017 Br/(M>°C)
B) ko3 urment rerronepenaun, npuanmas 3 = 0.8 popmyina (8):
08
K= : = 3096
1 . 0,001 . 1 B1/(M*°C)
10412 16 10017
r) TpeOyemasi MOBEPXHOCTh Harpera Bogononorpesarens I crynenu, popmyaa (1) mpun. S:
_181m0°
P 3096019
) KONMYECTBO XOMOB (WM TAaKETOB IpPH pa3feleHHH Ha ONHOXOIOBBIE TEIUIOOOMEHHUKH),

¢dopmymna (9):

=308 M

_ 308+ 06 _
2012000,6

>

[Ipuanmaem 2 xoxa;
€) JeHicTBUTENbHAS TIOBEPXHOCTh Harpesa Bononoxorpeparens I ctynenu, gpopmyma (10):
F'=(2m0m2-1)06= 47,4 v
) moTepy AaBieHus Il cTyneHn BomomomorpeBatelts o rperomei Boae, popmyna (12):
AP = 103(33- 0,08067,5)0,35"7° (3= 26,4 ITa.

3) MOTEepH JABIECHUs 00EHX CTyIIEHEH BOIOIIOIOTPEBATEIS 110 HarpeBaeMoi Boje, mpuanmas ¢ =1,5,
IIPY IPOXOXKICHUH MaKCHMaJIbHOTO CEKYHIHOTO pacxoja BOAbI Ha ropsdee BoJOCHaOXeHue, Gpopmyna
(11):

AP = 15m(33- 0,0831)(21,6(0,049010% )17 15 = 164 kITa

B pesynbprare pacyera a KauecTBe BOJONOAOTPEBATENSI TOPSUETr0 BOJOCHAOKEHUS IPUHUMAEM 1B
terooomennuka (I u I crynenu) pazdopHoit koHcrpykuuu (P) ¢ rulacrunamu tuna 0,6p, TOJNIIMHOMN
0,8 MM, 3 cramu 12X18H1OT (ucnonuenne 01), Ha nByxomopHoit pame (ucmomHenue 2K), c
YILUTOTHUTENEHBIMHU TIPOKIIAIKAMHU U3 pe3nHBI Mapku 359 (ycioBHoe o6o3HaueHne — 10). [ToBepxHOCTH
narpesa I crynenn —71,4 Mm%, Il crynenn — 47,4 M*. CxeMa KOMITOHOBKH | cTyIeHu:

_ 20+ 20+ 20
T21+20+20°
cxema KoMIoHOBKH Il ctynenu.
_ 20+ 20

T 21420

X
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VcenoBaoe 0003HaueHNe TEMI000OMEHHUKOB YKa3bIBacMO€ B OJIaHKe 3aKa30B 6y£[eT
20420+ 20

I crynenu: PO,6p-0,8-71,4-2K-01-10 C,

I crynenn PO,6p-0,8-47,4-2K-01-10 C, =

20+ 20
21+ 20

21+ 20+ 20

Pacuer BomomomorpeBarens, COOpPAaHHOTO W3 INIACTHHYATHIX TEIUIOOOMEHHUKOB (pUpMBI «AJbda-
JlaBampy (TEXHUYECKUE XapPAKTEPHCTUKU CM. B Tabia. 4), mokaspiBaeT 4to B | cTymeHp Tpebyercs
ycraHOBUTH TermoooMeHHUK M15-BFGS ¢ unciiom muractus 64, miomans noBepxHOCTH HarpeBa 38,4
M* (ko> punurenT Teronepenaan — 4350 Br/(m* [PC)).

TexHHYeCKHE XaPaKTEePUCTHKHU IUIACTHHYATHIX TENJI000MEHHHKOB
(pupmbl «Anbpa-JlaBanb» 11 Tena0CHAOKeHU

Tabmnuma 4

www.pkb-titan.ru

[Tokazarenn HepazbopHble nasHble Pa30opHBIC ¢ PE3MHOBBIMHU MPOKJIIAIKAMHU
CB-51 CB-76 | CB-300 | M3-XFG [ M6-MFG | M10-BFG | M15-BFG8
IToBepxHOCTH 0,05 0,1 0,3 0,032 0,14 0,24 0,62
HarpeBa TUTaCTHHBL,
MZ
I'abaputs! mnactunsl, | 50x520 | 92x617 |365x990| 140x400 | 247x747 | 460x981 | 650x1885
MM
MunHuMabHas 0,4 0,4 0,4 0,5 0,5 0,5 0,5
TOJIIIUHA TJIACTUHBI,
MM
Macca mIacTHHbI, KT 0,17 0,44 1,26 0,24 0,8 1,35 29,5
O0BeM BOIBI B 0,047 0,125 0,65 0,09 0,43 1,0 1,55
KaHaje, 1
MakcuMaabHOe 60 150 200 95 250 275 700
YHCIIO TUIACTHH B
yCTaHOBKe, IIIT,
PabGouee naBnenue, 3,0 3,0 2,5 1,6 1,6 1,6 1,6
MIla
MakcumaibHas 225 225 225 130 160 150 150
Temmieparypa, °C
T"aGaputsr
YCTaHOBKH, MM:
[IMPHUHA 103 192 466 180 320 470 650
BBICOTA 520 617 1263 480 920 981 1885
JIMHa, He OoJtee 286 497 739 500 1430 2310 3270
« « MEHee 58 120 — 240 580 710 1170
Jwnamerp matpyOKoB, 24 50 65/100 43 60 100 140
MM
CrangapTHOE YUCIIO 10, 20, | 20,30,40,
IUIACTHH 30, 40, | 50,60,70,
50, 60, 80, 90,
80 100, 110,
120, 130,
140, 150
Macca yCTaHOBKH,
KT, TIPH YHCIIC
IJIaCTHH:
MHHHMAaJIbHOM 5,2 15,8 — 38 146 307 1089
MaKCUMaJbHOM 15,4 73,0 309 59 330 645 3090
MaxkcuManbHbBIN 8,1 39 60/140 10 54 180 288
pacxo[ )KUAKOCTH,
M /a
Ilorepu naBneHus 150 150 150 150 150 150 150
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MIPU MaKCUMAaJIbHOM
pacxone, klla
Koappunpent
Terutonepenadu, Bt/
(M* CPC), npu
CTaHJAPTHBIX
YCIIOBHUSIX
TemmoBast MOIITHOCTB,
kBT, npu
CTaHAAPTHBIX
YCIIOBUAX
[Ipumeyanus

7700

515

1. CTaHﬂapTHLIe ycioBusA — MaKCHUMaJTbHBIN pacxon KUAKOCTH, MapaMETpPhI I'PCIOUIETr0 TEIIOHOCUTEIISA 70—

15 °C, narpeBaemoro — 5—60 °C.

2. HOMeHK.HaTypa TEII000MEHHHKOB ((Aﬂb(ba-HaBa.HB» HC OrpaHU4€Ha TUIIaMU alIapaTroB, IPUBEACHHBIX B

TabIHIIE.

3. Marepuan miactuH — Hepxkaseromas ctanb AISI 316, marepuan npoxsagok—EPDM.

7890

2490

7545

8940

6615 5950

290 3360

5935 6810

11480 18360

Tab6muma 5

Texnuueckue XAPAKTEPUCTUKUA NAAHBIX JIACTHHYATBIX TeNnJ1000MeHHUKOB «IIeTenaK»
NMpOU3BOACTBA KOMIIAHUH «]_leTETepM»

IToka3zarenb CP410 | CP415 |CP422 [CP422-2V*| CP500 | CP500-2V*
IToBepxHOCTh Harpesa riactunsl, | 0,025 0,05 0,095 0,28
M2
Iabaputs! muactussl hxa, MM 311x112 | 520x103 617x192 950x364
MuHuMalbHas TOIIIMHA 0,4 0,4 0,4 0,4
TUTACTHHBI, MM
Macca rmiacTuHbI, KT 0,1 0,17 0,35 1,26
O0BeM BOJIBI B KaHAaje, 1 0,05 0,094 0,21 0,52/0,7
MaxkcuManbHOE YHCIIO TUTACTHH B 150 80 150 200
yCTaHOBKE, IIT.
Pabouee naBnenue, MIla 2,5 2,5 2,5 2,5/1,6
MaxkcumanbHas TeMnepatypa, °C 225 225 225 225
OCHOBHBIE pa3Mepbl 360x182x|590x182x 670x284x508 1200x450x818
TETI0O00OMEHHUKA B U30JISAIUN 320 260
hxaxl, mm
Juamerp maTpyOKoB, MM 25 25 50 65/100
Macca TermI000MeHHUKA, KT, TIPH
YHCJIC TUTACTHH:
MHHHMAJIBHOM — — 20 69,6
MaKCHUMaJTbHOM — — 75 246
MaxkcuManbHBIA Pacxos 20 12 62 26 340 165
HarpeBaeMoi BOJIBI IIPU TIOTEpE
nasinenus 100 xIla, m*/a
Koa¢pduuument rennonepenayn 2420 — — 3090 — 1700
HpHU CTAHJAPTHBIX YCIOBUAX
Bt/(M? CPC)
TemmoBast MOIITHOCTD TIPH 95 — — 440 — 2000
CTaHAAPTHBIX YCIOBUSIX, KBT (CP410- (CP422- (CP500-200-
150-2V) 150-2V) 2V)
MaxkcruManbHas TerioBas 300 250 1200 800 4000 2500
MOUIHOCTb, KBT, pu napamerpax
teronocutens 150—76/165—
70 °C
* Termmo0OMEHHUKH dTOH MOJICJIN MpEAHAa3HA4YCHbI JJIs1 I'BCc¢c JIBYXCTYIICHYATbIM IIOAOI'PEBOM BOJblI B OJHOM
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KopIryce.

** Uyciro rutacTHH nogoupaercs ¢ maroM 10 miacTvH npu MUHUMabHOM ducie 10 ruractus.

*** CraH#apTHBIE YCIOBHS — MaKCUMAIBHBIH pPacXoJl >KUIKOCTH, TapaMeTPhl IPEIOIIero TeIuIoHocuTens 70—
15 °C, narpeBaemoro — 5—60 °C.

[Ipumeuanus

1. TennooOMEHHHKH MOCTABIIAIOTCS B KOMIUIEKTE C M30JISLUEH.

2. Yucna yepe3 1poOb 03HAYAIOT apaMeTphl Ul IEPBUYHOTO U BTOPUYHOTO TEIIIOHOCUTEIICH.

3. Marepuain mactui— AISI 316.

Tab6muma 6

Texnndeckue XapaKTePHUCTUKH IJIACTHHYATBIX TeIJI000MeHHUKOB (pupmbl «APV» nus
TeNJI10CHAOKeHU S

INokazatens HepazbopHsle masHble Pa3bopHble ¢ pe3nHOBBIMH IPOKJIaJKaMU

BD4 BD7 BF2 N25 N35 N50 N60 NO2

IToBepxHoctp  Harpesa | 0,04 0,07 0,14 0,25 0,35 0,5 0,6 0,92
TUTACTHHBL, M>
Tabaputs! mmactuHel, MM | 290x 525x 574x 924x 1200x | 1614x | 1188x | 1563x
120 120 235 368 368 368 740 740

MunuManbpHas TOJIIMHA 04 0,4 0,4 0,5 0,5 0,5 0,5 0,5
MJIACTUHBI, MM
Macca miacTuHbl, KT 0,14 0,26 0,42 1,3 1,79 2,45 3,08 422
OO0BeM BOJIBI B KaHAJE, JI 0,03 0,052 0,133 0,7 0,95 1,3 2,05 2,77
PabGouee nasnenue, MIla 3,0 3,0 3,0 1,0 1,0 1,0 1,0 1,0
MaxkcumainbHas 220 220 220 150 150 150 150 150
TeMmeparypa, °C
Juamerp narpyOKoB, MM 25 25 65 80 80 80 200 200
MakcuMaabHOE — YHCIIO 93 93 123 39/83" | 39/83" | 39/83" | 91/151 | 91/151
MIaCTUH B YCTAaHOBKE, ’ ’
IIT.
labGapuTel  ycTaHOBKH,
MM:
hxa 290x 525x 574x 1249x | 1525x | 1939x | 1560x | 1935x
120 120 235 450 450 450 886 906
JIMHA, HE 0oJee 246 246 315 570 570 570 1340 1340
(10/2) | (10/2) | (10/2) | (10/2) | (10/2)
« » McHee 48 48 48 370 370 370 1090 1090
(10/1) | (10/1) | (10/1) | (10/1) | (10/1)
CrangapTHoe gucno | 7,11, 7,11, 7,11, — — — — —
TUTAaCTHH B YCTaHOBKE 17,25, | 17,25, | 17, 25,

33,43, | 33,43, | 33,43,
63,93 | 63,93 | 63,93,

123
Macca ycTaHOBKH, KT :
He Oouiee 14,4 26,2 58,4 310 410 460 1755 2270
HE MEHee 2.4 4,0 10,5 210 300 380 1330 1700

* Tlepen ueproit — st pamsi 10/1, 3a yeproit — 10/2.

[Ipumevanus

1. Marepuan mactuH Hepa3oopHeix — AISI 316, pa36opusix AISI 304, marepuan npoxiiagok pa30OpHBIX —
EPOM.

2. Homenknarypa temiooOMeHHHKOB "APV" He orpaHnYMBaeTcs! TUIIAMH alllapaToB, IPHBEACHHBIX B TaOJIHIE.
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TexHn4eckne XapaKTePUCTHKH MJIACTHHYATBIX TenJ1000MeHHHKOB (pupmbl «CBEID» 1uis TemnocHa0xeHust

Tabmuma 7

IMokazarens Hepas0opHsle nasHbie Pa30opHbIe ¢ pPe3NHOBBIMH IPOKJIaIKaMU

B25 B35 B45 B50 B65 Gx6NI Gx12P Gx18P Gx26P Gx42P Gx51P
IToBEPXHOCTE HATPEBA IIACTHHEL, M2 0,063 0,093 0,128 0,112 0,270 0,070 0,120 0,180 0,275 0,450 0,550
Macca miacTiHbI, KT 0,234 0,336 0,427 0,424 1,080 — — — — — —
O0BeM BOABI B KaHAIIE, 1 0,095 0,141 0,188 0,188 0,474 — — — — — —
MaxkcuManbHO€E YHCIO IUIACTUH B YCTaHOBKE, INT. 120 200 200 250 300 100 160 160 450 450 450
Pabouee gasnenue, MIla 3,0 3,0 3,0 3,0 3,0 1,0 1,6 1,6 1,6 1,6 1,6
MaxkcumanbHas TeMmneparypa, °C 185 185 185 185 185 150 150 150 150 150 150
["abGapuThl ycTaHOBKH, MM:
A pUHA 117 241 241 241 362 160 320 320 460 460 630
BBICOTA 524 392 524 524 864 745 840 1070 1265 1675 1730
JUTHA, He Ooree 317 518 518 670 790 500 1090 1090 3080 3080 3130
JlnameTp NO/COEANHUTENBHBIX MATPYOKOB, MM 25 40 65 65 100 25 50 50 100 100 150
Macca ycTaHOBKM NIPH MaKCUMaJIbHOM YHCJIE 30,6 71,4 119 119 900 38 127 183" 363 554 1138
IUIACTHH, KT

* Macca mpuHATa UI1 YMCIA IUIACTHH, TPeOyeMBIX MpH OOecIedeHUH
MOIITHOCTH HIKECIIEAYIOMIEH CTPOKH.

MakcumanbHo 3¢ deKTHBHAS TEeTIoBas MOIIHOCTD, 350 550 900 2200 6100 400 550 1500 3000 7300 15000
kBT, npu napamerpax terutonocutens 150—80/105
— 70 °C u Pyan He 6omee 150 kIla
Koadpunuent termnonepenaun, Br/  (m* OC) 5970 7880 6570 7820 7035 12920 9380 11550 10810 9500 11840
DddexkTuBHOE YNCITO MITACTHH, IIT. 42 52 48 140 140 21 23 33 47 77 101
TennoBas MoITHOCTb, KBT, Ipu cTaHIapTHHIX 450 — 1500 4100 430 750 1050 — 9500 —
YCIOBHSIX
Kosdpunuent temnonepenaun, Br/(m? BC), npu 6210 — 6260 — 5150 7980 7080 7030 — 7320 —
CTaH/IaPTHBIX YCIOBUSIX
O} dexTUBHON YHCIIO MIACTHH, T, (4epe3 Apodh 117/2 — 189/2 297/2 79/3 89/4 85/3 — 74/2 —
— YHUCIIO XOJ/I0B)

IIpumeuanust

1. CranmapTHBIE YCIOBUS — MaKCUMAaJIbHbIM PAacXo[l JKUAKOCTH, OTPAaHNUCHHBIN TOMYCTUMBIMU CKOPOCTSIMU U MOTEPSIMU JIaBJICHUS B BOAOIOAOrpeBaTese 1o HarpeBaeMoii Boae He 6osee 150 klla;

TapaMeTpsl TerutoHocurelst: rpetommero 70—15 °C, marpeBaemoro 5 — 60 °C.

2. Marepuan miactiH — Hepxkasetomas cranb AISI 316 tommunoit 0,3 — 0,6 MM, MaTepuan npoknanok — EPDM.

3. HOMCHKJIaTypa TEII00OMEHHUKOB HE OrpaHu4cHa TUIIaMU arrapaTroB, NIPHUBCACHHLIX B Ta6n1/1ue.
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Bo II crynenu tpebyercs rernooomMenauk M10-BFG ¢ uncnom mmactis 71, uioniags NOBEPXHOCTH
Harpesa 16,6 M* (koadpuuuent temnonepenaun — 5790 Br/(m* [PC)).

[orepn npaBieHHst B 00€MX CTYNEHSAX NMPU MPOXOXKICHUM MAaKCHMAJIBHOTO CEKYHIHOTO pacxona
HarpeBaeMoi BOJBI U TOM ke Kod(duipente 3arps3uenus (¢ = 1,5) cocrapsror 186 klla.

B Tabun. 5, 6, 7 npuBeACHBI TEXHUYECKUE XapPAKTEPUCTHKH TEILI00OMEeHHHKOB «lleTemaky, "APY» u
«CBOID».

IMPUJIOKEHMUE 9

TENJIOBOW U TUJIPABJIMYECKHI PACUET T'OPU3OHTAJLHBIX MHOT'OXOJOBBIX
MAPOBO/ISIHBIX ITOJIOT PEBATEJIEN

[MonorpeBateny ropr30HTANBHBIE MAPOBOJSHBIE TEIUIOBBIX CEeTEH (IBYX- M YETHIPEXXOOBBIE) 10
OCT 108.271.105 npeana3Ha4YeHBbI IS CHCTEM OTOIUICHHUS U TOPSIYETO BOJOCHAOKEHUSL.
1. IToBepXHOCTH HarpeBa NapoBOAAHBIX Hoforpesateneii F, M?, onpenensercs 1o Gpopmyiie

sp
F=2
Kt

rae Q¥ — pacueTHas TEMI0Basi MPOU3BOIUTENILHOCTD BOAOIOIOTpeBaTeNs, BT;

k — ko> unmenT Temonepenan Bogononorpesarens, Br/(m? OC);

Atcp— pacyeTHas pa3HOCTh TEMIEpaTyp MEXIY Tperolel u HarpeBaemoil cpenamu, °C.

2. PacueTHas TemyuoBas MPOM3BOJUTENLHOCTL BoAONoAOrpeBarens Ha oromwienne Q%) mnm Ha
ropstaee BopocHabxkenue Q' onpemenseTcs o mpuiL. 2.

[Tpu sToM, yauTtsiBast TpeOOBaHHs I1. 4.8 HACTOAIIETO CBOJA MPABHJI, UL KAKIOTO MOJOrpeBaTeNs
pacueTHas MPOM3BOUTEIBHOCTD, OMIPEISIICHHAS M0 MPHIL. 2, ACIUTCS Ha 2.

3. Koapunuent remnonepenaun k:, Br/(m? [PC) onpenensercs no Gopmyie

(D

p
k=
L.}. L.{. 6ﬂ+ M @
0, 02 )\ cm )\ Hax
rae 0, — KO3(pOHUIMEHT TeIIo0TAadd IPH MPOJOIFHOM CMBIBAaHHU OT CTEHKH TPYyOKH K
Harpesaemoii Boge, Br/(m> [PC);
0, — KOX(Q(HUIHEHT TemIo0TAaYl OT KOHACHCHPYIOMIEToCs Iapa K TOPU30OHTAIFHOW CTEHKE

TpyOKu, Br/(m? [PC);

Oc; — TOJIIIIMHA CTEHKU TPYOKH, M;

Oux — TONIIMHA HAKWMH, M, MPUHAMAaeMass Ha OCHOBAaHWH OSKCIUTYaTALIMOHHBIX JaHHBIX [UIS
KOHKPETHOT'O pa1710Ha C Y4E€TOM KadeCTBa BOJbI, a MPU OTCYTCTBUU JAaHHBIX JOIYCKACTCA NPUHUMATH
pasnoit 0,0005 wm;

Aer — TEIUIOMPOBOAHOCTE CTeHKH TpyOKH, B1/(M [PC), mpuanMaercst st cranu pasaoit 58 Br/(m O
°C), nst naryau — 105 B1/(m CPC);

Auax — TO K€, CIIOSI HAKUTIH, IPUHIMaeTcst pasHoit 2,3 Bt/(m [PC).

4. Kosdpunuent temnoornaun o, Br/(m? . °C), oT cTeHKH TpyOKU K HarpeBaeMoii Bojie B 06IacTH
TypOyJIEHTHOTO JIBIKEHUSI, ONpeaesieTcs no Gopmyie
20W 1

] 70 A3)

rre tg’p — CpeaHss TeMIlepaTypa HarpeBaeMoii Bonel, °C, omnpenensemas mo Gopmyse

H
p

0
U, = 1,16H1210+ 18, 0.038)¢

tH - th * thlx (4)
cp 2
H H
t 6x’ 4 8bIX
Bozomnoaorpesareis, °C;
d. — BHYTpEHHHI AuaMeTp TPyOOoK, M;
W., — CKOpOCTH BOABI B TpyOKax, M/C, ompenensercs mo Gopmyre

— TeMIeparypa HarpeBaeMoﬁ BOJBI COOTBCTCTBCHHO Ha BXOJC M BbIXOAC U3
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= —Gh
"3600p f ©)

fip — TUIOMIAb CEUEHHUS BCEX TPYOOK B OJIHOM XOJLy TIOIOTPEBATENSA, M, OIIPEIENIETCS 110 (hOPMYJIE

w

nd,
S =3 ©

1 — KOJIMYECTBO TPYOOK B OJTHOM XOJIy, IIIT.;
 — IJIOTHOCTH BOJBI IIPH CPETHEN TeMIIepaType té}, , KT/M’;
Gy — pacdeTHBII pacxo] HarpeBaeMoil BOIbI B TPYOKax, KI/d.
5. Koadpuuuent temtoornaun d,, Br/(m> [°C), OT KOHJEHCHUPYIOLIErocs Napa K CTEHKE TPyOKH
onpenaensercs mo Gopmyiie
(4320+ 475¢ - 0,14;2)
S S

0, =116 7
% de tS_ tcm

/i€ t, — TeMIepaTypa HachlieHus napa, °C;
m —IPUBEICHHOS YKCIIO TPYOOK, IIIT., ONpeneisieMoe o GhopmyIie

m= M )
nmax
TJIe Ny — OOIIee YKo TPYOOK B IOAOTpeBaTee, IIT. ;
Ninax — MAKCUMAITLHOE YMCIIO TPYOOK B BEPTHKAIBLHOM PsLy, IIIT.;
ter — CPEIHSS TEMIIEpaTypa CTCHOK TPYOoK, °C, ompeenseTcs IpUuOImKeHHO Mo GopMyrie
H

LTy ©)

cm )
1 IMPOBEPSCTCA OCJIC NPEABAPUTECIILHOI'O pacdyeTa nmoaorpeBareiid 1o (bopMyne
H
_ t S(] nt t CPU 2

0n+(12

(10)
cm
[Ipu HecoBnaneHNN 3HAYCHUH t.,, OnpeaeneHHbIX mo ¢hopmynam (9) u (10), 6omee yem Ha 3 °C qQ,
CIIeIyeT MepecunThHIBaTh, IPUHAB 3HAUCHHE t.,, ONpeneneHHoe mo gopmymne (10).
6. Pacuernyro pasHocth Temmeparyp Aty °C, Mexay rpewoouieidl M HarpeBaeMod cpenamu
OTIPENIEIISIOT 1O (hopMyIIe

A t - A tﬁ_ A t.M
231916 (1

A t.
rne Ats, At, — cOOTBETCTBEHHO OOJbBIIAs W MEHbBIIAs Pa3sHOCTh TEMIIEpaTyp MEXAy Tperomieil u

HarpeBaeMoi/'I CpeZ[aMI/I Ha BX0J€ U BBIXOAC U3 r[o,uorpeBaTenﬂ, OC, OHpeHeHHeTCH 10 (bOpMyﬂaM:

Dts= by by (12)

_ _H
A tM_ ts Zlgbtx 13)

IIpu pacuere mapoBOASHBIX BOAOINOAOTPEBATEIECH OTOIVIEHUS TEMIIEPATypy HarpeBaeMoil BOIbI Ha
BXOJI€ Y BBIXO/I€ U3 BOJIOIOIOTPEBATEINS ClIeyeT IPUHUMATD

H _
lex™ 12
rae T, — TeMmIepaTypa BOAbl B 00paTHOM TpYOOIIPOBOJE CHCTEM OTOIUIEHHs IIPU pPacueTHOH
TeMIIEpaType Hapy:KHOIo Bo3ayXa ty °C;
H
Lewx ™ To1
rae Ty — TemImepaTypa BOABI B MoparomieM TpyOompoBoae Temnosbix cered 3a LITII wim B

MOJIAIOMIEM TPYOONPOBOJE CHCTEMBI OTOIUICHHS TIPH ycTaHOBKe Bojomozorpesatenst B MTII mpu
pacueTHOH TemMIepaTrype Hapy»KHOro Bo3ayxa to, °C.
B sTom ciygae pacuerHas pasHOCTh Temneparyp At., °C, ompenenutcs mo ¢popmyne
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- (ts' 12 (ts_ Tm))

A Lem™ fo 1 (14)
2.31g Ls 22
Is"Tor
Ipumeuanue — Tlpy HE3aBHCHMMOM TPHCOCIMHCHUH CHCTEM OTOIUICHWS M BEHTHJIIMH Yepe3 OOt

BOJIONOIOTPEBATETh TEMIIEPATYPy HarpeBacMoii BOAbI B 0OPaTHOM TPYOOIIPOBOJIE HA BXOAE B BOAOIOAOTPEBATENh
CIIEZlyeT ONpeNeNATh ¢ Y4eTOM TeMIEepaTypbl BOJbI MOCIE NPUCOSIMHEHUS TPYyOOIPOBOAA CHCTEM BEHTUIISALIMH.
IMpn pacxome TEmIOTHI HAa BEHTHIALMIO He Oomee 15 % cyMMapHOro MaKCHMaJbHOTO TEIUIOBOTO MOTOKAa Ha
OTOIICHUE JOIYCKAaeTCsl TeMIlepaTypy HarpeBaeMoi BOIBI Iepel BOJOINOIOIpeBaTesieM NpPUHUMAaTh pPaBHOMN
TeMIepaType BOJbl B 00paTHOM TPYOOIIPOBOAE CUCTEMBI OTOIIICHHS.

[Ipu pacdere BomomomorpeBaTelsi Ha Topsdee BOJOCHAOKEHHWE TeMIlepaTypy HarpeBacMoi BOJEI,
°C, crneayeT NpUHUMATh:

Ha BXOJIC B BOJOIOAOIPEBATEIh — PABHOM TEMIIEpaType XOJIOMHOW (BOIOMPOBOIHOW) BOMEI /. B
OTOMHTENBHBIN TIEPHOJ; IPU OTCYTCTBUU NAHHBIX PUHUMAETCs paBHOM 5 °C;

Ha BBIXOJIC M3 BOJOIOJOIPEBATEsl — PABHOW TeMIIEpaType BOJbI, MOCTYIAIOIICH B CHCTEMY
ropsraero BogocHaOxeHus #, B LITIT u B UTII # = 60 °C, a 8 UTII ¢ BakyymHOH measparnmeit #, = 65
°C.

7. Pacxonpl HarpeBacMoOil BOABI IJIsi pacueTa BOJOIOIOTPEBATENICH CHCTEM OTOIUICHHS, KI/d,
CJIEIYeT ONPENCNATH IO POpMyIIam:

3,6 Q

= ﬁom 15
Gomax .[01 - .[2 c ( )

npu HE3aBUCUMOM  HNPUCOCIUHCHUM CHUCTEM  OTOIUICHWA W  BCHTWIAIUMHU  4YEpeE3 O6IIII/Iﬁ

BOJIOIOJIOTPEBATENH
3,6 +
- (Q,omax vaax) (16)
omax ( _ ) c
Toi™ T2
1€ Qomax, Qumx — COOTBETCTBEHHO MAaKCHMAJIbHBIE TEILIOBBIE IIOTOKM HA OTOIUIEHHE M

BEHTHWJIALIMIO, BT.
Pacxon HarpeBacMol BOJBI, KI/4, JJIsl pacdeTa BOJOIOJOTPEBATENICH TOPSYETO BOIOCHAOKCHUS
onpenensercs mno Gopmyiie

360 17
Gr™ (50- t.Je

rae QZP — pacueTHas NpOU3BOJUTENILHOCT BOAONONorpeBarels, Bt (cM. npuit. 2).

8. [Morepu nasnenust APy, I1a, 11 Boabl, mpoxoasiieil B TpyOKax BOJOIMOA0TPEBATENS

_ H Nz H
APy O.SHd—+ y e HWipp
6H
rae W,,— CKOpoCTh BOAIBL, M/c, onpenenseMas o ¢popmyie (5);
Z — YUCIIO TIOCIEI0BATEIBbHBIX X0/I0B BOJOIOI0TPEBATEIS;
| —HA OJTHOTO X013, M;
>& — cymma K03()(DUIIMEHTOB MECTHBIX COMTPOTHUBIIEHHI;
A — K03 GUITHEHT THAPABINIECKOTO TPEHHUS.
DKBUBAICHTHYIO IIEPOXOBATOCTh BHYTPEHHEH TOBEPXHOCTH JIATYHHBIX TPYOOK MPH OMPEACICHAN A
MoxkHO TipuHUMAaTh 0,0002 M.
CyMMy KOX((QHUIINECHTOB MECTHBIX COIIPOTHUBICHUH B TPyOKaX MOXKHO IPHHUMATH:
JUTsL ABYXXOJIOBBIX BojionoAorpeBateseil &= 9,5;
JUTS 4eTBIPEXXOIOBBIX BOIOMOOTpeBaTeneit 2&= 18,5.
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IMPUJIOKEHMUE 10

METO/IMKA ONPEJAEJEHUS MAKCUMAJIBHBIX (PACYETHBIX) PACXO/IOB BO/IbI
U3 TEIUIOBOM CETU HA TEIIJIOBOM IMMYHKT

1. TIpu OTCYTCTBMU HArpy3KH TOPSYETO BOJOCHAOKEHUS U 3aBUCHMOM MPUCOCAMHCHHU CHUCTEM
OTOIUICHHS ¥ BEHTHIISIMHU 110 (opMyJie
3,6 +
- (Qomax vaax)

I 1 TzJC

a IpH HE3aBUCHMOM IIPUCOEIMHEHHH 4Yepe3 BOJOIONOrpeBaTeNd BMECTO T, MOICTaBiseTcs To,
npuHuMaeMoe Ha 5—10 °C Bblme TeMeparypbl BOJbI B 00paTHOM TPyOOITPOBOE CHCTEMBI OTOILICHHUS
To.

2. Ilpu HamM4YMU Harpy3KH TOPSYEro BONOCHA0KEHHUS B 3aKPBITHIX CUCTEMaX TEIJIOCHA0KEeHHS.

a) IpH HAIMYMK OaKOB-aKKyMYJIATOPOB y IOTPEOUTENs M NPHUCOSTUHEHUH BOJIONOAOrpeBaTeNei
TOpPSTYEro BOJAOCHAOKEHHS:

10 OJITHOCTYIIEHYATOlM CXEME C PEeryIMpoOBaHHEM PacXxoja TEeIUIOTh Ha OTOILUICHNE

! !
Gz 3,6'(Q o Q v)+ ‘3,6th

¢ (Tvl_le)c (Tvl_T,3)c
HO HE MEHee pacxojia BoJibl, onpeiesieHHoro 1o Gopmyie (1);
10 OJIHOCTYIICHYATOI cXeMe CO cTabuiIn3alnel pacxo/a BoJbl Ha OTOMJICHUE U BEHTUIISIIUIO

_ 3’6(Qomax+ vaax)+ ,3’6th
[t 1)e 13k

I10 ABYXCTYIEHYATOI CXEME C PETyIMPOBAHNUEM PAcXOAa TEIUIOTH Ha OTOILUICHNE

I
55-
QY +QY + th H th+kmnH 4
0 =LV 1+ k,, ﬁ55'tc ﬁ )
G,=36 '
d ’ [
-1
HO HE MEHee pacxojia BOJIbl, onpeiesieHHoro 1o Gopmyie (1);
0 IBYXCTYIEHYATOI cXeMe CO CTaOMIIM3alnei pacxo/ia BOJIbl Ha OTOIJICHUE U BEHTUIISIIUIO

3’6thH55_tllq+ H

mn
3,6 + I+ k ﬁ 55- ﬁ 5
G - (Qomax vaax) + mn, tc )
d _ o

(Tl '[2Jc (T 17T 2)0

0) mnpum  OTCyrCTBHM  OAKOB-aKKyMyJSTOPOB Y  MOTpeOUTENed W NPUCOCAMHCHHU
BOI[OHO[[OFpeBaTeHeI‘/II ropa4ero BOI[OCH36)K6HI/I§IZ

110 OIHOCTYTIEHYATON CXeMe C pEeryJupoBaHUEM pacxoja TeIIOThl Ha OTOIICHHE

) 3,6(Q’0+ Q'v)+ ‘3,6th@(

(1

Gy

2)

)

d

Ga- 6)
d o o (
e -ty
HO HE MEHee pacxoja BOJbI, onpeneneHHoro no gopmyne (1);
10 OJHOCTYIIEHYATON CXeMe CO CTAOMIIM3alMel pacXoa BOABI Ha OTOIUICHHUE U BEHTHIISLIHIO
+
- 3’6(Qomax vaax) 36 thax
G- +1 (7)

_ 1

(T1 '[2)0 (T 17T 3Jc
0 JBYXCTYIEHYATOM CXEME ¢ PEryJIUpOBAHMEM PACX0/a TEIIOTH Ha OTOILIEHHE M MaKCUMAIbHBIM

TEIUIOBBIM MMOTOKOM Ha BEHTWIALIMIO MeHee 15 % MaKCHMalbHOTO TEIJIOBOTO ITOTOKA HAa OTOIJIEHUE

|
55-
Q' + Q' + th H1,2 th+ kmnH
O Nk, §s5-g, M (8)
Gd: 36 ( o J
1171 ¢
HO HE MEHee pacxo/ia BOJIbl, orpeeseHHoro mo gopmyie (1),

o HByXCTyHCH‘laTOﬁ CXEMC C PCTyJIMPOBAHUCM pACXO0Jd TCIUIOTHI Ha OTOIVICHUC U MaKCHUMaJIbHBIM
TCIJIOBBIM ITOTOKOM Ha BCHTHUJIAIIUIO 6oiee 15 % MaKCHMAaJILHOIO TEIJIOBOT'O IIOTOKA HAa OTOIIEHHE
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0 ol
Q' + Q' + DEQ - K yun Q %55 th K Q
o v H hmax ]+ kmn hmH 55 - te 1+ k hmD
Gd =36 I !
U1
0 BYXCTYIEHYATON cxeme co cTalbmim3aiiell pacxona BOIBI Ha OTOIUICHHE W MaKCHMAabHBIM
TEILJIOBBIM ITOTOKOM Ha BEHTUJISAIIUIO MEHEC 15 % MaxkcHUMaIBLHOIO TEIJIOBOrO OTOKA HA OTOILIEHHUE

3,6 _—y
0,355 1, k i
mn

3,6 + 1+ k ESS- , ﬁ 10

(Qomax vaax) + mn tc ( )

- r_ !
[Tl Tz)c (T - T 2)0

110 ,Z[ByXCTyHeH‘iaTOfI CXEME CO CTa6HHPI38.LIPICI>i pacxona BOAbI HAa OTOIUICHHE U MAaKCUMAJIbHBIM

TCIIJIOBBIM ITIOTOKOM HA BEHTUJIIAIIUIO 60H6€ 15 % MAaKCHUMAJIBHOT'O TCIINIOBOT'O ITOTOKA HA OTOIIJICHUC

|
slo, - Quissd b Ol
Hﬁ hmax 14 k., ﬁSS'tc 1+kmnH (11)

)

Gy°

3,6

0’ Cov).
! 1

Ga* (Tl'Tz)C (T 17T 2)C

Ilpumeuanun
1. B popmymnax (4), (5), (8), (10) tlh = (1’ '2 - 5]°C ; B popmynax (9), ( 11) II}, = ('['2- 10/°C .

2. B popmynax (8), (10) koadhdunment 1,2 yduTeiBacT yBeTHMUSHHE CPEIHEYACOBOTO TEILIOBOTO IOTOKA Ha
ropsiiiee BOIOCHa0)KeHNE B CyTKH HAHOOJIBIIEr0 BOJOIOTPEOICHUS.

' o
3. Pacxo TETIOTHI Ha OTOIUICHUE QO 5 BT, 1Ipyu TEMIIEPATYPE HAPYIKHOT'O BO3AyXa, COOTBETCTBYIOIIICHU TOYKaA

1 v
u3jiomMa rpaduka TeMIepaTyp BOIbl [, ¢ y4e€TOM IOCTOSHHOH B TE€YEHHE OTOIHUTENIBHOTO IEPHOJA BETHMYMHBI

OBITOBBIX MU MIPONU3BOACTBECHHBIX TETUIOBBIICICHUH OIIpEeaCJICH 1O q)OpMyJIC

onm i
Qomax: Q +z q

rie Xg — TeIUIOBBIJCICHHs, NPUHAMaeMble sl KibiX 3nanuii mo CHull 2.04.05-91*% u s
0O0IIECTBEHHBIX U MMPOM3BOACTBEHHbIX 3/1aHUI — TI0 pacyery, Br;

t; — pacdeTHasl TeMIIepaTypa BHyTPEHHETO BO3/lyXa B OTAIUIMBAEMbIX 3IaHUAX, °C;
onm

t:
1

cpeqHeMy 3HaYCHUIO TeMIepaTyp, npuBeaeHHbIX B pmil. 4 k CHull 2.04.05-91%;
t, — pacueTHas TeMIIepaTypa HapyKHOTO BO3/IyXa I NPOSKTUPOBAHUS OTOILICHUS, IPHHIUMaeMast

Kak CpelHsis TeMIeparypa Hanbosiee X0JIoaHON mATHIHEeBKU B cooTBercTBHM co CHulII 2.01.01-82, °C.

=Y q (12)

— ONITHUMAaJIbHasg TEMIIEpaTypa BO3QyXa B OTAIUIMBAC€MBIX NOMEIICHUAX, IIPUHAMAaEMas II0

3. B OTKpPBITBIX CHCTEMAX TEIJIOCHA0KEHHSI

3’6(Qomax+ vaax) + 3,’6 Qh”mx

(13)
(T]‘Tz)c (th'fc)c

Gi*

i 1o ¢opmyite (17) CHull 2.04.07-86%*.

MNPUJIOKEHHUE 11

TPYBbI I10 HTl, PEKOMEHJAYEMBIE K IPUMEHEHHIO ITPU TIPOEKTUPOBAHUN

TEIUVIOBBIX ITYHKTOB

[IpenenbpHbIE TapaMeTPhI

VY cnoBHbIH HopmaTuBHO-TeXHIUECKast Mapxku cranu | Temnepa- pabouee

JMaMeTp Tpyo JnokymenTanus Ha Tpyost (HTI) Typa, °C | naBienue P,
D,, MM Mlla (krc/cm?)
1 2 3 4 5
TpyoOblI 3J1eKTpOCBapHbIe NPSIMOLIOBHbIE
15— 400 | Texumueckne tpeGoanms mo TOCT |BCr3cn5; [ 300 | 16(16)
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10705 (rpymma B,
TepMoOOpabOTaHHEIE).

Coprament o 'OCT 10704 10,20 300 1,6(16)
400—1400 Texuuaeckue TpedoBanust mo OCT |BCt3cnS 200 2,5 (25)
10706 (o m3meHnenuto 2, rpynmna B, (BCr3cn4
TepM0o0OpaboTaHHEIE)
17T°C, 17T'1C, 300 2,5 (25)
17T'1C-Y, 13I'C,
13I'1IC-Y
150—400 I'OCT 20295 (tum 1) 20 (K42) 350 2,5 (25)
500 — 800 I'OCT 20295 (tum 3, 17TC, 17T'1C 425 2,5 (25)
TEPMOOOPAOOTAHHBIC) (K52)
500 — 800 TV 14-3-620 17TC, 17T'1C, 300 2,5(25)
1000 — 1200 17T'1C, 17T'1C-Y,
1200 131C
1000 TY 14-3-1424 17T1C-Y (K52) 350 2,5 (25)
1000,1200 TY 14-3-1138 17T'1C-Y (K52) 425 2,5 (25)
1000,1200 TV 14-3-1698 13I'°C, 13T'C-Y, 350 2,5 (25)
13T'1C-Y,
17T1C-Y
500—1200 TY 14-3-1680 Ber3cenS 200 2,5 (25)
500 — 800 TV 14-3-1270 171C 350 2,5 (25)
1200 TV 14-3-1464 13r1cC-y
131C-y 350 2,5 (25)
(K52, K5)
Tpyobl 3J1eKTpOCcBapHbIe CNHPAJIbHO-IIOBHbIE
150—350 I'OCT 20295 (tum 2) 20(K42) 350 2,5 (25)
500 — 800 I'OCT 20295 (tum 2, 20(K42) 350 2,5 (25)
TepMo0oOpaboTaHHEIE)
17TC, 17T'1C
(K52) 350 2,5 (25)
Ber3cend 300 2,5 (25)
500 —1400 TY 14-3-954 20 350 2,5 (25)
17T'1C, 17TC
500 —1400 TV 14-3-808 20 350 2,5 (25)
Tpyonl 6eciioBHBIE
40 — 400 Texunueckue Tpedbosanus no 'OCT (10,20 300 1,6 (16)
8731 (rpynma B).
Coprament o 'OCT 8732 1012 350 2,5 (25)
15 —100 Texuudaeckue Tpedosanus mo OCT 10,20 300 1,6 (16)
8733 (rpymma B), 4,0 (40)
Coprament o 'OCT 8734 1012 350 5,0 (50)
0912C 425 5,0 (50)
15—300 TV 14-3-190 10,20
350, 400 Coprament o 'OCT 8732 u TOCT |20 425 6,4 (64)
8734
50 — 400 TY 14-3-460 20 450 He
15TC OrpaHUYEHO
50 — 400 TV 14-3-1128. 0912C
Coprament o 'OCT 8732 425 5,0 (50)
20 — 200 I'OCT 550 (rpymma A) 10,20 425 5,0 (50)
1012 350 5,0 (50)
Ilpumeuanus.

1. B rtabmumy BrmoweHs! TpyOsl mo TY 14-3-1424, TY 14-3-1464, TY 14-3-1680 u TY 14-3-1698,
orcyrcTBytonme B «llpaBuiax ycTpoiicTBa u 0€30MacHOM 3KCILTyaTallul TPYOOIPOBOAOB Iapa U ropsyeid BOIBD
1 pEeKOMEH][yeMBbIe K IIPIMECHCHUIO.

2. B tabnuiy BxiroueHs! TpyOs! u3 craneit mapok 13I'C, 13I'C-VY u 13I'1C-V, orcyrerBytomue B "[IpaBuiax
ycTpoiicTBa 1 6€30IacHON KCILTyaTally TPYOOIIPOBOIOB Mapa M ropsiueil BOABI», UCHBITAHHBIE U OZOOPEHHBIE
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Bcecoro3HBIM TeTOTEXHUYECKUM UHCTUTYTOM U PEKOMCHIOBAHHBIC K IPUMEHCHHUIO HKTI/I
3. HpI/IMeHeHI/Ie pr6 u CTaJ'Iei/’I, YKa3aHHBIX B IPUMEYAHUAX lu 2, CJIEAYET NOMOJHUTEIBHO COIJIaCOBBIBAThH C

opranamu ['ocroprexsaazopa.

IMPAJIOKEHHME 12

MNEPEYEHb TUITIOBOM JOKYMEHTAIIMY HA KOHCTPYKIIUH,
U3JEJIUS U Y3JbI 3JAHUN U COOPYKEHU

CEPHA 5.903-13 «<M3AEJIUA U JETAJIM TPYBOIIPOBO/10B
JIJISI TEIIOBBIX CETEM. PABOUUE YEPTEXH»

Ne HaumenoBanue Bbimycka CocTaB BHIITycKa Kpatkas xapakrepuctuka
BBIITyCKa
1 2 3 4
1 Heramu tpy6ornpoBooB  |OTBOX KPYTOM3OTHYTHIH, Dy=40...600 mm,
gept. TC-582 yroxn ruda 30, 45, 60, 90°,
R=1,5D, ans Dy < 400 MM,
R =D, ma D, =2 500 mm
OTBOZ CBapHOIA, D, =100...1400 mm,
yept. TC-583.000Ch yrou noBopora 15, 30, 45, 60,
90°,
P,<2,5 MIla, t < 350 °C,
P, < 1,6 MIla, t <300 °C,
P, < 2,2 Mma, t <350 °C
OTBOABI THYTHIE, D, =10...400 MM,
yept. TC-584 P,=1,6; 2,5; 4,0 MIla
[Tepexon cBapHO# THCTOBOM D, < 1400 mwm,
KOHUEHTpuYIecKui, 4epT. TC- (P, =25 Mma, t < 350 °C,
585 W OKCLIIEHTPUYECKUHL, YePT. P, < 1,6 MIla, t < 300 °C,
TC-586 Pp< 2,2 MIla, t < 415°C
Ilepexon mraMnoBaHHbIN Dy <400 mm,
KOHICHTPUYECKHUI U P,< 4,0 MITa, t <425 °C
SKCIeHTpudecknit, uepT. TC-
594
TpoiHUKY U WITyLEpHI Ui D, =10...1400 mm —
OTBETBJICHUS TPYOOIPOBOJIOB, |TPyOONPOBOJIBI,
yepT. TC-588.000CB-TC592 |D,=10. ..1400 mm —
otBeTBIeHN, P, < 4,0 MIla
®nanupl mockue npusapHseie ¢ |Dy =15...1400 MM,
natpyokxom, uept. TC- P,< 2,5 MIla, t <350 °C.
593.000CB, uept. TC- [IpucoemuanUTEIEHBIC
599.000Cb pasmepsl o 'OCT 12815—
80
3arymKky miIocKue D, =25...1000 mm,
npuBapHseie, uept, TC-59.000 |P, mo 4,0 MIla
Cb
3arnymku miockue npusapuble | Dy =300...1400 MM,
¢ pedpamu, uept. TC-596.000 |P, ot 0,25 mo 4,0 MIla
Ipumeuanue — CBonmHas TabiaMia OTBETBICHHI TPYyOOIPOBOJOB,
uept. TC-587 TB
2 JpeHaxHbIC Y3761 V3en mrynepa u apmatypsl Ha |Dy =32...1400 mm,

BOJISSHOM TEIJIOBOU CETH U
KOHJICHCATOIIPOBOJIC
(cmycknuk), yept. TC-
631.000CBb u TC-632.000Cb

Py~=1,6; 2,5 MIla

Y3en mtynepa u apMaTypsbl s

D, =50...1400 mm,
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TUIPOIHEBMATHUECKOMN
MIPOMBIBKH BOJISIHBIX TETUTOBBIX
cerel (cmyckHUK), gept. TC-
633.000CB, TC-634.000Cb

P,=1,6; 2,5; MIla

VY3en mrynepa ¢ BEHTHIEM IS
BBIITyCKa BO3/lyXa Ha BOASHBIX
TCIIJIOBBIX CCTAX U
KOHZEHCATOIIPOBOJAX
(Bo3mymHuK), gept. TC-
635.000Cb

D, =32...1400 MM,
P=1,6, 2,5; MIla

V3en mrylepa ¢ BEHTUIEM IS
MTOAK/ITIOYCHUS CKATOTO
BO3/yXa MPH
TUAPOIHEBMATUYECKOM
MIPOMBIBKE Ha BOASHON
TEIUIOBOM CETU U
KOHJIEHCATOIPOBO/IE
(Bo3mymHuk), uept. TC-
636.000Ch

D, =50...1400 MM,
P,=1,6; 2,5; Mna

V3en mycKkoBOro ApeHaxa
aponpoBoos, uept. TC-
637.000Cb

D, =65...1200 MM,
P~=1,0; 1,6; 2,5; 4,0; 6,4 MIla

V3en yCKoBOro ApeHaxa
HapoIpPOBOIOB C OTBOAOM,
yept. TC-638.000Ch

Dy =65...1200 MM,
P~=1,0; 1,6; 2,5; 4,0 MIla,
D,=50...700 mm, P,=6,4 MIla

VY3en myckoBoro u
MOCTOSTHHOTO JIpeHaxa
nmaponposoa, uept. TC-
639.000Ch

D, =65...1200 M,
P,=1,0; 1,6; 2,5; 4,0 MI1a,
D,=50...700 mm, P,=6,4 MITa

Bo3nymHuk Ha naponpoBoze,
gept. TC-640.000Ch

D, =65...1200 MM,
P~=1,0; 1,6; 2,5; 4,0 MIIa,
Dy=50...700 mm, P,=6,4 MIla

YcraHoBKa KOHTPOJIbHO-
M3MEPUTENBHBIX TPUOOPOB
(TepMoMeTpOB,
MaHOMETPOB)

YcraHoBKka TepMOMETpa Ha
TOPU30HTAILHOM
Tpybomposoae, uept. TC-
3.001.000CB

D, =100...1400 M,
t <200 °C,
D, =100...1000 mm,
t<350 °C,
D, =100...1000 M,
t < 440 °C

YcranoBka TepMoMeTpa
YTIIOBOTO C YTIIOM 1moBopoTa 90
° Ha BEPTUKAIHHOM U
TOPU30HTAILHOM
Tpybonposonax, uept. TC-
3.002.000Cb

To xe

YcraHoBKa MaHOMETpa Ha
TOPU30HTAIBHOM
TpybompoBoae, uept. TC-
3.003.000Cb

P,< 2,5 MIla, t <200 °C

VYcraHoBKa MaHOMETpa Ha
BEPTUKAIBHOM TPYOOIIPOBOIE,
gepr. TC-3.004.000CB

P,<2,5 MITa, t < 200 °C

YcraHoBka MaHOMETpa Ha
TOPH30HTAITEHOM
TpybompoBoe, uept. TC-
3.005.000Cb

Py <6,2 MlIla, t <440 °C

YcraHoBka MaHOMETpA Ha
BEPTHKAIHHOM TPYOOIIPOBOE,
yept. TC-3.006.000Ch

P, < 6,2 Mlla, t <440 °C
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4 Komnencaropst Komnencarop canpHukoBelit Dy =100...1400 MM,
CaJTbHUKOBBIE OJTHOCTOPOHHUH: P, <2,5 MIla, t <300 °C.

BapuaHT 1 — ¢ ynorHstomuM | KomreHcupyromast
YCTpOICTBOM, crnioco6HOCTh 0T 190 110 500
Bapuanr 2 — 6e3 MM
YIJIOTHSIIOIETO YCTPOICTBA,
gyept. TC-579.00.000Ch
Komnencarop canmpaukoBeiii  |Dy =100...800 Mm,
JIBYXCTOPOHHUIA: Py <2,5 MIla, t <300 °C.
BapuaHT 1 — ¢ ymiotHsromuM | KomneHcupyrorias
YCTPOUCTBOM, cnoco6HoCcTh OT 380 1m0 900
BapuaHT 2 — 0e3 MM
YIUIOTHSIOIIETO YCTPOUCTBA,
yept. TC-580.00.000Ch

5 I'psazeBuku I'psi3eBUK rOpU30OHTAIBHBIH, D, =150...400 MM,
yept. TC-565.00.000Ch P,=2,5; 1,6; 1,0 MIla
I'psizeBUK rOpPU3OHTAIBHBIH, D, =500...1400MM™,
yept. TC-566.00.000Ch P,=2,5; 1,6 MIla
I'psizeBuK BepTUKANBHBIH, gepT. | Dy =200...300 Mm,
TC-567.00.000Ch P,=2,5;1,6 MIla
I'psizeBuk BepTuKanbHbI, uepT, | Dy =350...1000 MM,
TC-568.00.000Cb P,=2,5; 1,6 MIla
I'pszeBUK TEIIOBBIX MyHKTOB, |Dy=40...200 MM,
yept. TC-569.00.000Ch P,=2,5; 1,6; 1,0 MIla

MNPUJIOKEHHUE 13

IMPEJEJIbI IPUMEHEHUA APMATYPbBI U3 YYT'YHA

(BBIIMMCKA U3 TABJL 7 «ITIPABUJI YCTPOMCTBA U BE3OINACHOM SKCILTYATALIAU

TPYBOIIPOBOJIOB ITAPA 1 TOPSTUEIL BOJIbl»,
W31 1994 r. (ILIA®P P/1-03-94))

Mapka uyryna HTA IIpenenbHble TapaMeTphl
D,, MM t, °C P, MIla (xrc/cm?)
Cu10, Cal5 I'OCT 1412 80 130 3(30)
300 200 0,8(8)
Cu20, Cu25 I'OCT 1412 100 300 3(30)
Cu30, Cu35 200 1,3(13)
300 0,8(8)
Cu20, Cu25 I'OCT 1412 600 130 0,64(6,4)
Cu30, Cu35 1000 0,25(2,5)
Ku33-8§, I'OCT 1215 200 300 1,6(16)
Ku35-10,
Ku37-12
Bu35, Bu40, I'OCT 7293 200 350 4(40)
Bu45 600 130 0,8(8)
Ilpumeuanusn

1. Hopmupyemble mokaszaTenn 1 00beM KOHTPOJIIS JOJDKHBI COOTBETCTBOBAThH YKAa3aHHBIM B CTAaHAAPTAX.
2. [pumenenue yyryna Cul( JomycKaeTcst ¢ BpeMEHHBIM CONPOTHBIIEHHEM He Huke 1,2 MITa (12 kre/em?).
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IMPUJIO)KEHMUE 14

HNEPEYEHB AThbBOMOB OTPACJIEBOM YTIIJ T2 TXT-05 ¥ T3
TXT-05-11 JJIsA UCITOJIb30OBAHUSA ITPU TPOEKTUPOBAHUUN
TEIJIOBOM U30JISIIAA TPYEOIIPOBO/I0OB, APMATYPBI U OBOPY/IOBAHUS B

OOBEKTHI, PaCIOIOKEHHBIC
BHYTPH [IOMEIIEHUI

TEIVIOBBIX ITYHKTAX
HIudp padoTs Ha3zBanmue Ap0oM ConeprxaHue MaTepUaloB B
aJIpOoMax
TOII TXT-05 THUNoBbIE IPOEKTHBIE Ne 1 Tpy6onpoBos! 1

peuIeHus 110 IPUMEHCHUIO TOII TXT-05-T  |oGopynoBaHue
TEIUIOU30JIALIUOHHBIX TOII TXT-05-0
KOHCTPYKIUH AJid No2 Apwmatypa U (IaHIeBbIe
TpyOOIIPOBOIOB H TOII TXT-05-A  |coenuHeHHA
000pyIOBaHUS TETLIOBBIX TOII TXT-05-@
9JIEKTPOCTAHLIUN
Yacts 1 Ne3 Macca Tennou3onsuoOHHbIX

(c U3MEHEeHUAMH)
TOII TXT-05-MT
TOII TXT-05-MO

KOHCTPYKUUH 1J1d
TpyOOIIPOBOIOB H
00opynoBaHUs

TOII TXT-OII-II

To xe

Yacts 11

OOBEKTHI, PaCIOIOKEHHBIC
Ha OTKPBITOM BO3yX€

Ne 5
TOII TXT-05-T1-OI1
TOII TXT-05-I1-OK

Pasrpyxaromue ycrpoiicTBa
VTS TPyOOITPOBOJIOB,
PacloJIOKEHHBIX BHYTPH
MOMEIICHUH U Ha OTKPBITOM

BO3lyX€ (OIOpPHBIE MOJIKH U
OTIOPHOE KOJIBIIO)

Ilpumeuanusn

1. Tunosste npoextHeie penteHuss TXT-05 u TXT-05-I1 pazpaGoransl HHCTUTYTOM TeIIO3IEKTPOIPOCKT,
CIIKb BIICMO Coto3aneprozammura 1 BHUIIUreronpoekT u cornacoBansl BCCMO Coro33Hepro3aiursl,
Yreepxxaensl BTHUIIWN Tennosnekrponpoekt, BBejeHsl B aeiicteue I'TIMO Buepronpoexr, yacts 1 ¢ 1.01.90 r.
(mpotokout Ne 45), gacts II — ¢ 1.01.91r. (mporokon Ne66) n yreep>xaeHst Munsnepro CCCP.

2. Otpacnesast YTIIJ] npexna3HadeHa Juist IPUMEHEHUSI IPHU ITPOEKTHPOBAHIH M MOHTA)KE TEIIIIOBOM M3O0MIAINN
HapyXHOH IOBEPXHOCTH TPYyOOIpoBoxoB auameTpoM oT 10 mo 1420 mwm, apMmaTypsl M (QIaHIEBBIX COSIMHEHHH
IUTOCKUX U KPHUBONMHEIHBIX moBepxHOCTel 06opynosanus TOC ¢ TemmepaTypoil TemmoHocutens ot mwioc 50 1o
mioc 60 °C

3. Ilpu pazpaborke YTIIJ] TommmHa OCHOBHOTO CIIOS TEIUIOBOWH H3OJALUH ONpENesulach MO HOpMam
JMHEIHOW TUTOTHOCTH TEIDIOBOTO MOTOKA, nmpuBeaeHHbIX B CHull 2.04.14-88 .

4. Ipu pazpadotke YTIIJ ucrons3osans! matepuaisl BHUIIUTenmonpoekt:

TUIIOBBIE KOHCTPYKIWH W3NS W Y37l 3maHuid u coopyxkeHuid Cepus 7.903. 9-2 «TemmoBast m30isIus
TpyOONPOBOAOB C MOJIOKUTEIBLHBIMHI TEMIIEPATYPAMI»:

Boin. 1 TemnoBast m3onsus TpyOorpoBogoB. Paboune yeprexu Bbim. 2. TeruioBas H30ISAMHA apMaTypsl U
¢nanueBbix coennHenuii. Paboune yeprexu Cepust 3.903-11 «TerutoBast U30Is1MsT KPUBOIMHEHHBIX U (HaCOHHBIX
Y4acTKOB TPYOOIIPOBOJOB U y3JI0B 000pynoBaHus. Paboune uepTeximy
5. Kanpkopepxkatensmu YTIIL sBasfioTcs HMHCTUTYTHI TemIORIEKTPONPOEKT U
Cor033Hepro3amuTa.

CIIKb BIICMO

www.pkb-titan.ru

w

THTAH

Taiiwei e HE e ]


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

HPUJIOXKEHHE 15

BbIBOP CITIOCOBA OBPABOTKH BO/JbI AJIS1 HEHTPAJIN30BAHHOI'O
TOPAYEI'O BOAOCHABKEHMUSA B 3AKPBITBIX CUCTEMAX

TEIINIOCHABKEHUSA
IToxa3zaTenu kadecTBa HCXOOHOHM MUTheBOH | CLIOCOOBI IPOTHBOKOPPO3MOHHOM M IPOTHBOHAKHUITHON
BOJIBI U3 XO34HCTBEHHOTO BOJONIPOBOA 00paboTKM BOABI B 3aBUCUMOCTH OT BHJA TPYO
(cpemHue 3a roxg
Hupnexc CymMapHas [Tepmanra- | CrambHblie TpyObI | OnMHKO- CrasnbHble TpyOBI C
HACBILLEHUS | KOHLIEHTpaLysl HaTHasl 0e3 NOKpHITUSl | BaHHBIE BHYTPEHHUMHU
KapOOHATOM | XJIOPHUIOB H OKHCIIsIE- COBMECTHO C TpyOBl | 3MaNeBBIMH U IPyTHMHU
KanpLus J cynb(haros MOCTB, OLIMHKOBAHHBIMU HEMETaITINYECKUMU
mpu 60 °C MI/71 mr O/n TpyOaMu MOKPBITUSIMH WA
TEPMOCTOMKHE
TJIACTMACCOBBIE TPYOBI
1 2 3 4 5 6
J<-1,5 <50 0—6 B/ B —
J<-15 > 50 0—o6 BJ+C BI+C —
-1,5< J<-1,5 <50 0—6 C C —
-0,5<7J<0 <50 0—6 C — —
0<J=<0,5 <50 >3 C — —
0<J<0,5 <50 <3 C+M M M
J>0,5 <50 0—6 M M M
-1,5<7<0 51 —75 0—6 C C —
-1,5<J<0[ 76 —150 0—o6 B C —
-1,5<7<0 > 150 0—6 BJI+C B/ —
0<J=<0,5| 51—200 >3 C C —
0<J<0,5 51—200 <3 C+M C+M M
0<J<0,5 > 200 >3 B B/] —
0<J<0,5 >200 <3 BA+M BJ+M M
J>0,5| 51—200 0—o6 C+M C+M M
J>0,5] 201 —350 0—6 B/I+ M C+M M
J>0,5 > 350 0—o6 BA+M BJ+M M
Ilpumeuanusn
1. B rpadpax 4 — 6 npUHATHI crieyromue 0003HaUCHHS CIIOCOO0B 00PaOOTKH BOABIL:
MPOTHBOKOPPO3MOHHEI: BJl — BakyymHas neasparms, C — CHIMKaTHBIH; HNPOTHBOHAKHWITHBIH: M —
MAarHuTHBIH.

3HaK « — « 0003Ha4aeT 4YTo 00paboTKa BOABI HE TpedyeTcs.

2. 3HavyeHNe MHICKCA HachIIIeHUs kKapOoHaToM Kanbuus J ompenensercs B cootBeTcTBud co CHull 2.04.02-
84*, a cpeqHMeE 32 rOJ KOHIEHTPALUH XJIOPHIOB CYJIB(PATOB U APYTUX PACTBOPEHHBIX B Boje BeniecTB — o ['OCT
2761. Ilpu moxcueTe WHIEKCA HACBILEHUS CleIyeT BBOAUTH IIONPAaBKY HA TEMIEpaTypy, INpU KOTOpOi
onpeaenseTcs BOAOPOAHbIN nokasatens pH.

3. CyMMapHYI0 KOHIGHTPALIMIO XJTOPHIOB H CyIb(haTos cieayer onpeaests no seipaxeruio [Cl7] + [SO%]

4. Copepxanne xnopunos [Cl 7] B ucxoanoit Boge cormacao TOCT 2874 He momkHO mpeBbimars 350 Mr/n a
[SO*4] — 500 mr/m.

5. Hcnoms3oBaHne Uil TOPSAYEro BOJOCHAOXKEHUSI MCXOTHOM BOABI C OKHCIsAeMOcThio Oomee 5 mr O/,
OIIPE/ICJICHHON METOZOM OKHCIICHHS OpraHMYECKHX BEIIECTB NEepMaHTaHATOM Kajus B KHCIOTHOH cpene Kak
MPaBHIIO, HE OITYCKACTCSI.

IMpu pomymenun opranamMu MUH3/paBa [IBETHOCTH HCXOIHON BOJBI 10 35° OKUCIISIEMOCTH BOJIBI MOXKET OBITh
nomyiieHa 6oee 6 mr O/n

6. Ilpy HamMUUM B TEIUIOBOM ITyHKTE IIapa BMECTO BaKyyMHOH J[ea’pallill CIEIyeT IpelyCMaTpHBaTh
JIeadparyio Mpu aTMOc(hepHOM JIaBIICHUH ¢ 00513aTEIbHON YCTAaHOBKOHM OXJIaAUTeNel Jea3pHpPOBAHHOMN BOJIBIL.

7. Ecnu B MCXOHOM Bojie KOHIeHTpanus cBoboaHoi yrekucnorsl [CO,] npeseimaer 10 mr/u, o ciexyer
HOCJIe BAKYyMHOM Jieadpariuy IPpOU3BOUTH MOIIEeTaulBaHue.

8. MarautHas oOpaboTKa MPHMEHSETCS MPH OO0MIel KEeCTKOCTH HUCXOAHOH Boabl He Oomee 10 Mr-skB/m u
KapOOHATHOH KECTKOCTH (INeJIOYHOCTH) Gonee 4 Mr-okB/i1. HampspkeHHOCTh MAarHUTHOTO TIOJISE B pabodeM 3a3ope
MATHHTHOTO allfapaTa He JOJKHA IpeBsimath 159 - 10° A/m.

9. Ilpu coxepkanuu B Boge xenesa [Fe?™™] Gomee 0,3 Mr/n cuemyer mpeiycMaTpuBaTh 06e3kene3UBAHHE
BOJIBI HE3aBUCHMO OT HAIMYMS IPYTHX CHOCOO0B 00pabOTKH BOABL.




10. CummkaTtHy!o 00pabOTKy BOABI M IOJIIETAYMBAHUE CIEAyeT INpeAycCMaTpUBaTh IyTeM no0aBieHHs B
HCXOJIHYIO BOJly pacTBOpa >kuaKoro Harpuesoro crexia no 'OCT 13078.

11. TIpu cpemHe4acoBOM pacxole BOJABI Ha ropsuee BoJocHaOxeHHe MeHee S50 T/4 Aea’paldiio BOMBI
IpeyCMaTpHUBaTh HE pEKOMEHIYETCS.

HOPUJIOXKEHHE 16

XAPAKTEPUCTUKHU OUJIBTPYIOUEI'O CJ10A U TEXHOJIOI'NYECKHUE

INOKA3ATEJIN ®NJIbTPOB
HaumenoBanue Enununa IToxasarenu
N3MEpECHNUS

KpynHocTts 3epen MM 0,5—1,1
Hachinuas macca 1 M° cyxoro matepuana T 0,6—0,7
Hacrwinuas macca | M* BIaxHOTo MaTepuana « 0,55
Bricora ciost M 1,0—1,2
JnuTenbHOCT B3PBIXJICHUS MHH 15
MHTEeHCUBHOCTE B3PBIXJICHUS 1/(c M?) 4
OnrtumanbHas CKOPOCTh (HUIBTPOBAHUS M/ 20
[oreps naBieHus B CBeXEM (HUIBTPYIOLIEM CII0€ MlIla 0,03 - 0,05
IToTeps naBieHUs B 3arpsSI3HEHHOM CJIOE Mepe MPOMBIBKOM « 0,1

HPUJIOXKEHHE 17

JO3A BBOAUMOT' O ) KMJIKOTI'O HATPUEBOI'O CTEKJIA JJIA
CUJINKATHOM OBPABOTKH BO/IbI

IToka3zarenu kayecTBa UCXOIHON BOJOIIPOBOIHOM BOABI Jlo3a BBoniumoro
(cpennwme 3a ron) KHUJIKOTO
Nunexc KonnenTparist, Mr/a HaTPHUEBOI'O CTEKIIA
HACBILLCHUS COETMHEHHI | pacTBOPEHHOTO | XJIOPHIOB U Cynb(aroB | B mepecuere Ha SiO”3,
xapOonaroM kanpius | kpemuus(] | kuciopoaa O, (cymmapHO) Mr/1
Jopu 60 °C Si0%, [CI'+[SO%4]
-0,5<J<0 Jo 35 Jlrobas <50 15
-1,5<7<0,5 «15 « <50 35
J>0 «25 « 51 —100 25
J>0 «15 « 101 — 200 350

O Ipu KOHLEHTpALMKM B HCXOMHOH BOJE COMMHEHMH kpeMmHus <15 mr/n (B mepecuere Ha SiO?3) no3a
BBOJIMMOTO KHJIKOTO HATPHEBOTO CTEKIa NOKHA ObITh yBenmuueHa no [1/IK, ykasannoii B m. 5.20 HacTosiiero
CBOJIa IPABHJI.

INPUJIOKEHHUE 18

METOJUKA PACYETA I'PA®UKOB PEI'YJINPOBAHUS ITOJAYN
TEILIOTHI HA OTOIUVIEHHME Y IOTPEBUTEJIEM

A. PACUET I'PA®UKOB IIOJAYU TEIIVIOTBI B CUCTEMBI OTOIVIEHUSA B
3ABUCUMOCTH OT MOI'OJHbIX YCJIOBUM

Jnst TpOMBINIICHHBIX W OONIECTBEHHBIX 3[aHUM, MpPU pacueTe TeIyIonoTepPh, KOTOPBIX HE
YUYUTBHIBAIOTCSL OBITOBBIE TEIIOBBIIACIECHHS, H3MEHEHUE OJaYM TEIJIOTH HAa OTOIUIEHHE OIpPEAENIeTCs
o hopmyse (puc. 1, nuans 1)
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. 9 4t 0
QO QOmax ti ) to
rae QO — OTHOCHTEIBHBIM TEIJIOBOH IMTOTOK HAa OTOILJICHHUE,

Oy — TemI0BOI MMOTOK HA OTOIJICHHE TIPH TEKYIIEeH TeMIlepaType HapyXHOTO BO3ayxa t,, BT;

QOomax — PACUCTHBIA TEIJIOBOW TMOTOK Ha OTOIUICHHWE TIPH PAaCcUYeTHON TeMIepaType HapyKHOTO
BO3/lyXa JJIsI IPOSKTHPOBAHMS OTOIUICHUS to, BT;

ti — pacueTHas TeMIepaTypa BHYTPEHHETO BO3/yXa B OTAIUIMBAEMBbIX 3JaHHUSAX.
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Puc. 1. I'padukn 0THOCUTEJLHOI0 H3MEHEHH TEMJIOBOT0 NMOTOKA HA oToIeHne (Jj, B

3aBHCHMOCTH OT HAPYKHO# TeMmepaTypsl to s pa3HOro TUIA NMOTPeduTe el U cnocodoB
aBTOperyJIMpOBaHUA
1 — I IPOMBINUICHHBIX U OOIECTBEHHBIX 3JJaHUI; 2 — JUIS XKUJIBIX 3J[aHUH MPU PETYIUPOBAHUH
0e3 KOPPEKIUH [0 OTKJIOHCHHUIO BHYTPEHHEH TEMITEPaTypPhI OT 3aIaHHO#; 3 — IS )KMJIBIX 3AaHU pU
pEeryIupOBaHUM C KOPPEKIUEH 110 #;.

JUst KMITBIX 34aHUH IIpU pacdeTe M3MEHEHUs TEIUIOBOTO MOTOKA Ha OTOIUIEHHUE B COOTBETCTBHH CO
CHull 2.04.05-910 yuntbiBatoTcsi OBITOBBIC TEIUIOBBIJCICHHS B KBapTHPaX, KOTOPHIE B OTIMYHE OT
TEIUIONOTEPh Uepe3 OTPaXKACHHUs HEe 3aBHCAT OT BeauuuHbl t,. IloaToMy C ee mHOBBIIEHHEM 10
OBITOBBIX TEIUIOBBIJEJICHUII B TEIUIOBOM OajaHCce KUIJIOTO 37aHHs BO3PACTAaeT, 3a CUET Yero MOXKHO
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COKpaTHUTh 110/1a4y TEIUIOTHI Ha OTOIUIEHHE 110 CPaBHEHUIO ¢ onpeeneHneM ero rno ¢popmyie (1). Torna
OTHOCUTENbHBIA TEIIOBOM MOTOK Ha OTOIJICHWE >KHWJIBIX 3JaHUH, OPHEHTUPYSICh HAa KBApTHUPHI C
YIJIOBBIMH KOMHATaMH BEPXHETO 3Ta)ka, TZIe JOJISl OBITOBBIX TEIUIOBBIICICHUI OT TEIUIONOTEPh camast
HU3Kas1, OIpeAersieTcs mo Gpopmyie
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—ONTHUMaJbHas TEMIIEpaTypa BO3/yXa B OTAIUIMBAEMBIX IOMEIICHUSX, IPUHIMaeMas ¢
Y4ETOM HPHUHSATOTO CIOC00a PeryInpoBaHus;

0,14 — noinst OBITOBBIX TEIIOBBLACIECHUH B KBAPTUPAX C YIJIOBOM KOMHATOM OT TEIUIONOTEpPh IS
ycnoBwii ty = —25 °C.

IIpu perynupoBaHMU CHCTEM OTOIUICHHS MOAJEP)KAaHHEM IpadiKa IMOJauy TEIIOThH B 3aBUCUMOCTH
oT t, 0e3 KOppEeKIUH IO TeMIlepaType BHYTPEHHEr0 BO3[IyXa, KOTJa CKOPOCTh BETpa NpPH pacdeTe
TEIUIONOTEPh NMPUHUMAETCSI PAaBHOM PacdeTHOM, YTO COOTBETCTBYET NPHMEPHO HOCTOSIHHOMY O00BEMy
MHQUIBTPYIOIIETrocs: HapY)KHOTO BO3/yXa B TEYEHHE BCETO OTOIUTENBHOIO Ieproa, ™" IpuHUMaeTcs
paBHoit 20,5 °C mpu t,, COOTBETCTBYyIOIIEH MapameTpam A. HOCTENEHHO cHmxkasick a0 19 °C ¢
MIOHIKEHUEM t, 10 t,=1t,, (puc. 1, muHus 2).

IIpu perynupoBaHHHU CUCTEM OTOILICHHUS C aBTOMAaTHYECKOH KoppeKuuen rpadurka moaaqn TeIUIOTh
NP OTKJIOHGHWH BHYTPEHHEW TEMIEpaTypbl OT 3aJaHHOMW, KOTJa CKOpPOCTh BeTpa IIPpH pacdere
TEIUIONOTEPh  NPUHUMAETCST PaBHOM  HYMIO, YTO COOTBETCTBYET COKpAlIeHHIO 00bEMOB
MHQUIBTPYIOIIErocss HApyXHOTO BO3AyXa, HO HE MEHEe CaHWTapHOW HOpPMBI NpHUTOKa, "
npuHuMaercst paBHoit 21,5 °C. I'padmk n3MeHEHNs1 OTHOCHTENIBHOTO TEIUIOBOTO IOTOKA Ha OTOIICHHE
OyJeT MpeACTaBIsATh CO00 MPSIMYIO NMUHHUIO, IEPECEKAIONIYI0 OCh a0CLMCC B TOH XKe TOUKE, YTO U IPH
perynupoBaHuy 6e€3 KOPPEKIUH 10 ti, a IpH t, = ty OTHOCUTENbHBII TEIIOBOH MOTOK OyAET paBHBIM
0,96  Qomax (puc. 1, muHUS 3).

b. PACYHET 'PA®UKOB TEMIIEPATYP TEIINIOHOCHUTEJIAA Y HIOTPEBUTEJIA
MHNOAJAEP KUBAEMBIX ITPU ABTOMATHU3AIIUN CUCTEM OTOIIVIEHUSA

Ilpu aBTOMATH3AlMK CHCTEM OTOIUICHHS 3aJaHHbIi rpaQuK MMOJaYd TEIUIOTHl O0ECHEeYMBACTCS
ITyTEM MOICPIKaHUS PETYISITOPOM COOTBETCTBYIOMIECTO TpadiKa TEMIIEPATyp TEIIOHOCUTEIIS.

MoryT HpUMEHSTBCS CIIEIYIOIINE CHOCOOBI MojyiepKaHus rpaduka TemrepaTyp TEIUIOHOCHTE,
LUPKYJIMPYIOLIETO B CHCTEME OTOILICHUSI:

1 ) mognepxanne rpaduka TeMIepaTyp TEINIOHOCHUTEIS B IIOIAI0MIEM TPyOOoIIpoBoIe — Toi;

2) mojiepkaHue rpaduka TeMIEpPaTyp TEIUIOHOCHUTEIIS B 00OpaTHOM TPyOOIpoBoae — Ty,

3) noaneprkanue rpaduka pasHOCTH TEMIIEPATYP TEILIOHOCUTEIS B 000HX TPYOOIIPOBOIAX

AT =Ty -To.

IepBoiii cmocod, Hamboliee pacIpOCTPAHEHHBIN 3a Py0EKOM, MPHUBOMUT K 3aBBIIMICHUIO MOAAYH
TEIUIOTHI B TEIUTBIA IIEPHOJI OTOMUTEIBHOTO Ce30Ha MPUMEPHO Ha 4 % ToI0OBOTO TEILIONOTPEOICHHS Ha
OTOIUIGHHE BCIIEICTBHE HEOOXOIMMOCTH CIPSMIICHNSI KPUBOJIMHEHHOTO TpaduKa TeMIepaTyp BOIbI B
MO/IAI0IIEM TPYOOTIPOBOIE.

Bropoii crocod pekoMeHIyeTcsi MPUMEHSATh NPU aBTOMATH3ALMK CHCTEM, B KOTOPBIX BO3MOXHO
HM3MEHEHHE pacxoja IHUPKYJIUPYIOIIEro TEIUIOHOCUTENs (Hampumep, MpH MOJKIOYEHHH CHCTEMbI
OTOIUICHHS K TEINIOBBIM CETSIM Y€Pe3 DIIEBATOP C PETYIUPYEMbIM CEYECHHEM COILIA, C KOPPEKTUPYIOLIUM
HACOCOM, YCTAHOBIICHHBIM Ha TIEPEMBIYKE MEXKIY NOMAMIMM U OOpaTHBIM TPYOOIPOBOIAMH).
KonTponb Temneparypbl B 00paTHOM TpyOONpPOBOJIE TapaHTHUPYET HOPMAaJIbHBIA MPOTPEB MOCIECAHUX
110 X0y BOJbI B CTOAKE OTOIMUTEIbHBIX HpI/IGOpOB.

Tperuii cioco6 Hambosee F3pPeKTHBEH, TaK KaKk MPHU HEM MOBHINACTCS TOYHOCTH PETYIHPOBAHHUS,
M3-32 TOTO, YTO TPadUK Pa3HOCTH TEMIIEPATYP — JIMHEHHBIH, B OTIMYHE OT KPUBOJIMHEHHBIX TPadUKOB
TEMIIEpaTyp BOABI B IOJAIONIEM M OOpaTHOM TPYOONMpOBOJax cucTeM oOTomieHus. Ho oH Moxer
MPUMEHSITHECA TOJNBKO B CHUCTEMaX OTOIUICHHUS, B KOTOPBIX IOJICPKUBACTCS IOCTOSHHBIA PacXoj
LIUPKYIUPYIOLIETO  TEIUIOHOCHTENsl  (HampuMep, TpH  HE3aBUCHMOM  NPUCOCIUHEHHH depe3
BOJIONIOJIOrPEBATENb WM C KOPPEKTUPYIOIIMMHM HAacOCaMH, YCTAHOBJICHHBIMH Ha IOJAIOLIEM WM
00paTHOM TPyOONpPOBOJAX CUCTEMbI OTOILICHHS ). [IpH U3BECTHOM pacxojie BOJbI, IUPKYJIUPYIOLIEH B
CHCTEME, 3TOT CIIOCO0 PEryIMpPOBaHHUs ABISCTCS HanOOJIEe TOYHBIM, TaK KaK ellle YCTPaHsIET OLIMOKH B
oj[a4ye TEIUIOTHl IPU HATUYHY 3araca B OBEPXHOCTH HArpeBa OTOMHUTENBHBIX TPUOOPOB (IpH IPyrux
croco0ax peryinupoBaHus MOAICPKAHUE PACUETHOTO rpaduka MpUBEAET K MEPepacxoay TEIUIOTHI H U3-
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3a He3HaHWs (DAKTHUCCKOrO 3HAYCHHUS TMOKa3aTens crTeneHu m B Gopmyne koddduimenra
TeIIoNepeIadd OTOMUTEILHOTO prudopa).
Ha puc. 2 u 3 mnpencraBineHsl rpaykd W3MEHEHHS| OTHOCHUTEJBHOW TeMIepaTypbl BOABI B

o iy -1
MOJAMeM [—————p © 00paTHOM = TpyOOIIPOBOAAX CHUCTEM OTOIUICHUS C
Tt Tttt |

ITOCTOSTHHOW IIMPKYJISNKEH BOABI (TEMIIEPATypHOTO KPUTEPHUS CHCTEMBI OTOIUICHHS) B 3aBHCUMOCTH OT
OTHOCHUTEIIFHOTO TEIUIOBOTO TMOTOKAa Ha OTOIUIeHHE (Qp, OMpEAeTIeHHOrO IO pa3faeny A HACTOSIIETro
MPUJIOKEHUS, M C YIETOM BO3MOXKHBIX 3HAUCHUH IOKa3aTels ctereHu m B popmyne koddduimenta
TeruIonepeayl OTOMHUTENBFHOrO Ipubopa (34ech b nanee ¢ MHAEKCOM «T» — 3HA4YCHUs TEMIIEpaTyp
TIPU TEKYIIEH TeMIeparype HapyKHOTO BO3/1yXa).
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Puc. 2. I'padukn n3MeHeHnsl TeMIIEPATYPHOr0 KPUTEPHsI CHCTEMbI OTOILICHHS 0 TeMIlepaType

1 m _ tonm H
01 & .
BOAbI B MOAAI0IIIEM prﬁonponone E—ﬁ AJIA PA3/IMYHBIX 3HAYCHHUH MOKa3aTe/sl CTeNeHH

Toi" &

m A npu MOCTOSTHHOM HUPKYJIANHUA TCIVIOHOCUTEJIS B CUCTEME
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Puc. 3. 'padpyxu n3mMeHeHHs TEMIIEPATYPHOI0 KPUTEPHsl CHCTEMbI OTOIJICHUS 110
m onm

l;

TeMnepaType BojAbl B 00paTHOM TPyOONpoBoje ﬁ p
2 b

ﬁ NPH NOCTOSTHHON HUPKYJISIIUA

BOAbI B CHCTEMEC

OTH PUCYHKH WJUTIOCTPUPYIOT 3HAYMTENBHOE BIUSHUE HA CTENEHb KPUBOJIMHEWHOCTH TpadukoB
TemrepaTyp BOABI (DAaKTWYECKOTO 3HadyeHHWs Kod(QuimeHTa m, KOTOPHIH 3aBHCHT OT THIIA
OTONUTENBHBIX MPHOOPOB U cIIoco0a MPOKIAaAKH CTOsIKa. Tak, HampuMep, B CHCTEMax OTOIUICHUS C
3aMOHOJIMYEHHBIMU CTOSIKAaMH M KoHBekTopamu «lIporpecc» cmemyer mpunumars m = 0,15, a B
cUcTeMax OTOIUIEHUs ¢ KOHBeKTopaMu «KoM(popT» U OTKPHITO MPOJIoKeHHbIMU cTosikamu m = 0,32. B
cUCTeMax C YyryHHbIMH paguaropamu m = 0,25.

Hcnonp3yst TH rpadMky, HAXOIAT MCKOMYIO TEMIIEpPaTypy BOZBI B IOJAIONIEM HIM OOpaTHOM
TpyOOIpOBO/E HPH Pa3IMUHBIX TEMIEpATypax HAPYXHOTO BO3AyXa: ISl TpeOyeMoi t, HaXOmAT IO
¢dopmymnam (1) u (2) wmm u3 rpaduka puc. 1| OTHOCHTENBHBIA pacxXo]l TEIUIOTHl Ha oTomuieHHe Q, a 1mo

HeMy — ©3 TrpadUKOB puUC. 2 WIM 3 OTHOCHUTEIBbHYIO TEMIeparypy BOJbL 3areM Mo
HIDKETIEPEYNCIICHHBIM (DOpMyJIaM — MCKOMYIO TEMIIEPATYPy BOJIBI:
T onm
T _ HT 01~ t j H onm
Toi® - IOl_ti)+ti A3)
E Toi™ & E
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%T;Zt} %Tz'ti)+f?nm “)

3HaueHus t; ¥ t°" IPUHUMAIOTCS TEMU XK€, YTO U IIpH onpeneneHud QJ .

Ha puc. 4 mpuBeneHsl Ui OXHOTPYOHBIX CHCTEM OTOIUICHHS TpeOyemble TpadHKd H3MEHCHUS
OTHOCHTEIBHOM TeMIepaTypsl Boasl B momaromeM (T'o-t™")/(To -t) obpatHom (TT-t"")/(To -t)
TpyOOIpPOBOIax M HX Pa3sHOCTH (T ¢-T'2)/(To -T2), 0003HaYaEMBIE Jajee KpuTepueM O, M onpeeIeHHbIe
UCXOs U3 00ECIeUeHUS OIMHAKOBOTO M3MEHEHUSI TEIUIOOTAAYH MEPBBIX M MOCICTHUX TI0 XOAY BOIBI B
CTOSIKE OTOMHUTENbHBIX NPUOOPOB. IIpy 3TOM B CHCTEeMax OTOIUICHHSI PACXOM LUPKYJIHPYIOLIEro
TETIOHOCHUTENSI TOJDKSH U3MEHSIThCS (KOJIUYECTBCHHO-KQUeCTBEHHOE PETYIMPOBAHKE) B COOTBETCTBUH
¢ Tpadukamu, MPUBEACHHBIMH Ha puc. 5. I'padMku MOCTPOEHBI MO CICAYIOMAM (OpMyiIam [ist
Pas3IMYHBIX 7
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Puc. 4. 'paduku u3MeHeHUsI OTHOCHTEIbHBIX TEMIIEPATYP TENJOHOCHTEsI B OAHOTPYOHBIX
cucTeMax OTOIJIEHHS NMPH KOJIMYeCTBEHHO-Ka4YeCTBEHHOM peryJiMpoBaHUuM

== " (5)
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m
Go _ _ tm (6)
GOmax QO

rre Go, Gomax PACX0Jl IMPKYIUPYIOIIETO TEIUIOHOCUTENSI COOTBETCTBEHHO IPH TEKYIIEH HapyKHOU
TEMIIEPATypEe U PACYETHOH JJIsl IPOEKTUPOBAHUS OTOILIICHUSL.

[Ipu perymupoBaHHM MMOAAYX TEIUIOTHI B CHCTEMaxX OTOIUICHUS [EHTPAJIBHBIX TEIUIOBBIX IYHKTOB
(ITII) temmeparypHble TpadWKHA ONPEACITSIOTCA IO TEM JKE 3aBHCHMOCTSIM, KaK M IS CHUCTEM
OTOIICHHS OTACNBHBIX 3[JaHAUH, TIOACTABIISA HHOE 3HAUCHHUE PAacUeTHOH TeMriepaTypbl. Hampumep, 1t
LTII ¢ He3aBUCUMBIM MPUCOSAMHEHUEM KBAapTAIBHBIX ceTei oTorenus Tp=120 °C, a mia L[TII c
3aBHCHUMBIM MpHcoenuHerneM —To =150 °C.
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Puc. 5. 'padukn n3MeHeHnsi OTHOCHTEIBHOI0 PAcX0/a BOAbI B OJTHOTPYOHOM cHcTeMe
OTONIeHUSI IPH KOJIUYeCTBEHHO-Ka4eCTBEHHOM PeryJupoOBaHUN

Ecnu BeHTMISIIMOHHAs Harpys3ka notpedutened, monkmodeHHbx K LITII, nHe npesbimaer 15 %
oronuTenbHOH, 6osee ontuManbHbIM B LTI ocTaeTcs perynupoBaHue MO pasHOCTH TEMIIEPATyp BOJIBI
B MOJaloIieM U o0paTHOM TpyOomnpoBomax (Ipu pa3MElIeHnH KOPPEKTUPYIOIIUX HacoCOB Ha
MEPEMbIUKE YCTAHABIMBAIOT MIOMOJHUTEIBHBIA PEryasiTop Is CTa0WIM3alMi pacxoja BOIBI B
KBapTaJIbHBIX ceTAX). [Ipu 3TOM, cOOMIONast MPUHIUI OrPaHNYEHNST MAaKCHMAJIBHOTO Pacxojia CeTeBOH
BOJBI Ha BBOJIC TEIUIOBOTO IYHKTA, JUIi KOMIICHCAlMM HEAOTpeBa 3/aHWH B 4Yachl NPOXOXKACHMS
MaKCHMaJIbHOTO BOJIOpa30opa rpaduk Temrepatryp, 3allaBaeMblil peryisTopy, nosbimaercs Ha 3 °C
MPOTHB OTOMHUTEIBHOr0. Toraa B Yackl MakCHMAJIBHOTO BOAOpa3bopa rpaduk Bce paBHO HE Oyrer
BBIJICP)KUBATHCSI, HO 33 CUET MPEBBIIICHHSI €0 B OCTAIBHBIC Yachl B LIEJIOM 32 CYTKH 3[]aHU€ HOIYYUT
HOpPMY pacxofa TeIIoTel. [IpuMepHble Trpadukn perynmupoBaHUs MOAAYM TEIUIOTHI VIS YCIOBHH
pacdeTHO# HapyKHOH TeMmnepaTypbl MuHyc 25 °C mpuBeneHsI Ha puc. 6.

IIpn perynmmpoBanmu mnoma4du TemwnoTel Ha oromteHue B L[TII, korma mocTosHCTBO pacxona
TEIUIOHOCHUTENST He obecreunBaeTcss (OTCYTCTBYET KOPPEKTHPYIOIIMH HAacOC WM TIPH yCTaHOBKE
KOPPEKTHPYIOIET0 Hacoca Ha MEePEMBIYKE OTCYTCTBYET PEryssiTop cTaOMiIM3alidd pacxoja BOJIBI) U
CHCTEMBI OTOIUICHHsI MOJACOEIMHEHbl K KBapTaJbHBIM CETSIM Yepe3 O3JIeBaTOPHbIE Y3JIbl, CIEYeT
MOJIACPKUBATh rpauk TemmepaTyp Boabl B oOpatHoM Tpybompooae. IIpu 3ToM 3HadeHHE TTapameTpa
(T"-t°™)/(T, -t;)) cremyeT ompenenaTh MCXOS M3 COOTBETCTBUA M3MEHEHMS TEIUIOOTAAYH B HOCIEIHHMX
10 X0y BOJbI CTOSIKAX OTONHUTCIIbHBIX HpI/I60pOB, T.€. HAa OCHOBEC 3aBHCHMOCTeﬁ, NMPUBEACHHBIX HAa pUC.
3, u popmymsl (4).

Ecnu BeHTMISIIMOHHAs Harpy3ka morpeburenedt, mogkmodeHHbIX K LITII, mpeBpmmaer 15 %
OTONMUTENBHON (T.. CO37aeTcs HECTaOWIBHOCTh M3MEHEHHUs TeMIepaTypbl OOpaTHOW BOJBI,
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nocrynatomeid B LTI, u n3-3a Mayoli MHEPIMOHHOCTH KaJlopu(epoB HE IOIYCKaeTCs CHUKEHHE
TeMIepaTyphl TETJIOHOCUTENS, TIOCTYIMAIOLIETO K HUM), TI0Aady TEIUIOTH B KBAPTAJIbHbBIE CETH CIEIYyeT
PETyIupoBaTh MOJAEPKAHUEM TEMIIEPATYPHOTO Tpadrka B MojaromeM TpyoonpoBoie 0e3 MOBBIIECHNS
€ro m3-3a OTpaHWYEHHs pacxona cereBoil Boabl. [locnenHee BBIMOMHSETCS B 3TOM CIydae HCXOXS U3
MaKCHMaJIbHOTO 4acOBOTO Pacxoja TEIUIOTHl Ha ropsdee BOAOCHAOXKEHHE M IyTeM BO3IEHCTBUS Ha
KJIallaH, U3MEHSIOIINH PacXo/l TEIMIIOHOCHUTENSI Ha BOJOIIOAOTPEBATENIb FOPSYET0 BOJIOCHAOKEHNS, a HEe
OTOIICHHS, YTO UMEET MECTO IIPU MEHbIIIEH BEHTUISIIMOHHON HarpyskKe.
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Puc. 6. 'paduxn n3MeHeHNs pa3HOCTH TeMIIEPATYPHI BOJAbI B MOJAI0IEM
U 06paTHOM TPYOONPOBOAAX CHCTeMBbI OTONJIeHHsI At B 3aBUCHMOCTH OT t,

1—3—At = 150...70°C coOTBETCTBEHHO HAaBETPECHHAS OpUeHTAIUS (pacaia 37aHus, 3aBETPCHHAS U C
OrpaHMYEHHEM MaKCUMAaIBHOTO pacxoza Boasl, 4 — 6 At = 120...70°C, Toxe;
7—At = 105...70 °C— 3aBeTpennas opueHtanus, 8 — At =95.. .70 °C—roxe

YCJIOBHBIE OBO3HAYEHUSA

Qomax — MaKCHMAJIBHBIN TETUIOBOW IOTOK HA OTOIUIEHHE TIPH to, BT.

Q'y — TemmOBOM TOTOK HAa OTOIUIGHHE B TOYKE H3JIOMa Trpaduka Temreparypsl BOJBI IPH
TEMITepaType Hapy»XKHOTO BO3ayXa t'y, BT.

Qumax — MaKCUMaJIbHBIN TEIJIOBOW TIOTOK Ha BEHTHJIALMIO NIPH to WK TIPH tyg, BT.

Qbmax— MAaKCUMaJIbHBIA TEIJIOBOM IMOTOK Ha ropsiyee BOAOCHAOKEHHE B CYTKM HauOOJbLIEro
BOJIOTIOTPEOJICHUS 32 TEPUOJ CO CPEIHECYTOYHOH TeMmepaTypoil HapyxkHoro Bo3myxa 8 °C m MeHee
(oTomuTeNBHEIN TIEpHON), BT.

Qwn — CpeIHHI TEIUTOBOM MOTOK Ha Topsdyce BOJOCHAOKEHHE B CpPETHHE CYTKH 32 HEIENI0 B

OTOIUTENIBHBIN MIEPUOA.

Q%) — pacueTHas TemoBas MPOM3BOJUTENLHOCTL BOJONOAOTPEBATENS CHUCTEM OTOIUIEHHS H
BEHTWIISILMU (TIPH OOIIMX TEIUIOBBIX CETsIX ), BT.

Q%" — pacueTHas TemNOBas NPOM3BOAUTEIHHOCTH BOJOIONOTPEBATENS JUIs CHUCTEM TOPAYETO
BOJOCHaOxeHus, BT.
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Qu — TertoBble oTepu TpyoonpoBogamu ot L[TII u B cucremax ropstuero BoJOCHaOKEHUsS 3JaHUH
U COOpYKeHui, BT.

Gomax — MaKCHMAaJIbHBIN PacXoj BOJBI, HUPKYIUPYIOIEH B CHCTEME OTOIUICHUS IPH to, KI/4.

Ghmax, Ghm — COOTBETCTBEHHO MaKCHMAJIBHBIA 1 CPETHHI 32 OTOMHUTEIIBHBIA IEPHOJT PACXOIBI BOBI
B CHCTEME TOpsTYero BOJOCHAOKEHUS, KI/4.

Gq — pacueTHbII pacxol BOABI U3 TEIUIOBOH CETH Ha TEIUIOBOM ITyHKT, KI/4.

Gumax — MaKCUMAJIBHBIN PacXo/1 BOABI U3 TETUIOBOH CETH Ha BEHTUIISILMIO, KI/4.

Ga, Gg — PacderHwiii pacxonm cereBol (Tperoliell) BOJBI COOTBETCTBEHHO Ha Tropsiiee
BOJOCHAOKEHNE M OTOILUIEHNE KI/4.

G**y— pacUeTHEI! pacxo ceTeBol (TPeroIeii) BOIBI Yepe3 BOIOMOIOTPEBATEND, KI/4.

g— MaKCHMAJIbHBIM PAacUeTHBIN CEKyHIHBII Pacxo/l BOABI Ha ropsiuee BogocHa0XeHue, J1/c.

F - IOBEpXHOCTh HarpeBa BOJIONIOIOTPEBATENS, M-,

to- pacueTHas TeMIlepaTypa Hapy>KHOT'O BO3/lyXa /Ul IPOEKTUPOBaHUA oTorieHus, °C.

t'y — TeMneparypa Hapy>KHOTO BO3/1yXa B TOUKe n3ioma rpaduka temmeparyp, °C.

twy — pacyeTHas TeMIepaTypa Hapy)KHOTO BO3AyXa [UIS TNPOCKTUPOBAHUS BEHTWIILHMHU 10
napametpy A, °C.

t. — TemIepaTrypa XOJOJHOI (BOAOIPOBOAHOI) BOABI B OTONUTENBHBIN MepHoa (IpU OTCYTCTBUU
naHHbIX mpuHUMaetrcs 5 °C).

t, - TeMIeparypa BOJBI, MOCTYMAIOMIEH B CHCTEMY TOpSYEro BOJOCHAOKEHUs IOTpeOHTEenei Ha
BBIXOZIE M3 BOJIOIIOJIOTPEBATENS MPU OJHOCTYNEHYATONH CXEMe BKJIIOUEHMS BOJOIIOJOrpeBaTeNeld Win
nocne Il ctynenu BogonogorpesaTens nNpu AByXCTyleH4YaToil cxeme, °C.

tP, —CpenHss TeMmrepaTypa rpelollieil BoJbl MEXIY TeMIeparypoil Ha Bxone tP, M Ha BEIXOAe
tPu, U3 Bogomomorpenatens, °C.

t's— TO ’K€, HarpeBaeMoON BOIbl MEXKIY TEMIIEPATypOill Ha BXOHE (", M Ha BBIXOHE (s M3
Bojomogorpesarens, °C.

t, — TemrepaTypa HachIIeHHOro napa, °C.

ty' — TeMIepaTypa HarpeBaeMoii BOJbI IoCyIe | CTYIIEHM BOJONOI0TPEBATENS TIPH JIBYXCTYIIEHYATOM
cxeMe MpHCOeINHEeHNs BojonogorpesaTenei, °C.

At, — TemmepaTypHbIii Hamop WIM pacyeTHas pa3HOCTh TEMIEpaTyp MEXAy Tperouied u
HarpeBaeMoi cpezoi (cpeqHenorapudmudeckas), °C.

Ats; At,— cOOTBETCTBEHHO OOJblIasi M MEHBINAs PAa3HOCTH TEMIIEpaTyp MEXAy TIperouied u
HarpeBaeMoi BOJIOM Ha BXO/JIe WJIM Ha BBIXOJE U3 Bojomoporpenarens, °C.

t— cpenHsst pacueTHas TeMIlepaTypa BHyTPEHHETO BO3/lyXa OTaIUIMBAaeMBbIX 34aHui, °C.

T,— TemrepaTypa ceTeBoi (Tperoineil) BOAbl B IOJNAIOIIEM TPYOOIPOBOAE TEIJIOBOH CETH NP
pacdeTHOi TeMIieparype HapyXKHOTO Bo3ayxa ts, °C.

To1 — TO e, B TIOAAOIIEeM TPpyOOIpoBoie crucTeMbl oToruteHus, °C.

T, — TO e, B 00paTHOM TpyOOIPOBO/Ie TEIJIOBOH CETH M MOCJIE CUCTEMBI OTOIIIICHUS 31aHui, °C.

To» — TO K€, B 00paTHOM TPyOOIIPOBOAE TEIUIOBOM CETH NMPH HE3aBUCHMOM TIPHCOEANHEHNH CHCTEM
ororenus, °C.

T'i — TeMmmeparypa ceTeBoi (rperoleii) Boasl B MOAAIOIIEM TPYOOIIPOBO/IE TEINIOBOH CETH B TOUKE
u3noMa rpaduka Temmepatypsl Bogbl, °C.

T', — TO e, B 00paTHOM TpyOOIPOBO/IE TEINIOBOH CETH U ITOCIIE CUCTEM OTOIUIeHUs 3aaHui, °C.

T’ — TO ’Ke, Iocie BOJONOAOTPEBATENS rOPSYEro BOJOCHAOKEHUS, MOKIIIOYEHHOTO K TEIJIOBOM
CEeTH TI0 OHOCTYIICHYATOH cxeMe, pekoMeHayeTcs npuauMath 15 = 30 °C.

P — IUIOTHOCTB BOJIBI TIPH CPEJHEI TEMIIEPATYPE tep, KI/M’, OPUEHTUPOBOYHO MPHHUMAETCS PABHOM
1000 xr/m’.

k — xo>dpunument remtonepenayn, Br/(m? - °C).

0 — K03()QHUIMEHT TEMIOOTAUM OT TPEroLIEN BObI K cTeHKe TpyOKku, Br/(M?" °C).

O, — TO e, OT CTEHKU TPYyOKH K HarpeBaemol Boze, Br/(m? °C).

0, — KkoddduIMeHT TemIooTaaYn OT KOHICHCHPYIOIIErocs Iapa K TOPH30HTAIBHOM CTEHKE
Tpy6ku, Br/(m* °C).

Aer — TEIUIONPOBOIHOCTh CTEHKU TPYOKH, BT/ (M °C), mpuHMMaeTcs paBHOW: st ctamu 58 Bt/(M
°C), nnst naryau 105 Bt/(m °C).

Auax — TO 3Ke, 1051 Hakumu, B1/(M - °C), npuauMaetcs pasHoit 2,3 Bt/ (M °C).

W., — CKOpOCTb BOJIBI B TPYOKax, M/C.

W.up — CKOPOCTH BOJBI B MEXTPYOHOM IPOCTPAHCTBE, M/C.

Jfrp— TUIOIIA/Ib CEYEHHS BCEX TPYOOK B OJJHOM X0y BOJIOTIOIOTPEBATENS, M”.

fury — TUTONIA/b CEYEHUS MEKTPYOHOTO MPOCTPAHCTBA CEKITMOHHOTO BOJIOTIOOTPEBATENS, M2,

www.pkb-titan.ru t

THTAH

Taiiwei = |


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

Ocr — TOIIIIMHA CTEHKH TPYOOK, M.

Oux —TOJIIMHA CIIOS HAKHIIH, M, IPUHAMACTCSI HA OCHOBAaHMH JKCIUTYyaTAMOHHBIX NAHHBIX IS
KOHKPETHOTO paiioHa C y4eToM KayecTBa BOJbI, IIPH OTCYTCTBHH J@HHBIX JIONYCKAaeTcs NMPUHHUMATh
pasHoii 0,0005 M.

D,y — BHYTpEeHHUI quaMeTp KOpItyca BOAOIOAOTpEBATENS, M.

d, — BHYTpPEHHHUH qraMeTp TpyOOK, M.

duap — HAPYKHBIN THAMETP TPYOOK, M.

dy— SKBUBAJICHTHBIN THaMETP MEKTPYOHOTO IIPOCTPAHCTBA, M.

U — ko3¢ punmeHT 3¢ PEeKTHBHOCTH, TEINIOOOMEHA.

B — xoahoumueHT, YYUTHIBAOLIMI 3arpsi3HEHHE IOBEPXHOCTH TPYO NpH  ONpeleieHuH
Koa(unrenTa Teronepeaayn B BOAOIOI0TPEBATEIISX.
¢ — Kod(huIHEHT, YIUTHIBAIOIIMH HAKHIIEOOpa30BaHWEe Ha TPYOKax BOIOMOIOTPEBATENEH MpH

OIPEACIICHNH NTOTEPb JABJICHU B BOOAOIIOAOTIPEBATCIIAX.
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