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penuciaosue

1 PABPABOTAHBI TexunueckuM KOMUTETOM AcCCOUMAIMA WHKEHEPOB
o OTOIUIEHHUIO, BEHTUJISLINH, KOHAUIIUOHUPOBAHUIO BO3/AyXa,
TEMI0CHA0XKEHUIO U cTpouTenbHOM Terodusruke (ABOK), ArentctBoM 1o
sHeprocoepexxennto I[IpaButensctBa MockBbl, Munctpoem Poccun,
BHUIIN»Hepronpomom MunTomHepro Poccun

2 COI'NTACOBAHbBI TI'nmaBHbBIM  ympaBieHHUEM  CTaHAAPTU3ALNH,
TEXHUYECKOTO HOpMUPOBaHUs U ceprudukanuu Munctpost Poccun

3 TIPUHATBI B kaudectBe CBOJa NOpaBWI MO IPOSKTUPOBAHUIO U
ctpoutenbcTBY K CHull 2.04.07-86* "Temnosbie cetn"

BBenenue

CBon mpaBWJI 1O MPOCKTUPOBAHUIO TEIJIOBBIX IYHKTOB COAEPKHUT
JIOTIOJIHUTEJIbHBIE TPEOOBAHHUS, PEKOMEH/IAIIMU U CIIPABOYHbBIE MaTEpHUaJbl K
NeUCTBYIOIIIEMy HOpMatuBHOMYy gokymenty - CHull 2.04.07-86*
"TennoBele ceTn".

B cBozxe npaBun npuBeneHbl TpeOOBaHUS K 00BEMHO-TUIAHUPOBOYHBIM U
KOHCTPYKTHBHBIM PELICHHUSIM TIOMEIICHUI TEIUIOBBIX ITyHKTOB, JaHBI
PEKOMEHJaIMK TI0 pacdery W mojdopy obopynoBaHus, MpUOOPOB ydeTa,
KOHTpOJIA U aBromaru3auuu, npuMensembsix B LITII u WUTII, npusenenst
TaK)Ke CBEJICHHUS 10 UCTIOJIb3YEeMbIM TpyOaM U apMarype.

[Ipumenenue cBoaa mpaBHJI OyJEeT CIOCOOCTBOBATH MPHUHATHIO Ooliee
HSKOHOMUYHBIX MPOEKTHBIX PEIICHUIA U IKOHOMUH TETUTOBOW SHEPTHUH.



[Tpu pa3zpaboTke cBO/A MPaBUII UCTIONH30BAHBI TTOJIOKEHUS JEHCTBYIOITUX
HOPMATHUBHBIX JOKYMEHTOB, MaTepHalbl 3aBOJIOB-U3TOTOBUTENEH U
HauOosee H(PEKTUBHBIE TEXHUYECKHUE pPEIICHUS, MPUHUMABIIUECS 10
OT/IeNIbHBIM 00BbekTaM B Poccuiickoit deneparuu.

I[lo Mepe HakoIIeHUs OIbITa NPOEKTUPOBAHUS, CTPOUTENBCTBA U
JKCIUTyaTalli TEIJIOBBIX IMYHKTOB Oyner ompeneneHa 3(()eKTUBHOCTh
YCTaHOBJICHHBIX IOJIOKEHHI, Ha OCHOBAaHUU KOTOPHIX OyAyT BHECEHBI
HE0OXO0IMMbIE€ U3BMEHEHUS B CBOJ MPABWII U HOPMATHUBHbBIE JJOKYMEHTHI.

3amMeuyaHuss W TPEAJIONKEHUS] 1O COBEPIICHCTBOBAHHUIO CBOJA IIPaBUI
clenyeT HampaBiiTh B [ maBTexHopmupoBanue Munctposi Poccuu.

1. O0mue mMoJI0KeHu s

1.1 Hacrosimuue mnpaBuiia JOMOJHSAIOT M Pa3BUBAIOT TpeOOBaHUS 10
MPOEKTUPOBAHUIO TEIJIOBBIX MyHKTOB, coaepsxkaiuecs B CHull 2.04.07-86*
"TennoBele ceTu".

IIpaBwiia  cimenyer  MCHONB30BaThb NPU  MPOEKTUPOBAHUU  BHOBB
CTPOSIIIMXCSI U PEKOHCTPYUPYEMBIX TEIJIOBBIX IIYHKTOB, NPEIHA3HAYEHHBIX
JUISl IPUCOEIMHEHUS K TEIUIOBBIM CETSM CUCTEM OTOIUICHMS, BEHTUJIALIMM,
KOHJINIIMOHUPOBAHUS BO3/1yXa, ropsiuero BOJIOCHA0XEHUS 151
TEXHOJIOTUYECKUX TEIUIOUCIIONB3YIOIIMX YCTAHOBOK ITPOMBILLICHHBIX U
CEJIbCKOXO3SIMCTBEHHBIX MPEANPUATHIA, KUIBIX U OOIIECTBEHHBIX 3/1aHUM.

B tex cnmydasx, xorja MOXeT OBITh MPHUHATO HECKOJIBKO Pa3IMYHBIX
TEXHUYECKUX pEIIeHUH, CleayeT MPOU3BOAUTH SKOHOMUYECKUU pacuer ¢
y4€TOM YpOBHS 1I€H, [IOJITOBEYHOCTH M HAACKHOCTU KOHCTPYKIIUMA,
COIMAJIBHBIX M DKOJIOTUYECKUX (haKTOPOB, a TaKKe TpeOOBaHUH 3aKa3z4ymKa.

1.2 TlpaBuna pacnpoCTpaHSIIOTCS Ha TEIUIOBBIE MYyHKTHI C MapaMeTpaMu
TEIJIOHOCUTENS: Tropsiyasi Boja ¢ pabouuMm nasienueM jo 2,5 Mlla u
temneparypoil no 200 °C, map ¢ pabouum JaBlICHHMEM B Mpelenax
ycioBHOro gasienus £y 10 6,3 MIla u temneparypoii 1o 440 °C.

[IpaBuna pacnpocTpaHsOTCS HAa MPOEKTUPOBAHUE TEIUJIOBBIX MYyHKTOB B
rpaHUIlax: OT 3alOpHOM apMarypbl TEIUIOBOM CETH M XO35SHUCTBEHHO-



IUTBEBOTO BOJOINPOBOJA HAa BBOJAE B TEIUIOBOM IYHKT 10 3allOpPHOM
apMatypbl (BKJIFOUUTEJIBHO) MECTHBIX CHUCTEM OTOIUICHUS, BEHTWISLMH,
KOHJIMLIMOHUPOBAHUS BO3/1yXa, ropsiuero BOJIOCHA0KEHUS "
TEXHOJIOTUYECKUX  TMOTpeOuTenedd, pacmoiO)KeHHOW B MOMENIEHUU
TEIJIOBOT'O ITYHKTA.

1.3 B TemmoBbIX IIYHKTax MpPEIyCMAaTpUBAECTCA  pa3MEIECHUE
o0opyoBaHusi, apMmarypbl, MNpPUOOPOB  KOHTPOJS, YIHpaBICHUS U
ABTOMATHU3AaLIMH, IOCPEICTBOM KOTOPBIX OCYIIECTBIISIETCS:

npeoOpa3zoBaHuE BUJIA TEIUIOHOCUTEIS HII €r0 MapaMeTpoB;

KOHTPOIJIb IMTapaMCTPOB TCIINIOHOCUTCIIA,;

PETYIUPOBAHUC PACXOdd TCINIOHOCHUTCIIA MW PaACIHpPCACICHUC CIro IIO0
CHUCTCMaM HOTpGGJ’IeHI/IH TCIIJIOTHI,

OTKJIKOYCHUEC CUCTEM HOTpC6HeHI/I$I TCIIJIOTHI,

jamuTra MCECTHBIX CHCTEM OT aBapHﬁHOFO IMMOBBIICHUA I1apaMCTPOB
TCIINIOHOCHUTCIIA,

3aM0JIHCHUE U TIOAMUTKA CUCTEM MTOTPEOSICHUS TEIIOTHI;

YYET TEIUIOBBIX IIOTOKOB U PACX0J0B TEIUIOHOCUTENISL U KOHJICHCATa;

cOop, OXJIaKIeHNE, BO3BpAT KOHJEHCaTa M KOHTPOJIb €T0 Ka4eCTBa;

AKKyMYJINPOBAHUE TEIUIOTHI,

BOJONIOATOTOBKA JUIsl CACTEM FOPSIYEr0 BOJIOCHAOKEHHSL.

B TennoBOM MyHKTE€ B 3aBUCHUMOCTH OT €r0 Ha3HAYEHHS U KOHKPETHBIX
YCIOBUH TMPUCOCTUHEHUS TOTPEOUTENe MOTYT OCYIIECTBIATHCS BCE
nepevyrciieHHbIe (PYHKIIUU WU TOJIBKO MX YacCTh.

1.4 TennoBbie ITYHKTHI IIOAPA3ACIIAIOTCS HaA!

UHIMBHAyalbHble TeroBble NyHKTHl (MTII) - nns mpucoeamHeHus
CHUCTEM  OTOIUICHWS, BEHTWIAIIMH, TOPSYErO0  BOJOCHAOXKEHHS U



TEXHOJIOTHYECKHUX TEIUIOUCTIONB3YIONINX YCTAHOBOK OJTHOTO 3/IaHUS UJIU €ro
YacTH;

nieHTpaibHbie TeroBbie MyHKTHI (L[TII) - To sxe, nByX 3manwuii wiu Oonee.

Homyckaercss  ycrpouictBo LTIl  nmma  npucoenquHeHuss  CUCTEM
TEIIONOTPEOJEHUST OJHOIO 3JaHUs, €CIU JJIs ITOro 3AaHus TpeOyeTcs
ycTporcTBO Heckonbkux UTII.

1.5 YerpoiictBo UTII o0s3aTenbHO ISl KaKI0TO 37aHUs HE3aBUCUMO OT
Hanuuus L{TTI, npu stom B UTII npegycmarprBaroTcsi TOABKO T€ PYHKIUH,
KOTOpbIE€ HEOOXOAUMBI JJIsI TPUCOCAUHEHUS CUCTEM MOTPEOJICHUS TETUIOTHI
JTAHHOTO 3/1aHus U He nipexycmoTpensl B LI TII.

1.6 Jlsi1 MpOMBIIUICHHBIX U CEJIbCKOXO3AMCTBEHHBIX MNPEANPUITHI TPU
TEIUIOCHA0KEHUH OT BHEIIHUX MCTOYHUKOB TEIJIOTHI M YMCIIE 3JaHui Oonee
omuoro ycrpoiictBo LITII sBrisiercs o0s3aTeNbHBIM, a TIPU TETUIOCHAOKCHHUH
OT COOCTBEHHBIX MCTOYHHMKOB TEIUIOTHI HE0OXoauMocTh coopykenus LITII
CIEAyeT ONpeNensiTb B  3aBUCUMOCTM OT KOHKPETHBIX  YCIIOBUH
TEMI0CHA0KEHUSI.

MomwmnocTs L[TII He pernmamenTupyercs.

1.7 JInst >kusibIX W OOIIECTBEHHBIX 3JaHUNM HEOOXOIUMOCTH YCTPONCTBA
LTII ompenensieTcsi KOHKPETHBIMH YCJIOBHSIMH TEIJIOCHAOXKEHUS pailoHa
CTPOUTENICTBA HA OCHOBAaHUM TEXHUKO-DKOHOMHUYECKUX pacueTroB. B
3aKPBITBIX CHUCTEMaxX TEIUIOCHAOKECHHS PEKOMEHAYETCS IpeIycMaTpuBaTh
oauH L[TII Ha MuUKpOpallOH WK TPYNIy 3JaHUKA C PACXOIOM TEIUIOTHI B
npenenax 12 - 35 MBT (1o cyMMeé MakCUMaJIbHOT'O TEIUIOBOTO MOTOKa Ha
OTOIUICHHE U CPEIHETO TEIJIOBOTO MOTOKA HA ropsiuee BOJOCHAOKEHHE).

[Ipu TtemnocHa®XeHUH OT KOTEIbHBIX MOIIHOCTBIO 35 MBT u MeHee
PEKOMEHIYETCA MPEAYCMATPUBATh B 34aHUAX TOJIbKO MTIL.

1.8 TemnocHaOxkeHHWE TMPOMBIIUICHHBIX U CEJIIBCKOXO035UCTBEHHBIX
npeanpusatuii ot LTI, oGcayxuBarommx *uible U 00IIECTBEHHBIE 3/IaHMUS,
MpeyCMaTpUBATh HE PEKOMEH Ty €eTCSl.

1.9 B coctaB mpoekTa TEMIOBOrO IMyHKTa BKJIKOYAETCA TEXHUYECKHI
MacrhopT, COACPIKALIMM:



KpaTKOe OMHCAHUE CXEM MPUCOECTUHEHUS TOTPEOUTENEN TEIIOTHI;

pacueTHbhIE€ PacxXoAbl TEIUIOThl M TEIUIOHOCUTENIEW MO KAXKIOW CUCTEME
(17151 TOpSTYETO BOJOCHAOKEHUS - CPEHUN M MaKCUMalbHEIN ), MBT;

BUJIbI TEIUIOHOCHUTENIEM U uXx mnapameTpsl (pabouee naBinenue, Mlla,
TemriepaTtypy, °C) Ha BX0JIe U Ha BBIXOJC U3 TEIUIOBOTO MTyHKTA;

JaBJICHHE B TPyOOIPOBOJIE HA BBOJIE U BBIBOJIE XO3MCTBEHHO-ITUTHEBOTO
BosionpoBoaa, Mlla;

THII BOﬂOHOIIOFpCBaTGHCﬁ, IMOBCPXHOCTh UX HAI'PCB4, KB.M, YHUCJIO CeKHI/Iﬁ
HJI IUIACTHH I10 CTYIICHAM HArpCBa U IIOTCPU JaBJICHUA 110 o0enm cpcaam;

TUT,  KOJWYECTBO, XAPAKTEPUCTUKH ©  MOIIHOCTh  HACOCHOTO
000py10BaHUS;

THUII, KOJIMYECTBO U MPOU3BOJUTENBHOCTh 000PYI0BaHUs 11 00pabOTKU
BOJIBI JIJIS1 CHCTEM TOPSIYET0 BOJOCHAOXKEHNUS;

KOJIMYECTBO M YCTAHOBJIICHHYIKO BMCCTHMOCTD 6aKOB-aKKYMyJ'I$[TOpOB
ropsa4cro BO}]OCHa6)KCHI/IH N KOHACHCATHBIX 6aKOB, KY6M,

TUIl ¥ YUCIIO MPUOOPOB PETYIMPOBAHUA U MPUOOPOB yyeTa KOJIMYECTBA
TEIJIOTHI ¥ BOJIbI, IIOTEPH JIABJICHUSI B PETYJIUPYIONINX KIIallaHaX;

YCTAaHOBJIICHHYI0O ~ CyMMapHyK  MOIIHOCTh  3JEKTPOOOOpYAOBaHMS,
OKHJIAEMOE TOJI0BOE MOTPEOICHUE TETUIOBON U DJIEKTPUUECKON YHEPTUH;

oOIllyI0 TJIOIIadb, KB.M, U CTPOUTEIbHBIA 00BEM, Ky0.M, MOMEIICHUI

TCIIJIOBOT'O ITYHKTA.

2. O0beMHO-IIVIAHUPOBOYHbIC M KOHCTPYKTHBHbIC PelleHUS

2.1 TemmoBble IyHKTBI [0 PAa3MEMICHUIO HAa TEHEPAIBHOM IUIAHE
NOAPA3AEISAIOTCS HA OTHEIBHO CTOAIINE, MPUCTPOCHHBIE K 30AaHUAM H
COOPYKEHUSAM U BCTPOCHHBIE B 3JIaHUSI U COOPYKEHUSI.



2.2 OOBEeMHO-IIJIAHUPOBOYHBIE U KOHCTPYKTHUBHBIC PEIICHUS TETUIOBBIX
MYHKTOB JOJDKHBI yAOBIETBOPITH TpeboBanusim CHull 2.09.02-85*. Ilpu
pa3MENIEHUd BCTPOEHHBIX M MPUCTPOEHHBIX TEIJIOBBIX MYHKTOB JOJKHBI
cobmonatecs Takxke TpeboBanmss CHwull Ha mpoexTupoBaHuWe 3maHUiA, B
KOTOPBIX OHU Pa3MEIIAIOTCA WIH K KOTOPHIM OHU MPUCTPOEHBI.

2.3 Ilpu BbIOOpE MaTepUaIoB I CTPOUTENBHBIX KOHCTPYKIUN TEIJIOBBIX
MYHKTOB CJ€AyEeT MPUHUMATh BIAXHBIM PEKUM IMMOMEUIEHUSI COTJIACHO (M3I.

1995 r.).

2.4 lns 3ammiThl CTPOUTEIBHBIX KOHCTPYKIHUKA OT KOPPO3HH JOJIKHEI
NPUMEHATHCS ~ AHTHKOPPO3MOHHBIE MaTepHadbl B  COOTBETCTBHH  C
tpeboBanusimu CHull 2.03.11-85.

2.5 3paHuUs OTACIBHO CTOSIIIMX M IPUCTPOCHHBIX TEIUIOBBIX ITYHKTOB
noJokHEI OBITE I, 11 vumn I1la creneHe orHeCTOMKOCTH.

B orpaxpmarommx KOHCTPYKIMSX IIOMEIIEHHW HE  JIOIyCKAaeTCs
IIPUMEHEHUE CUIIMKATHOTO KHPIIAYA.

Buemnue ¢opMbl, Marepuanl W LBET HAPYXKHBIX OTPaXKAAIOIINX
KOHCTPYKIIMI pEKOMEHIyeTCsl BbIOMpATh, YUNUTHIBAsE apXUTEKTYPHBIM 00JIHK
PacroIOKEHHBIX BOJIU3U 3aHUI M COOPYKEHUH WM 3[JaHHUM, K KOTOPHIM
TEIJIOBBIE ITYHKTHI IPUCTPAUBAOTCS.

2.6 K ueHTpallbHbIM TEIUIOBBIM IIYHKTaM CJEAyeT MpeaycMaTpUBaTh
poe3bl C TBEPAbIM IOKPHITUEM M IUIOMIAAKH JUISI BPEMEHHOIO
CKJIQJIMPOBaHMs 000PYAOBAHUS TIPU MTPOU3BOACTBE PEMOHTHBIX PadoT.

2.7 B LTIl ¢ n0OCTOAHHBIM OOCTY>KMBAIOIIUM TIEPCOHAIIOM CIETyET
npeaycMaTpuBaTh yOOPHYIO C YMBIB&JIBHUKOM, IKad [ XpaHEHHs
OJEXKbI, MECTO JIJIsl IPUEMA MHIIIH.

[Ipy HEBO3MOXKHOCTH 00ECIIEUNUTh CAaMOTEUYHBIN OTBOJI CTOKOB OT yOOPHOM
B KaHWIM3allMOHHYIO ceTb cany3en B LTIl nmomyckaercs  He
peaycMaTpuBaTh MpU 0OECIIEYEHUH BO3MOKHOCTH HCIIOJIb30BaTh YOOPHYIO
B OIDKaNIUX K TETJIOBOMY IMYHKTY 3/1aHUSIX, HO HE fanee 50 m.

2.8 NnnuBuyanbHbIe TEIJIOBBIC MYHKTHI TOJDKHBI OBITH BCTPOSHHBIMH B



o0cmyKUBaeMble UMH 3JJaHUSI U PA3MEIAThCs B OTAEIbHBIX MOMEIIEHUAX Ha
IIEPBOM 3Ta)€ y HapyX HbIX CTeH 31aHus. Jlonyckaercsa pasmewmars UTII B
TEXHUYECKUX MOAMNOJIbSAX UM B MOABAJNAX 31aHUN U COOPYKEHHUM.

2.9 lentpansubie TemnoBble myHKThl (L[TII) crnemyer, kak mpaBuio,
peaycMaTpUBaTh OTIAEIBHO CTOSIIMMHU. PekomMenayercs OJI0KUpOBaTh MX C
JPYTUMHU MPOU3BOACTBEHHBIMU MOMEIICHUSIMH.

Jonyckaercsa npenycmarpuBaTh L[TII npucTpoeHHBIMM K 31aHUSAM WIIA
BCTPOCHHBIMU B OOIIECTBEHHBIC, aJMHUHUCTPATUBHO-OBITOBBIE  WJIU
IIPOU3BOACTBEHHBIC 3[aHUSI U COOPYIKECHUS.

2.10 Tlpu pa3mMeleHur TEIUIOBBIX MYHKTOB, OOOPYJIOBAaHHBIX HACOCAMU,
BHYTPH KWJIBIX, OOIIECTBEHHBIX, AJIMHHHCTPATUBHO-OBITOBBIX 3/IaHUM, a
TaKk)k€ B MPOU3BOACTBEHHBIX 3[IaHUSIX, K KOTOPBIM HPEAbSIBISIOTCS
MOBBINICHHBIE TPEOOBAaHUS IO JOMYyCTUMBIM YPOBHSIM IIIyMa W BHOpanuu B
MOMEIICHUSIX W Ha Pab0YMX MeCTax, JOJDKHBI BBITIONHSATHCS TPEOOBAHUS
pasz. 10.

2.11 3maHMs OTHENBHO CTOSIIIMX W NPUCTPOCHHBIX TEIUIOBBIX ITYHKTOB
JOJDKHBI TIPEAYCMATPUBATHCS OJHOAITAKHBIMH, JTOIIYCKAETCS COOPYKATh B
HUX TOJBAJIbI Uil pa3MenieHus: 00O0pynoBaHus, cOOpa, OXJaKIECHUA U
NIEPEKAYKU KOHJIEHCATa U COOPYKEHUSI KaHATU3ALNH.

OT,ZICJILHO CTOAIMMUC TCIUIOBBIC ITYHKTBI HOITYCKACTCA IMPCAYCMATPUBATDH
IMOA3CMHBIMHU IIPH YCIIOBUHU:

OTCYTCTBHUA I'PYHTOBBIX BOI B paﬁOHe CTPOUTCIILCTBA W I'CPMCTH3ALNU
BBOJOB HMHIXCHCPHBIX KOMMYHI/IKaL[I/Iﬁ B 3J1aHHUC TCIUIOBOI'O ITYHKTA,
I/ICKJ'HO‘IaIOH_ICﬁ BO3MOXHOCTbD 3aTOINNICHUA TCIIJIOBOI'O ITYHKTA
KaHaJIM3allTUOHHBIMHU, ITABOAKOBBIMU U JPYTUMHU BOAAMU;

o0ecnieyeHnss CaMOTEYHOrO0 OTBOJA BOJABI M3 TPyOOIPOBOAOB TEILUIOBOTO
MyHKTA;

oOecrieueHus: aBTOMATU3UPOBAHHONW pPabOThI O0OpPYAOBaHUS TEIIOBOIO
NyHKTa 0€3 MOCTOSHHOTO OOCTY>KHUBAIOIIETO TIEepCcoHala C aBapuUiHOMN
CUTHAJIM3AIIMEl M  YaCTHUYHBIM  JHCTAHIIMOHHBIM  YIPABICHUEM  C
JUCIIETYEPCKOTO MyHKTA.



2.12 Tlo B3pHIBONOXKAPHOW H TMOKAPHOM OMNACHOCTU IOMEIICHUS
TEIJIOBBIX MYHKTOB CIEAYET OTHOCUTH K KaTeropuu /1.

2.13 TemnoBble MYyHKTHI JOMYCKAETCA pa3MellaTh B MPOU3BOJICTBEHHBIX
noMemeHusax kareropud I' m I, a TakkKe B TEXHMYECKUX MOABAJIAX U
MOMIMONBSIX JKAJBIX W OOMIECTBEHHBIX 3manuid. [Ipu 3TOM mMoOMerneHus
TEIJIOBBIX  MYHKTOB  JOJDKHBI ~ OTIEIATHCS OT OTUX  MOMEIICHUI
OTPaXJIECHUSIMU (meperopojikamu), Mpe0oTBpaIIaloIUMHU JOCTYTI
MOCTOPOHHHUX JIUI] B TETJIOBOM MyHKT.

2.14 Tlpu pa3paboTke OOBEMHO-IUIAHUPOBOYHBIX M KOHCTPYKTHBHBIX
pELIEHU OTAEIBHO CTOALIUX M MPUCTPOCHHBIX 3JaHUM TEIUIOBBIX ITyHKTOB,
OpEeIHA3HAYEHHbIX JJI1 MPOMBIIUIEHHBIX M  CEJIbCKOXO3SICTBEHHBIX
OPEANpUATUN, PEKOMEHAYETCS IpeayCcMaTpuBaTh  BO3MOXHOCTh — HX
MOCIEAYIOLETO PACLIMPEHUSI.

2.15 BcTpoeHHble B 3/1aHUSl TEIUIOBBIE IMYHKTHI CIIEAYyET pa3Mmenath y
HAPYXKHBIX CTEH 37]aHUI Ha pacCTOSHUU He Oosiee 12 M OT BBIXOJIa U3 ATUX
3/TaHUM.

2.16 W3 BCTPOEHHBIX B 3[aHUSl TEIUIOBBIX MYHKTOB JOJDKHBI
MPEyCMATPUBATHCS BBIXO/IBI:

Ipyu JUIMHE TIOMEUIEHUsA TEIUIOBOrO MNyHKTa 12 M uW MeHee U
pacIoJOKEHUU €ro Ha pPAcCTOSIHUM MeHee 12 M OT BbIXOJAa U3 3/IaHUS
HapyXy - OJIMH BBIXOJ HAPYKy 4epe3 KOPUIOP WM JIECTHUUHYIO KIIETKY;

Npyd JJIMHE TIOMEIIEHUsS TEIJIOBOr0o IyHKTa 12 M W MeHee H
PAacMoJIOKEHUH €T0 Ha pacCTOSHUHU Oosiee 12 M OT BbIXOJ1a U3 3/IaHUS - OJIUH
CaMOCTOSITENIbHBIN BBIXOJ HAPYXKY;

pu JJIMHE MOMEIICHUsI TEeIIOBOro IMyHKTa Oosiee 12 M - 1Ba BBIXOjA,
OJINH U3 KOTOPBIX JOJKEH OBITh HETIOCPEJCTBEHHO HApY Ky, BTOPOM - uepes
KOPHUJIOP WUJIU JIECTHUYHYIO KJIETKY.

[ToMelieHnst TETUIOBBIX MYHKTOB C TEIJIOHOCUTEJIEM TapoM JaBJICHHEM
6onee 1,0 MIla nomkHBI UMETh HE MEHEe JBYX BBIXOJIOB HE3aBHCHUMO OT

rabapuTa moMemieHusl.

2.17 B moa3eMHBbIX OTAEIBHO CTOSIIMX WX MPUCTPOCHHBIX TEIUIOBBIX



MyHKTaX  JIONyCKAeTCs  BTOPOM  BBIXOA  NpeaycMaTpuBaTh  4depes
INPUCTPOCHHYIO IIAXTy C JIIOKOM WM 4Yepe3 JIIOK B IMEPEKpbITUH, a B
TEIJIOBBIX IYHKTAaX, pa3MENIa€MbIX B TEXHUYECKUX TMOJMONbSAX WU
nojBajax 3JaHui, - Yepe3 JIIOK B CTEHE.

2.18 JIBepu m BOpOTa M3 TEIUIOBOIO IYHKTA JOJDKHBI OTKPBIBATHCSA W3
NOMEILEHHS WM 3/1aHUs TEIJIOBOrO MyHKTA OT ce0sl.

2.19 OO6opynoBaHu€ TEIJIOBBIX MYHKTOB PEKOMEHIYETCS NPUMEHSTh B
OJI0YHOM HCITOJIHEHUH, ISl UEr0 HEOOXOAUMO:

IMPUHUMATb BOAOIIOOOTIPCBATCIIM, HACOCBI H OPYIoc 060py,Z[OBaHI/Ie B
OJ0Kax SaBO,HCKOﬁ T'OTOBHOCTH,

NPUHUMATh YKPYITHEHHbIE MOHTaKHBIE OJIOKU TPYOOTPOBOIOB;

YKPYIHATh TEXHOJOTHYECKH CBS3aHHOE MEXAy o000l 00O0pyaoBaHHE B
TpaHcropTabenbHble OMOKM ¢ TpyOompoBoaamu, apmatypoi, KUII,
ANEKTPOTEXHUYECKUM 000PYI0BAaHUEM U TEIJIOBOU U30JISLUEH.

2.20 MuHUMaJIbHBIE PACCTOSIHUSA B CBETY OT CTPOMUTENBHBIX KOHCTPYKIIUI
0 TpyOONpOBOAOB, OOOPYAOBaHUS, apMaTypbl, MEXAY HOBEPXHOCTIMU
TETMJIOU30JIILIUOHHBIX KOHCTPYKLIHMA CMEXHBIX TPyOONpPOBOAOB, a TaKkKe
IIMPUHY  NPOXOJOB  MEXKIYy  CTPOUTEIBHBIMA  KOHCTPYKLUSAMU U
o0opyi0BaHuEM (B CBETY) cleAyeT IPUHUMATh MO Ipui. 1.

2.21 BpicOTy TMOMENMIEHWH OT OTMETKHM YWUCTOrO0 Ioja [0 Hu3a
BBICTYMAIOMMX KOHCTPYKIIMH TEPEKphITUS (B CBETY) PEKOMEHIYETCS
MpMHUMATh HE MeHee, M: 11 HazeMHbIX LTIl - 4,2; st noa3zeMHsbIX - 3,6;
s UTII - 2,2.

IIpn pasmemenun UTII B moaBanbHBIX M LIOKOJBHBIX NOMENIEHUAX, a
TaKK€ B TEXHUYECKUX MOMAINOJBAX 3[aHUM TOIyCKAETCS IPUHUMATH BBICOTY
MOMEIIEHU U CBOOOIHBIX MPOX0I0B K HUM He MeHee 1,8 M.

2.22 B ueHTpaibHOM TEIJIOBOM NYHKTE CIIEAyeT MpeaycMaTpuBaTh
MOHTQXXHYIO (PEMOHTHYIO) IJIOIIAJIKY .

Pa3smepsl MOHTa)XHOW TMJIOMIAJKK B TUIAHE CIEIYET ONPENemsiTh IO
rabaputy HauOoyiee KPyMHOW eAWHHIBI 00OpyaoBaHUS (KpoMe OakoB



BMECTUMOCThIO Oojiee 3 kyO.M) wuiaum  Onoka 0OOpyJOBaHUSA W
TpyOONPOBOJOB, TMOCTaBIAEMOr0 JiJIi MOHTaXa B COOpaHHOM BHJE, C
obecrieueHrneM Mpoxoaa BOKpyr Hero He meHee 0,7 M.

JIisi  TIpOM3BOJICTBA MEJIKOTO PEMOHTa O0O0pyJAOBaHMs, NPUOOPOB H
apMaTypsl CIeAyeT MpeayCMaTpUBaTh MECTO JIJIsT yCTAHOBKU BEPCTaKa.

2.23 KonpaeHcaTHble 0aku ¥ 0aKH-aKKYMYJISATOPbl BMECTUMOCTBIO Oosiee 3
Ky0.M cleayeT yCTaHaBIMBaTh BHE IOMEIICHUS TEIJIOBBIX IYHKTOB Ha
OTKPBITBIX TUIOMIAAKax. [Ipu 3TOM JOMKHBI MpeycMaTpUBaThCS TEILIOBAsI
W30S 0aKoB, YCTPOMUCTBO T'UIPO3aTBOPOB, BCTPOCHHBIX
HEMOCPEJICTBEHHO B 0aK, a TaKKe YCTPOWCTBO OTPaKJICHUU BBHICOTOW HeE
meHee 1,6 M Ha paccrossHuun He Oosiee 1,5 M OT moOBepxHOCTU OaKoOB,
IpeIoTBpaIIaroIiee T0CTYN MOCTOPOHHUX JIUIL K OaKam.

2.24 Jlns moHTaxka o0OpyAoBaHHS, TabapuUThl KOTOPOTO MPEBHIIIAIOT
pasMepbl  OBeped, B  HA3eMHBIX  TEIUIOBBIX  IYHKTaX  CIEAyeT
peaycMaTprUBaTh MOHTaXXHBIC TTPOESMBI WJIH BOPOTA B CTCHAX.

[Ipu 3TOM pazMepbl MOHTAKHOTO IIPOEMa U BOPOT JOJKHBI ObITh Ha 0,2 M
OonbIIe rabapyuta HauOOJIBIIET0 000PYI0BaHUS UK OJI0Ka TPYOOIPOBOIOB.

2.25 IlpenycmarpuBarh MOPOEMBbI i1 €CTECTBEHHOTO OCBEIICHUS
TEIJIOBBIX ITYHKTOB HE TpeOyeTcs.

2.26 Jlns mepemenieHus 0o0OpyAOBaHUS M apMaTypbl WU HEPA3bEMHBIX
yacTeil OJOKOB OOOpYZOBaHUS ClEMyeT MpeaycMaTpuBaTh MHBEHTapHbBIC

IIOABEMHO-TPAHCIIOPTHBIE YCTPOMCTBA.

CrauvoHapHble  MOABEMHO-TPAHCIOPTHBIE  YCTPOWCTBA  CIEAYET
IpEAYCMaTPUBATh:

nIpu macce mepemeniaeMoro rpysa ot 150 kr mo 1 T - MOHOpEnbCHI C
PYUYHBIMU TajdsIMAU M KOUIKAMHU WJIM KpaHbl TIOJIBECHbIE PYyYHbIE
0JIHOOAJI0OYHBIC;

TO IKC, oounee 1 a0 2T- KpaHbI ITIOABCCHBIC PYYHBIC OI[HO6EUIO‘{HI>IC;

TO KC, oonee 2 T - KpaHbI ITIOABCCHBIC JJICKTPHUYCCKHUC 0I[H06aJ'IOLIHI>Ie.



Jonyckaercs [peycMaTpuBaTh BO3MOXHOCTb HCIIOJIb30BaHUs
NEPEABIKHBIX MAaJoTa0apUTHBIX TMOJAbEMHO-TPAHCIIOPTHBIX CPEACTB IPHU
yCIIOBUM 00€CTIeUeHUs Bbe3/la U TIEPEIBIKEHUSI TPAHCIIOPTHBIX CPEJICTB T10
TEIUIOBOMY ITyHKTY.

CpencTBa MexaHU3aLMKU MOTYT ObITh YTOYHEHBI IPOEKTHON OpraHu3anuen
IpU pa3pabOTKe MPOEKTa Il KOHKPETHBIX YCIOBHM.

2.27 Jlma croka BOJBI MOJIBI ClIEyeT NpOoeKTupoBaTh ¢ ykiaoHoMm 0,01 B
CTOPOHY Tpama WM BOJOCOOPHOrO MpusiMKa. MUHHUMAaJbHBIE pa3Mepbl
BOJ0COOPHOTIO MpUsMKa JOJIKHBI ObITh, KaK MpaBuio, B IiaHe He MeHee 0,5
x 0,5 M npu rinyoune He MeHee 0,8 M. IIpusAMok noskeH OBITH HNEPEKPHIT
ChEMHOW PEIIECTKOM.

2.28 B mnoMemeHusx TEIUVIOBBIX IYHKTOB CIEAYET IpeaycMaTpuBaTh
OTIENKY OrPaXXIEHUH [OJITOBEYHBIMH, BJIATOCTOMKUMHU MaTeprajJaMu,
JIOITY CKAIOLIIUMHU JIETKYI0 OYHCTKY, IPU 3TOM HEOOXOUMO BBITIOIHUTH:

HITYKaTypKy Ha3€MHOM YaCTH KUPIHUYHBIX CTEH;

3aTHUPKY LIEMEHTHBIM PACTBOPOM 3ariyOJICHHON YacTH OETOHHBIX CTEH;

pPaCIIMBKY IIBOB ITAHEJIBHBIX CTEH;

no0eNKy MMOTOJIKOB;

OETOHHOE WY IUIMTOYHOE MOKPBITHE MOJIOB.

CTeHbl TEIIOBBIX MYHKTOB MOKPBIBAIOTCS TUIMTKAMU WM OKPAILMBAKOTCS
Ha BbICOTY 1,5 M OT mona MacissHOW WIH IPyrod BOJOCTOMKOW KPacKOW,
BbIIIE 1,5 M OT mona - K1eeBor WK Jpyroi NoJo0HOM KpacKou.

2.29 B TemnoBBIX IyHKTax CIEAyeT IpeayCMaTpUBaTh OTKPBITYIO
npokiaaky T1pyo0. Jlomyckaerca mpokiagka TpyO B KaHallax, BepxX
NEPEKPBITUS KOTOPBIX COBMELIAETCS C YPOBHEM YKCTOrO IOJIA, €CJIM IO
OTUM KaHaJlaM HE€ IPOUCXOJWUT IMONAJaHus B  TEIUIOBOM  ITyHKT

B3PbIBOOITACHBIX WJIM I'OPXOYHX I'a30B U X(I/II[KOCTGﬁ.

KaHnanbl 1OJDKHBI UMETh ChEMHBIE INEPEKPBITUAS €AUHUYHOW MAaCCOU HE
oonee 30 kr.



JIHO KaHalOB JOJKHO HMMETh MPOAOJIbHBIM YKIOH He MmeHee 0,02 B
CTOPOHY BOJOCOOPHOTO MPHUIMKA.

2.30 JInst o6cmysxuBaHust 000PYIOBAHUS U apMATYPhl, PACIIOIOKEHHBIX Ha
BbicOTE OT 1,5 1m0 2,5 M OT mnojia, AOJDKHBI IPEAYyCMATPUBATHCS
NEepe/BUKHbIC WM MEPEHOCHBbIE KOHCTPYKIMM (TUiomanku). B cioydasx
HEBO3MOKHOCTH CO3J]JaHUSI MPOXOJOB JJisi TMEPEJBIXKHBIX ILIONMIAI0K, a
TaKke sl 00CTyKUBaHUSI 000pPYAOBaHUS U apMaTyphl, PaCIOJIOKEHHBIX Ha
BbICOTE 2,5 M U OoJjiee, HEOOXOAMMO TMPEayCMATPUBATh CTAIlMOHAPHBIC
TI0MmAAKu mupuHon 0,6 M C OrpakJACHUSIMUA U TTOCTOSTHHBIMU JICCTHUIIAMH.
Paccrosinue oT ypoBHS CTallMOHAPHOM TUIOMIAAKHU JIO MOTOJIKA JOJIKHO ObITh
He MeHee 1,8 Mm.

2.31 B mnomenieHusX TEIUIOBBIX IMYHKTOB JOIYCKaeTcs pa3MelaTh
000py/IOBaHUE CHUCTEM XO3SMCTBEHHO-NMUTHEBOIO U IMPOTHUBOIOKAPHOTO
BOJOCHA0XKEHUS 3/1aHHs, B TOM YHCJIE HACOCHbIE YCTAaHOBKHM, a B
NOMEIIECHHUSIX NPHUCTPOEHHBIX M BCTPOEHHBIX TEIUIOBBIX IMYHKTOB - TaKXKe
000py10BaHUE MPUTOYHBIX BEHTWISLMOHHBIX CHUCTEM, OOCIY>KHBAIOLIUX
IIPOU3BOJICTBEHHBIE nomenieHus kareropuid B, I', J[ mo B3peiBOnoxapHOU
OMACHOCTU U aIMUHUCTPATUBHO-OBITOBBIEC TOMEILICHHUS.

2.32 MuHuUMaJIbHOE€ PACCTOSHUE OT Kpas MOJBUXKHBIX OIOP JO Kpas
OMOPHBIX KOHCTPYKIUU (TpaBepc, KPOHIITEHHOB, OMOPHBIX MOAYIIEK)
TpyOONpPOBOAOB  JOJDKHO  OOecredynBaTh  MaKCUMalbHO  BO3MOXKHOE
CMEIIEHUE OMOphl B OOKOBOM HANpaBJICHUH C 3amacoM He MeHee 50 mw.
Kpome Toro, MUHUManbHOE PACCTOSIHUE OT Kpasi TPaBEPChl WIIM KPOHIITEITHA

110 ocH TpyOBI H0JKHO OBITH He MeHee 1,0 Dy, (rae Py - yCIOBHBIN JraMeTp
TPYOBI).

2.33 PaccrosiHEEe OT TOBEPXHOCTH TETUIOM3OJSAIIMOHHON KOHCTPYKIIUU
TpyOOIIpOBOZIa /IO CTPOUTENBHBIX KOHCTPYKIMH 3JaHUS WIH [0
MOBEPXHOCTH TEIJIOM3O0JIAIIMOHHON KOHCTPYKIIMU JIPYroro TpyOompoBoja
JOJKHO OBITh B CcBeTy He MeHee 30 MM C yd4eToM MepeMenieHus
TpyOOmpoBOa.

2.34 B TemnoBBIX MyHKTax MAOIMYyCKaeTcsl K TPyOOIpoBoiaM OOJbIIEro
JuaMeTpa KpenuTh TpyOONpoBOAbI MEHBILIErO JUaMeTpa MpHU pacuere TpyO
Ha ITPOYHOCTb.



2.35 IIpoknaaky BOJIOIMPOBOJAA CIEAYET MPETyCMaTpUBaTh B OJJHOM PsIY
WK T0A TpyOONpOBOJaMHU TEIUIOBBIX CETEH, MpU 3TOM HEOOXOIUMO
BBIIIOJIHATh  TEIUIOBYK)  M3OJBLIMIO  BOAONPOBOAA I  HUCKIFOUECHUS
o0pa3oBaHMs KOH/ICHCATA Ha IOBEPXHOCTH BOAOIIPOBOIHBIX TPYO.

236 B TemnoBbIX MyHKTax MOJAIOLMMNA TpyOONpoBOA  CIEAyET
pacroiarath crpaBa OT 00paTHOTO TpyOOmpoBojia (MO X0y TEIJIOHOCUTENS
B TojaroleM TpyOOIMpoBoje) MpU MPOKIAJKE TPyOONpPOBOJIOB B OJHOM
pamy.

3. IlpucoennHeHue cucTeM NOTPEOJIEHUSA TENJIOTHI
K TeMJIOBBIM CETSAM

3.1 IIpucoenuHenre cucTeM NOTPEOIECHUS TEIUIOTHI CIEAYET BBITOIHATH C
y4€TOM  THAPABIMYECKOrO  pexuma  pabOThl  TEIUIOBBIX  CETEU
(mpe3omeTpuueckoro rpaguka) M rpaduKa H3MEHEHHUS TeMIIepaTyphl
TEIJIOHOCUTENS] B 3aBUCUMOCTH OT M3MEHEHHMsI TeMIepaTypbl HapY>KHOTO
BO3/yXa.

3.2 PacueTHas TemmnepaTypa BOJBI B MOJAIONIUX TPYOOIPOBOIAX BOSHBIX
terioBbiXx cererd mocie LTIl nmpu npucoenMHEHUHM CHUCTEM OTOIUICHUS
3JaHUNA 110 3aBUCHMOM CXE€ME JIOJDKHA IPUHUMATBCS PABHOW PaCUETHOU
TeMIIepaType BOJbI B MOAAIONIEM TPyOonpoBojie TerioBbix ceteit o LITTI,
Ho He Brimre 150 °C.

3.3 Cucrembl OTOIUIEHHUS, BEHTWIALMH M KOHAUIMOHHPOBAHUS BO3IyXa
JOJIKHBI IPUCOEIUHATHCS K ABYXTPYOHBIM BOJASIHBIM TEIJIOBBIM CETSM, Kak
IIPaBUJIO, TI0 3aBUCUMOM CXEME.

ITo HE3aBUCHUMOU cxeme, IIpeyCMaTPUBAIOLLEN YCTaHOBKY
BOJIONIOAOTPEBATENICH, JIOMYCKAETCS MPUCOEAUHSTH: CUCTEMbI OTOIUICHUS
12-3TaxHbIX 3MaHUN U Bbie (Wid Oojiee 36 M); CHUCTEMBI OTOIUICHUS,
BEHTWISIIIUU Y KOHJIMLIMOHUPOBAHUS BO3/yXa 3[IaHUU MPHU TMIPABINYECKUX
YCJIOBUSIX, U3JI0)KEHHBIX B M. 3.5, a TaKKE€ CHUCTEMbI OTOIUICHUS 34aHUN B
OTKPBITBIX CUCTEMAaX TEIJIOCHA0XEHUS MPU HEBO3MOXXHOCTH OOECIeYeHUS
TpeOyeMOoro KaduecTBa BOIbI.



3.4 Cucrembl OTOIUICHHS S,HaHI/Iﬁ CIcayeCeT IPUCOCIHNHATL K TCILNIOBBIM
CCTAM:

HETIOCPEICTBEHHO MPH COBIAJCHUU THIPABIMYECKOTO U TeMIEpaTypHOTO
PEXKHMOB TEIUIOBOM CETM M MECTHOM cuctemsl. lIpm stom caenyer
yunuTeiBaTh TpeboBanus mnpwi. CHull 2.04.05-91* u obecneunBath
HEBCKHUITAEMOCTh TMEPETPETOM BOABI MPU JUHAMHUYECKOM M CTaTHYECKOM
peXKHUMaX CUCTEMBI,;

yepe3 3JeBaTop MpU HEOOXOJUMOCTH CHUXKEHHS TeMIlepaTypbl BOJbI B
CUCTEME OTOIUICHHMsT W paclojlaraéMOM Harope Iepel dJIEBaTOPOM,
JOCTaTOYHOM JUIsI €T0 paboThI;

yepe3 CMECUTEIbHBIE HACOChl MPU  HEOOXOJUMOCTH  CHUKEHUS
TEMIIEpaTypbl BOABI B CUCTEME OTOIUIEHHS M pacCIOIaraéMOM HAarope,
HEJ0CTaTOYHOM JiJIsi pabOThI 3JieBaTopa, a TakKe MPH OCYIIECTBICHUU
ABTOMATHYECKOI'O PETYJIUPOBAHUSA CUCTEMBI.

3.5 Ilpu nprucOeIMHEHNN CUCTEM OTOIUICHHS U BEHTWISIHUHA K TEIJIOBBIM
CeTAM II0 3aBUCUMOM CXeM€ JUIsl OTKPBITOM M 3aKpbITOM CHUCTEM
TEIJIOCHAOKEHUS B COOTBETCTBUU C MHE30METPUUECKUM TPaPUKOM CIETyeT
npeaycMaTpUBaTh:

a) IpH pacrojiaraeMOM Hamope B TEIUIOBOW CETH Iepel] TEIUIOBHIM
IOYHKTOM,  HEJIOCTATOYHOM IS MPEOJOJCHHS  THAPAaBIXYECKOrO
CONPOTHUBJICHUS TPYOONPOBOAOB M OOOPYJIOBaHUS TEIJIOBOTO ITYHKTa M
cucteM motpebaeHus TermioTel mocie TII, - moakaumMBaronue HacOCHI Ha
o0paTHOM TPYyOOIPOBOE TEPEa BBIXOAOM M3 TEIUIOBOro NMyHKTa. Eciam mpwu
9TOM JaBJICHHE B OOPaTHOM TPyOOIPOBOJIE MPUCOCTUHAEMBIX CUCTEM OyAeT
HIDKE CTATHYECKOTO JABJCHHUS B ATHUX CHCTEMaX, IOJKAYMBAIOIIUN HACOC
JIOJDKEH YCTaHABIIMBAThLCS Ha IMOAIOIIEM TPYOOIIPOBO/IC;

0) mpu JaBIEHUM B TOJAIOIIEM TPYyOONpPOBOJIE TEIUIOBOM CETHU TMepen
TEIJIOBBIM MTyHKTOM, HEJIOCTATOYHOM JIJisi 0O€CrieYeHUs HEBCKUIIAHUS BOJIbI
(mpu pacUeTHOM TeMIlepaType) B BEPXHUX TOUKAX MPUCOCAUHEHHBIX CUCTEM
noTpeOyieHus] TEIUIOThl, - TMOJKAYMBAIOIIME HACOChl Ha MOAAIOUIEM
TpyOOMpOBOIE Ha BBOJIE B TEIJIOBOM ITYHKT;

B) MpPU JABJICHUU B TOJAIOIIEM TpPyOOMpPOBOAE TEIUIOBOM CETHU Mepes
TEIJIOBBIM MYHKTOM HMXKE€ CTAaTUYECKOrO JIaBJI€HUSI B  CHCTEMax



HOTPEOJCHUST TEIUIOTHI - IMOAKAYMBAIOIIME HACOCHI Ha IOAIOIIEM
TpyOONPOBOJC HAa BBOJIC B TCIUIOBOM IYHKT M PEryJsATOp HaBiCHHUS IO
ceOs" Ha 0OpaTHOM TPYOOIPOBOIE HA BBIXOJIC U3 TEIJIOBOTO ITyHKTA,

I) IPU CTAaTUYECKOM JIaBJICHUU B TEIUIOBOM CETH HUXKE CTAaTHUYECKOTO
JABJIEHUS B CUCTEMax MOTPEOJEHUS TEIIOTHI - PEryJsATOp NABJICHHS IO
ceOs" Ha oOpaTHOM TpPyOONPOBOJIE HA BHIXOJIE U3 TEIJIOBOTO MyHKTA, a Ha
nojaroleM TpyOoOonpoBo/ie Ha BBOJIE B TEIJIOBOM MYHKT - OOpaTHBIN KIIamaH;

J) OpU JABJIEHUU B OOpaTHOM TpyOONpOBOJE TEIUIOBOM CETH TMOCIe
TETUIOBOTO MMyHKTA HMXKE CTATHYECKOTO JAaBICHUS B CUCTEMaX MOTPEOICHHUS
TEIUIOTHl TIPU PA3NUYHBIX PEKUMax pabOThl ceTH (B TOM YHCIE MPH
MaKCHMaJIbHOM BOJIOpa3bope M3 0OpaTHOro TPYyOOIPOBOJA B OTKPBITHIX
CUCTEMax BOJIOCHAOXKEHHMS) - PEryJisaTop naBiieHus "0 ceda" Ha oOpaTHOM
TpyOOIIPOBO/IE HA BBIXOJE U3 TEIJIOBOIO YHKTA;

€) Tmpu JaBIEHWW B OOpPaTHOM TPyOOIPOBOJIE TEIJIOBOM CETH TOCTE
TEIJIOBOTO IMYHKTA, MPEBBIIAIONIEM JOMYCKaeMOE AABJICHUE IS CUCTEM

noTpeOJieHUs]  TEIJIOThI, - OTCEKAINIMK  KJamaH Ha  [OAalolleM
TpyOOIpOBOJE HA BBOJIC B TEIUIOBOM IMYyHKT, a HA 0OpaTHOM TPyOOINPOBO/IE
Ha BBIXOJE U3 TEIJIOBOIO TMYHKTAa - TMOJKAYMBAIOIIME HACOCHI C

MNpECAOXPAHHUTCIIbHBIM KIIaAIIaHOM;

) TIPH CTAaTHYCCKOM JABJICHUU B TEIUIOBOW CETH, IIPEBBIMIAIONIEM
JOIyCKaeMoe JTaBJICHUE JIJII CUCTEM IMOTPEOJICHUS TEIIOTHI, - OTCEKAIOIUi
KJIaTiaH Ha IMoJIaoleM TpyOOompoBo/ie MOociie BX0Aa B TEIJIOBOM IyHKT, a Ha
oOpaTHOM TpyOONpPOBOJIE IE€pel BBIXOAOM U3 TEIUIOBOrO IIyHKTA -
PEIOXPAHUTETBLHBIN 1 OOPATHBIN KIIaMaHBbI.

3.6 K ogHOMY 3I51€BaTOpy NPUCOEAUHSETCSA, KaK MPAaBUIIO, OJHA CUCTEMA
ororuieHus. Jlomyckaercs NpUcOeAUHATh K OJHOMY 3JIEBAaTOPY HECKOJIBKO
CHUCTEM OTOIUICHHUS C YBSI3KOUW T'UJIPABIMUECKUX PEKUMOB ITUX CUCTEM.

3.7 CMmecuTebHbIC HACOCHI AJI1 CUCTEM OTOIUICHUS YCTAHABJIMBAIOTCA:

a) Ha MepeMbIYKe MEXKIY IMOJAI0IIeM U 0OpaTHBIM TPYyOOIPOBOIAMH TIPH
pacrojiaraéMoM Hamope Mepe] y3J0M CMENIEHUs, JOCTaTOYHOM ISt
IIPEOJOJIEHUS TUAPABIMYECKOTO CONPOTHUBIICHHUS CUCTEMBl OTOIUICHUS H
teroBbiX ceteil mocne LTI, m mpu naBmeHnn B oOpaTHOM TPyOOIPOBOAC
TEIJIOBOM CETH IOCJE TEIUIOBOro MyHKTa HEe MeHee ueM Ha 0,05 MIla Beie



CTaTHUYCCKOI'O AaBJICHHA B CUCTCMC OTOIIJICHMA,

0) Ha oOpaTHOM TpyOONpOBOJE TEepea y3J0M CMEIICHUS WIW Ha
HOJAIOUIEM TPyOONpPOBOJAE MOCIE Yy3Ja CMEIICHHS IpH PAcloiaraeMoM
HAmope Mepel Y3JIOM CMEHIEHHUs, HEIOCTATOYHOM [UIsl IPEOJIOJECHUS
TUIPABINYECKOTO CONMPOTUBIICHUS], YKa3aHHOIO B MOAMYHKTE "a", mpu 3TOM
B KAueCTBE CMECHUTEIbHBIX HACOCOB MOTYT OBITh HCIIOJIb30BaHbI
N0/IKaYMBAIOLIME HACOCHI, PEyCMaTpUBaeMble B COOTBETCTBUM ¢ M11.3.5, a,

0, B, €.

3.8 Cucrembl BEHTWISIIIMA W KOHAMIMOHUPOBAHUS BO3JAyXa 3JaHUUN
MPUCOETUHSIOTCS K TEIUIOBBIM CETSAM:

HEMOCPEJICTBEHHO - KOrja He TpedyeTrcss HM3MEHEHMsSI pPacueTHBIX
napaMeTpoB TEIJIOHOCUTEIS;

yepe3 CMECHUTEIbHBbIE HACOChl - NPU HEOOXOAWMOCTH CHIKEHUS
TEMIEpPaTypbl BOJABI B CHCTEMax BEHTWIALMU W KOHJIUIMOHUPOBAHUS
BO3[yXa; i1  MOJAEpKaHUA  TMOCTOSHHOM  TeMmIepaTypbl  BOJBI,
nocTtynaroomeid B Kamopudepbl  BTOPOro  MOJOrpeBa  CUCTEM
KOHJIUIIMOHUPOBAHUS BO3[yXa, a TakXke s oO0ecredeHUs] HEBCKUIIaHMS
BOABl B BEPXHUX TOYKAX TPyOOINPOBOJOB U KalopudepoB cHUCTEM
BEHTWISIIMKM W KOHAMIIMOHUPOBAHUS BO3JyXa (€CiIM HE YCTaHOBJICHbI
M0JIKAYMBAIOLIME HACOCHI ISl IPYTUX CUCTEM Mo 11.3.5, 0).

Mecta YCTaHOBKM CMECHUTEIBHBIX HACOCOB JIi CHCTEM BEHTWISIIMH
BBIOMPAIOTCSI aHAJIOTMYHO CMECHUTEIIBHBIM HacocaM JIjIsi CUCTEM OTOILICHUS
mo m.3.7.

3.9 B TemioBbIX MyHKTax MOTPEOUTENIEd TEIIOTHl C 3aBUCUMBIM
IIPUCOEANHEHNEM CHUCTEM OTOIUICHMS, BEHTWISALUWHA U KOHAULMOHUPOBAHUS
BO3[lyXa, B KOTOPBIX PEXKUM TEIJIONOTPEOJEeHNUs HE oOecreunBaeTcs
INPUHATBIM HAa HMCTOYHHMKE TEIUIOTHl IEHTPAJIbHBIM  Ka4eCTBEHHBIM
pEeryJIMpOBaHMEM  OTIYCKa  TEIUIOTBL,  CJIEAYET  IpelyCcMaTpuBaTh
KOPPEKTUPYIOLIHE HACOCBI W peryJimpyemsie AJIEBATOPBHI,
OCYILIECTBIISIIOIME CHUKEeHUE TeMneparypbl Boabl nocie LTII wim WUTII B
COOTBETCTBHUH C TpaduKaMu TeMIIepaTyp TEIUIOHOCUTENSI B ATUX CHCTEMaXx.
[Ipu >TOM M3MEHEHHE TemIlepaTrypbl BOAbI IIPOU3BOAUTCS aBTOMATHUYECKU
PEryJIATOpOM IOAAYH TEIUIOTHI.



KoppekTupyromue Hacocbl YCTAaHaBIMBAKOTCS, Kak MpPaBWIoO, Ha
HNEpEMbIUKE MEXJy MOJAIIUM U 00paTHbIM TpyOONpoOBOJaMHU IOCIHE
oTOopa BOJBI M3 TMOJAIIICTO TPyOONpoBOJa MW 10 OTOOpa BOABI M3
oOpatHOoro TpyOOmpoBOJa Ha BOJIOIMOJOTPEBATENM WJIM CMECUTEIbHBIC
yCTpOMCTBa ropsuero BojocHaOkeHus. llepmonbl pabOTBl 3TUX HACOCOB
ONPENEIATCA B 3aBUCUMOCTH OT IPHUHITOTO HA MCTOYHHMKE TEILIOTHI
rpauka peryJupoBaHUs OTIyCKa TEIJIOThl, CXE€Mbl MPUCOEAUHEHUS
BOJIONIOAOTPEBATENCH TropsAYero BOJOCHAOXKEHHUS, pPACUETHOTo Trpaduka
temneparyp Boael B cerax nociae LTII w pacyeTtHbIX Temmeparyp
BHYTPEHHETO BO3/lyXa B MOMeLEeHUsAX. OHU MOTYT OBITh TaKXKE COBMEIEHBI
C NOJKAaYMBAKOIIMMH HACOCAMU, YCTaHABIMBAEMBIMU 110 11.3.5.

3.10 B TemnoBbIX MyHKTaX NOTPEOUTENICH TEIUIOThl C HE3aBUCHUMBIM
MPUCOEANHEHNEM CUCTEM OTOIUICHUS, BEHTWISIUMUA U KOHAMIIMOHUPOBAHUS
BO3/lyXa IS PETyJIMPOBAaHUS B COOTBETCTBHHM C PACUETHBIM TpaduKom
TEMIIEPaTypbl BOJBI IIOCIE BOAONOAOTPEBATEIICH CIIEIyeT IIPEAyCMAaTPUBATh
PETYNATOP NOAAYM TEIUIOTHI HAa OTOIICHHUE.

HupKyasiquOHHBIE HACOCHI MPHU HE3aBUCUMOM CHCTEME TEIJIOCHAOXKEHUS
YCTaHABJIMBAIOTCS Ha OOpaTHOM TPYOONpPOBOJE OT CHUCTEM OTOIUICHMUS,
BEHTWISIMU U KOHIUIIMOHUPOBAHUS BO3/1yXa Mepe]l BOAOIOAOTPEBATEIEM.

3.11 OO1iecTBEHHOE 3JaHHE C TEIJIOBBIM ITIOTOKOM Ha BEHTIJISLIUIO OoJiee
0,5 MBT cnenyer npucoeuHsaTh K TerioBbiM ceTsiM B L[TII otnenbHO OT
JKMJIBIX U OOIIECTBEHHBIX 3JaHUKM C TEIUIOBBIM IIOTOKOM Ha BEHTWIISIIUIO
menee 0,5 MBT kaxngoe. UTII takoro oOIIeCTBEHHOIO 3JaHHUSA JOJKCH
obOecrieunBaTh pabOTOCIOCOOHOCTh BCEX CHCTEM  TEIUIONOTPEOICHUS
37aHUS.

[IpenycmarpuBath camoctoarenbHble TpyOonpoBoasl oT LTIl x 3manuto
JUISl TPUCOEIMHEHUS OTAEIBHO CUCTEM BEHTHIISIIMN HE PEKOMEHAYETCS.

3.12 Ilpm npucoennnenun k LTIl rpynmbel 3maHui ¢ HE3aBUCHMBIM
NPUCOEANHEHNEM  CHUCTEM  OTOIUIEHMS W BEHTWDILUM  CIENYET
npenycMatpuBath yctaHoBKy B LI TII oOuiero BogonogorpeBaTens.

Pacuetnas Temneparypa BOAbI MOCIE€ BOJONOAOTPEBATENS B 3TOM CIIy4yae
JOJDKHA TMPUHUMAThCA B 3aBUCUMOCTH OT pajuyca JIEWCTBUS TEIUIOBBIX
ceTel moclie TeIIOBOro MyHKTa, Kak npasuio, Ha 10-30 °C Huke NpuHATOU
B CETAX J0 BOJOIOAOTPEBATENA CO CMECUTENbHBIM ycTporictBoM B UTII,



O6€CHC‘II/IBaIOHII/IM Tp€6y€M0€ CHMKCHHC TCMIICPATYPLI BOJAbI B CHUCTCMaAX
OTOIIJICHHA.

3.13 3anonHeHue W MOANMUTKY BOASHBIX TemioBbix ceteil mocie LTII u
CUCTEM TMOTPEOJICHUS TETUIOTHI, MPUCOSTUHSIEMBIX K TEIUIOBBIM CETSIM T10
HE3aBUCHUMOM CXeme, CIeayeT MpeaycMaTpuBaTh BOAOM U3 0OOpaTHOro
TpyOOIpoOBOAa TEIMIOBOM CETH MOAMUTOYHBIM HACOCOM WM O€3 HEro, eciu
JaBJIcHHWEe B OOpaTHOM TPyOOMpPOBOJIE TEIUIOBOM CETHU JIOCTATOYHO JIst
3aII0JIHEHUS] MECTHOU CUCTEMBI.

I[Ipyu o0OOCHOBaHWM JIONMYCKAETCs TOJNMUTKA YKa3aHHBIX CHCTEM U3
MOJIAFOIIETr0 TPYOOIPOBOa TEIJIOBOM CETH C OOCCIECYCHHEM 3allUTHI dTUX
CHUCTEM OT TPEBBINICHUS B HHUX JABJICHUS M TEMIICPATypbl BOJbI, a B
OTKPBITBIX CHCTEMaX TEIUIOCHAOXEHUSI - W W3 CHCTEMBI TOPSYEro
BOJOCHA0KEHHSL.

[ToanuTka BOAOM M3 BOAONPOBOAA HE JIOITYCKAETCS.

3.14 Cxema  npucoeauHEHHs  BOJAOIOJAOTPEBATENEN  TOPAYETO
BoJloCHAOXeHus: (puc. 1-8) B 3akKphITBIX CHUCTEMaxX TEIUIOCHAOXKEHUSI
BBHIOMPAETCS B 3aBUCHUMOCTH OT COOTHOIICHUS MaKCHMAaJIbHOTO TOTOKa
TEIJIOTHl Ha TopsdYee BOJOCHAOKEHHE Chmer W MAKCHMAJIBHOTO TIOTOKA

TeIUIOTHI Ha oToruienue Lomax -

0
022 2> {1 _ npocTymenuaras cxema (puc. 1,7);
o max

0
02< e < 4 _ pyxcrynendaras cxema (puc. 2-6,8).

QO max
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BOJ0ONOJAOIPeBaTe/Ied ropsi4ero BOA0OCHAOKEeHUS C
aBTOMATHYECKUM
peryJupoBaHueM PacxoAa TeIUIOThl HA OTOIJICHHE
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3JIEKTPONPUBOJIOM; 4 - PETYJISTOP MEPENajia TaBICHUM
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8 - KOPPEKTUPYIOLIUIA MOIMEIINBAIOIINNA Hacoc; 9 - TerocueTuuk; 10 -
JaT4uk Temneparypsl; 11 - naTuuk
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Puc. 2. JIByxcTyneH4yaras cxema NpucoeIuHeHUus
BOAONOAOIPeBaTe/IeH
ropsiyero BOJAOCHAOKeHHUS AJIsl 5KUJIBIX U 001 eCTBEHHBIX
3JaHUN U JKUJIBIX
MHKPOPAHOHOB € 3aBUCUMBIM NMPHUCOCAUHEHUEM CUCTEM
OTOIJICHHUS
B LITII u UTII

a - CXeMa C CaMOCTOSITEIILHBIM PETYJIITOPOM OTPAHUYCHHS PacX0/ia CETeBOU
BOJIbI HA BBOJ;
0 - bparMeHT cXeMbI C COBMEIIIEHUEM (PYHKITUI peryIUpOBaHUs pacxoa
TETJIOTHI HA OTOTUICHHE,
ropsiaee BOJIOCHA0KCHHE M OTPaHUUYCHUS PacX0jia CETEBOUM BOJIBI B OJTHOM



perymusitope

1-13 - cm. puc. 1; 14 - perynsatop orpaHuYeHUs MaKCUMaJIbHOTO pacxo/ia
BOJIbI Ha BBOJI (IIPSIMOTO JEHCTBUS);
14a - naTumk pacxoja BOJbl B BUJE CYKAIOUIEr0 YCTPOCTBa (KamepHas
aunadparma); 15 - peryasTop nogauu TEIioTh
Ha OTOIUIEHME; 16 - 3a1BMXKKA, HOPMAJIBHO 3aKpeITas; 17 - perymarop
MoJia4M TETUIOTHI Ha Topsiuee BOJOCHAOKEHUE

(TpstMOTO EHCTBUSA)
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Puc. 3. JIByxcTyneH4yarasi cxema npucoeIuHeHUus
BOJOIIOAOTPeBaTeIel rOpA4ero
BOJOCHA0KEHUS JJIS MPOMBIILJICHHBIX 3aHUN 1
MPOMILIOIIAJA0K € 3aBUCUMbIM
npucoeauHenueM cucrem ororvieHus: B LTI

1-17 - em. puc. 1, 2; 18 - curHai BKJIIOYEHHS] HACOCA IIPHU 3aKPBITHH
kianana K-2; 19 - perynarop nepenaja aaBieHU (371€KTPOHHBIN)
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Puc. 4. JIByxcTtyneH4yaras cxemMa npucoeIuHeHus
BOJOIIO0TPeBaTeIeil ropsa4ero
BOJOCHAOKEHUS JJIS )KUJIbIX U 00IIIECTBEHHBIX 31AHUN U
JKIUJIBIX MUKPOPAHOHOB

C He3aBMCHUMbIM NpucoeauHeHueM cucrem ororvienusi B LITII

u UTII

1-19 - cMm. puc. 1-3; 20 - Bogonoxorpesarens oToreHus; 21 - Bogomep

TrOpAYEBOIHBIN;

22 - IOANUTOYHBIA HACOC OTOIUIEHUS; 23 - pEryNsaTOp MOANUTKY; 24 -
IPEAOXPAHUTEIbHBIN KIIAMaH;
25 - QUPKYJALMOHHBIN HACOC OTOILICHUS
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Puc. 5. JIByxcryneH4yaras cxema nNpucoeIuHeHUus

BOJOIIOAOTPeBaTeIell ropa4ero

BoaocHa0:xxeHnus B UTII ¢ BomocTpyHHBIM 3J1€BATOPOM U

aBTOMAaTHYECKUM

peryJupoBaHueM pacxoAa TemioThl HA OTOIICHHE
(mpuMep y4deTa TEIUIOTHI 110 BOJIOMEPaM)

1-25 - cm. puc. 1-4; 26 - BogOCTpyHHBIN 31€BaTOP
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Puc. 6. JIByxcTyneH4yaras cxema npucoeIuHeHus
BoOJoONoAOrpeBaTe/iell ropsyero
BoaocHa0xkeHus B UTII ¢ 3aBucuMBbIM NpUCOeIMHEHHEM
CHCTEM OTOIICHUA

U nopacagHbIM aBTOMATHYECKUM PeryJMpoBaHueM
pacxoaa TemjIoThl HA OTOIJICHUE

1-25 - cm. puc. 1-4

Omonnenue pacadod Au &
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Puc. 8. JIByxcTyneH4yaras cxema npucoeIuHeHus
BOJOIIO0TPeBaTeIeil ropsa4ero
BOJOCHA0KEHUS C 3AaBUCUMbIM NPUCOEINHEHUEM CHCTEM
OTOIUICHUS IPHU OTCYTCTBUH
peryjasaTopos pacxoaa Temiaorbl Ha oTorvieHue B LITII u UTII

1-21 - c™m. puc. 1-4

IIpu sToM st cxem, yKa3aHHBIX Ha puc. 1-6, mpemycmarpuBaercs
ABTOMATUYECKOE OTPaHMYEHHNE MAKCUMAJIBHOTO pacxoja BOJbl U3 TEIJIOBOM
CETHU Ha BBOJI U PETYJIMPOBAHUE PACXO/IA TEIJIOTHI HA OTOIJICHUE.

Cxembl, yKa3aHHble Ha pHUC. 7 W 8, NPUMEHSAIOTCA NIPU OTCYTCTBHH
PEryJIATOPOB PAaCX0/1a TEIUIOTHI HA OTOIUIEHHUE. JIJIsl 3TUX CXEM IPUMEHSETCS
cTabuiM3alus pacxoia BOJAbl Ha OTOIJIEHUE, OCYIIECTBIIsIEMAsl PEryIsITOPOM
nepenaja gaBjieHui (1mos. 4).

3.15 B cxemax, ykazaHHbIX Ha puc. 2 W 4 (C OrpaHuYeHUEM
MaKCHUMaJIbHOT'O pacxojia BOJbI HAa BBOJ JJIA KWIBIX M OOIIECTBEHHBIX

H3 cucme
(et Bererrrin



3JaHUM C TPUCOCAMHEHHUEM HX K TerioBbIM cetam uepe3 LTI u ¢
MaKCHMAJIbHBIM TEIIOBBIM ITOTOKOM Ha BEHTWIALUIO vmax HE OONIEE 15%
MAaKCHMAJIbHOIO  TEIUIOBOIO IOTOKAa Ha  oTomuieHre  Lomax),  mpu
ONpPEAECICHUN MaKCUMAJIbHOTO pacxo/a BOJIbl M3 TEIJIOBOW CETH Ha BBOJ
CIEIyeT UCXOJUTh U3 MAaKCHMAaJIbHBIX TEIUIOBBIX MOTOKOB HA OTOIUIEHUE U
BEHTHJISIIIUIO M CPEJHETO TEIUIOBOT'O MOTOKAa Ha ropsiuee BOAOCHAOXKECHHE B
CpeHUE CYTKH 3a HEACII0 OTOMUTENbHOro mepuoja Zmm. OrpaHuyYeHHE
MOJaYu TEIJIOHOCUTENS IS OTUX CXEM CJIelyeT BBINOJHATh IyTeM
NPUKPBITUS  KJlallaHa, pEryJHpPYyIONIero IMoJadyy TEIUIOHOCHUTENS Ha
OTOIUICHHUE U BEHTUJISAIIUIO.

3.16 B cxemax, ykazaHHbIXx Ha puc. 1 um 3 (c oOrpaHHYECHUEM
MAaKCHMAaJIbHOTO Pacxoja BOJIbI Ha BBOJ JJI1 MPOU3BOJCTBEHHBIX 3/IaHUH, a
TaKXe JUIsi OOIIECTBEHHBIX 3JaHUN C MPHUCOCAMHEHHUEM HX K TEIUIOBBIM
ceram 4yepes LTIl wm ¢ TemnoBeiIM MNOTOKOM Ha BEHTWIALMIO U
KOHJIUIIMOHUPOBAHUE BO3ayXa Qvmax OOJIEEe 15% MakCHUMaIbHOTO TEIJIOBOTO
notoka Ha oTomieHue Zomer), IpH ONpPENENCHUM MAaKCUMAJIbHOTO Pacxoja
BOJIbI M3 TEIUIOBOW CETM HAa BBOJ CIECAYET UCXOAUTHh M3 MaKCUMAJIbHBIX
TEIJIOBBIX TOTOKOB Ha OTOIUJICHUE, BEHTWISIUIO U Topsuee BOJIOCHAOKEHHE:
Ohmax - TIPU OTCYTCTBUU OAKOB-aKKYMYJIATOPOB Ha ropsiuee BOJIOCHAOKEHUE
WM CPEJHEro TEIUIOBOIO MOTOKAa Ha ropsdyee BoJOCHaOXKeHue, Pwm - TIPHU
Haau4Iuu OaKOB-aKKyMyJsTOpOB. B 3ToM cilyyae orpaHuyeHue Ioaadu
TETUIOHOCHUTENISE HAa BBOJI CICAYET BBINOJHATH IIYTEM MHPUKPBITHS KJIallaHa,
PETYIHUPYIOLIETO MOAa4Yy TEIIOHOCUTEISI Ha BOJOMOJAOTPEBATEL TOPSYETO
BOJOCHAOKECHHUS.

3.17 Cxemsl, yka3aHHble Ha puc. 1, 2, 4, MOI'YyT NPUMEHATHCA TAKXKE U B
UTII, npu »>ToM mnomarOmuid TpPyOONpPOBOJ CHUCTEMBbI BEHTHJISIIUU
NOAKJIIOYAeTCsl 10 KIalaHa, peryJupyrolero Iojady TEIUIOThl Ha
OTOILUICHHE.

3.18 Ha puc. 5 u 6 npuBeeHbI JBYXCTYIIEHYATHIE CXEMBbI IPUCOCANHEHHUS
BOJIOTIOIOTpeBaTesiel ropsiaero BojocHaOxeHuss B UTII ¢ neHTpaibHBIM
ABTOMATUYECKUM PETYJUPOBAHMEM TMOJA4YM TEIJIOTHI Ha OTOIUICHHE C
IIOMOIIBID BOJOCTPYMHOI'O 3JIEBATOpPa C PEryJUPYIOLIEW WINIOW U C
nodacaHBIM aBTOMAaTHUYCCKUM PETYyJIMPOBAaHUEM II0Jaud TEIUIOTHl Ha
OTOIIEHUE (CM. pHC. 6).

ABTOMAaTHYECKOE PETYIMPOBAHUE NOAAYM TEIJIOTHI Ha otoruieHue B UTII
MOXKET OBITh TMPUMEHEHO TakXKe [JJs1  OJHOCTYNEHYaTOM  CXEMBbI



IMPUCOCANHCHHNA BO,IIOHOIIOFpGB&TGJIGI?I ropsa4ero BOI[OCHa6)K€HI/IH I10 pucC. 1.

3.19 Ilpu npUMEHEHHH OJTHOCTYNEHYATOM CXEMBbI 110 PUC. 7 MEPEMBbIYKa C
3aBJKKOM 4 OTKphITAa B OTOMHUTENbHBIM MEPHOA MPU COOTHOUICHUHU

On o
#4- < 0,2 (Bomononorpesaresb paboTaeT Mo MPEABKIIIOUCHHON cXeMe), a

QO max

nepeMbluka C 3aJBIDKKOM 5 TmpemaycMarpuBaercs Jyuisi paOOThl B JICTHUM

. On max > 1 o
nepuoa; npu COOTHOIICHUHN IEpEMBIUKA C 3aABUIKKOU A He
o max

TpeOyeTcs, U BOAOINONOIPEBATENIb pPAadOTAaET B TEYEHUE BCEro roja IO
napajuIeIbHON CXEMe.

[Ipyu mpuMeHEHHM JBYXCTYNEHYATOM CXEMBbI MO pUC. 8 IS KWIBIX U
OOIIIECTBEHHBIX 3JIaHMH C MAaKCUMaJbHBIM TEIUIOBBIM ITIOTOKOM Ha
BEHTHJIAIUIO MeHee 15% MakcMMaabHOT'O TEIIOBOTO IMOTOKA HAa OTOIJICHHUE
BOJIOTIOIOTPEBATEb 2-M CTYNEHU B OTOMHUTEIBHBIN TEpPHOa paboTaeT IO
MepEMbIUKE C 3aJIBUKKON 4 (IO MPEeABKIIOYEHHON CXEMeE), a TIepeMbIuKa C
3anBkKor b mpemycmarpuBaeTcss nisi paboTel B jeTHHi mepuon. [lpu
MIPUMEHEHUU 3TOW CXEMBI B MPOW3BOJCTBEHHBIX 3[aHUSX WM HA TPYIILY
OOIIIECTBEHHBIX 3JaHUN C TEIUIOBLIM ITOTOKOM Ha BEHTHWIALMIO Ooiiee 15%
TEIUIOBOTO MOTOKA HA OTOIUIEHWE IMEPEMbIUKA C 33JBHKKOW 4 B CXeMe Ha
puc. 8 He mpeaycMaTpUBaeTCs, BOJIOMOAOTpPEBATENIb PabOTaeT B HAIUYUHU
BCETO0 T0JIa I10 NEPEMBIUKE C 3aIBUKKOU b 110 CMEMIAHHOU CXEME.

3.20 IlpuBeneHHbIE CXEMbl MPUCOEAMHEHUS IMOTpeOUTENEH TEMIOThl K
TEIJIOBBIM CETSAM HE OXBATBIBAIOT BCEX BO3MOXHBIX BapHaHTOB. Moryt
OPUMEHATBCA TaKXK€ JPYyrHMe CXeMbl MPUCOECIUHEHUs] MOoTpeduTenen
TEIUIOTHl K TEIUIOBBIM CETSIM, OOECIEUMBAIOIIUE MUHUMAJIbHBIM pacxo
BOJABbl B TEIUIOBBIX CETAX, JKOHOMHIO TEIUIOTHI 3a CYET IPUMEHEHUs
PEryJIATOPOB Pacxoja TEIUIOThI U OTPAaHUYUTEIEH MAKCUMAJIBHOTO pacxona
CETEBOM  BOJbI, KOPPEKTUPYIOLIIMX HACOCOB WM  JJIEBATOPOB  C
ABTOMATHYECKUM PErYyJHPOBAHHMEM, CHIKAIOIIUX TEMIIEPAaTypy BOJIBI,
IIOCTYNAIOIIEW B CUCTEMBI OTOIUICHHUSI, BEHTWISALUA U KOHAUIMOHUPOBAHUS
BO3/1yXa.

3.21 Ilpu TemnocHabXeHUU OT KOTeJIbHOM MoImHOCThIO 35 MBT u MeHee
IpU TEXHUKO-DKOHOMHUYECKOM OOOCHOBAHHWU JOMYCKAETCS MPUCOCIUHEHUE
K TETUIOBBIM CETSIM BOJIONOJIOTpEBATENEH CUCTEM ropsYero BOJAOCHA0KEHUS
0 OJIHOCTyNeHYaTon cxeme (cM. puc. 1 u 7) HE3aBUCUMO OT COOTHOIIICHHUS
TEIJIOBBIX HATPY30K CUCTEM TOPSYETro BOJAOCHAOKEHUS U OTOIIJIICHUSI.



3.22 B 3akphITBIX CHUCTEMax TEIJIOCHAOKEHUS TPU TPUCOCTUHEHUU K
TETJIOBBIM CETSM CHUCTEM TOPSYErO BOJOCHAOKEHUS C IUPKYJIAIMOHHBIM
TpyborpoBogomM (cM. puc. 1 - 8) IOWKHBI TIpPeAyCMaTPUBATHCS
UUPKYJSLUOHHBIE WM  [OBBICUTEIbHO-IUPKYJAIIMOHHBIE HACOChl B
cootBeTcTBUM ¢ TpeOboBanusmu CHull 2.04.01.85.

3.23 IIpn JBYXCTYIIEHYaThIX cxemMax IIPUCOEIUHEHNS
BOJIONIOAOTPEBATENIEH CUCTEM FOPSYEro BOJOCHAOKEHHSI C PUHYAUTEIbHON
HUPKYJSIIUE BOABI LUPKYJISLUUOHHBIA TpPyOONpPOBOJ PEKOMEHYETCs
OPUCOEIUHATh K  TpyOONpOBOAY  HArpeBaemMol  BOABI  MEXKIY
BogonoaorpeBarensiMu | u Il crymenew, a mnpu mnapaaielbHOM CXEME
IPUCOEIUHEHUS - K TPyOONpPOBOLY XOJIOJAHON BOJONPOBOJHOM BOJIBI MIIH K
TpyOOIIPOBOY HarpeBaeMoOM BOJbI MEX/1y CEKLUSIMU BOJIONOOrPEBATEIS.

3.24 Topsuee BogocHAOKEHHE B OTKPBITBIX CHUCTEMax TEIUIOCHAOKEHUS
JIOJKHO TPUCOCIMHSITHCS K TOJAOIIEeMy W oOpaTHOMY TpyOOompoBojgam
JIBYXTPYOHBIX BOJSHBIX TEIUIOBBIX CETEH Yepe3 PEeryisiTop CMEIICHUS BOJIbBI
(puc. 9) Mg MomaYu B CHCTEMY TOPSYETO BOJOCHAOKEHUS BOJBI 3aJaHHOM
TEeMITepaTyphl.
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Puc. 9. Cxembl NpUCOeTUHEHUS CUCTEM IOPS1€ro
BOJOCHA0xkeHuA U oTomienuss B UTII
NP 3aBUCUMOM (a) IPUCOCAUHEHUM CUCTEMbI OTOIICHUS
yepes 3J1eBaTop (IIYHKTHPOM - ¢ HMPKYJISLUOHHBIM HACOCOM) €
Y4€TOM TeIUIOTHI 0 TeIJIOMepPy U He3aBUCUMOM (0) - ¢ yueToM
TEIJIOTHI 110 BOJIOMEPY

1-26 - cm. puc. 1-5; 27 - perynsatop cMeIEeHUs TopsYend BOIBI; 28 -
TerioMep AdyXHIOTOYHBIA TPEXTOUEUHBIH; 29 - npoccelnbHas nuadparma

OT6op BOABI ISl TOPSAYErO0 BOJOCHAOXKEHUS W3 TPYyOONPOBOAOB U
pruOOPOB CUCTEM OTOTUICHUS HE JTOTTYCKAEeTCSl.

3.25 B OTKpBITBIX CHCTEMax TEIUIOCHAOKECHUS UPKYISITMOHHBINA
TpyOOIIPOBOZ CHUCTEMBI TOpSYETO  BOJAOCHAOKEHUS  PEKOMEHIYETCs
IPUCOEIUHATh K 00paTHOMY TpyOONpOBOAY TEIUIOBOM CETH IOcie oTOopa
BOABl B CHUCTEMY TOpSYEro BoOAOCHaOkeHus (puc. 9, a); mpu 3TOM Ha
TpyOONpoBOAEe MEXKIYy MECTOM OTOOpa BOJbI W MECTOM MOAKIIOYEHUS



UPKYJISILIHOHHOTO TPYyOOIIPOBOJIa TOJKHA TIPelyCcMaTpUBaThCs nuadparma,
paccuMTaHHas Ha Tall€HUWE Hamopa, PaBHOTO CONPOTHUBIEHUIO CUCTEMBI
TOpSTYET0 BOJAOCHA0KEHUS B IUPKYJISIITAOHHOM PEXHUME.

3.26 B OTKpBITBIX CHCTEMaX TETUIOCHAOXKECHHMSI TIPU JIABJICHUU B 0OpaTHOM
TpyOOIIPOBOJIE TEIUIOBOM CETH, HEJOCTaTOYHOM Ui TOJa4d BOJABI B
CUCTEMY TOpSYEro BOJOCHAOKEHHUS, HA TPyOONpOBOAE ropsSUYeil BOAbI MOCIE
peryisitopa CMELIEHUs CIEAyeT MpeayCMaTpuBaTh  MOBBICUTEIBHO-
HUPKYJSIUOHHBIA Hacoc (puc. 9, 0). Ilpu 3ToM ycrtaHoBka Auadparmsl,
npeaycMOTpeHHoH 1. 3.25, He TpeOyeTcs.

3.27 l'opsiuee BoAOCHAOXKEHUE AJII TEXHOJOTHMUECKUX HYXKJ OMYCKAeTCs
npeaycMaTpuBaTh M3 CHCTEMBbl  TOpSYEro  BOJAOCHAOXKEHUS st
XO3SIUCTBEHHO-OBITOBBIX ~HYXJ, €CJIIM TMapaMeTphl BOJBI B CHUCTEME
XO03STUCTBEHHO-TIUTHEBOTO  BOJIOMIPOBOJIA  YJIOBJIETBOPAIOT TPEOOBAHUSIM
TEXHOJIOTUYECKOTO MOTPEOUTEIS, IPU YCIOBHH:

HaJINn4us FOpr‘IGfI BOAbI IIMTBCBOI'O KadC€CTBa I TCXHOJIOTHMYCCKHUX
IMpoHCCCOB,

OTCYTCTBUSI TPOU3BOACTBEHHOI'O BOJIONPOBOJIa C Kaye€CTBOM BOJBI,
MPUTOAHBIM JJIsl JAHHOTO TEXHOJOTMYECKOT0 Mpoliecca.

3.28 Ilpm  TemnocHaOXEHUHM OT OJHOTO  TEIUIOBOTO  ITyHKTa
IPOU3BOJICTBEHHOIO WMJIM OOIECTBEHHOTO 3[aHMs, UMEIOUIEr0 pa3iHyHbIe
CUCTEMbI MOTPEOJIEHUS TEIJIOThI, KAKIYI0 M3 HHUX CIEIYeT MPHUCOEAUHSTH
0  CaMOCTOATEIbHBIM  TpyOONpoBOJaM  OT  pacHpeleIUTEIbHOrO
(momarommero) um cOopHoro (oOpaTHOro) KoyuiekTopoB. Jlomyckaercs
OPUCOEAUHATh K  OJHOMY  o0mieMy  TpyOOmpoBOAYy  CHUCTEMBI
TEIUIONOTPEeOICHHS, Pa0OTAIOIIKE NTPU PA3TUYHBIX PEKUMAX, y/IaJICHHBIE OT
TEII0BOro myHkra 6osee yeM Ha 200 M, ¢ IpOBEpKOM pabOTBI ITUX CUCTEM
Opd MaKCUMANbHBIX M MHUHUMAQIBHBIX pacxojax ¢ mapaMmerpax
TETUIOHOCUTEJSL.

3.29 OOpaTHbIii TPyOONPOBOJ, OT CUCTEM BEHTHJISIIUU MPUCOCAUHSIETCS
nepes BOJOMO0rpeBaTeIeM Tropsiuero BojocHaokeHus | crynenu.

[Ipu 3TOM, eciu moTepu JABJICHUS IO CETEBOU BOJIE B BOJIOIIOOIPEBATEIIE
[ crymenu mpeBbicaiTt 50 «klla, oOopyayercs TmepemMbluka BOKPYT
BOJIOIIOJOTPEBATEIISl, HA  KOTOPOM  YCTAHABIMBAKOTCA  JIPOCCEIIbHAsA



muadparMa WIM PEryJIupyIOMMiA KIlalaH, pacCUUTaHHbIE HA TO, YTOOBI
NOTEPU JAaBJIEHUA B BOJOMNOJOIPEBATE]IE HE MPEBBIIATIN PACUYETHOMN
BEJINYMHBI.

3.30 K mnapoBbIM TEIUIOBBIM CETSIM MOTPEOUTENH TEIJIOTHl MOTYT
IIPUCOEAUHATHCS: 10 3aBUCHMOM CXEME - C HEIOCPEACTBEHHOM NOAadeu
napa B CHUCTEMbI TEIUIONOTPEOJ]ICHUS C W3MEHEHUEM WIH 0€3 M3MEHEHUs
apaMeTpoB Iapa; IO HE3aBUCUMOM CXeMe€ - uepe3 IapOBOJSHBIC
II0JIOTpEBATENH.

Hcnons3oBaHue JIIA LeJeu ropga4dcro BOJIOCHa6}KeHI/I$I IMapoOBbIX
BO,Z[OHaneBaTeJIeﬁ 6ap60Ta>1<H0r0 THUIIA HC JOITYCKACTCA.

3.31 Ilpu HEOOXOAUMOCTH W3MEHEHHUS TMapaMeTpoB Iapa JIOJDKHBI
peAyCcMaTpUBaThCs PEIyKIIMOHHO-OXJIAIUTENIbHbIE, PEAYKUHUOHHBIE WIH
OXJIaJIUTEIIbHBIEC YCTAHOBKHU.

Pa3menienne 3TUX yCTPOMCTB, a TaKK€ YCTAHOBOK cOOpa, OXJIAKIAEHUS U
Bo3Bpara konaeHcara B LITII nmm B UTII cnenyer mpemycmarpuBaTh Ha
OCHOBAaHHHM TEXHUKO-D)KOHOMHYECKOTO pacyera B 3aBUCHMOCTH OT YMCIA
noTpeduTeNnei n pacxoza napa co CHUKEHHbIMH IapaMeTpamMu, KOJIMYecTBa
BO3BpAIllaéMOr0 KOHJIEHCATa, a TaKXe pacIOJIOKEHUsl MOTpeOuTenel nmapa
Ha TEPPUTOPUH MPEIITPUATHSL.

3.32 Ilpm mnpoektupoBaHWH cHCTeM cOopa HW BO3Bpara KOHJIEHCaTa
ClielyeT pyKOBOJCTBOBaThCs TpeboBanusimu pasza. 3 CHull 2.04.07-86%*.

3.33 B TemnoBbIX NYyHKTaX C YCTAaHOBKaMH cOOpa, OXJAXIACHHUS U
BO3BpaTa KOHJEHCAaTa JOJDKHBI MPEAyCMaTpPUBATHCS MEPOIPUSITUS IO
UCIIOJIb30BAHUIO TEIIOTHI KOHJIEHCATA MTYTEM:

OXJIX/IEHUS] KOHJEHcaTa B BOJONOAOIPEBATENSIX C HCIOJIb30BAHUEM
HarpeTol BOIBI Ui XO3SMCTBEHHO-OBITOBBIX WM TEXHOJIOTUYECKUX
norpeduTeneit ropsuent BObI;

MMOJYUCHUA IIapa BTOPUYHOI'O BCKUIIAHHUA B PACIIUPUTCIIBHBIX 0akax ¢
HCIIOJB30BAHUCM €TI0 AJII TCXHOJOIMYCCKHX I'[OTpG6HT€J'I€I>i Imapa HU3KOI'O

JIaBJICHUS.

3.34 B TemioBbIX IMyHKTaX, B KOTOpPbIE BO3MOXKHO IOCTYIUICHUE



3arps3HEHHOTO0  KOHJICHCATa, JOJ/DKHA MpeayCMaTpUBaThCcs — IPOBEpKa
KauyecTBa KOHJEHCAaTa B KaXJaoM cOOpHOM Oake W Ha JAPCHAKHBIX
TpyborpoBogax. CriocoObl KOHTPOJIS YCTaHABIWBAIOTCS B 3aBUCHUMOCTH OT
XapakTepa 3arps3HEHUS W CXEMbl BOJIONOATOTOBKM Ha HMCTOYHHKE
TEIJTIOCHA0KEHHUS ITapOM.

3.35 Ha tpy0OomnpoBojax TEIJIOBBIX CETEl M KOHJEHCATOMPOBOJAX MPHU
HEO0OXOIUMOCTH MOTJIONICHUS U30BITOYHOTO Haropa  JIOJKHBI
peayCcMaTpPUBAThCS PETYISTOPHI JABJICHUS WK IPOCCeIbHbIE quadparMsl.

4. O6opyaoBanue, TpyOONPOBOAbI, APMATYPa U TENJIOBas
H30JISIM S

Boaonoxorpesarenu

4.1 B TenmoBbBIX IMYHKTax CJICAYCT NPUMCHATb BOJAHBIC TOPHU30HTAJILHBIC
CCKIIMOHHBIC KO)KYXOTPY6HBIC WJIIM IUIACTHUHYATBIC BOAOIIOAOIPEBATCIINU
100 IMapOBbIC TOPHU30HTAJIBHBIC MHOT'OXOA0OBBIC BOAOIIOJOTPEBATCIIN.

B kayectBe KOXYXOTpPYOHBIX CEKIIMOHHBIX  BOJOIOJAOIpeBaTeNeh
PEKOMEHIYeTCsl INPUMEHATH BOAO-BOAsHbIE moaorpeBares 1o ['OCT
27590, cocrosimiue U3 CEKIUNA KOXKYXOTPYOHOTO THIa ¢ OJIOKOM OIOPHBIX
NEeperopoAoK i TeroHocuTens aasieHueM ao 1,6 MIla u temneparypoit
no 150 °C. B kadecTBe IUIACTUHYATHIX MPUMEHSIIMCH BOJIONOIOTPEBATEIIN
no I'OCT 15518. OnHako OHM HE NpPEIHA3HAYAIUCh CIELHAIBHO JUIS
paboTel B cucTteMax TerulocHaOkeHus. OHU TpPOMO3JKM UM MEHee
3¢ (PEeKTUBHBI MO CPaBHEHUIO C KOHCTPYKUUSMU Takux (upMm, Kak Ajbda-
JlaBans, CBEII, APV, Ilererepm u ap. Ho 3apyOexHbie Qupmbl He
PacCKpBIBAIOT METOAMKHU MOAO0pa BOJIONOIOTpEBATENEH, TTO3TOMY B MPUIL. 8
JaHbl TOJBKO OOIIME XapaKTEPUCTHKU PEKOMEHIYEMbIX K NMPUMEHEHHUIO B
TEIJIOBBIX MYHKTaX IUIACTUHYATBHIX BOJOMOJOTpEBATENCH MEpeurnCIeHHBIX

bupm.

4.2 Jlng cucTteM TOpSYero BOJOCHAOKEHUS JOIMYCKAeTCS MPUMEHATH
€MKOCTHBIE BOJIOIMOJOTPEBATENM C MCIOJIH30BAHUEM WX B KauecTBE OAKOB-
AKKyMYJISITOPOB TOpPSIYEH BOJABI B CHCTEMax TOpPSYEro BOJOCHAOKECHHS TPHU
YCIIOBUM COOTBETCTBUS WX BMECTUMOCTH TpeOyemoil 1o pacydery
BMECTUMOCTHU 0aKOB-aKKyMYJISITOPOB.



43 Jlns  BOJO-BOASIHBIX  MOJOrpeBaTesiedl  cieAyeT MNPUHUMATh
MMPOTUBOTOYHYIO CXEMY IMOTOKOB TEIJIOHOCHUTEJIEH.

s TOPU30HTATBHBIX CEKIIMOHHBIX KOXYXOTPYOHBIX
BOJIOTIOIOTPEBATENIEH Iperolasi BOJa U3 TEIIOBOM CETH JI0KHA MOCTYIATh:
JUIsi  BOJAOMOJIOrpeBaTeledl CUCTeM OTOIUJIEHHWS - B TPyOKH, Jyist

BOJIONIOAOTPEBATENIEH CUCTEM TOPSYEro BOJOCHAOXKEHHSI - B MEXKTpPyOHOE
IIPOCTPAHCTBO.

I[J'ISI IJIACTHHYATBHIX TEIIOOOMEHHUKOB Harp€Bacmasd BOJa J0JIDKHA
MpOXOOUTh BAOJIb nepBoﬁ n HOCHGHHCﬁ IIJ1aCTHH.

JIisit  mapoBONSHBIX — TOJAOTpeBaresied map JOJKEH TMOCTynarh B
MEXTPYOHOE MPOCTPAHCTBO.

4.4 ]Inst cucteM ropsiuero BOJAOCHA0KEHUSI TOPU3OHTANIbHBIE CEKLIIMOHHbBIE
KOXKYXOTpYOHBIE BOJOMNOIOTPEBATENN JOJKHBI IPUMEHSTHCS C JATYHHBIMU
TpyOKaMH, a €MKOCTHbBIE - C JJATYHHBIMU HMJIM CO CTAJIbHBIMU 3MEEBHUKAMHU.
JU1st I1aCTUHYATHIX TEIIOOOMEHHUKOB JIOJKHBI IPUMEHATHCS TJIACTHHBI U3
Hepxkageronien cranu o I'OCT 15518.

4.5 PacueT MOBEPXHOCTHM HArpeBa BOJIO-BOJSIHBIX MOJOTpEBATENICH ISt
CHUCTEM OTOIUICHHS MPOBOAUTCS MPH TEMIIEPATYPE BOJBI B TEILIOBOM CETH,
COOTBETCTBYIOIIEH pAacCUETHOW TEMIIEpPAType HAPYKHOTO BO3AyXa IS
IPOEKTUPOBAHUS OTOIUICHHMS, & I CUCTEM TOPSIYero BOJOCHAOKEHHUS - TIPH
TeMIiepaType BOJbl B TOJaromeM TpyOOmpoBoJe TEIUIOBOM  CETH,
COOTBETCTBYIOIIEH TOYKE W3J0Ma Tpaduka TeMIepaTypbl BOJLI WU
MUHUMAJIBHON TeMIepaTrype BOJABI, €CIH OTCYTCTBYET H3J0oM Trpaduka
TeMIEeparyp.

Meroauka omnpeneneHuss pacyeTHOW TEIUIOBOM MPOU3BOAUTEIBLHOCTH
BOJIOINIOAOTPEBATENCH OTOIUIEHHSI M TOPSYEro BOAOCHAOXKEHUS, METOJMKA
ONpPENENICHUs] TapamMeTpoB JJISI pacyeTra BOJONOAOTPEBATENEH CHCTEM
OTOIUIEHUSI W TOpAYEro BOJOCHAOXKEHHUS TPU Pa3JIUYHBIX CXEMax
IIPUCOEIMHEHNs] BOJOIOAOIPEBATENEH IPUBEACHBI B IIPWIL. 2 - 6, a B IPHUJL.
7, 8 NpUBENEHBI TEIUIOBOM M THUIPABIMYECKUN pPACUETHI BOJO-BOISHBIX
IIOJOTPEBATEIICH PA3JIUYHBIX KOHCTPYKIIUM.

4.6 Kaxnaplii mapoBOASHONW TOJIOTpPEBATENh JIOJDKEH OBITh 000pYyHOBaH



KOHJICHCATOOTBOJYMKOM WM PEryJATOpOM IepenauBa s OTBOAA
KOHJIEHCaTa, ITYLepaMy C 3allOPHOM apMaTypoW Ul BBITYCKa BO3AyXa U
CIyCKa BOJABI M NPEIOXPAHUTEIBHBIM KIIAMIAHOM, IPEIyCMaTpUBAEMbIM B
cooTBeTCTBUM ¢ TpeOoBanusamu "lIpaBun ycTpoiictTBa W Oe30macHoOM
AKCIUTyaTallui COCyJ0B, paboTaromux noj AaBieHueMm" ['ocroprexHaazopa.
TennoBoM MW THUAPABIMYECKUMU pacyeT NApOBOJSHBIX IOJOTPEBATENEH
IIPUBEJICH B IIPUIL. 9.

4.7 EMKOCTHBIE BOJAOIOAOTPEBATENN JOJKHBI OBITH 000PYIOBaHBI
NPEAOXPAHUTEIbHBIMA ~ KJallaHaMH, YCTAHABIMBAEMBIMM CO CTOPOHBI
HarpeBaeMou CpeJibl, a TAKKE BO3AYILIHBIMU U CITyCKHBIMHU yCTPOKWCTBaMU.

4.8 YUucino Bo10-BOJSHBIX BOJIOIOOTPEBATENEH ClieayeT MPUHUMATh:

JUISI CUCTEM TOpPSIYer0 BOJOCHAOKEHHUS - J[Ba MapajuIeIbHO BKIIOYEHHBIX
BOJIOTIOJIOTPEBATENS B KAXKIOW CTyNEHU MOAOTPEBA, paccuuTaHHbIX Ha 50%
MPOU3BOAUTEIIBHOCTH KaXKIbIi;

JUIL CUCTEM OTOIUICHMS 3JaHUW W COOPYKEHUW, HE JOIyCKaoIINUX
IEPEPHIBOB B IOAA4Y€ TEIUIOTHI, - JIBa MNapaJUIEIbHO BKIKOYEHHBIX
BOJONOIOTPEBATENSA, KaXAbl M3 KOTOPBIX JOJDKEH PACCUHUTHIBATHCA Ha
100% mpon3BOAUTENBHOCTH.

[Tpu MakcUMaJIbHOM TETIOBOM TIOTOKE Ha ropsdee BOJOCHAOKEHHUE JI0 2
MBT waum  nOpu BO3MOXHOCTH  HOJKIIOYEHHUS  MEPEIBHUKHBIX
BOJIOTIOJIOTPEBATEIFHBIX YCTAaHOBOK JIOMYCKAaeTcs TpeaycMaTpuBaTh B
KaXI0H CTYyNeHH TIOJOTPEeBa OJWH  BOJOIMOAOTPEBATEIh  T'OPSYETO
BOJIOCHAOKEHUS, KPOME 3JaHWi, HE JIOIYCKAIOIIMX IEePEPHIBOB B IOjaue
TEIJIOTHI Ha TOpsiuee BOJOCHAOKEHNE.

I[JIH IMPOMBIINIJICHHBIX U CEIBCKOXO03SHCTBEHHBIX HpCI[HpI/IHTI/Iﬁ YCTaHOBKa
ABYX IapaJluICJIIbHO BKIIIOYCHHBIX BOI[OHOI[OFpeBaTeJIeﬁ B K&)I(I[Oﬁ CTYIICHHA
ropga4cero BOI[OCH8,6)K€HI/I$I JIIA XO03IMCTBEHHO-OBITOBBIX HYXXI MOXCET
npeayCcCMaTrpmuBaTbCd TOJIBKO I  IIPOU3BOJCTB, HC  JOOITyCKaromunux
IEPEPLIBOB B IT1OJA4C ropﬂqeﬁ BOJHBI.

I[Ipy ycTaHOBKE IS CUCTEM OTOIUICHUS, BEHTWISLIMK W TOPSYETO
BOJIOCHAOXXCHUSI TIApPOBOJSIHBIX BOJOIMOJOTPEBATEICH YHCIO HMX JIOKHO
IIPUHUMATBCSI HE MEHEE JIBYX, BKIIOYAEMBIX MapAJUICIIbHO, PE3CPBHBIC
BOJIONOAOTPEBATEIN HE MIPEITYCMATPUBAIOTCA.



JIns TEXHOJOrMYECKUX YCTAaHOBOK, HE JONYCKAaOIIMX IEPEPHIBOB B
rnojave TEIUIOTHI, JOJIKHBI [pelyCMaTPUBATHCS pEe3EpBHBIC
BOJIOIIOAOTpeBarein.  PacdueTHas  NPOU3BOAUTEIIBHOCTH  PE3EPBHBIX
BOJIOIIOJIOTPEBATENIEN JOJDKHA MPUHUMATBCSI B COOTBETCTBUM C PEXUMOM
pabOThI TEXHOJIOTUYECKUX YCTAHOBOK MPEANPUSITHUS.

Hacochbl

4.9 Ilpu BbIOOpPE NOAKAYMBAIOUIMX HACOCOB, YCTAHABIMBAEMBIX B
COOTBETCTBHUHM C TpeOOBaHUAMMU 11.3.5, clielyeT NPUHUMATD:

nojjayy Hacoca - IO PacyeTHOMY pacXo[y BOJbI Ha BBOJE B TEIJIOBOM
nyHKT (npui. 10);

HaIlop - B 3aBHUCUMOCTH OT pPACUYCTHOI'O HABJICHUA B TCIUIOBOM CETHU M
Tp€6YIOHI€FOCH HaBJICHUA B IIPHCOCINHACMBIX CHCTCMAaxX HOTpG6J'I€HI/ISI
TCIIJIOTHEI.

4.10 Ilpu BBIOOpPE CMECHTEIIBPHBIX HACOCOB JJII CHCTEM OTOILICHMS,
yCTaHABIMBAEMbIX B COOTBETCTBUM C TpeboBanusimu 1. 3.4 u 3.7, B UTII

cieayeT MPUHUMATH:

a) IIpY yCTAaHOBKE HACOCa Ha MEPEMBIUKE MEXKIY MOJAIOIIUM U 0OpaTHBIM
TpyOONpPOBOAAMU CUCTEMBI OTOIICHHUS:

Harop - Ha 2-3 M OoJIbIIIE TTOTEPh JABJICHUS B CUCTEME OTOILICHUS;
nojavy Hacoca G, kr/4, - mo opmyiie

G =11G 4, u, (1)

rae Cdo - pacueTHBIM MaKCHMMAalbHBIA PAacXo BOALI HAa OTOIUIEHHE H3

TEIJIOBOM CeTH, KI/4, onpeaensercs no ¢popmyJie

Qomax
Gyo = 3,6 —2omax_ 2
do (11-12)c )

rae Qomax - MaKCUMaJIbHbIM TEIJIOBOM ITOTOK Ha OTOIJIEHHE, BT;



¢ - ynenbHas TEII0eMKOCTh BOJibI, KJIk/(kT + °C);

u - k03(pHUIMEHT CMEeIIEHNUs, OTpeIesAeMBbIi 10 hopmyIie

T1-1
e (3)
To1-12
rae '1 - TeMmepaTypa BOJbl B MOJAIOIIEM TPyOOIPOBOAE TEIIOBOM CETH
IIPY PAcCYETHOM TEMIIEpaType Hapy’KHOIO BO3AyXa Ul MPOECKTUPOBAHUS

oromnenus ‘o , C°;

"ol - 10 xe, B mogaromem TpyOOIpOBOE CUCTEMBI OTOIUIeHHUS, °C;
2 - TO e, B 00paTHOM TpyOOMNpoBOE OT CUCTeMbI oToruieHus, °C;

0) mpu yCTaHOBKE HAacoca Ha TOJAIOIIEM WU OOpaTHOM TpyOOmpoBOjE
CUCTEMBI OTOTIJICHHUS:

HATop - B 3aBUCUMOCTH OT JABJICHUS B TEIJIOBOW CETH W TPEOYIOIIETOCS
JIABJICHUS B CUCTEME OTOILICHMS C 3aI1acoM B 2-3 M;

nojauy Hacoca G, xr/d, - mo ¢opmyiie

G =11G 4, (1 +u) (4)
4.11 CmecuTenbHble HACOCHI JIJIS CUCTEM BEHTWISIIUU, YCTAaHABIMBAEMbIE
B COOTBEeTCTBHM ¢ m.3.8, cinexyer nmpuHuMars no mn.4.10, moacrasisas B

G .
dopmynax (1) u (4) BMecTo ~ 4O pacueTHBIH pacxo]] BOJbI HA BEHTHIISAIIUIO
Gymax, ONIPENEISEMBIN TIO (hopmyIIe

G\I max = 3’6%» (5)
c(I1 - 12)

rae vaax - MAaKCUMaJIbHBIM TEIIOBOM MOTOK Ha BEHTWIAIMIO, BT;

1} - TeMIlepaTypa BOJIbI B TIOIAIOIIEM TPYOOIPOBO/IE, TIOCTYMAIOIICH

o 4
B Kajiopudepsl, IpU pacyeTHON TeMIiepaType HapyKHOTO Bo3ayxa, ©, °C;

15 - TO e, B 00paTHOM TpyOompoBoie mocie kanopudepos, °C.



Kosdbdumuent cmemenus cuemyer onpenensite mo dopmyae (3),
npuHUMasT BMECTO [o1 W T2 TpeOyemble TeMIeparypsl BOABI B
TpyOompoBogax 10 W Tociie KamopudepoB CUCTEMBbI BEHTHIIAIMH IPHU
pacyeTHON TeMIiepaType Hapy»KHOTO BO3TyXa.

4.12 Tlpu BBIOOpE IUPKYJISAIMOHHBIX HACOCOB JIJISI CUCTEM OTOIUICHHS W
BEHTWJISIIIMY, YCTAaHABIMBAEMBIX B COOTBETCTBUHU ¢ TpeboBaHusmMu 1m.3.10,
cleAyeT MPUHUMATh:

MoJjayy Hacoca - MO0 PacYeTHBIM pacxoJaM BOJAbI B CUCTEME OTOIUICHUS U
BEHTHWISIIIUH, OTIPE/ICJICHHBIM 110 (popMyam mpui. 3;

Harop - npu ycranoBke HacocoB B UTII - mo cymMe norepp 1aBieHUS B
BOJOMOJIOIPEBATENSAX U B CHCTEMAx OTOIUIEHUS M BEHTWIALIMU, a MpH
ycraHoBke HacocoB B LTIl pgomosiHMTENBbHO ciielyeT y4duThIBaTh IMOTEPU
naBiieHus B TeIoBbIX ceTsix oT LITTI no nanbonee ynanennsix UTII.

4.13 Ilpu BbIOOpE KOPPEKTUPYIOMIMX HACOCOB, YCTAaHABIMBACMBIX B
COOTBETCTBHUH C TpeOOBaHUAMMU 11.3.9, clielyeT NPUHUMATD:

nojayy Hacoca - [0 pPAacuyeTHOMY pacxojay BOJbl B CHUCTEME, Ha
TpyOONpoBOAax KOTOPOW OH YCTaHABIIMBAETCS;

Hamop - MO MHUHUMAJIbHO HEOOXOJMMOMY paclojiaraéMoMy Hamopy B
MECTE€ TMPUCOEIUHEHHS JaHHBIX HACOCOB, BKJIIOYas COINPOTUBIICHHE
TpyOONpPOBOA U PETYIUPYIOIINX YCTPONUCTB MEPEMBIUKH.

4.14 Tlpm BbeIOOpE TOANMMTOYHBIX HACOCOB, YCTAaHABJIMBAaEMBIX B
COOTBETCTBHHM C TpeboBaHusMU 11.3.13, cneayer mpuHUMATh:

nomadyy Hacoca - B pasmepe 20% oObemMa BOMABI, HaxXONAIIEHCS B
TpyOOIpoOBOAaX TEIIOBOW CETHM U CHUCTEM OTOIUICHUS, MOJKIIOYEHHBIX K
BOJIOIIO0TPEBATEIIO;

Harop - U3 YCIOBUA MOAACPKAHUA CTATHYCCKOIO AABJICHHA B CHCTEMax
OTOIVICHHUA M BCHTHUJIAIUU C HpOBCpKOfI pa6OTLI CHUCTEM B OTOIIMTEIILHBIM

MNepruoa UCX0oaA U3 IIbE3OMCTPUICCKUX I’pa(l)I/IKOB.

4.15 Yucno HacocoB, ykazaHHbIX B 11.4.9-4.14, ciegyer npuHuUMaTh HE



MCHCC IBYX, OJUH UX KOTOPLIX ABJIACTCA PC3CPBHBIM.

B UTII npu wucnonb3oBaHuu OecHyHIAMEHTHBIX ITUPKYJISIIMOHHBIX
HACOCOB TIOCIICTHUE JIOMYCKAeTCs YCTaHaBIMBaTh 0Oe3 pe3epBa (BTOpOH
HACOC XPAaHUTCS Ha CKIIAJIE).

[Ipu ycTaHOBKE KOPPEKTHPYIOLIUX CMECUTENbHBIX HACOCOB HA IEPEMBIUKE
JIOIyCKaeTcsl MPUHUMATh J1Ba Hacoca, o 50% TpedyemMoil nmojaun Kaxibli,
0e3 pesepana.

4.16 Ilpu nmoxbope MoaKaUYUBAIOIIUX, CMECUTEIBHBIX U IUPKYJISIIMOHHBIX
HACcOCOB pacyeTHas Iojaya ux JobkHa ObITh B mpeaenax 0,7-1,1 momauun
npu MakcuMmanbHoM KIIJI ans manHoro tuma HacocoB. Ilpu OGombImx
(haKTHYECKHUX pacxoaax BOJIbI PEKOMEHIy€eTCs YBEJIIMYUBATH
TUJPABIMYECKOE COMIPOTUBIICHUE CUCTEMBI 32 CUET YCTAaHOBKHU JIPOCCEIIbHBIX
nuadparM Wiy MPUMEHSTh HACOC C PETYIUPYEMBIM JICKTPOIIPHBOJIOM.

JAunagparmsel 41 3Jj1eBaTOPbI

4,17 JluameTp OTBEepPCTHH  ApPOCCENbHBIX  auadparm 9, MM,
yCTaHAaBIUBAaEMbIX B COOTBETCTBUU ¢ TpeboBanusamu mm.3.26, 3.29 u 3.35,
CJIelyeT ONpeAeNATh 1o (hopmyJie

2
d= 104‘/2;_11’ (6)

rae ¢ - pacyeTHBIN pacxo]l BOAbl B TpyOONpoBOJE, T/4;
AH - Hamop, raCUMbIN APOCCENbHON quadparmMoid, M.

MuHUMaNbHBIA AMAMETP OTBEPCTHUS APOCCEIbHOM auadparMbl JOIHKEH
MPUHUMATHCS PABHBIM 3 MM.

[Ipu HeoOXoaMMOCTH CIEAyeT YCTaHaBIMUBATh IOCIEIOBATEIBHO JIBE
muadparMbl COOTBETCTBEHHO C OOJBIIMMHU JMaMETpaMU OTBEPCTHH; TMPHU
ATOM PACCTOSIHUE MEXTy auadparMamMu JOJDKHO MPUHUMATHCS He MeHee 10

Dy, tpy6ornposoga ( Py - ycnosHslil iuameTp Tpy6onpoBosa, Mm).



4.18 JlnameTp TrOpJIOBHHBI 31eBatopa dr, MM, CIEAYeT OIpPENeNiTh IO
dbopmyie

2 2
G (1t u)
dr = 85\ —%L——" (7)
HO

raie Cdo - pacUETHBIM PACXOJl BOJBI HA OTOIUICHHE M3 TEIUIOBOM CETH,
T/4, onpezensaeMblii o popmyie (2);

u - koa(puLIMeHT cMelieHus, onpeaensieMbli o Gopmyie (3);

Hy- moTepm Hamopa B CHCTEME OTOIUICHHMS TIOCJIC 3JIeBaTopa IpH
PAacYETHOM PacXoJie BOJBI, M.

[Tpu BbIOOpE 3yEeBaTOpa cieAyeT NPUHUMATh CTaHJAPTHBIA 3JIEBATOP C
OJMKANUIIMM MEHBIIUM JIUAMETPOM TOPJIOBUHBI.

4.19 MuHuUMaIbHO HEOOXOAWMBIN Hammop# , M, Tepei SJIeBaTOPOM s
NPEOJOJICHUS  THAPABIMYECKOTO  CONPOTUBICHHS  dJeBaTopa W
MIPUCOETIMHEHHON K HEMY CHCTEMbI OTOIUIEHUs (03 ydeTa TuIpaBiIndecKoro
COTPOTHUBJIEHUSI TPYOOIIPOBOIOB, 000PYA0BaHUS, TPUOOPOB U apMATYPHI JI0
MeCTa TPUCOCAMHEHHS  DBJeBaTOpa) JIOMYyCKAeTCA  OMNPENeNsiTh IO
npubImKeHHOU opmyie

H =14FHo(1+u)2. (8)

4.20 JlmameTp comia »>JeBaTopa de , MM, CIEAYEeT ONpEAEcsATh IO

dbopmyie

2

G
de =964 40 9
c 72 (9)

rae 1 -  Hamop mepex 2JEBAaTOpPOM,  ONPEACISIEMBIM IO
bE30METPUUECKOMY TpaduKy, M.

Jluametp cormia ciaeayeT OmpeAessiTh C TOYHOCTBIO 10 JECATHIX 0
MUJUTUMETPA C OKPYTJICHHEM B MEHBIITYIO CTOPOHY M IPUHUMATh HE MEHee 3
MM. Ecnu Hamop 71 mpeBBIIIaeT HAMOp 4 , ONpeeieHHbIN 1o ¢opmyre (8), B
JIBa pasza u OoJiee, a TAKXKe B CIydyae KOTJa AMAMETp COIUIa, ONpeAesICHHbIN
o ¢opmyie (9), momyyaercss MeHee 3 MM, U30BITOK HAIOpa CJIEIYET TaCUTh
PETYJIUPYIOLIUM KJIallaHOM 1581071 JIPOCCEIIBbHOU nuadparMonu,



yCTaHaBIMBAEMBIMH TIEpe] dJeBaTOpoM. JlnameTp oTBepcTHs auadparMbl
JIOJIKEH OTpeeNsIThes 1o opmyiie (6).

4.21 ITlepen smeBaTopoM Ha MOMAIOIEM TPYOOIPOBOAE PEKOMEHAYETCS
peaycMaTpuBaTh MPSIMYIO BCTaBKY JutnHOM 0,25 M Ha duaHIax.

JluaMeTp BCTaBKM CiieyeT MPUHUMATh PaBHBIM JUaMeTpy TpyOoIrpoBoja.

baku u rpsazeBuKH

4.22 baku-akKyMyJsITOpbl JJIsI CHUCTEM TOPSYEro BOJIOCHAOXKEHUS Y
noTpeduteneit cienyer npoekTupoBarh B cooTBercTBuu co CHull 2.04.01-
85.

baku-akkymynsaropel, ycraHaBinuBaemble B LTIl >kuibIXx panioHOB,
JIOJDKHBI pPacCUMTHIBATHCS HA BBIPABHMBAHHE CYTOYHOIO rpaduka pacxonaa
BOJIbI 32 CYTKM HamOoJjbllero BoaonorpedineHus. Ilpu aToM BMecTUMOCTH
0aKOB-aKKyMYJISITOPOB PEKOMEHJYETCs NPUHUMATh MCXOJs M3 YCJIOBHUH
pacyera MpOU3BOAUTEIBLHOCTH BOJOIOIOIPEBATEIEH 10 CPEAHEMY ITOTOKY
TEIJIOTHI Ha TOpsiuee BOJOCHAOKEHNE.

Bmectumocts 0aKOB-aKKyMYJISITOPOB, yCTaHaBIMBAEMBbIX Ha
OPOMBIIUIEHHBIX U CEJIbCKOXO3AMCTBEHHBIX MPEANPUATUAX, JOJDKHA
IPUHUMATHCS B cOOTBETCTBUM € TpeboBanusimu CHull 2.04.01-85.

baku-akkymymistopel, padotatomue mnoj nasieHueMm Bbime 0,07 Mlla,

JOJKHBI ~ COOTBETCTBOBaTh  TpeOoBaHusiM  "lIpaBun  ycrpoiictBa u
Oe30macHOM HKCIUTyaTalMM COCYZOB, palOTaloIUX IO/ JIaBJIeHUEM"
I'ocroprexnaazopa.

4.23 B 3akphIThIX cUCTeMax cOopa, OXJIAKIEHHUS U BO3BpaTa KOHACHcaTa
JOJKHBI TIPUHUMAThCS Oaku, KOHCTPYKIMS KOTOPBIX paccyuTaHa Ha
pabouee maBinenue ot 0,015 mo 0,3 MIla, a B OTKpBITBIX CHCTEMax - Ha
aTMoC(epHOe JaBieHue (MO HAJIKB).

4.24 PaOouyr0 BMECTUMOCTh M YHCIO COOpHBIX OaKOB KOHJIEHCATa
clenyeT MpPUHUMATh B COOTBETCTBMM C TpeboBanusimMu pasa. 3 CHull
2.04.07-86*.



4.25 KonneHcaTHble 6aKy JOJDKHBI OBITh ITUIMHIPUIECKON (DOPMBI.

[IpumeneHnne MPsSMOYTOJIBHBIX OAKOB JOIMYCKAEeTCs TOJBKO JIJISi OTCTOSA
KOHJICHCATa MPHU YCIOBHH HEBO3MOXXHOCTH TOSIBJICHUS B 0ake M30BITOYHOTO
JTaBJICHUS.

4.26 Jlnuina KOHAEHCATHBIX 0AKOB, KaK MpPaBUJIO, OKHBI MTPUHUMATHCS
chepuueckoit Gopmbl. JlomyckaeTcss IPUMEHEHHUE JTHUIL JUTANTUYECKON U
KOHMYECKON ¢GopM, MNpU HSTOM HEOTOOPTOBAHHBIE KOHUYECKHE JTHUIIA
JOJKHBI UMETh OONTUHM 1IEHTPpabHBIN yToi He OoJee 45°.

427 B koHaeHcaTHBIX 0akax JOJDKEH MPEeAyCMaTpuBaThbCs —JIIOK
JMaMeTPOM B cBeTy He meHee 0,6 M.

4.28 KonjgeHcaTHble Oaku JOKHBI OBITH OOOPYJAOBAaHBI MOCTOSHHBIMU
JIECTHUIIAMU CHApY’Kd, a MpHU BbICOTEe Oaka Oosiee 1,5 M - Takke U BHYTPHU
Oaxa.

4.29 KonpneHcaTHble 0Oaku JOJKHBI OBITH OOOpPYAOBAaHBL: YyKa3zaTeasiMU
YPOBHSI, MPEJOXPAHUTENbHBIMA YCTPOMCTBAMHU OT MOBBILIEHHOTO JaBJICHUS
U, Ipy HEOOXOJUMOCTH, ITYLIEpAaMU C KpaHaMU U XOJIOAWJIbHUKAMU JUIs
otbopa mpo0.

B kadectBe mpenoXpaHUTEIbHBIX YCTPOMCTB B 0Oakax JOJIKHBI, Kak
NPaBWIO, NPUMEHITHCS TNPEIOXPAHUTEIbHBIE KIIAMaHbl; THUIPO3aTBOPHI
PEKOMEHIyeTCsl IPUMEHSTh MpU paboueM JaBiieHWd B Oake He Ooiee 15
kl]a.

Jnis 6akoB, paboTarolUX MO/ HAJUB, MPEJOXPAHUTEIbHBIC YCTPOUCTBA HE
IpeyCMaTPUBAIOTCS; ATH 0AaKU JOJKHBI OBITH 000PYI0OBAaHBI HITYLEPOM IS
coobmieHuss ¢ atMocgepoil 0e3 yCTAaHOBKM HAa HEM 3allOPHOW apmaTyphl;
YCIIOBHBIE TTPOXOIbI ATUX MITYIEPOB CIEAYET MPUHUMATH 1O TadI. 1.

Tabmuua 1
BMmecTtumocT 1 2;3 5 10 15; 25 40; 60 75 100; 150;
b 20 50 125 200

KOH/ICHCATH
BIX 0AKOB,
Ky0.M




VYcnosHsIi 50 70 80 100 125 150 200 250 300 350 400
ITMaMeTp
HmITYIEepa,
MM

4.30 IlonBon koHaeHcara B Oaku JIOJDKEH MPEAyCMAaTpPUBATHCS HUKE
HUKHETO YPOBHS KOHJIEHCATA.

4.31 Pa3HOCTh OTMETOK MEX]y HHXKHUM YPOBHEM KOHJEHcaTa B Oake u
OCbI0O HACOCOB /I MEpeKauyku KOHJeHcaTa U3 0aka JOJDKHA ObITh
JIOCTaTOYHOU, 4YTOOBI 00ECHeurnBaioOCh HEBCKHUIIAHUE KOHJEHCATa BO
BcachIBaroIeM narpyoke Hacoca, HO He MeHee 0,5 M.

4.32 HapyxHas W BHYTPCHHSSI TOBEPXHOCTH KOHJICHCATHBIX O0akKoB
JOJKHBI UMETh aHTUKOPPO3UOHHOE TTOKPBITHE.

4.33 Ilpu ycTaHOBKE pacUIMpUTEILHBIX 0OakoB uX 00beM 6, KyO.M,
CJIelyeT ONpeAeNaTh no popmyie

Ve = 0,5vGk, (10)
r€ ¥ - yJAelbHbId 00OBEM Mapa B 3aBUCUMOCTH OT JaBjeHus B Oake,
Ky0.M/KT;

X - MaccoBO€ ImapocoaAepKaHrue KOHJEH CaTa B JOJISAX ¢IUHHUIIBI,
ompenensiemMoe 1mo hopmyJie

xz A2, (11)

)

.02 - yOEIBHOE TEIUIOCOACPIKAHUE KOHAEHCAaTa COOTBETCTBCHHO IIPH
JIaBJICHUH IMapa Inepea KOHACHCATOOTBOAYMKOM H B pacIIMPUTCILHOM Oake

(?HTaAIBIMS BOJIBI HA TUHUHU HACBIIMIECHUS), KJK/KT;

r2 - yJelibHas CKpbITas TEIIoTa MapooOpa3oBaHUsl MPU JABICHUU B
pacuupuTeabHoM O0ake, KJx/Kr;

G - pacueTHBIN pacxoJ KOHJACHcaTa, T/4;

k - K03 (OUIMEHT, YUYUTHIBAIOIIUN HATMYUE MPOJIETHOTO Mapa, KOTOPBIH
JOTyCcKaeTcsl npuHUMath paBHbIM 1,02-1,05.



4.34 PacmupurtenbHble 0aku JOJKHBI OBITh IWIMHAPUYECKON (HOPMBIL;
Juisi 0aKOB C BHYTPEHHHM JauaMeTpoMm koprmyca a0 500 MM  JTOJDKHBI
NPUHUMATHCS TUIOCKUE TPHUBApHBIC WM DIUTMNTHYECKUE ITHUINA, a TPHU
muamerpe 6ostee S00 MM - ILTANITHYCCKUE.

4.35  PacmmpurenbHple  0aku  JOJDKHBI  ObITb  O0OOpYAOBaHbI
PEeIOXPaHUTEIBbHBIMU KiallaHaMU.

4.36 I'ps13eBUKH B TEIUIOBBIX IyHKTAaX CIEIYET IPEAYCMATPUBATh:

Ha [ojarouieM TpyOompoBoJe TMpU BBOJAE B TEIJIOBOM MYHKT
HEMOCPEICTBEHHO TOCIIE TIEPBO 3aMIOPHOM apMaTyphl;

Ha OOpaTHOM TpPyOOMpOBOAE TMepes PETryIUPYIOMUMUA YCTPOHCTBAMH,
HAacocaMH, MPUOOpaMH ydYeTa pacxoja BOJbI M TEIUIOBBIX IMOTOKOB - HE
OoJiee OJTHOTO.

4.37 llepen MEXaHHMYECKHMMHU BOJOCUETUYMKAMU M IUIACTUHYATHIMHU
BOJIONIOAOTPEBATENSIMU IO X0y BOJABI CJIEAYyET YCTAHABJIMBATH CETYATHIE
(dbeppoMarHuTHbIe (PUIBTPHI.

TpyOonposoabl u apmarypa

438 TpyOompoBoabl B IMpeaenax TEIUIOBBIX MYHKTOB  JIOJDKHBI

peIyCcMaTpUBaThCA U3 CTaJbHBIX TPYO B COOTBETCTBUM C TPEOOBAHUSIMU
CHullI 2.04.07-86* u CHulI 2.04.01-85.

TpyOomnpoBoabl, Ha KOTOpbIE pacnpocTpansercs aeiicteue "llpaBuin
YCTPONCTBA M 0€30MacHOM IKCILTyaTalu TPyOOIpOBOJAOB Mapa U ropsyei
Boabl" ['ocroprexHan3opa, MOKHBI YIOBJIETBOPSATH TaKXKe TPEOOBAHUSIM
stux [IpaBui.

TpyObl, peKkOMeHTyeMbIe ISl IPUMEHEHUs], MPUBEEHBI B Tipui. 11.
Kpome Toro, st ceTeit ropsiuero BoJOCHA0KEHUS B 3aKPBIThIX CUCTEMaX

TEIJIOCHA0XKEHUSI CleyeT NPUMEHSTh OUMHKOBaHHbIE TpyObl mo ['OCT
3262, TY 14-3-482, TY 14-3-1428 u apyrue ¢ TOJIIMHOW LUHKOBOTO



nokpeiTUss He MeHee 30 MKM WIM 3MajlupOBaHHBIE, a TaKKe
HEMETANINYECKUE TPYObI, YIOBIETBOPSIOIINE CAHUTAPHBIM TPEOOBAHUSIM.

Jyist ceteit ropsiuero BoIOCHAOKEHHSI OTKPBITBIX CUCTEM TEIJIOCHAOKEHU S
JIOITYCKAETCsl MPUMEHSITh HEOIIMHKOBAHHBIE TPYOHI.

4.39 PacnonoxkeHHe W KpelieHHe TpyOONpOBOJOB BHYTPH TEIIOBOIO
OYHKTa HE JOJDKHBI HOPENsTCTBOBaTH CBOOOJHOMY  NEPEMEIICHHIO
AKCILTYyaTalMOHHOIO MEPCOHAJIa U TOJAbEMHO-TPAHCTIOPTHBIX YCTPOIMCTB.

4.40 [ns TpyOONMpPOBOJOB YCIOBHBIM JuaMeTpoM 25 MM U Oojiee B
TEIUIOBBIX IMYHKTaXx pPEKOMEHIyETCAd TMPUMEHATh W3LEIUS W JeTalu
TpyOONpPOBOAOB, OMOPHI M TMOABECKA TPYOONpPOBOAOB, a Takke Oaku
pacHIMpUTENIbHBIE U KOHJACHCATHBIE TT0 pad0UUM YepTekam, pa3paboTaHHBIM
DHEProMOHTAXIIPOEKTOM I  TEIJIOBBIX CETed C  MapaMeTpamu
TETUIOHOCHUTEIS:

Py <25 MIla, < 200°C - 7715t BOJIBL,

Py <40 MIla, ¢< 425C - s mapa.

[lepedeHb BBIYCKOB TUIIOBOM JTOKYMEHTAallMW HAa KOHCTPYKLIHUH, U3/ETUs
U y37bl 34aHU M coopyxkeHuid cepun 45.903-13 "Uspenus u neranum
TpyOONpPOBOJOB TEIUIOBBIX ceTell. Paboune yeprexu" npuseneH B npui. 12.

4.41 Jlna KoOMIEHCAalUMW TEIUIOBBIX YJIMHEHUNA TpyOONmpoBOJOB B
TEIUIOBBIX IYHKTaX PEKOMEHIYEeTCs UCIHOJIb30BaTh YIJbl I[OBOPOTOB
TpyOOIIPOBOJOB (CaMOKOMIIEHCAIMsA). YCTaHOBKY Ha TpyoOompoBojax II-
00pa3HbIX, JINH30BbIX, CUIb(OHHBIX, CAJIBHUKOBBIX KOMIIEHCATOPOB CJIETYET
IpelyCMaTpuBaTh  IPU  HEBO3MOXXHOCTH  KOMIIEHCAllMM  TEIUIOBBIX
YJIMHEHUH 32 CYET CAMOKOMIIEHCALMH.

4.42 3anopHas apMaTypa MpeyCMaTpUBaeTCs:

Ha BCEeX MOJAIOIIMX U OOpaTHBIX TPyOOMpOBOJIAX TEIJIOBBIX CeTed Ha
BBO/IE U BBIBOJIE UX U3 TEIUIOBBIX ITyHKTOB;

Ha BCAChIBAOIIIEM N HArHCTATCIbHOM nany6Kax KaXXJ0Iro Hacoca,

Ha IIOABO AN X )51 OTBOJAIINX pr6onp030)1ax Kaxaoro



BOJOIIOOOI'PCBATCIIA.

B ocranpHBIX ciydasx HEOOXOIUMOCTH YCTAaHOBKH 3allOPHON apMaTyphbl
ompenensieTcss mpoekToM. [Ipu 3TOM UMCIO 3amopHOW apMmaTypbl Ha
TpyOOTIpOBOIaX JTOJKHO OBITH MHHUMAJIBHO HEOOXOIUMBIM,
o0OecreunBalOIIUM HaleXKHYI0 U Oe3aBapuilHyro paboTy. VYcTaHOBKa
Ty OIUpYIOIel 3alTOPHOM apMaTyphl I0MYyCKAeTCs MPU 0OOCHOBAHUMU.

4.43 Ha BBoae TemoBbix cererd B LTIl momkHa nmpUMEHATHCS CTalbHAS
3anopHas apMmarypa, a Ha BeiBoge u3 LTIl nomyckaercsa npenycMarpuBarth
apMaTypy W3 KOBKOTO MJIM BBICOKOIIPOYHOIO YyTyHa.

3anopHyro apmatypy Ha BBojie B UTII ¢ cymMMapHO# TemI0BOW Harpy3Kkoi
Ha oToruieHue u BeHTwssiiuio 0,2 MBT u Gosiee pekoMeHIyeTcs IPUMEHSITh
CTaJIbHYIO.

B npenmenax TErUIOBBIX TYHKTOB JIOMYCKAaeTCsl IpeayCcMaTpuBaTh
apMaTypy M3 KOBKOTO, BRICOKOTIPOYHOTO M CEPOTO YyT'YHA B COOTBETCTBHH C
"[IpaBunamu ycTpoiicTBa M 0O€30MACHOM SKCIUTyaTaluu TpyOOIpPOBOJIOB
napa u ropsiueit Bosibl" I'ocroprexnanazopa (mpui. 13).

Ha cnyckHbIX, IPOAYBOYHBIX WU JPEHAXKHBIX YCTPOMCTBaX MPUMEHSATH
apMaTypy W3 CEPOro 4yryHa HE JOIyCKaeTCs.

IIpr ycTaHOBKE YyryHHOW apMarypbl B TEIUIOBBIX IMYHKTax JOJDKHA
peaycMaTpUBaThCA 3allldTa €€ OT HampsbKeHui u3ruba. B TeminoBbIx
MYHKTaX JIOMYCKAETCs TaK)Ke MPUMEHEHUE apMaTyphl U3 JIATyHU U OPOH3BI.

4.44 Tlpunumath 3alOpPHYI0 apMaTypy B KauecTBE PEryJIMpyIolled He
JIOITyCKAETCS.

4.45 He pomyckaercs pasMelIeHHUE apMaTypbl, JPEHAXHBIX YCTPOWCTB,
(1aHIEeBbIX U Pe3bOOBBIX COEAMHEHUI B MECTaxX MPOKIAIKUA TPyOOIpOBOJOB
HaJ| IBEPHBIMU U OKOHHBIMHU [TPOEMAaMHU, a TAKXKE HaJl BOPOTAMHU.

4.46 B noazemubix otaenbHO crosmux LTI qomkHa npemxycMaTpuBaThCs
Ha BBOJIe TpPYOONpPOBOJOB TEIUIOBOM CETH 3alopHas apMarypa c

AIIEKTPOIIPUBOIOM HE3aBUCUMO OT JUamMeTpa TpyOompoBoa.

4.47 TlpenoxpaHHUTENbHBIE YCTPOWCTBA JOJDKHBI OBITH PACCUUTAHBI U



OTpPEryJupoBaHbl TakK, 4YTOObI JABJICHHE B 3alUIICHHOM »JJEMEHTE He
IpeBkbINIaIo pacueTHoe 6osee ueM Ha 10%, a mpu pacyeTHOM JAaBJICHUH 10
0,5 MIla - ne 6onee yem Ha 0,05 MIla. PacyeT nponyckHO# criocoOOHOCTH

NpPEAOXPAHUTENbHBIX YCTPOUCTB JOJKEH Npou3BoguThes coriaacHo ['OCT
24570.

4.48 OTOOp TEIIOHOCUTENST OT MaTpyOKa, Ha KOTOPOM YCTaHOBJIEHO
IIPEAOXPAHUTEIIBHOE YCTPOMCTBO, HE JIOIYCKAETCA. Y CTAHOBKA 3allOPHOM
apMaTypbl HEMOCPEACTBEHHO Y TMPEAOXPAHUTEIBHBIX YCTPOHCTB HE
JIOITYCKAEeTCs.

[IpenoxpaHuTensHbie  KIAMaHbl  JOJDKHBI ~ WUMETh  OTBOJSIINE
TPyOOIIPOBOIBI, MPEIOXPAHSIONINE O0CTYKUBAIOIINI MEPCOHAT OT 0KOTOB
npu  cpalaThlBAaHUU KIAMAHOB. OTH TPyOOINPOBOJBI JOKHBI  OBIThH
3alMINEHbl OT 3aMep3aHus W OOOpYJOBaHBI JpEHAXaMu [JIsl CIUBa
CKaIUTMBAIONIETOCS B HUX KOHJEHCATa. YCTAaHOBKA 3allOPHBIX OPTaHOB Ha
HUX HE JIOYCKaeTCsl.

4.49 Jlnga npOMBIBKM U OTIOPOXKHEHHUSI CUCTEM TMOTPEOJICHUsI TEIIOThl Ha
uX OOpaTHbIX TpyOONpOBOAAX JO 3alNOpPHOM apmaTypel (IO XOIy
TEIJIOHOCUTENS) TMpPeayCMaTpUBAaeTCs YCTAHOBKA IITyIEpa C 3alOpHOM
apmarypou. Jlmamerp 1wTynepa CleayeT ONPENeNsTh pPacyeToOM B
3aBUCUMOCTH OT BMECTHUMOCTH M HEOOXOJMMOIO0 BPEMEHH ONOPOKHEHUS
CUCTEM.

4.50 Ha TpyOompoBogax cleAyeT MpeaycMaTpuBaTh YCTPOMCTBO
ITYLEPOB C 3alIOPHON apMaTypOu:

B BBICIIINX TOYKaX BCEX TPYOOIPOBOIOB - YCIOBHBIM JUAMETPOM HE MEHEE
15 MM 1714 BhIITyCKa BO3/AyXa (BO3IYIITHUKH);

B HU3IIMX TOYKax TpyOONpPOBOJOB BOJBI M KOHJEHCATa, a TaKXKe Ha
KOJUIEKTOpaxX - YCJIOBHBIM TUAMETPOM HE MeHee 25 MM JUIsl CIyCKa BO/IbI
(CILyCKHHKH).

4.51 B TemnoBbIX IMyHKTaX HE JIOMYCKAETCs MPEeAyCMaTpUBATh ITYyCKOBBIC
NEPEMBIYKH MEXY MOAAIONIMM U OOpaTHBIM TPYOONpPOBOJAAMHU TEIIOBBIX

CETEM.

4.52 IlpenmycmarpuBaTh OOBOJHBIE TPYOONPOBOJIBI sl HACOCOB (KpOME



MOJAKAYMBAIOIIMX), 3JIEBATOPOB, PETYJIUPYIOIIUX KJIAMAHOB, I'PSI3€BUKOB U
pruOOPOB JIJIs1 yueTa TEIUIOBBIX MOTOKOB M PAcX0/1a BOJIbI HE IOy CKAEeTCsl.

4.53 Ha nmapornpoBojie AOJIKHBI IPEAyCMaTPUBATHCS MTyCKOBbIE (IIPSMBbIE)
U MOCTOSIHHBIE (Yepe3 KOHAEHCATOOTBOAYMK) JIPEHAX U B COOTBETCTBUU C
TpeboBanusamu paza. CHull 2.04.07-86%*.

[TyckoBbie IpeHaXu JOKHBI yCTAHABIUBATHCS:
Iepe 3a0PHOM apMaTypou Ha BBOJIE APOINPOBOA B TEIUIOBOM ITYHKT;
Ha pacHpeaeuTeIbHOM KOJUIEKTOPE;

MOCJIe 3alOPHON apMaTyphbl Ha OTBETBJICHUSIX MMAPONPOBOJIOB MPHU YKIOHE
OTBETBJICHUS B CTOPOHY 3alOpHOWM apMmaTypbl (B HIKHUX TOYKax
naponpoBO/a).

[TocTosiHHBIC JApeHAXXW JIOJDKHBI YCTAHABIMBATHCS B HIDKHHAX TOYKaX
apoNpoBO/IA.

4.54 Ilpu nOpoeKTUPOBAHUU CHUCTEM cOOpa KOHJEHcaTa HeO0OXOAMMO
YUUTHIBATh BO3MOXKHOCTH IMOMAJaHWs B 3TH CUCTEMBI MPOJETHOTO Tapa B
KosmuecTBe 2-5% o0bemMa BO3BpaIaeMoro KoHieHcara.

4.55 VYcrpoiictBa I OTBOAAa KOHJEHCAaTa U3  IMAPOBOJISIHBIX
BOJIONIOJIOTpeBaTesie (KOHAECHCATOOTBOAUUKU UJIM PETYJISATOPHI MEpesivBa -
o 1.4.6) U maponpoBOJOB (KOHJACHCATOOTBOMYMKHU - IO 1M.4.53) MOKHBI
pa3MemaTbCsd HIKE TOYEK OTOOpa KOHJACHCaTa W COCAHMHATHCS C HHUMH
BEPTUKAIBHBIMU WJIM TOPU3OHTAIBLHBIMU TPYyOOMPOBOJAMU C YKIOHOM HE
meHee 0,1 B CTOpOHY ycTponcTBa At 0TO0Opa KOHAEHCATa.

4.56 Perynsatopsl mepenuBa M KOHAEHCATOOTBOAYMKH JOJKHBI UMETH
00BOJHBIE TPyOOINpPOBOIBI, OOECHEUYUBAIOIIME BO3MOXKHOCTh cOpoca
KOHJIEHCaTa TIOMUMO 3TUX YCTPOUCTB.

B cnyuasix xoraa uMmeercs MpOTUBOAABICHUE B TPyOOIIPOBOAaxX AJis cOopa
KOHJICHCATa, JOJDKHA MPEIyCMAaTPUBATHCS YCTaHOBKa OOpaTHOIrO KiarmaHa
HAa KOHJIGHCATONPOBOJIE TMOcie OOBOAHOTO TpyOompoBoaa. OOpaTHbIN
KJIaraH JOJDKeH OBITh YCTaHOBJIEH Ha OOBOJHOM TpyOOIpPOBOJE, €CIHM B
KOHCTPYKITUU KOHACHCATOOTBOUMKA MPETyCMOTPEH 0OpaTHBIN KiTamaH.



4.57 Ilpu BbIOOpE KOHJEHCATOOTBOIYHKOB CJIEIyET MPUHUMATD:

pacxo]; KOHJeHcaTa Mocie MapoOBOSHBIX BOJOMOOTPEBATENCH - paBHBIM
MaKCUMaJIbHOMY pacxofy mapa ¢ kodddurmuentom 1,2, a nmns npeHaxa
apoIPOBOJIOB - paBHBIM MaKCHUMaJIbHOMY KOJIMYECTBY
KOH/ICHCHPYIOIIETOCs TMapa Ha JIPEHHPYEMOM YydYacTKe MaporpoBoAa C
kod(ppunueHTom 2;

JaBJICHWE B TPyOOINpoOBOJE Mepea KOoHJeHcaTooTBoauukoMm 1, Mlla, -
paBHbiM 0,95 naBieHus mapa mnepea BOAOMOAOTPEBATEIEM WA PAaBHBIM
JTABJICHUIO T1apa B TOUKE JIPECHaXa MapoIrpoBoOia;

JaBJICHWEe B TPYyOOIpoOBOjE TOCie KOHAeHcatooTBogunka 2, Mlla, -
ompenensiercs no Gopmyiie

Po = aPy, (12)
rae a - KOBq)(bI/IHI/IeHT, qu/ITBIBaI'OHII/Iﬁ IIOTCPIO OdaBJICHHUA B

KOHACHCATOOTBOAYUKE U IIPHU OTCYTCTBUU HAHHBIX HpI/IHI/IMaeMHﬁ PaBHBIM
0,6.

[Ipu cBOOOMHOM cnMBEe KOHJEHCAaTa JIaBieHWE Ha BBIXOAE U3
TpyOompoBoga 2 mpunumaercs paBHbiM 0,01 MIla, a mpu cnuBe B
OTKPBITHIN 0ak - paBHbIM (0,02 MIIa.

4.58 OOpaTHble KJamaHbl, KPOME CIIy4aeB, yKa3aHHbIX B Mi.3.5 u 4.56,
npeaycMaTpUBaIOTCS:

a) Ha  LUPKYJSLUMOHHOM  TpyOONpPOBOJE  CHUCTEMBI  TOPSYETO
BOJIOCHA0XKEHUS Mepe]] MPUCOSAUHEHHEM €ro K oOpaTHOMY TpyOOIpOBOY
TEIJIOBBIX CETEH B OTKPBITBIX CHUCTEMax TEIUIOCHAOXKEHUS WIH K
BOJIOTIOZOTPEBATENSIM B 3aKPBITHIX CUCTEMAX TETUIOCHAOXKEHMUS;

0) Ha TpyOOIPOBOAEC XOJOIHOM BOJBI TIEpPE] BOIOIOJIOTPEBATEISIMHU
CHUCTEMBbI FOPSUEro BOJOCHAOKEHHUS 32 BOJIOMEPaMHU I10 X0y BOJIBI;

B) Ha OTBETBJICHUH OT OOpAaTHOTO TPyOOMpPOBOAA TEIUIOBOW CETH TIEpEe.
PEryJIATOPOM CMEUIECHUS B OTKPBITON CUCTEME TEIJIOCHAOKEHUS;

I) Ha TpyOONMpOBOAE MEPEMBIYKM MEXIy MOJAIOIUM U OOpaTHBIM



TpyOONpPOBOJAAMHU CHUCTEM OTOIUICHUS WJIM BEHTWISIUU TPU YCTAHOBKE
CMECUTEIBHBIX WM KOPPEKTHPYIOIIMX HACOCOB HA MOJAIOIIEM WIU
0o0paTHOM TPyOOIIPOBOJIE ITUX CUCTEM;

J) HAa HArHETaTeJIbHOM MaTpyOKe KaKIOTO Hacoca N0 3aJBMXKKH TIPU
yCTaHOBKE 0oJiee 0JTHOTO HACOCa;

€) Ha 00OBOJIHOM TPYOOIPOBO/IE Y MOJKAYUBAIOIINX HACOCOB;

) Ha MOANMUTOYHOM TPYyOONPOBOIE CUCTEMBI OTOIUICHHS TPU OTCYTCTBUU
Ha HEM Hacoca.

He cnenmyer mnpenycmartpuBaTh oOOpaTHbIE KJamaHbl, TyOIupyromue
oOpaTHBIE KJIAlaHbl, yCTAHABIMBAEMbBIC 32 HACOCAMH.

4.59 Jluametp TpyO ruapo3aTBOpa, MM, CIEIYET OMPEAEIATh MPU yCIOBUU
CBOOOTHOTO CJIMBA KOHACHCATa 1O (hopmyJie

d= 25JG, (13)
r7ae G- pacueTHBIN pacxoa KOHJIeHcaTa, T/4.
BreicoTa 3ammuTHOrO cToii0a KOHJEHCAaTa B THUAPO3aTBOpPE JIOJDKHA

IIPUHUMATBCA B 3aBUCHUMOCTH OT JaBJICHHUA B KOHACHCATHOM 6aK€,
BOAOIIOAOIPEBATECIIC NI PACIIUPUTCIBEHOM Oake o Tadu. 2.

Tabmuma 2

HaBnenue, MlIla Bricora cTonba
KOHJICHCaTa, M

0,01 1,2
0,02 2,25

0,03 3,3




0,04 4.4

0,05 5,5

4.60 Ilnomaar TOMEPEYHOTO CEYEHMsI KOpIyca pacHpeeInuTeIbHOIO
KOJUIEKTOpa MNPUHUMAETCS HE MEHEe CYMMBI IUIONIaJIe MONepeYHbIX
CEUYCHHI OTBOISAIIMX TPYOONPOBOAOB, & COOPHOTO KOJIJIEKTOPA - TUIOLIAACH
CEUYCHHI MOBOISIINX TPYOOTPOBOIOB.

4.61 [Ins komnektopoB auametpoM Oosiee 500 MM NpUMEHEHHE TUIOCKUX
HAKJIA/IHBIX MPUBAPHBIX 3aMNIYIIEK HE JOIMYCKAETCA, AOJKHBI MPUMEHSITHCS
3arayliKy MJI0CKKUE MPUBAPHBIE C peOpaMu WK SJUTUITHYECKUE.

4.62 HwxHss Bpe3ka OTBOIALIMX W MOJABOISIIMX TpPyOONpOBOAOB B
KOJUIEKTOP HE PEKOMEHAYETCH.

Bpesku nogsoasiiero TpyoonpoBoja pacnpeeaIuTeIbHOr0 KOUIEKTopa 1
OTBOJIAIIETO TpyOomnpoBoaa cOOpHOTO KOJUIEKTOpa CleyeT
peaycMaTpUBaTh OKOJIO HEMOABUKHOW OMOPBI.

4.63 Komnekrop ycranaBnuBaercs ¢ yKIoHOM 0,002 B CTOpOHY CITyCKHOTO
HITy1epa.

4.64 IlpenoxpaHWTeNnbHbIE KJAMMaHbl HA  KOJUIEKTOpAax  CIEXyeT
peaycMaTpuBaTh B COOTBETCTBUU C TpeboBanusmu "l[IpaBui ycTpoicTBa u
0e30macHOM JKCIUTyaTalll COCYJIOB, paboTalonux MoJ JaBieHueM"
["ocroprexHanzopa npu ycioBHOM MPOXOJE KOIeKTopoB Ooisiee 150 mm u B
cootBercTBUM ¢ "llpaBuiiaMu Oe30macHOM 3KcIUTyaTaluu TPyOONpOBOIOB
napa u ropsiueit Boapl" I'ocroprexsaazopa npu yciuoBHOM npoxone 150 mm
U MEHee.

TenioBast n30J190 M

4.65 Jlna TtpyOOmpoBOIOB, apMaryphl, 00OpymoBaHus U (IaHIEBBIX
COCIMHEHUN  JIOJDKHA  INpeayCcMaTpuBaTbCs — TEIUIOBAas  W30JISLUS,
oOecrieuynBaroIiasl TEMIIEpaTypy Ha TOBEPXHOCTH TEIJIOM3O0JISIIMOHHON
KOHCTPYKITMH, DPACIOJOKEHHOW B pabodeil wiam 0OCTyKMBaeMOW 30HE



MOMEIIeHHUSI, VISl TeTIoHOcHuTeNel ¢ Temmnepatypoil Beie 100 °C - e 6omee
45 °C, a c temneparypoit Hike 100 °C - ve 6onee 35 °C (npu Temneparype
Bo3ayxa nomenieHus 25 °C).

I[Ipy  TpoOEKTUPOBAHMM  TEIUIOBOW  H3OJALMU  OOOPYIOBaHUS U
TpyOOTIPOBOZOB TEIUIOBBIX IYHKTOB JOJIKHBI BBIMOJTHATHCS TPEOOBAHUS
CHullI 2.04.14-88 "TemnoBast u30Jsiius 000pyA0BaHUs U TPyOONPOBOJOB",
a Takxke TpeOOBaHMS K TEIUIOBOM H3OJALMH, COJEpXKaIIUecs B JAPYTrUX
NEeUCTBYIOIUX HOPMATUBHBIX JIOKYMEHTAaX.

4.66 Marepuansl W U3AEAUA ISl TEIIOM3OJISIIUOHHBIX KOHCTPYKIIHMA
TpyOOIIPOBOZOB, apMaTypbl M 00OpYyJOBaHUS TEIUIOBBIX ITYHKTOB,
BCTPOCHHBIX B JKWJIbIE M OOIECTBEHHBIEC 3JaHUS, JOJDKHBI NMPUHUMATHCS
Heroproune. B kauectBe  yHUDHUIIMPOBAHHBIX MOTYT MPUMEHSTHCS
TETUIOU30JISIIIMOHHBIE KOHCTPYKIMK 110 "THUIOBBIM MPOEKTHBIM PELICHUSM
10 MMPUMEHEHHUIO TEIIOM30JISAIIMOHHBIX KOHCTPYKIIUH 1T TPYOOIPOBOJIOB H
000py10BaHUs TEIUIOBBIX JIEKTpocTaHIMK" (puit. 14).

JIo Havasia BBINOJHEHUS NPOEKTHOM JOKYMEHTAIMM II0 TEIJIOBOMU
U30JISIMUU 111 KOHKPETHOTO OOBEKTa MO OCHOBHOMY BAapHUaHTy THUIIOBBIX
TEIUIOU30JAUUOHHBIX KOHCTPYKLIMN PEKOMEHIYETCS COrJIacOBAaTh ITOCTABKY
IIPUMEHSIEMBIX MaTepraioB c OpraHHU3aLHne, BBITTOJTHSFOLLIEH
TEIUIOU30JIILIMOHHBIE PAOOTHI.

4.67 TonmuHa OCHOBHOTO TEIUIOM3OJSAIIMOHHOIO CJIOS Uil apMaTypbl U
(bIaHIEBBIX COCIMHEHWN TPUHUMACTCS PAaBHOM TOJIIMHE OCHOBHOTO
TEITIOM30JISIIMOHHOTO CJIOS TPYyOOIpoOBOIa, HA KOTOPOM OHH YCTAHOBJICHBI.

[IpumeHsTh acOECTOLEMEHTHYIO IITYKaTypKy B KadeCTBE IMOKPOBHOIO
CIIOSl  TEIUIOM3OJIALIMOHHBIX KOHCTPYKUMH C TOCHEAYIOIEH OKpacKou
MacCJSTHOM KPAacKO# T0IyCKAeTCsl TOJIBKO JIJIsl HEOOIbIINX 00bEMOB padoT.

4.68 B 3aBUCHMOCTH OT Ha3Ha4YeHUsl TPyOOIPOBOJIa U MAPAMETPOB CPEbI
MOBEPXHOCTh TPYOONPOBOAA OJKHA OBITh OKpAaIllEHA B COOTBETCTBYIOLIUMN
IBET U UMETh MapKUPOBOYHbIE HAAMKHCH B COOTBETCTBUU C TPEOOBAHUSIMU
"IIpaBmi ycTpoiicTBa U 6€30macHOM HKCILTyaTaluu TpyOOIpoOBOIOB Napa u
ropstueit Boabl" ['ocroprexnaaszopa.

Okpacka, ycIOBHBIE OOO3HAYCHHS, pa3Mepbl OYKB M PaCIOIOXKCHHUE
Haanuced HopKHBI coorBercTBOoBaTh I['OCT 14202. IlnactuHuatbie



TEIII000OMEHHHUKH CJICOYCT OKpAIIUBATb TEIUIOCTOMKOM AMAJIbIO.

5. Bogonmoaroroska

5.1 Jlns 3ammThl OT KOPPO3UU M HAKUIICOOpa30BaHUS TPYyOOIPOBOIOB U
000pyI0OBaHUSl IICHTPAJIM30BAHHBIX CHCTEM TOpSYEro BOJOCHAOXKEHUS,
NPUCOCIUHSAECMBIX K  TEIJIOBBIM  CETAM TI0  3aKphITOM  CHUCTEME
TerI0CHa0XeHus1 (d4epe3 BOJOIOAOTPEBATENIM), B TEIUIOBBIX ITyHKTaX
peayCcMaTPUBACTCS TTPU HEOOXOIUMOCTH 00pabOTKa BOJIBI.

3amuTy TpyOONpPOBOAOB TOPSYETO BOJOCHAOXKEHUSI OT BHYTPEHHEH
KOPPO3HUH CJIEIYyEeT OCYIIECTBIATh TAKXK€ IyTEM HCIOJb30BaHUS TPyO C
3AIUTHBIMU MOKPBITUSIMHU, TPEUMYLIECTBEHHO SMaJIUpPOBAHHBIMU, KOTOPbHIE
00ecreynBalT caMmyl0 BBICOKYIO 3(()eKkTUBHOCTh. OIMHKOBAaHHBIE TPYObI
JNOJKHBI ~ TIPUMEHSThCA  Oojee  OrpaHMYEeHHO, B  3aBUCUMOCTH  OT
KOPPO3MOHHBIX TIOKa3aTeJled BOJOMPOBOAHOM HArpeTol BOJBI WIH B
COUYETAaHHWU C MPOTUBOKOPPO3ZMOHHOW OOPaOOTKOM B TEIUJIOBBIX IMYHKTAaX.
BHyTpeHHI010 pa3BOJIKY TpYO CUCTEM ropsuero BOAOCHAOKEHHUS OT CTOSKOB
K TOTPEOUTENSIM PEKOMEHIYEeTCsI OCYLIECTBIIATh TEPMOCTOMKUMHU TpyOaMu
U3 MOJIMMEPHBIX MATEPUAJIOB.

5.2 OO6paboTKy BOABI CIEAYeT NpemaycMaTpuBaTh B 3aBUCUMOCTH OT
KadecTBa BOJBI, IIOJaBaeMOM M3 CeTell  XO3IHMCTBEHHO-IIMTHEBOI'O
BOJOIIPOBOJIa, MaTepuajia TpyO M O0OOpYIOBaHHUS CHUCTEM TOPSYETO
BOJIOCHAOXXEHUS, MPUHATHIX B TMPOEKTE, a TaKXKe Pe3yJbTaTOB TEXHUKO-
SKOHOMHMYECKHUX 00OCHOBAHUH.

5.3 KauecTBO BOJIbI, OCTYMAOIIEH B CUCTEMY TOpsIYE€r0 BOAOCHAOXKEHUS,
JOJKHO yaoBieTBopsATh TpeboBanusm ['OCT 2874.

[IpoTuBOKOppO3MOHHAsT W  NPOTHUBOHAKHMIHASA  OOpabOTKa  BOJBI,

M0/IaBaeMOM MOTPEOUTENSIM, HE JOJKHA YXY/IIIaTh €€ KaueCTBO, YKa3aHHOE
B ['OCT 2874.

5.4 PeareHThl W MaTepualibl, MpPUMEHSEMbIE 11 OOpaOOTKH BOJBI,
MMEIOIIUE HEMOCPEACTBEHHBIM KOHTAKT C BOAOW, MOCTYIAIOUIEN B CUCTEMY
ropsiYero BOJOCHA0KEHHUs, TOJKHBI OBITh pa3penienbl Munznpasom Poccun
JUISI UCTIOIB30BAaHUSI B MPAKTUKE XO35HCTBEHHO-TTUTHEBOTO BOJAOCHA0KEHUSI.



5.5 Cnoco6 06paboTKku BOABI ClIEyeT BHIOUPATh B COOTBETCTBUU C MPHIL
15.

[Ipn wucxogHOW BOJE C TMOJIOKUTEIBHBIM HMHJIEKCOM HACBHIIICHHUS,
KapOOHATHOM JKECTKOCTHIO HE OoJiee 4 Mr-3KB/JI, CyMMapHBIM COJIEPKaHHEM
XJIOpUJOB U cynb(daroB He Oonee 50 Mr/i, comep:kaHueM sxenesa He Oosee
0,3 Mr/n oOpabOTKy BOJBl B TEIUIOBBIX MYHKTax MpeaycMaTpuBaTh HeE
TpeOyeTcs.

5.6 O6paboTKy BOJBI B COOTBETCTBUU C TpeOOBaHUSIMU mpui. 15 crnenyer,
Kak Inpasuio, npeaycmarpusath B L[TII. B UTII nomyckaercs npuMeHeHne
MarHuTHOM, CUJIMKAaTHOW W YJIBTPa3BYKOBOM 00paboTku Bojabl. OOpabOTKy
BOJIbI CIIETyeT MpeayCcMaTpuBaTh AJIsl 3alIUThl TPYOOK BOJONO0TpEBATENCH
ropsiYero BOJOCHAOXKEHHS OT KapOOHATHOTO HAKUIEOOpa3oBaHUS IyTEM
MPUMEHEHUSI MATHUTHOW WUJTU YJIBTPa3BYKOBOW 00pabOTKH.

5.7 OO6e3xkene3uBaHue  BOABI  JIOJDKHO  MPEAyCMAaTpUBATHCS B
OCBETIUTENbHbIX  (QuiIbTpax (ClieqyeT UCIHOJb30BaTh  CTAaHIAPTHBIC
KaTHOHUTHBIE (PUIIBTPBI, 3arpyKaeMble CYJIb(POYIIIEM).

Bona, mnocrynaromas B o0e3xkene3uBaromue  (QUIBTPBI, JOJDKHA
comepxkatb He Menee 0,6 mr ©2 mHa | Mr JBYXBaJEHTHOTO JKeje3a,
coJiepKallerocs B BOJE.

[Ipu oTCcyTCTBUM B BOJIE HEOOXOIUMOI'O KOJIMYECTBA KUCIOPOJa CIETyeT
MPOBOJIUTH a’palldi0 BOJBI MOJA4yed CXKAaToro BO3AyXa WIHM J00aBiIeHUEM
aTMoc(epHOro BO3JyXa C TOMOIIBI IKEKTOpa B TPYyOONpPOBOJ TMEpea

bHIBTPOM 10 comepkaHus Kuciopoma He Gomee 0,9 mr ©2 ma 1 wmr
JIBYXBAJICHTHOTO YKee3a.

XapakTepuCTUKU (PUIBTPYIOLIETO CJIOSI M TEXHOJIOTMYECKUE IMOKa3aTeln
OCBETJIMTENBHBIX (PUIIBTPOB MPUBEACHBI B TP 16.

5.8 MarnutHyto 00pabOTKYy BOJbI HAJUICKUT OCYLIECTBISATH B
DJIEKTPOMArHUTHBIX —almaparax WIM B almnaparax ¢ IOCTOSHHBIMU
MAarHUTaMH.

5.9 Ilpu BBIOOpE 00€3KeNe3UBAIOLINX (PIIBTPOB U MATHUTHBIX allapaToB
ClieyeT MPUHUMATH:



IIPOU3BOJUTEILHOCTD - 110 MaKCUMaJIbHOMY YacOBOMY PAacXoOjay BOJBI Ha
ropsiuee BoJIoOCHa0XeHue, T/4;

KOJIMYECTBO - IO TpeOyeMOoi POM3BOIUTEIHLHOCTH 0€3 pe3epna.

5.10 Hampsik€eHHOCTh MarHMTHOIO IOJIsI B pabodyeM 3a30pe MArHUTHOTO
amrmapara He JIOJDKHA TPEBBIIIaTh 159103 Am .

B cnyuae npuMeHEHHUS 3JIEKTPOMAarHUTHBIX anmaparoB HEOOXOAMMO
IpEAYyCMaTPUBATh KOHTPOJIb HANPSKEHHOCTM MATHUTHOTO TOJISI TIO CHIIE
TOKA.

5.11 [dns npeasparuu  BOABI JODKHBI MPUHUMATHCA TEPMHUUYECKHE
neaspatopsl o I'OCT 16860, kak npaBuiIo, CTpyHHbIE BEPTUKAIbHBIE.

JIns BakyyMHOM JAealspaliuu JOMYyCKAeTCsl MCIOIb30BaTh J€a’3paTopbl CO
CTPYWHBIMU TapesbuaThIMU KOJIOHKAMHU TPU UCXOJAHOU BOJIe ¢ KapOOHATHOM
KECTKOCThIO OT 2 70 4 MI-3KB/II WM C KOJOHKaMHU C HAacaJOYHBIMU
KepaMUYECKUMH KOJbLAMHU IPHU BOJAE ¢ KAPOOHATHOM KECTKOCTBIO 10 2 MI-
9KB/J, TIPU BOJIE C KapOOHATHOM >KECTKOCTHIO OT 4 70 7 MI-3KB/J JIOJKHBI
UCIIOJIb30BAaThCS J€a’paTopbl CO CTPYHUHBIMU TapeibuyaThIMU KOJOHKaMHU B
COUYETaHWUU C MarHUTHOM 00pabOTKOI BOJBI.

B armocdepnbix neaspaTopax NpH HCXOAHOW BOJE € KapOOHATHOMU
KECTKOCTBIO JI0 2 MI-IKB/JI  JIOMYCKAeTCS MPUMEHSATh CTPYWHbIE
TapesibuaThle KOJIOHKH.

5.12 TIpou3BOAUTENBHOCTD J€a’paTopa, T/4, TPUHUMAETCS MO CPEIHEMY
pacxoay BOJbl Ha ropsuyee BOAOCHAaOkeHue. YHCIIO J1ea’paTopoB JOJIKHO
ObITh MUHUMAJIbHBIM, 0€3 pe3epBa.

5.13 Pa3menieHne pAea’pallMOHHBIX KOJOHOK BHE TIIOMENICHUS Ha
OTKPBITOM BO3/TyX€ HE PEKOMEH Ty ETCHI.

5.14 Tlpu neaspainuu BOJBI B KaueCTBE Jca’pallMOHHBIX OaKOB CIEIyeT
npeaycMaTpuBaTh Oe3HanopHbie (OTKPBIThIE) Oaku-akKymyssiTopel. Ecnu
NoclieHUE TPEeOYIOTCSI B CHUCTEME TOpSYero BOJOCHAOXKEHHS, YCTaHOBKa
JIea’paTOPHBIX OAKOB HE PEKOMEH]IyEeTCSl.

5.15 B TemnoBbIX MyHKTax C JI€a3paTOPHOM YCTAHOBKOHN CIEayeT



npeaycMaTpuBaTh BO3MOXHOCTh IOJa4M BOABI B CHCTEMY TOPSYEro
BOJIOCHA0XKEHUS TIOMUMO JIeadpaTopa.

5.16 BpICOTy YCTaHOBKH J€a’dpaTOPHON KOJOHKH C OTKPBITBIM OaKOM-
aKKyMYJIATOPOM CJIEIlyeT TNpPUHUMAThb M3 YCIOBUS, OOECHEUYHUBAIOIIETO
NOCTYIJIEHUE JI€a3PUPOBAHHOM BOJBI CAMOTEKOM Ha KOJIOHKHM B Oak Ipu
HAWBBICIIIEM YPOBHE BOJIbI B OAKe.

5.17 Boga u3 nea’paliuOHHONW KOJOHKH B 0aK-aKKyMYJISTOp MOJAeTcs B
HWKHIOIO 4acTh Oaka MOJ, MUHUMAaJIbHBIA YpOBEHb BOJABI MO Tpybam c
orBepcTusiMU. OTBEPCTHS PACHOIAratoTCsl BIOJIb TPYObl B TOPU30HTAILHON
IUIOCKOCTH.

5.18 OO0s3aTenbHBIMU 3JIEMEHTAMU BaKyyMHOTO J€a’paropa SBIISIOTCS
OXJIaJUTENb BbIMApa M Ta300TCACHIBAIOIIEE YCTPOMCTBO Uil OTBOAQ
HEKOHJICHCUPYIOIIUXCS Ta30B U MOACPKaHUs BaKyyMma B Jea’paTope.

B kaudecTtBe ra3zoorcacsiBaroOIIEro yCTPOWCTBA CIIENYET MPeLyCMaTpuBaTh
BOJIOCTPYHHBIE IXKEKTOpbl C HacocaMu U OakoMm paboyell BOJBI.
JlommyckaeTcsi BMECTO BOJOCTPYHWHBIX KEKTOPOB C HAcOCaMH MPUMEHSTH
BaKyyM-HacOCHI.

Yucno HACOCOB U 3)KEKTOPOB CIIEAYET IPEeyCMaTpUBaTh HE MEHEE JIBYX K
KaXX1I01 1ea’dpallMOHHON KOJIOHKE, OJIUH U3 KOTOPBIX SIBJISIETCS PE3EPBHBIM.

5.19 Jlng 3amuThl BHYTPEHHEH MOBEPXHOCTH OAKOB-aKKyMYJSITOPOB OT
KOPpPO3UM U JI€a3PUPOBAHHOM BOJBl B HUX OT a’paluu, Kak IPaBuUIIo,
CleAyeT MPUMEHSITh TepPMETU3UPYIOLLYI0 KUAKOCTh Mapku Al-4U. Ilpwu
3TOM B KOHCTPYKIIMM Oaka CcleqyeT NpeaycMaTpuBaTh YCTPOWCTBO,
VCKJIIOYAIOIIEE TIONAJaHUuE TEePMETUZUPYIOIIECH KUJIKOCTH B CHCTEMY
ropsiuero BOJOCHA0XKEHUSI.

JlomyckaeTcsi MPUMEHATh KOMOWHALIMIO 3alIUThl OAKOB OT KOPPO3UH U
BOJBI OT a3palliy C MOMOIIBIO AHTUKOPPO3HOHHBIX MOKPBITUN (HampuMmep,
Ha OCHOBE IMHKcUIMKaTHOM komno3uuu "bapeep II1"), a Takxke kaTonHON
3aILUTHI, MeTaJUI3aOHHBIX NOKPBITUN B COYETaHU!U C
AHTUA’PALMOHHBIMY  IIABAIOIIMMM  IIApUKaMH, W3TOTOBJICHHBIMU W3
BCIICHUBAIOLIETOCs MOJMMEPHOI0 MaTepuaa.

[Ipu oTcyTcTBMM BakyyMHOW Jdea’palidyd 3aliuThl BOABI B 0Oakax oOT



a’paruy He TpeOyeTcs, a BHYTPEHHsSS MOBEPXHOCTh OAKOB JOJKHA OBIThH
3alUIIECHA OT KOPPO3UU 3a CYET NMPUMEHECHUS 3aIMUTHBIX IMOKPBITUNA HWIIH
KAaTOJTHOM 3aIIUTEL.

520 CunukatHyto 00paOOTKy BOABI W €€  MOJIIeaduBaHue,
OCYILIECTBJISIEMbIE COBMECTHO C Jeadpanuen (cm. npui. 15), ciueayet
npeaycMaTpuBaTh MyTeM 100aBIEHUS B HCXOIHYIO BOAY PacTBOpa KHUAKOTO
HATpUEBOro crekia, urorosisiemoro no 'OCT 13078.

CwiMKaTHBIA MOAYJb KUJKOTO HATPUEBOTO CTEKJIa JOJDKEH OBITh B
npenenax 2,8 - 3,2, mpd 3TOM MEHbIIEE 3HAYEHUE MOMIYJS CleIyeT
MIPUHUMATh NIPU UCXOJHOW BOJAE C OTPULIATEIBLHBIM MHIAEKCOM HACBIIICHUS,
Oonplliee - C TIOJNOKUTEIBHBIM HMHACKCOM HachimeHus. Jlomyckaercs
IIPUMEHEHHUE BBICOKOMOIYJIBHOTO JKUIKOTO CTEKJIA C CHIIMKATHBIM MOJYJIEM
3,8 - 4,2 dupmsr "Kaptok".

[Ipenensno gonmyctumasi konuentpanus (IIJIK) coenunenuii kpemuus 50
Mr/1 (B mepecuere Ha S0 ). B yka3aHHyIO BElMYMHY BXOIAT HAyaabHas
KOHIEHTpalUsa Si05 B MCXOAHOW BOJE M /032 BBOAUMOIO KHIKOTO
HATPHUEBOTO CTEKJIA.

[TogmenaunBaHue  JOMYCKaeTcsl  TAKXKE  OCYILIECTBISITH  JAPYTUMU
peareHTaMH, yAOBIETBOPSIONIMMHA TPeOOBaHUIO I1.5.4 HACTOSIIErO CBOJA
MpaBUIL

5.21 Jlo3y XHUIKOTO HATPUEBOTO CTEKJIA, BBOAUMOIO JJIsi CUJIMKATHOMU
00pabOTKH BOJIbI, CJIEAYET MPUHUMATH 10 npuJ. 17.

I[JISI noameIadyuBaHs BOJABLI CICAYCT IIPEAYCMATpUBATL BBCACHUC B
HCXOOHYIO BOJAY KHUJAKOI'O HATpPUCBOro CTCKJIIA B KOJIHUYCCTBC 2,8 mr (B

repecuere Ha Siog_) Ha 1 Mr cBsi3biBaeMo# yruiekucnoTel (CO2), HO He

BBIIIE 50 MI/JI C y4eTOM HAYalbHOH KOHIIEHTPAIMH Si03” B HCXOIHOMH BOJIE.

5.22 Jlo3aupoBaHME pacTBOpa JKHUJIKOIO HATPUEBOIO CTEKIa JJIs
CUJIMKATHOM 00pabOTKM M MOJIIeIa4YMBaHUs BOJBI IPEAYCMATPUBACTCS C
MOMOIIBIO BBITECHUTEIBLHOTO IMIaii00BOr0O J03aTOpa, yCTAHABIMBAEMOTO 0€3
pesepBa. [lomyckaeTcsi mpUMEHEHUE aBTOMATHU3MPOBAHHBIX ILTYH)KEPHBIX
HaCOCOB-J103aTOPOB.



5.23 MecTto BBO/Ia pacTBOpPA KUAKOTO HATPUEBOTO CTEKJIA B BOJY CJIEAYET
peaycMaTpUBaTh:

npu KapOOHATHOM JKECTKOCTH HCXOJHOW BOABI JO 4 MI-3KB/I - B
TpyOOTPOBO/I XOJIOTHOM BOJIBI 10 BOJIOIOIOTPEBATEIIS;

npu  KapOOHAaTHON JkecTkocTH Oonee 4 MI-3KB/JI W HAJIW4YUHU
LHUPKYJISILIMOHHOTO TPyOOIPOBOAA B CUCTEME LIEHTPATM30BAHHOIO TOPSYETO
BOJOCHAaOXKEHUSI - B TpyOONpPOBOJ HArpeBaeMou BOJIbI HEMOCPEICTBEHHO
nepen  MOJACOEAMHEHUEM IUPKYJSLHUOHHOTO TpyOoIlpoBojaa, a IMpHu
OTCYTCTBUU LHUPKYJSIIIUOHHOTO TpyOOmpoBoAa - B TpyOONpOBOA ropsyei
BOJIbI I10CJIE BOJOIIO0IPEBATESL.

5.24 ]Jlns TEXHOJOTUYECKOTO KOHTPOJISI KayecTBa 0O0paOOTaHHOM BOJbI
HEOOXOMMO TpeaycMaTpuBaTh yCTPOHMCTBO MITYIIEPOB C KpaHaMu

YCJIOBHBIM JIHAMETPOM Dy=15 MM Ha TpyOompoBojgax o00paboTaHHOMN

BOJBI.

Ha mpo6GoorbopHbIX TpyOompoBOAax MJOMKHBI MPEIyCMaTPUBATHCS
XOJIONWJIBHUKM 1711 oxJaxaeHus npod no 40°C. B cayyasx KOHTpPOJS
coJiepKaHUsl B BOJIE PACTBOPEHHOrO KHUCJIOpOJa M JKeje3a MITyuep oToopa
npo0, MNOABOAAIIMI TpyOONpPOBOI M 3MEEBUK XOJIOAWIBHHUKA, JIOJKHBI
IIPEAYCMATPUBATHCS U3 KOPPO3HOHHO-CTOMKUX MaTEPHUAIIOB.

6. OToniieHne, BeHTWISIIIAS, BOAONPOBO/ M KAHAJTU3AIUS

6.1 Ilpu npOEKTUPOBAHUM OTOIUJICHUS, BEHTWISAIMU, BOJOIPOBOAA HU
KaHaJIM3allMM TEIUIOBBIX MYyHKTOB CJIEAYET BBIMOJHATH TpeboBaHuss CHull
2.04.05-91*, CHull 2.04.01-85, a Takke yka3zaHUsI HACTOSIIIETO pa3jiena.

6.2 OToIIeHHEe TTOMEIICHUH HE TPEIyCMaTPUBACTCS, €CIIM MMCIOIIHECS B
HUX TCIUIOBBIACIICHUS OT 000PYAOBaHMS U TPYOOIPOBOIOB JOCTATOYHBI IS
oborpeBa ITUX MOMEIIECHUH.

[Tpn HEOOXOAUMOCTH YCTPOMCTBA CUCTEM OTOIUIEHHS OTAEJIBHO CTOSIIMX
TEIUIOBBIX ITYHKTOB 3TH CUCTEMBI CIEAYyET MPUCOEANHATH K TpyOOnpoBogam
TEIUIOBBIX CETE Ha BBIXOJE U3 TEIUIOBOTO IIYHKTa C YCTaHOBKOM
nuadparmsl Ui ralieHus: N30bITOYHOTO HAopa.



6.3 B TemnoBbIX NyHKTAaX JOJDKHA MPELyCMaTpPUBATHCS MPUTOYHO-
BBITSDKHAST BEHTHJISAIIMS, PAacCUMTAaHHAs Ha BO3JAYXOOOMEH, OmMpeaelisieMbli
0 TETUTIOBBIICTICHUSIM OT TPYOOIIPOBOIOB U 000PYI0OBAHUS.

Temneparypa Bo3ayxa B pabouell 30HE B XOJOJHBIA M TEPEXOHBIN
NEPUOJbI ro/1a TOJKHA ObITh He Oonee 28 °C, B TEIJIbIA NEPHOJ rOJa - HE
0osee yeM Ha 5 °C BbIllIE pAaCUETHOIN TeMIlepaTypbl HAPY>KHOTO BO3/yXa IO
napamerpam A.

[Ipu pasMmenieHMu TEIUIOBBIX NYHKTOB B JKWJBIX U OOIIECTBEHHBIX
3aHUAX CIIEAYET IPOU3BOJAUTH IIPOBEPOUYHBIN pacUeT TEIJIONOCTYIICHUHN U3
IIOMEIIEHUsI TEIUIOBOTO IIYHKTa B CMEXHBIE C HUM HoMmelleHus. B ciyuae
IIPEBBILICHUS B 3TUX IIOMEIICHUAX JOIYCTUMOW TEMIIEpATypbl BO3/yXa
cileayer — OpeaycMaTpuBaTh — MEPONPUATHS MO  JOHOJHUTEIBHOU
TEIUIOU30JISIUU OTPAYXKIAKOIIUX KOHCTPYKIIMNA CMEXKHBIX ITOMEILICHUN.

6.4 Ilpounctky TpyOONpPOBOJOB B TEIUIOBBIX IYHKTaX MU CHUCTEM
nOoTpeOJIeHHs] TEIJIOThl CIEAYET MPOU3BOJUTH BOJOMPOBOJHON BOJON WU
CXAaTbIM BO3/IyXOM.

6.5 OnopoxxHeHue TpyOorpoBOAOB U 000PYA0BaHUS TEIUIOBBIX TyHKTOB U
CHUCTEM IMOTPEOJICHUSI TEIJIOTHl JOJKHO OCYIIECTBIATHCS CaMOTEKOM B
KaHAJM3alMI0 C pPa3pblIBOM CTPyd 4Yepe3 BOPOHKY, PAKOBUHY WJIU
BOJOCOOpHBIN MpUsSMOK. [Ipr HEBO3ZMOXKHOCTH 00ECIEYUTH OIMOPOKHEHUE
CHUCTEM CaMOTEKOM JIOJIKEH MPEyCMaTPUBATHCS PYYHOM HACOC MJIM HACOC C
ANEKTPOIPHUBOJAOM.

OnopoXHEHNE KOHICHCATHBIX 0AaKOB MPEIyCMaTPUBACTCS MO HAMTOPHBIM
KOHJICHCATONPOBOJaM, B BOJOCOOpHBI  MPHUAMOK  JOMYCKaeTCs
npeaycMaTpuBaTh CIMB KOHJIEHCAaTa, OCTaBLIErocsi B Oake HUXKE YPOBHS
BCAChIBAIOILIMX NaTPyOKOB HACOCOB.

6.6 B moisly TerioBOro MmyHKTa cjieayeT IpeaycMaTpuBaTh Tpar, €cliu
OTMETKM CHUCTEMbl KaHaJu3allud, BOJOCTOKA WJIM MOMYTHOrO JIpeHaxa
TEIUIOBBIX CETEH IO3BOJISIOT OCYLIECTBIISTh CAMOTEYHBIM OTBOJ CIIy4YalHBIX
BOJ B OTH CHUCTEMBI, WIM BOJOCOOPHBIA MPHUAMOK IPU HEBO3MOXKHOCTU
CaMOTEYHOI'0 OTBOJIA CIIYy4YalHBIX BOJ.

6.7 Jlis OTKaykd BOJBI M3 BOJOCOOPHOTO TIPUSIMKA B CHCTEMY



KaHaJIW3allMk,  BOJOCTOKA WM  MONYTHOTO  JpEHaXa  JIOJHKEH
peaycMaTpUBaThCS OAMH JPEHAXHBINM Hacoc (6e3 pesepBa). B moazemMHbIx
TEIUIOBBIX IYHKTaX JOJDKHBI MPEAYCMATPUBATHCS IBA JAPEHAXKHBIX Hacoca C
DIEKTPONPUBOAAMH, OJWH U3  KOTOpBIX -  pe3epBHbIM.  Hacoc,
NpeIHAa3HAYCHHBIA 11 OTKA4YKH BOJBI M3 BOJOCOOPHOTO MpHUSIMKA, HE
JOTYCKaeTCsl UCIOJIb30BATh JIJIs1 MPOMBIBKU CUCTEM MOTPEOICHUS TEILIOTHI.

7. DeKTPOCHADKEHHME U JJIEKTPO00OOPYA0BAHHUE

7.1 Ilpn NpPOEKTUPOBAHUM IIIEKTPOCHAOKEHUS U 3JIEKTPOOOOPYAOBAHUS
TEIUIOBBIX IYHKTOB CJIEYET PYKOBOJCTBOBAThCS TpeOoBanusmu "llpaBun
ycTpoiictBa anekTpoyctaHoBok" (IIYD) wu  ykazaHusAMHM HACTOAIIETO
paszena.

7.2 TemoBble MyHKTbl B YaCTH HAJIEKHOCTH DJIEKTPOCHAOKEHHUS CIEAyeT
OTHOCUTb K DJJeKTpolpueMHMKaM II xareropuu npu yCTaHOBKE B HUX
[IOJKAYMBAIOIIMUX CMECUTEIbHBIX U LUPKYIALMOHHBIX HAaCOCOB CHUCTEM
OTOIUIEHHUS, BEHTWISILIMM U TOPSYEro BOJOCHAOXKEHUS, a TAaKKe 3alOpHOU
apMaTypsl IIpU TEIEYIPABICHUN.

7.3 B TemnoBeIX MyHKTax CjeayeT MpeaycMmaTpuBarh padbouee
UCKYyCCTBEHHOE oOcBelieHue st VI paspsma 3putenbHON paboThl U
ABAPUIHOE OCBEILICHUE.

7.4 DnexkTpuyecKue CEeTHU JIOJDKHBI 00€CleyrMBaTh BO3MOKHOCTH pabOTHI
CBApOYHBIX aIIMapaTOB U PYyYHOI'O 3JIEKTPOMEXAHUYECKOIO0 HHCTPYMEHTA.

7.5 MecTHOe ympaBieHUEe 3aJIBHYKKaMH C DJICKTPOIPUBOIAMH U HACOCaMU
i nmomzemubix  L(TII  pgomxkHO — myOnmMpoBaThCs  TUCTAHIIMOHHBIM
yIopaBJIe€HHEM CO IIUTa, pACMOJOXEHHOTO Ha BBICOTE HE HIDKE
MJIAHUPOBOYHOM OTMETKH 3EMJIH.

7.6 DnekTpooOOpy0BaHUE IOJKHO OTBeYaTh TpeOoBaHusM [1YD ms
paboThl BO BIAXHBIX TOMEIICHHUSX, a B TOJ3EMHBIX BCTPOCHHBIX U
MPUCTPOCHHBIX TEIUIOBBIX MYHKTAX - B CHIPHIX TOMEIICHUSX.

7.7 Inst METAIUTMYECKUX YaCTEU JIEKTPOYCTAHOBOK, HE HAXOISIINXCS MO
HaNpPsHDKEHUEM, JIOJDKHO OBITh MPEAYCMOTPEHO 3a3EMIICHHE.



8. ABTOMaTH3alUs M KOHTPOJIb

8.1 CpencTBa aBTOMAaTU3aIMU U KOHTPOJISL IOJDKHBI 00ecrieunBaTh paboTy
TEIUIOBBIX IYHKTOB 0€3 TOCTOSHHOTO OOCITYXHBAIOIIET0 MepcoHana (c
npeObIBaHKeM nepcoHala He 6omee 50% paboyero BpeMeHu).

8.2 ABTOMarH3anus TEIUIOBBIX MYHKTOB 3aKPBITBIX U OTKPBITBIX CHUCTEM
TETMJIOCHA0XKEHUS JJOJKHA 00eCIIeYNBaTh:

NOJJIep’KaHue 3aJlaHHOW TeMIIepaTypbl BOJIbI, MOCTYNAIOIIEH B CHCTEMY
ropsiuero BOJOCHA0XKEHUS;

pEeryJupoBaHHE IMOAA4Yd TEIUIOTHl (TEIUIOBOTO IIOTOKAa) B CHUCTEMBI
OTOIUICHMS B 3aBUCUMOCTH OT M3MEHEHUS NTapaMeTPOB HAPYKHOTO BO31yXa
C LIEJIBIO MOJJEPKaHUs 33JaHHOW TEMIIEpAaTyphbl BO3AyXa B OTAIJIMBAEMBIX
MOMEUIEHUSAX;

OTPaHUYEHHE MAKCHUMAaJbHOIO pacxoJa BOAbl M3 TEIUIOBOM CETH Ha
TEIJIOBOM MYHKT IyTEM MPUKPBITUA KJIallaHa PEryasTopa pacxoaa TEeIIOThI
HAa OTOIUJICHUE 3aKPBITHIX CUCTEM TEIJIOCHAOKEHUS ISl OTIEIBHBIX JKUJIBIX
U OOIIECTBEHHBIX 3AaHUN W MHUKPOPAWOHOB C MAaKCHUMAJIbHBIM TETUIOBBIM
MOTOKOM Ha BEHTWJISLMIO MeHee 15% MakcuMallbHOTO TEIJIOBOTO MOTOKA HA
OTOIJICHUE JIMOO ITyTEM MPUKPHITUS KJamaHa PETyJAaTopa TeMIIepaTypbl
BOJIbI, TOCTYMAIOUIEH B CHUCTEMY TOPSYEro BOJAOCHAOXKEHHUS B TEIJIOBBIX
MyHKTaX OTKPBITBIX CHUCTEM TEIUIOCHAOXKEHUSI W 3aKPBITBIX CHUCTEM
TEIJIOCHAOKEHHUS MTPOMBIIUICHHBIX 3JJaHUN, a TaKXKe KWJIBIX MUKPOPaliOHOB
U OOIIECTBEHHBIX 3JaHUM C MaKCUMaJbHBIM TEIUIOBHIM IOTOKOM Ha
BEHTWISIIUIO OoJiee 15% MakcMMalIbHOTO TEIJIOBOTO MOTOKA HAa OTOIUICHHUE.
Jlomyckaercsi OrpaHHMYE€HHE MAaKCUMAaJIbHOIO pacxXxofa BOJblI U3 TEIIOBOM
CEeTU Ha TEIJIOBOM IYHKT MYyTEM YCTAaHOBKH CIIELIMAIIBHOTO PETYJATOpa C
KJIAllaHOM Ha TMOJAIoNIeM TpyOonpoBojae. Ty KE€ POJb BBINOIHIET
PETYIATOP MOCTOSHCTBA PACX0/1a BOJbI, YCTAaHABIMBAEMbIN HA niepeMbluke 1
CTyHE€HU Bojomnojaorpenarenss (CM. puc. 8) HMpU OTCYTCTBHM PETYJISITOPOB
pacxo/ia TeIIOThl Ha OTOIUICHHUE U 3aKPBITOM 3a/IBUKKE MEPEMbIYKH b;

nojjepkanre TpeOyeMoro mepemnana JaBiICHUN BOABI B IOAAIONIEM U
obpatHOM TpyOompoBoaax TerioBbix ceteil Ha BBojie B LITII unu UTII npu
MPEBBIMICHUN (DAKTUIECKOTO TIeperana aBiCHUN Haja TpeOyeMbIM Oojee
yeM Ha 200 kI1a;



MHHHUMAJIBHOC 3a1aHHOC JaBJICHHC B O6paTHOM TPY6OHpOBOIIG CHCTCMBI
OTOILICHUSA ITPHU BO3MOKHOM €T'0 CHUKCHHUM,

nojepxaHue TpeOyeMoro mnepenajga JaBI€HUNA BOJbI B MOJAIOLIEM U
oOpaTHOM TpyOONpOBOJAX CHUCTEM OTOIUICHHS B 3aKPBITBIX CHCTEMAax
TEIUIOCHAOXKEHUSI TpPH OTCYTCTBHM PETYJSTOPOB pacxoja TEIUIOThl Ha
oToruieHue (cM. puc. 7, 8), a TakKe yCTAaHOBKE KOPPEKTHPYIOLIUX HACOCOB,
XapaKTepU3yIOUIMXCs W3MEHEHHEM Hamopa B npenenax Ooinee 20% (B
auana3oHe pabouMx pacxo/ioB), Ha TMEPEMBbIYKE MEXIy OOpaTHBIM U
NOJIAl0IIHUM TPYyOOIPOBOJaMHU TEIJIOBOM ceTu (cM. puc. 1, 2);

BKIIIOUCHHUC W BBIKIIIOUCHUC ITOAIIMTOYHBIX YCTpOﬁCTB I IMOAACPKAHNUA
CTaTUYCCKOI'O JaBJICHHA B  CHCTCMax TGHHOHOTp€6JIeHI/IH Inmpn Hux
HC3aBHUCUMOM IIPUCOCANHCHUU

3alATy CUCTEM MOTPEOJICHHS TEIUIOTHI OT TOBBIINICHUS JABIICHUS WA
TEMIIepaTypbl BOJBI B TPYyOONPOBOJAX ITHX CHUCTEM MPH BO3MOXKHOCTH
MPEBBILICHUS JIOITYCTUMBIX TaPaMETPOB;

NOJAJICp’)KaHUE 3aJ]aHHOTO  JIaBJICHHS BOJIBI B CHUCTEME TOPSUEro
BOJIOCHA0KCHUS,;

BKIIIOYCHHUEC U BBIKIIIOYCHUEC KOPPECKTHUPYIOHINUX HACOCOB;

6J'IOKI/IpOBKy BKIIFOYCHUA pC3CPBHOI0 HACOCA ITPHU OTKIIFOUCHUU pa6oqero;

3alIUTy CUCTCMBbI OTOIVICHUA OT OIIOPOKHCHUS,

IMPCKpaCHUC 110Ja491 BOJALI B 6aK—aKKYMy.]'IHTOp HUJIIN B pacmeHTeanmﬁ
0ak IIpHU HE3aBUCHUMOM IIPUCOCANHCHHUHN CUCTCM OTOINICHUS IO JOCTUKCHUUN
BCPXHECIO YPOBHA B 0ake W BKIIOYCHHE HOAIIUTOYHBIX YCTpOfICTB Ipu

AOCTHKCHNUHU HUKHETO YPOBHS;

BKIIIOYCHHUEC M BBIKIIIOYCHUC APCHAXKHBIX HACOCOB B IMMOA3CMHBIX TCILJIOBBIX
ITYHKTax I10 3alaHHBIM YPOBHSM BOJbI B JPCHAXKHOM IIPHUAMKE.

[Ipumeyanue -  ABTOMATU3AIMIO  JI€A3PALUOHHBIX  YCTaHOBOK
PEKOMEHAYETCS
npexycmarpuars B coorBerctBun co CHull 11-35-76.



83 Jlms ywera pacxoda TEIUIOBBIX TIOTOKOB M pacxoja BOJbI
NOTPEOUTEISIMU  JIOJDKHBI TIPEIyCMaTPUBATHCA MPUOOPHI ydeTa TEIIOBOM
SHEpPTruH B cOoTBETCTBUHU C "[IpaBuiamu yuera OTIycKa TEIJI0BOM S3HEPTrun'.

8.4 Ilpn He3aBUCHMOM NPHUCOEIUHEHUU CHCTEM OTOIUIEHUS K TEIUIOBBIM
CeTAM  CIENyeT  MpeayCMaTpuBaTb  TOPAYEBOIHBIA  BOJAOMEP  HA
TpyOONPOBOAE AJIsi MOANUTKU CUCTEM.

8.5 Pacxomomepsl W BOJOMEpPHI JOJOKHBI  PacCUMTHIBATHCS  Ha
MaKCUMAaJIbHBIA 4acOBOM pacxoj TeIloHocuTens no npuia. 10 wu
non0uparbCcsi Tak, 4YTOObl CTAaHJAPTHOE 3HAYEHUE BEpPXHEro Ipejesa
U3MepeHHst ObUIO OIMKAWIINM IO OTHOLIEHHIO K 3HAYEHUI0 MaKCUMaJIbHOIO
4acOBOI'0 pacxo/a.

8.6 IlpumeHeHre B OTKPBITBIX CHCTEMaX TEIUIOCHAOKEHUS M CHUCTEMax
TOPSYETO BOJOCHAOXKEHUS PTYTHBIX TU()MAHOMETPOB HE IOy CKACTCA.

8.7 JlnuHa mpsIMBIX YYacTKOB TPyOOINPOBOJA A0 U MOCIE U3MEPUTEIBHBIX
YCTPOWCTB PAcXOJOMEpPOB [OJDKHA OIPENEIAThCSI B COOTBETCTBUU C
UHCTPYKIMSIMU HA PUOOPHI.

8.8 Ilpu mogade OT UCTOYHUKA TEIUIOTHI MOTPEOUTENIO Mapa HECKOIbKUX
pa3IMuYHBIX [ApaMETPOB JONYyCKaeTcss JJs ydeTa BO3BPAlllaéMOro
KOHJEHCaTa  IpeaycMaTpuBaTh  OJMH  pacxoioMep Ha  o0meM
KOH/IEHCATONPOBO/IE TIOCIIE KOHJIEHCATHBIX HaCOCOB.

8.9 B TemioBBIX MyHKTaX C pacxo/ioM TerioTel 6ornee 2,3 MBT, kak
OpaBWIO, JOJDKHBI — MPEIyCMaTpHUBAaThCS  CIEAYIOIIME  KOHTPOJIBHO-
U3MEPUTENbHBIE TPUOOPHI:

a) MaHOMETpPbI CAaMOMNMILIYUIUE - MOCIE 3aOPHOM apMaTypbl Ha BBOJE B
TEIJIOBOW IYyHKT MOJAIOIIEr0 U OOpaTHOro TPyOOINpPOBOJOB BOASHBIX
TEIJIOBBIX CETE, MapONpPOBOJOB U KOHIEHCATOIIPOBOIOB;

0) MaHOMETPbI TOKA3bIBAIOIIIHE:

JI0 3allOpPHOM apMaTypbl Ha BBOJIE B TEIUIOBOM IYHKT TpPyOOIpPOBOJOB
BOJSIHBIX TEIUIOBBIX CETEU, MapOMPOBOIOB  KOHAEHCATOIIPOBO/IOB;

Ha pacIpeaeNuTeIbHOM U COOPHOM KOJUIEKTOPAaX BOJSHBIX TETIOBBIX



CeTeil M MapoIpoOBO/IOB;
TMIOCJIE y3J1a CMEIIEHHUS;
Ha MaponpoBOJIax J0 U MOCIEe PEAYKIMOHHBIX KIANaHOB;

Ha TpyOONpoBOJaxX BOJSHBIX TEIUIOBBIX CETEH M MApoIpoBOJaX 10 U
IIOCJIE PETYJSATOPOB JIaBICHUS;

Ha MOJAIOUIMX TPYyOONMpPOBOAAX IOCJE 3aMOPHOM apMaTyphl Ha KaKIOM
OTBETBJICHMM K CHCTEMaM TMOTpPEOJICHUsT TEIJIOThl W Ha OOpaTHBIX
TpyOompoBoAax [0 3alopHOM apMmaTypbl - U3 CHCTEM MOTpeOIeHUs

TCIIIIOTHI,

B) IITYIEPHl I MAaHOMETPOB - JI0 U TIOCIE TPSA3EBUKOB, (DUIBTPOB U
BOJIOMEPOB;

I') TEPMOMETPHI CAMOIMUIYIIKE - MTOCIIE€ 3alIOPHON apMaTyphl Ha BBOJAE B
TEIJIOBOW MYHKT TPyOONPOBOAOB BOASHBIX TEIUIOBBIX CETEH, NapOIPOBOIOB
Y KOHJICHCATOIIPOBOJIOB;

1) TEPMOMETPBI MTOKA3bIBAIOIIHE:

Ha pacIpeieuTeIbHOM U COOPHOM KOJUIEKTOPAaX BOJSHBIX TEIIOBBIX
ceTel U maponpoBOIOB;

Ha TPyOOIPOBOIAaX BOASHBIX TEIUIOBBIX CETEH MOCE y3Jia CMEIICHUS;

HAa TIOJAONIMX ¥ OOpaTHBIX TPyOONMpOBOJgAX U3 KaXIAOW CHCTEMBI
OTPEOJICHHS TETUIOTHI IO XOY BOJBI TTEPe]] 3aBUKKOH.

8.10 B TermioBsIX MyHKTax C pacxoAgoM TEIIOThl 10 2,3 MBT m0oKHBI
pEeyCMAaTPUBATHCA:

a) MaHOMCTPBI ITIOKA3bIBAIOIIHC:!

MOCJIe 3alOpPHOM apMaTypbl HA BBOJIE B TEIJIOBOM IMYHKT TPYOOIIPOBOJIOB
BOJSIHBIX TEIUIOBBIX CETEU, MapOMPOBOIOB  KOHAEHCATOIIPOBO/IOB;

ITOCJIC y3Jia CMCIHICHU A,



IO W TIOCJE PEryJisTOpOB JaBlieHHS Ha TPyOONmpoBOJaX BOJISHBIX
TEIUIOBBIX CETEN U MapOIPOBOJIOB;

Ha MaponpoBOJIax J0 U MOCIEe PEAYKIMOHHBIX KIANaHOB;

Ha MOJAIIMX TpyOOINpoBoAax MOCHIE 3alOPHONW apMaTypbl Ha KaxIOM
OTBETBJICHMM K CHUCTEMaM TMOTpPeOJIeHUsT TEIJIOThl W Ha OOpaTHBIX
TpyOoOIpoBOAax JO 3aloOpHOM apMmaTypbl - HM3 CHUCTEM NOTpeOIeHuUs
TeIJIOTHI;

0) WTyHEepsl 111 MAHOMETPOB:

JI0 3alOpPHOM apMaTypbl Ha BBOJIE B TEIUIOBOM IYHKT TpPyOOIpPOBOJIOB
BOJISIHBIX TEIUIOBBIX CETEU, MMAPOIPOBOJIOB U KOHAEHCATOIPOBOIOB;

710 ¥ TIOCTIE TPSI3€BUKOB, (DMUIBTPOB M BOJOMEPOB;
B) TEPMOMETPHI MOKA3BIBAIOLIHUE!

1ocJie 3alOpHOM apMaTypsl HA BBOJIE B TEIJIOBOM IMYHKT TPyOOIIPOBOIOB
BOJISIHBIX TEIUIOBBIX CETEH, MapONpOBOJIOB U KOHJIEHCATONPOBOOB;

Ha TPY6OHpOBOI[aX BOJAHBIX TCIIJIOBBIX ceTeM mocie Yy3j1a CMCIICHHA,

Ha OOpaTHBIX TPYOOINPOBOAAX M3 CUCTEM MOTPEOICHHS TEIUIOTHI MO XOAY
BOJIBI TIEPE/T 38 IBMKKAMHU.

8.11  Iloka3piBatolue  MaHOMETPbl M TEPMOMETPHI  JIOJKHBI
IpeIycMaTpuBaTbCd Ha BXOJE€ M BBIXOAE TpPyOONpPOBOJOB Tperolleld U
HarpeBaeMoW BOJBI JUISl KaKJIOW CTYIIEHM BOJOINOJIOIPEBATENEN CHUCTEM
ropsiYero BOAOCHA0XKEHUS U OTOILJICHUSI.

8.12 Tloka3zpIBaroliie MaHOMETPBI JOJKHBI MPEIyCMATPUBATHCA IEpe.
BCACBIBAIOIIUMHU U TIOCJIC HATHETATEJIbHBIX MaTPyOKOB HACOCOB.

8.13 Ilpm ycTaHOBKE CaMOMNUINYIIMX TEPMOMETPOB H MAaHOMETPOB
clIelyeT MpeayCMaTpuBaTh KPOME HUX Ha Te€X K€ TPyOONPOBOAAX IITYIIEPHI
JUTS1 TOKa3bIBAKOIIMX MAHOMETPOB U TWJIb3bI 111 TEPMOMETPOB.



8.14 B cnydasx korja mpuOOpsl yueTa pacxoja TeriIoThl KOMILIEKTYIOTCS
CaMOIUIIYIIMMHU WJIM MOKa3bIBAIOUIMMH PAacXOAOMEPAMU, TEPMOMETPAMHU U
MaHOMETpPaMH, peaycMaTpUBaTh nyOnupyromue KOHTPOJIBHO-
U3MEpUTEIbHBIE PUOOPHI HE CIEYET.

8.15 ABTOMarm3alMio0 W KOHTPOJb YCTaHOBOK cOopa U BO3BpaTa
KOHJIEHCAaTa clielyeT npeaycMmaTpuBath B oObeMe, ykazaHHoM B CHull
2.04.07-86* nyst KOHJIGHCATHBIX HACOCOB.

8.16 [Ina pea’pallMOHHBIX YCTAHOBOK CIIEyeT IpEeAycMaTpHUBaTh
CIeyIOIME  KOHTPOJIbHO-U3MEPUTENbHBIE  MPUOOPBI:  TEPMOMETPHI
NOKa3blBalOIIME; yKa3aTeau YpPOBHA BOAbl B 0akax; MaHOMETpBI
NOKa3bIBAIOIINE U CAMOIULIYIIHE.

8.17 Ha mecTHOM 1uTe ynpaBJieHuUs CIeayeT IpeaycMaTpUBaTh CBETOBYIO
CUTHAJIM3ALIMI0O O BKJIIOYEHUM PE3EPBHBIX HACOCOB W JIOCTHXKEHUH
CIEAYIOIMX NPEACIbHBIX NTAPAMETPOB:

TEMIIEPATYPhl BOJIbI, OCTYIMAIOUIEH B CUCTEMY TOpSYEro BOJAOCHAOKEHUS
(MUHUMAJIbHAS - MAaKCUMaJlbHAas);

JABJICHUsI B OOpaTHBIX TPYyOONMPOBOJAX CHUCTEM OTOIUICHUS KaKJI0TO
3MaHUSl WM B OOpaTHOM TPyOONMPOBOJIE pacIlpeeIUTeIbHbIX CeTel
otoruieHus Ha Bbixoze u3 LTI (MuHuManbHbIEC - MAKCUMAJIbHbIE);

MUHHMaJIBHOTO TIeperaja JaBJICHUH B TMOJAKOIIEM W 00paTHOM
TpyOOIIpOBOAaX TETUIOBOM CETH Ha BXoJie U Ha Beixoze u3 LITII;

YpOBHEW BOJIBI MJTM KOHJICHCATa B OaKax v BOJOCOOPHBIX IPHUSIMKOB.

[Ipn npuMeHeHHH PeryiasTOpOB pacxo/ia TEIUIOThl Ha OTOIUIEHUE CIEAYET
IpeaycMaTpuBaTh CUTHAIM3ALMI0 O MPEBBILICHUM 3aJaHHON BEJIMYMHBI
OTKJIOHEHHUS PErYJIUPYEMOT0 NapameTpa.

8.18 Metonuka pacuera rpaMKoB pEryJupoBaHUs MOJA4YM TEIJIOTHl Ha
OTOIUIEHUE y NOTpeOUTesel, Noaaep)KUBaeMbIX CUCTEMON aBTOMAaTHU3alllH,
peIycMaTpuBaeMoON B TEIUIOBBIX IYHKTaX, NpuBeaeHa B npuil. 18. Ilpu
pacuere 3TUX TIpadUKOB CJIEAYyEeT YUYMUTHIBaTh HPUHATHIM  pEXUM
pEryJIuMpOBaHMS  OTIyCKAa  TEIUIOTBI HAa  HCTOYHHMKE, BHYTPECHHHE
TEIUIOBBIACICHUS B NOMEIIECHUSIX  3JaHUld | COOPY’KEHUH,



MCTCOPOJOTUYICCKHUC YCIIOBUA U OP.

9. Jlucnieryepusanus v CBA3b

9.1 JIucTaHIIMOHHBIH KOHTPOJIb 3a paboTOM  O0OpYyIOBaHUS W
napaMeTpaMM TETUJIOHOCUTENS OCYIIESCTBIISICTCS B JUCIETYEPCKUX MYHKTAX
OPEANPUATHS TEIJIOBBIX CeTel, OOBbEIMHEHHOW HCIIETUYCPCKON CITykOe
(OAC) xwunoro pailioHa, NPOMBINUIEHHOTO M CEIbCKOXO03IMCTBEHHOTO
NpEANPUSATUS WK HA IIUTE YIPABICHUSI ICTOUHHUKA TEIIOTHI.

[Ipu TemnocHa®XeHUH OT KOTEIbHBIX MOIIHOCTHIO 35 MBT u MeHee
JTUCIIETYEPU3ALUIO NIPEyCMATPUBATh HE PEKOMEHIYETCS.

9.2 lucnieTuepusanus OCyIIECTBIISIETCS:

aBapUMHO-TIPEyIPEAUTEIHFHON CUTHAIM3AIMEH MyTeM Tepeaadyr OJHOTO
00IIIeT0 CBETO3BYKOBOI'O CHTHAja O HapYyIICHUSAX PEKUMOB paldOTHI,
peAyCMOTPEHHOM B 11.8.17;

AUCTAHIIMOHHBIM YIIPABJICHUCM

TeJIeMEXaHu3aIMed, Kak MPaBWIO, B TEICMEXaHU3UPOBAHHBIX CHCTEMax
TEILUTIOCHAOKEHUS.

[Ipn orcyrcrBun O/IC Ha NMPOMBIIUIEHHOM WA CEJIBbCKOXO35HCTBEHHOM
NPEANPUATUN CIIEAYET IPEAyCMATPUBATh ABAPUNHO-IIPEIYIIPEIUTEILHYIO
CUTHAJIM3ALIMIO U3 UHAUBULYAJIBHBIX TEIUIOBBIX IyHKTOB B LI TII.

9.3 JluCcTaHUMOHHOE YIPABICHUE CIEAyeT MpeaycMaTpuBaTh MIpH
000CHOBaHUHM JUIsl KJIAlaHOB, PETYJIUPYIONIMX PacxoJ]l TEeIIOThl Ha
OTOIUICHHE U Topsdee BOJOCHAOKEHHE, B COOTBeTCTBUH ¢ mm.3.9, 3.10, 3.15
u 3.16 u qy1s1 npyToit apMaTypsl U 000PYI0BaHUA.

9.4 IIpu TenemexaHn3auy IPETyCMaTPUBAKOTCA:

a) TCIICU3MCPCHUC 110 BLI3OBY CICAYIOMUX ITAPaMETPOB TCIIJIOHOCUTCIIA:

TeMIIepaTypbl BOJbI B MOAAIOLIEM TPYOONPOBOE TEMIOBOM CETH HA BXOJIE
B LTIl maum UTII npu orcyrctBum LTIL. Jlng >kuiibIX M 0OIIECTBEHHBIX



3IaHUN TEJIEU3MEPEHUE TeMIepaTypbl NpeayCMaTpUBAETCS OJHO Ha BCE
LTIT u UTIT B nanHHOM MUKpOpailoHE MpU TEIUIOCHAOKEHUH OT OJHOTO
VICTOYHHKA TETUIOTHI,

TEeMIIepaTyphbl BOABI B TIOJIAIOIIEM M 0OpaTHOM TPYOONpPOBOAAX CHCTEMBI
OTOIUIEHHUS KOKIOTO 31aHUS;

0) TerecUrHaIu3alMs MyTeM Mepeaadyd OJHOTO OOIEero CBETO3BYKOBOIO
CUTHAJIa 0 HAPYIICHUSIX PEKUMOB padOThI, TPEAYCMOTPEHHOIO 11.8.17;

B) TeJieyIpaBieHue Npyu 000CHOBaHUHU B 00beMeE, YKa3aHHOM B 11.9.3.

9.5 Jlna TeIoBBIX IYHKTOB TIpH pacxoie TemioTel 2,3 MBT u Gomee
clelyeT mpeycMaTpUBaTh TeIe(POHHYIO CBSI3b C JUCTIETYEPCKUM TYHKTOM.

10. TpeGoBaHMsI IO CHUKEHUIO YPOBHEH LIyMa U BUOpalUu
0T pad0TbHI HACOCHOT0 000PYA0BAHUS

10.1 TpeboBaHUs HACTOAILETO pasjiesia JOJKHBI COONIONATHCS B IEIAX
MpeAOTBPAIICHUS TIPEBBIIICHUS] YPOBHEH IIyMa U BUOpPAIUU, JOITYCKAEMbIX
I'OCT 12.1.003, TOCT 12.1.012 u CHull II-12-77 B 3maHusxX coO
BCTPOCHHBIMU TEIUIOBBIMM TYHKTaMH M OJM3JIEKAIIUX K TEIUIOBBIM
MyHKTaM.

[Ipumeuanue - TpebGoBaHUs HACTOSIIETO pasjieiia PacIpPOCTPAHSIIOTCS
HA TEIJIOBBIE MYHKTHI MPOMBIIUICHHBIX U CEIbCKOXO3SIMCTBEHHBIX
OPEANPUSATUN, €CIId OHU TPEAYCMOTPEHbl TEXHUUYECKUM 3aJaHheM Ha
MPOCKTUPOBAHUE TEIJIOBOT'O IMYHKTA.

10.2 TemioBble MHYHKTBI, OOOpYAye€Mble HAacOCaMH, HE JOIYCKaeTcs
pa3MeIarb CMEXKHO, IIOJ WM HaJ IOMCHICHUSMH J>KHJIBIX KBapTHD,
CHAJBHBIX W HUIPOBBIX JETCKHUX JOMIKOJIBHBIX YUPEHKICHHH, CITAJIbHBIMU
MOMEIIEHUSMHU  IIIKOJI-MHTEPHATOB, TOCTUHMI], OOIIEKUTHUH, CAHATOPHEB,
JIOMOB OT/IbIXa, MAHCHOHATOB, IajaTaMH M OIEPaIllMOHHBIMU OOJIBHHUII,
MOMEIIEHUSIMH ¢ JUINTEIIbHBIM IIpeObIBAaHUEM OOJIBHBIX, KaOMHETaMH
BpayeH, 3pUTEIbLHBIMU 3aJIlaMH 3PCIUIITHBIX MPEIIPHUATHN, 32 NCKIIOYSHUEM
T€X TIyHKTOB, TJI¢ YyCTaHABIMBAIOTCS OecyHIAaMEHTHBIE HACOCHI,
00ecIeuynBaIINe YPOBEHb 3BYKOBOTO JaBJICHUS B CMEKHBIX TTOMEIICHUSX,



He npeBbimaromuil gonyctumbii no CHull 11-12-77.

[Tpumedanue - Ha TemoBbie MyHKTHI, B KOTOPBIX MPEIyCMaTPUBACTCS
yCTaHOBKa Oec(yHIaMEHTHBIX HACOCOB, TpeOOBaHUS HACTOSIIETO
paszena He pacIpOCTPAHSIIOTCA.

10.3 MuHuManbHOE pacCTOSTHUE B CBETY OT OTAEIBHO CTOSIIIUX Ha3€MHBIX
LTIl mo Hapy>KHBIX CT€H MOMEIICHUM, NepPeUrcIeHHbIX B 1.10.2, MOMKHO
MPUHUMATBCSL HE MEHEE 25 M.

10.4 HapyxHble oOrpaxIarmmue KOHCTPYKIMM HA3€MHBIX TEIUIOBBIX
NYHKTOB JOJDKHBI MMETh BEIWYMHY H30JSLUMHA OT BO3AYLIHOIO IIyMa,
onpenensgemyro B coorsercrsuu co CHull I1-12-77.

10.5 HapyxHble nBepr M BOPOTa TEIUIOBBIX ITYHKTOB HE JOJDKHBI, Kak
paBuiIO, OBITH HANpPABJIEHbBl B CTOPOHY IOMEUICHUM, MEPEUUCICHHBIX B
1.10.2, 1 1OMKHBI UMETHh YIUIOTHEHHE NPUTBOPOB C JAOIYCKAEMBIM 3a30pPOM
no nepuMeTpy He 6onee 1 M. Jlomyckaercsa pa3MeiiaTh Hapy>KHbIE JIBEpU U
BOpPOTa B CTEHAX TEIUIOBBIX MYHKTOB, OOpAIEHHBIX B CTOPOHY Hambojee
YAAJIEHHOT0 U3 YKa3aHHBIX IOMEIICHUM.

10.6  HeoOxomumocTh  MpUMEHEHHMS  TIIyIIMTENeH  mIymMa  Ha
BEHTHJIALIMOHHBIX npoemax B Hapy>KHbBIX OTPAXKICHHUSIX,
3BYKOIIOTJIOIIAIONIEN OOJMIIOBKH CTEH U MOTOJKA U BBIOOP UX KOHCTPYKLIMH
JOJIKHBI ONIPENEISATHCA PACUETOM.

3ByKOIOIJIOMIAOIIAsl ~ OOJIMIIOBKA  JOJDKHA — IpeaycMaTpuBaTbCs U3
HECrOpaeMbIX MaTEPHUAJIOB.

10.7 B oT/1ebHO CTOSIIMX TEIUIOBBIX IyHKTaX TOJIIMHA OSTOHHOIO I10JIa
JIOJDKHA TTpUHUMATHCS He MeHee (0,2 M 10 TecyaHOW TOJICHITIKE TOIIHHOM
He MeHee 0,2 m. [Ipu 3TOM B Ha3eMHBIX TEIJIOBBIX ITYHKTaxX TOJI JOJDKCH
OTJCIIATHCS OT HAPYKHBIX OTPaKIAIOIMINX KOHCTPYKIIUHA 3a30pOM ITHPUHOM
He meHee 0,05 M ¢ 3aloJTHEHUEM €T0 TIECKOM.

10.8 B oOTmenpHO CTOSIIMX TEIUIOBBIX ITYHKTaX PEKOMEHAYETCS
IpeIycMaTpUBaTh >KECTKOE KpEIUIEHWE HacoCOB K (YyHIAMEHTY, a BO
BCTPOCHHBIX M TPHUCTPOEHHBIX TEIUIOBBIX MYHKTAaX HACOCHl CleayeT
yCTaHaBJIMBaTh HAa BHUOPOMU3OJUPYIOIIME OCHOBAaHMS, KaK MPaBUIIO, C
IPY>XKUHHBIMU BUOPOU30JISATOPAMH.



Jnst coemuHeHuss TpyOONPOBOJOB C MAaTPyOKaMHd HACOCOB JOJDKHBI
npeaycMaTpuBaThCsd THOKHME BCTaBKM JUIMHOM HE MeHee 1 M,
yCTaHaBJIMBaEMbIE, KaK MPABUIIO, B TOPHU3OHTAIIBHOM TJIIOCKOCTH. B KauecTBe
rHOKMX BCTaBOK TpW TeMmreparype Termionocutens g0 100 °C
PEKOMEHyeTCsl PUHUMATh PE3MHOBBIC HATIOPHBIE PyKaBa C TEKCTHIJIHBHBIM
kapkacom 1o 'OCT 18698.

B oTnenbHO CTOAMMX TEMJIOBBIX MYHKTaX FMOKME BCTAaBKHU JIOMyCKaeTCs
HE IIPENyCMaTPUBATh.

10.9 B Mectax BBOJa TpyOONPOBOJIOB, HUAYIIUX OT OTJEIBHO CTOSIIHX
WJIM TIPUCTPOCHHBIX TEIJIOBBIX IyHKTOB, B 37IaHUS JKECTKas 3ajeika TpyO B
CTeHBbI U (PYHJIAMEHTBI dTHUX 3JIaHUKN HE JOIMyCKaEeTCHl.

Pasmepsl oTBepcTuid A Tmporrycka TpyO depes CTeHbl U (yHIaMEHTHI
JIOJKHBI 00ECTICUNBATh 3a30p MEXAY MOBEPXHOCTSIMHU TEIITIOM3OJISIIMOHHON
KOHCTPYKITUH TPYyOBI U CTPOUTEIHHOW KOHCTpYKIMEH 3manus. st 3aaenku
3a30pa  CleayeT MNPHUMEHATHh DJIACTHYHBIE  BOJOra30HENPOHUIIAEMBIE
MaTepUuabl.

HenoaBmxHble ONMOPBI HA ATUX TPYOONPOBOAAX JOJKHBI pa3MellaThbcs Ha
pPacCTOSIHUM HE MEHEE YeM 2 M OT HapyKHOM CTEHBI 3/1aHMUS.

10.10 Bo BCTpOEHHBIX M MPUCTPOEHHBIX TEIIOBBIX MYyHKTAaX IOJI OMOPbI
TpyOONPOBOJAOB M OOOPYNOBAaHUS TMPU UX KPEIUIEHUU K CTPOUTEIbHBIM
KOHCTPYKIIHSM 3IaHUS HE00X0MMO npeaycMaTpuBaTh
BUOPOUBOJIUPYIONINE TMPOKIAIKHA, B KAa4eCTBE KOTOPBIX PEKOMEHIYETCS
MIPUMEHSTh PE3UHOBBIE BUOPOU3OIATOPHI (KOBPUKH).

11. JonmoHuTEIbHBIE TPEOOBAHUSA K NPOCKTUPOBAHUIO
TEIJIOBBIX IYHKTOB
B 0COOBIX MPUPOAHBIX U KIMMATHYECKHUX YCJIOBUAX
CTPOUTEIbCTBA

O01mmue TpedOBaHUA

11.1 TIlpu nOpOEKTUPOBAHHM TEIJIOBBIX IYHKTOB B paloHax ¢



celicMUYHOCThIO 8 OaioB W 0OoJjiee, Ha BEYHOMEP3JbIX TpyHTaX, Ha
no/ipabaThlBAEMbIX TEPPUTOPUSIX M B palOHaX C MPOCATOUYHBIMU OT

3amauuBaHusi TpyHTamu Il Tuma HeoOxomumo cobmonaTh TpeOOBaHUS
CHull 2.02.01-83, CHulI II-7-81%* (u3a. 1995 r.), CHull 2.02.04-88.

[Ipu pasmemiennn 6akoB Ha mpocanouHbix TpyHTax Il Tuma ciemyet
cobmoaats Takxke TpedoBanuss CHull 2.04.02-84*.

[Ipumeuanue - [Ipu npocagouHbIX TpyHTaxX | TUIIA TEIUIOBBIE ITYHKTHI
IPOEKTUPYIOTCS 0€3 yueTa TpeOOBaHUI JAaHHOTO pa3jea.

PajioHbI ¢ CEHCMHUYHOCTBHIO 8 1 9 0AJL10B

11.2 PacuerHasi CEICMUYHOCTb ISl 3/IaHWI TEIUIOBBIX MyHKTOB JIOJKHA
IIPUHUMATBCS OJMHAKOBOW C YCTaHOBJIEHHOM PACUYETHOW CEUCMHUYHOCTBIO
JUTSL 3AaHUI, OOCITYKUBAEMbIX TEIVIOBBIM ITYHKTOM.

11.3 BbicoTa 3aaHWid HAa3€MHBIX TEIUIOBBIX IIYHKTOB HE JIOJKHA
peBbIIATh 4 M.

11.4 3anopnas, peryaupymromas ¢ OpeAOXpaHUTEIbHAs apMarypa
HE3aBUCUMO OT IMapaMEeTPOB TEIUIOHOCHUTENICH W JUaMETPOB TPYO IOJKHA
IIPUHUMATHCS CTAJIBHOM.

11.5 B wMecrax mpucoenuHeHHs TpyOOMpOBOJOB K  Hacocam,
BOJIOTIOZOTPEBATENISIM U 0akaM JTOJDKHBI MPETyCMaTPUBATHCS KOHCTPYKITUH
KOMITCHCAIIMOHHBIX YCTPOMCTB, 00CCTICUNBAIONINE MPOJAOTILHBIC U YTJIOBHIE
nepeMeleHus: TpyoomnpoBoioB. [lonmyckaercss mpuMeHeHne THOKUX BCTABOK
o 11.10.8 HacTosIIero cBo/1a MpaBwJL.

11.6 B wmecrax mnpoxoaa TpyOONmpoOBOJOB TEIUIOBBIX CETEe uepe3
byHIaMEHTbl W CTE€Hbl 3/IaHUM TEIJIOBBIX IYHKTOB 3a30p MEXIY
IOBEPXHOCTHIO TEIUIOM3OJIALIMOHHON KOHCTPYKIUH TpYyOBl, BEPXOM U
CTEHKaMH IpoeMa JI0JDKEH NpeaycMmarpuBarbes He meHee 0,2 M.

s 3a€IKA 3a30pa crenyer IIPUMEHSTH AJIACTUYHbBIE
BOJIOTa30HENTPOHULIAEMBIE MAaTEPUAIIBI.



PaiioHbl BeUHOMEP3JIbIX TPYHTOB

11.7 Tlpu pacdere TpyOONpPOBOJOB HA CAMOKOMIICHCAIIUIO TEIUIOBBIX
YJIMHEHUW C 1IeJIbI0 TOBBIIIEHUSI THOKOCTH Y4YacTKOB TPYyOOIPOBOIOB
MEXIy HEMOJBMKHBIMU OTIOPAMHU PAacUETHOE TEIJIOBOE YIJIMHEHUE ydacTKa
cienyet yBenuuuBaTh Ha 20%.

11.8 31anust 1 coopyKEHUsI TEIUIOBBIX IYHKTOB CIEAYET MPOEKTUPOBATH
HAJ[36MHBIMU C BEHTHWJINPYEMbBIMHU MOJIOIbSIMH.

11.9 IIpoknaaky TpyOONpOBOIOB CIEAyEeT MpeayCMaTpUBaTh BHIIIE
YPOBHS M0JIA. Y CTPOMCTBO B MOy KAHAJIOB U MPUSIMKOB HE JIOITYCKAETCsl.

11.10 Hdns omopoxHeHUs: 000pyI0BaHUS U TPYOONPOBOJOB TEMJIOBOTO
NYHKTa MU CHUCTEM MOTpeOJeHUs] TEeIJIOThl CIEAyeT NperycMaTpuBaTh
CUCTEMY JPEHAXKA U CIMBA BOJIbI, UCKIIIOYAIOIIYIO BO3JICHCTBUE TEILIOTHI Ha

IPYHT.

11.11 Yucno mnapamnenbHO pabOTalONUX BOJOMOJOTpEBATENCH IS
CHUCTEM OTOIUICHHS JOJDKHO OBITh HE MEHEee JBYX, pacCUMTaHHBIX Ha 75%
MPOU3BOJIUTEILHOCTH KaXJIbIi, a HJii CUCTEMbl OTOIUICHUS 3JaHUd U
COOpYKEHUM, HE TOMYCKAIIUX MEPEPHIBOB B M01aue TEIIOTHI, - Ha 100%.

11.12 IIpn npuMeHeHUH apMaTypbl OOUIENPOMBIIUIEHHOIO Ha3HAYEHUS U
KpEeIeska, U3rOTOBIEHHOTO U3 YIVIEPOJUCTOM CTalld, JOJDKHBI COOMIOAATHCSA
MEPONPUATHUS, HCKIIOYAIOIINE BO3MOKHOCTh CHKEHUSI TEMIIEPATYPbI CTaIN
Hwke muHyc 30 °C mpu TpaHCHOPTUPOBAHUM, XPAHEHHWH, MOHTAXE H
JKCILTyaTaluH.

11.13 3army06ienue 6akoB ropsideil BOABI M KOHJIGHCATHBIX OaKOB HIDKE
IJIAHUPOBOYHBIX OTMETOK 3E€MJIM TPU CTPOMUTEIHCTBE HAa BEUHOMEP3JIBIX

rpyHTax no npuHuuny I (c coxpaneHueM Mep3JI0ro COCTOSIHUSL TPYHTOB) HE
JIOITy CKaeTCsl.

IonpadaTbiBaeMbie TEPPUTOPUM

11.14 Tlpu mpoeKTHPOBAHWU TEIUIOBBIX IMYHKTOB Ha MOAPa0aTHIBAEMBIX



TEPPUTOPHUSIX JTOJDKHBI COOMIOIaThCs TpeOoBanus . 11.4 - 11.6.

11.15 VYcunuss OT HENOABWKHBIX OMNOpP HE JOJKHBI TEpEeaaBaTbCs Ha
KOHCTPYKLIMIO 30aHUM.

Hpocanoqmﬂe OT 3aMaYMBaHUA I'PYHTbI

11.16 Tlom monamMu TEINIOBBIX TIYHKTOB W 0OakaMHd  CJIEayeT
npeaycMaTpuBaTh YIJIOTHEHHWE TpyHTa Ha rinyouny 2,0-2,5 m. Kontyp
YIUIOTHEHHOTO TpyHTa OCHOBaHUS JOJDKEH ObITh Oonblie rabapuToB
COOpyKeHHns He MeHee 4eM Ha 3,0 M B KaKIyI0 CTOPOHY.

[Tonpl MOMKHBI OBITH BOAOHENMPOHUIIAEMBIMU M UMETh YKJIOH HE MEHee
0,01 M B cTOpOHY BOJIOCOOPHOTO BOJAOHEIPOHUIIAEMOTO TIPUSIMKA.

B Mecrax compspkeHHs MOJOB CO CTEHaMM JOJKHBI MPeIyCcMaTpUBATHCS
BOJIOHETIPOHUIIAEMbIE TUTMHTYCHI Ha BeICOTY 0,1-0,2 M.

11.17 Paccrosinue oT 0akOB-aKKyMYJIATOPOB M KOHJIGHCATHBIX OaKoB,
pa3MeIiaeMbpIX BHE TEIUIOBBIX MYHKTOB, /10 3[JaHUN U COOPY>KCHHM JTOIKHO
ObITh: TpPH TPYHTOBBIX ycioBusx Il Tuma (c BOJOMPOHUIIAEMBIMHU
MOJICTUJIAIONIMMY TPYHTaMH) HE MeHee 1,5 TONIMHMHBI MPOoCajoyHOTO CIOS;
npu  TPYHTOBBIX ychoBusx Il Tuma (¢ BOJOHETPOHHUIIAEMBIMU
MOJICTUJIAIONIMMHU TPYHTaMH) HE MEHEE TPEX TOJIIMH MPOCATOYHOTO CIIOS,
HO He Ooinee 40 M.

11.18 IIpoknaaky TpyOONpOBOJAOB ClEAyeT MpeaycMaTpuBaTh, Kak
IIPaBUJIO, BBIIIE YPOBHS MOJIA.

Jlommyckaetrcst mpokjagka TpyOONpOBOJAOB B  BOJOHEHPOHHUIIAEMBIX
KaHaJax.

11.19 B MecTax mpoxoa TETUIOBBIX CeTell yepe3 (yHIaMEHTHI WA CTCHBI
3/1aHUN TEIJIOBBIX ITyHKTOB 3a30p MEXIY MIOBEPXHOCTHIO
TEIJIOU30JILIMOHHON KOHCTPYKUMU TpyOOnmpoBoJa © BEPXOM (HU30M)
OTBEPCTUSI JIOJDKEH MPEeAyCMaTpuBaThbCAd C y4€TOM BO3MOXHOM MpOCAaKU
3/1aHUS WK COOPYIKEHHUS.



[Tpunoxenue 1

MuHuUMAaJIbHbIE PACCTOSAHUA B CBETY OT CTPOUTEIbHBIX
KOHCTPYKIIMH 10 TPYyOONPOBO/I0OB,
000py10BaHUSA, APMATYPbI, MEKIAY MMOBEPXHOCTAMHM
TEIJIOU30JIILIMOHHBIX
KOHCTPYKIIMA CMEKHBIX TPYOOIIPOBO/IOB, A TAKKE IIUPUHA
MPOX0/10B

Tabmuma 1

MuHuMaJIbHbIEe PACCTOSHUSA B CBETY OT TPYOOIIPOBO/I0B /10
CTPOUTEJIbHBIX
KOHCTPYKIIMA U 10 CMEKHbIX TPYOOIIPOBOI0B

PaccrosiHue oT moBepxHOCTH
VY CII0BHBI | TEIUIOU30ISIIUOHHON KOHCTPYKLIMHU

i TpyOOTIPOBOJIOB, MM, HE MEHEE

TUaMeTp

TpyOOIIpO b1l

BOJIOB, 70 10 70 MTOBEPXHOCTH

MM CTEHBI | IEPEKPBITH | TTOJIA | TETIOU30JISAIIN

A OHHOU

KOHCTPYKITUH
CMEXHOTO
TpyOOIpoBOIa
mo | mo

BEPTU | TOPH30
Kald | HTaJIH

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 - 350 250 350 300 300
1400

IIpumeyanne - IIpu pPEKOHCTPYKLMM  TEILIOBBIX
ITyHKTOB c MCIIOJIb30BaHUEM CYILECTBYIOINX

CTPOUTENHHBIX KOHCTPYKIMHA JOMYyCKAaeTCs OTCTYTUICHUE
OT pPa3MepoB, YKa3aHHBIX B JIaHHOW TaOIuWIle, HO C
ydyeToM TpeboBanuii mm.2.33.

MuHumMajabHas IHIMPHUHA IIPOX0/10B

HanmenoBanne obopynoBanust u | [llupuHa mpoxomoB
CTPOUTEIBbHBIX KOHCTPYKIUU, B CBETY, MM, HE
MEXAY KOTOPBIMU MEHEE
MPElyCMaTPUBAOTCS TTPOXO/IbI

Tab6auna 2



Mexny Hacocamu c
AIEKTPOBUTATEISIMU
HanpsbkeHrem 10 1000 B

To xe, 1000 B u 6onee

Mexny HacocaMH U CTEHOU

Mexny HacocaMu 151
pacnpeeNUTENbHBIM IIUTOM HIIH
muroMm KUIInA

MC)KI[y BBICTYIIAIOINMMH  4aCTsAMU

o0opynoBaHus

(BomomoaorpeBaresei, rpsi3eBUKOB,
9JIEBaTOPOB " ap.) 170031
BBICTYTAIOIIIUMHU Y4acTsIMU

000pyT0BaHUS U CTCHOU

OT mnojna wWIM TEPEKPHITHS 10
MOBEPXHOCTH TETIOU30ISUOHHBIX
KOHCTPYKIUI TpyOOIpPOBOIOB

Jlis  oOciyuBaHUS apMaTypbl U
KOMIIEHCAaTOpPOB  (OT CTEHBI 10
bnanma  apMatypsl  WIM 10
KOMIIEHCaTopa) Mpu  JUaMeTpe

TpyO, MM:

1o 500

ot 600 no 900

1,0

1,2

1,0

2,0

0,8

0,7

0,6

0,7




IIpu ycraHoBKE IBYX HAacOCOB C 1,0
ANEKTPOABUTATENSIMA Ha  OJHOM
bynmamenTe 0e3 Mpoxoja MEXIy
HUMH, HO ¢ 00ECTICUeHHEeM BOKpPYT
CIABOEHHOM yCTaHOBKH ITPOXOJ0B

Taoauua 3

MuHuMaibHOE PACCTOSIHNE B CBETY MEKIYy TPYOONpoBoaaMu
U CTPOUTEJbHBIMU KOHCTPYKIIUAMH

HaumenoBanue Paccrosinue B
CBETY, MM, HE
MEHee
OT BBICTYyHAIOIIMX YacTeld apMarypsl 200

wii  obopynoBaHus  (C  y4eTOM
TEIJIOU30JIALIMOHHON KOHCTPYKLIHH) /10
CTEHBI

OT BBICTYNAOUIMX YACTENM HACOCOB C 300
AIEKTPOJBUTATEIISIMU HAPSKEHUEM 10
1000 B ¢ pauaMeTpoM HamopHOIO
natpyOka ©He Oonee 100 mm (mpu
YCTaHOBKE Yy CTEHBI 0e3 mpoxojna) 110
CTEHBI

Mexnay  BBICTYNAIOIIMMHM  YacTAMH 300
HAacOCOB M DJJIEKTPOJBHUraTeiied IpU
YCTaHOBKE IBYX HAacoCOB C




DJIGKTPOJBUTATENIIMA ~ Ha  OJHOM
dbyHaaMeHTe y CTeHBI 0€3 nmpoxoja

Ot ¢umanma 3aABMKKHA HA OTBETBJIICHUH
0 TOBEPXHOCTHU TEIUIOU3OJISIHUOHHOMN
KOHCTPYKIIMU OCHOBHBIX TPYO

OT BBIABUHYTOTO IITUHACIS 33 IBHKKH
(wm mTypBajia) 0 CTEHBI WIH
MEePEKPBITHS TpU Py = 400 Mm

To xe, mpu Dy 2500 MM

Ot moJjia 10 HU3a TEIUIOU3OIAIIMOHHON
KOHCTPYKITUH apMaTyphl

Ot crenbl Uau OT (hIaHIA 3aJIBUKKHU JI0
ITYUEPOB Ui BBINYCKA BOABI WIIH
BO3yXa

Or mnonma wWIM NOEPEKPBITUS 10
MMOBEPXHOCTHU TEIUIOU30JISIHUOHHOMN
KOHCTPYKITUU TPYO OTBETBIICHHUMA

100

100

200

100

100

300

Hpuiaoxenue 2

MeTtoauka onpeaeeHus pac4eTHOW TENJI0BOM
NPOU3BOAUTEIbHOCTH
BOJOIIOAOrpeBaTe el OTOIICHUS U TOPAYEro BOAOCHA0KeHU S



1. PacueTHyr0 TEMIOBYIO IPOU3BOAUTEIBHOCTh BOJONIOAOrpeBaTenen 0%,
BT, cnegyer npuHuMaTh 110 paCYETHBIM TEIUIOBBIM ITIOTOKaM Ha OTOIJICHHUE,
BEHTUWJISIIIMIO M TOpsiYee BOJOCHAOXKEHHE, TMPUBEICHHBIM B TMPOCKTHOMN
JOKYMEHTALIUU 31aHUNA U COOPYKEHUM.

[Ipu OTCYyTCTBHM NPOEKTHOW NOKYMEHTAUWH JIOIYCKAaeTCs ONPENEATH
pacueTHbIE TEIUIOBBIE IOTOKHM B COOTBETCTBUM C YyKazaHusamu CHull
2.04.07-86* (110 yKpyIHEHHBIM MMOKA3aTENSIM).

2. PacyeTHy10 TEIJIOBYIO MPOU3BOAUTEIHLHOCTh BOJOMOIOTPEBATENEH IS

sp o
cucreM otorieHuss o’ cieayer onpenesaTh IPU PACYETHOM TeMIepaType
Hapy>KHOT'O BO3yXa JUIsl MPOEKTUPOBAHUS OTOILICHUS {o, °C, U IPUHUMATh

0 MAaKCHMAJbHBIM TEIUIOBBIM TOTOKaM Zomax|  ompenenseMbM B
COOTBETCTBHHM C YKa3aHHUEM II. 1.

[Ipy HE3aBUCUMOM MPUCOETUHEHUH CUCTEM OTOIUICHUS W BEHTWIALIMU
yepes oOumi BOJIOIIOJOTPEBATEND pacueTHas TEIIOBast
IPOU3BOJAUTEIBLHOCTh BOJAOIIOAOrpeBaTens, BT, ompeaenserca mo cymme
MaKCHUMAaJIbHBIX TEIJIOBBIX MOTOKOB HA OTOIJIEHUE U BEHTUJISIIUIO:

Sp _
Qo - QO max + Qv max

3. PacyeTHy10 TEIIOBYIO MPOU3BOJIUTEIHLHOCTh BOJIONOIOrpeBarTeei, BT,
JUISL CHUCTEM TOPSYETO BOJOCHAOKEHWS C YYETOM TIOTE€Ph TEIJIOThHI
MOJAIONIMMH ¥ IUPKYJSIMOHHBIME TpyOompoBogamu ©;°, BT, ciemyer
OTIPENIENIATh MPU TeMIIepaTypax BOJIBI B TOUKE M3JIoMa rpaduka Temreparyp
BOJIbl B COOTBETCTBUM C YKa3aHUSIMHU 1.1, a MpW OTCYTCTBUM MNPOECKTHOU
JIOKYMEHTAIIMX - MO TEIUIOBBIM IMOTOKAaM, OMPEICIISIEMBIM IO CIEIYIOIIAM

dbopmymnam:

IPY HAJTMYUKA 0aKOB-aKKyMYJIITOPOB HarpeBaeMon BOJBI Y TIOTpeOUTeNnen
- MO CpelHEeMy TEIUIOBOMY IIOTOKY Ha Topsiyee BOJOCHAOXKEHHE 3a
OTONUTEIIbHBIN nepuo, onpenensiemomy no 1m.3.13, a CHull 2.04.01-85, no

V3
bopmyne ©;” = %)Tz WJIY B 3aBUCUMOCTH OT IIPUHSTOTO 3amnaca TEIJIOThI

B Oakax mo mpwi. 7 u 8 yka3zaHHo# rnasbl (uau no CHull 2.04.07-86* -
QZP = Ohm ),

Opyd  OTCYTCTBMM  OaKOB-aKKyMYJISITODOB ~ HarpeBaeMod  BOABI Y



MOTpEOUTENIE - 10 MaKCUMaJbHBIM TEIIOBBIM IIOTOKaM Ha Topsdee
BOZIOCHAOXeHUe, onpeaensgeMbM 1o 1. 3.13,6 CHull 2.04.01-85, o = o]

(umu mo CHull 2.04.07-86* - 0} = Ohmax ).

4. Ilpu OTCYTCTBUM JAaHHBIX O BEJIMYMHE MOTEPHh  TEILIOTHI
TpyOONPOBOAAMU CUCTEM T'OPSYETO BOJOCHAOKEHUS IOy CKAETCS TEIIOBbIE
NOTOKH Ha ropsyee BoAoCHa0xkeHue, BT, onpenensrs no popmyiam:

IPU HATMYUHU OAKOB-aKKyMYJISITOPOB

Ohm = %DGhm( 55~ te )( 1+ Kmn ); (1)

IIPU OTCYTCTBUU OAKOB-aKKyMYJISITOPOB

Ohmax * %( Ghmax * Ghmekmn )( 95- 1, ) (2)

rme  km -  KO3POUIHUEHT, YYUTHIBAIOIIMA  TMOTEPH  TEIUIOTHI
TpyOOTIPOBOJAMHU CHUCTEM TOPSYETO BOJOCHAOXKEHUS, MPUHUMAEMBIN 10
Tadu. 1.

Tabmuua 1

Tunel cuctem Koadhumment, yanrsiBaromuit
rOpsTYETO MOTEPHU TETIIIOTHI
BOJOCHAaOXeHUs1 | TpyOompoBogamu, *m

IpY HATMYUU | 03 TEIJIOBBIX
TEIJIOBBIX CETeH | ceTeu
rOpsYero roOps4ero
BOJIOCHAOEHMUS | BOJOCHA0XKEH
nocae LITIT ust

C u301MpOBaHHBIMHU 0,15 0,1
cTosIKaMHu 0e3
MOJIOTEHIICCYIIIUTEI
en




To xe, 0,25 0,2
MOJIOTEHIIECY IITUTEN
SIMH

C 0,35 0,3
HEU30JIMPOBAHHBIM
U CTOSIKAMHU U
IIOJIOTEHECYILIATE
AMHU

I[Ipy  OTCyTCTBMM  JaHHBIX O KOJUYECTBE M  XapaKTEPUCTHKE
BOJ0Pa300pHBIX MPUOOPOB YACOBOU PACXOJ] TOPSUEH BOABI Ghmax JUISI JKUIIBIX
paifoHOB JI0ITyCKaeTCs OMpeeNaTh o popmyIe

Ghmax = ky DZ Ghm» (3)
rae k4 - Kod(PUIMEHT YacoBOW HEPAaBHOMEPHOCTU BOJOMOTPEOJICHUS,
NPUHUMAEMBIH 110 TabJ1.2.

[Tpumeganue - /[ cuctem ropsvero BOJAOCHAOKEHUS, OOCTYKUBAIOIIINX
OJTHOBPEMEHHO JKUJIbIC M OOINECTBEHHBIC 3AaHUS, KOI(DPHUIMEHT YacCOBOM
HEPABHOMEPHOCTH CJIETyEeT MPUHUMATH 10 CyMME YHUCJIEHHOCTH JKUTEJEH B
XKUJIBIX 3aHUSX U YCIIOBHOW YHMCIEHHOCTH kuTenel Uyen B 0OIIECTBEHHBIX
3IaHUSX, ONpeesieMoi o Gopmyie

Uyon = 0.25 GO0, )
roe G - cpemHMH pacxon BOIBl HA Topsdee BOJOCHAOKEHHE 3a

OTOIMUTENBHBIN MEPUOJ, KI/4, NIl OOIIECTBEHHBIX 3JaHUN, OMpPEAeIIeMbIil
o CHulI 2.04.01-85.

[Ipy OTCYyTCTBUM JlaHHBIX O Ha3HAYCHUM OOIIECTBEHHBIX 3JIaHUI
JIOIyCKaeTcsl MpH orpeaesieHn KodhuiieHTa 4acoBoil HepaBHOMEPHOCTHU
1o Tabj. 2 yCJIOBHO YMCIEHHOCTh JKUTENEH MPUHUMATH ¢ KO PuimeHTom
1,2.



Tabmuma 2

YUCIeHHOCTh 15125135150 |70 /10 |15 |20
JKUTEIIEN O 0 |0 0 |0 00 00 00

Koadpdunment 5 14, |4, 3,73, |32 3, |2,
YacoBOM 155 09 | 97
HEPaBHOMEPHOCTH

BOJIOTIOTPEOICHUS
by

—_—
()]
()}
~

[Iponomxenue Tadm. 2

YucieHHoCTh 25130 (40 |50 |60 |75 |10 | 200
JKUTEIEN 00 100 00 |00 |00 |00 |000]00

Koappumment 2,9 2, 2
4acoBOM 85 |78 | 74
HEPaBHOMEPHOC
TH
BOJIOTIOTPEOJICH
Us ky

|
()}

[Ipunoxenue 3

MeToauka onpeaejeHUus NapaMeTpoB JAJIs pacyera
BO/JOIIO0TPeBaTe el OTOIICHUS



1. Pacyet nmoBepXHOCTH HarpeBa BOJOINOAOIPEBATENEH OTOIJICHUS F , KB.M,
IPOBOJAUTCS MPU TEMIIepaType BOABI B TEIUIOBOM CETH, COOTBETCTBYIOIIEH
pacueTHOM TeMIlepaType Hapy>KHOTO BO3AyXa Uil TPOECKTHUPOBAHUS
OTOIUICHHSI, U HA PACYETHYIO HMPOU3BOJIUTENBHOCTh 0;”, OMPEAETICHHYIO IO
npui. 2, mo popmyiie

0"
Kte,

(1)

2. TemnepaTypy HarpeBaeMoM BOJIbI CI€Ay€T IPUHUMATH:

Ha BXOJE B BOJOINOAOTpEBaTelb '2 - PaBHOW TeMIlepaType BOJIbI B
oOpaTHOM TpyOONpPOBOAE CUCTEM OTOIUICHHS MPH TEMIIEpaType HapyKHOTO

BO3/TyXa 2o ;

Ha BBIXOZE M3 Bojomogorpesatens '01 - paBHOiT TemmepaType BOIBI B
nojatomeM TpyOomnpoBojae TermnoBbix cered 3a LTIl wnam B moparoiem
TpyOOIPOBOAE CUCTEMBI OTOILJICHUS MPU yCTAHOBKE BOJIOINOJOTPEBATEIIS B

WUTII npu TemMmepaTtype Hapy>KHOTO Bo3ayxa ‘0.

[Tpumeuanue - [Ipyu He3aBUCUMOM MPUCOEAMHEHUU CUCTEM OTOILICHUS
Y BEHTWISILUU

yepe3 oOLuii BOJONOI0TPEBATEIb TEMIIEPATY Py HarpeBaeMoM BOAbI B
oOpaTHOM

TpyOOINpOBO/I€ HA BXOJE B BOJIONOIOTPEBATEND CIEAYET ONPEIEIIATh C
y4eTOM

TEeMIIepaTypbl BOABI MTOCJIE MPUCOEAUHEHUS TPYOOIIPOBOIa CUCTEMBI
BEHTUJISILIUU.

[Tpu pacxoze TemIOTh HA BEHTWISILMIO He Oosiee 15% cymmapHoro
MaKCUMaJIbHOTO

4acoBOIr'0 pacxoja TEIIOTHl HA OTONIEHUE JOIYCKAETCS TEMIIEPATypy
HarpeBacMou

BOJBI IIEPE]] BOJIOIIOAOrPEBATEIEM IPUHUMATh PABHOM TeMIeparype
BOJbI B 00OpaTHOM

TpyOOIPOBO/IE CUCTEMBI OTOIJICHUSI.

3. Temnieparypy rperoieit BoJbl CIeAyEeT IPUHUMATD:



Ha BXOJI€¢ B BOJONOJOrpEBaTeIb - pPABHOW TeMIleparype BOJbI B
MOAIOIIEM TPYyOOIPOBOJIC TEIUIOBOM CETH Ha BBOJC B TEIUIOBOM MYHKT 1

IIPU TEMIIepaType HapyKHOTO BO3ayxa 'O ;

Ha BBIXOJIE M3 Bojonoarpesatens '02 - wa 5-10 °C Bbllle TeMIepaTyphl
BOABl B OOpaTHOM TPYOOMpPOBOAEC CHCTEMBI OTOIUICHUS MPHU PACUETHOM

TeMIiepaType Hapy»KHOTo Bo3ayxa ‘0 .

G
4. PacueTHble pacxoAbl BOJbI Gao )51 omax = xr/q, mnus pacdera
BOJIONIOJOTPEBATENEA CHCTEM  OTOIUIEHHS CJEIyeT ONPEAEHsATh IO

dbopmymnam:

TPEOIIEHN BOJIBI

- 3:6Q0max
(11-102)’

HarpeBacMou BOJbI

Gdo (2)

3’6Q0 max
(To1-12)c

(3)

0 max ~

[Ipn HE3aBUCMMOM TPUCOSAMHEHUH CUCTEM OTOIICHUS W BEHTUJISAIIUAN
yepe3 OOLIMIT BOJOMOAOIPEBATENh PACUETHBIE PACXOABI BOABI “do 1 Comax
KI/4, CIIEAYyeT ONpeAesiTh 1o hopMyiam:

IPEOIIEH BObI

Gy = 3.6(Q0 max * Qv max ) . )

(t1-T02)c HarpeBaeMou BOJbI

G - 3.6(00 max t Ov max ) )
0 max (T01-12)c ,
G

rgc —omax Qvmax - COOTBETCTBEHHO MAKCHMAJIbHBIE TEIUIOBBIE IIOTOKHU Ha
OTOIINICHHUEC U BCHTUJIAIIHUIO, Br.

(9)

5. TemmepatypHblii Hamop e, °C, BOAOIIOJOTrpEBATENISI OTOILICHUS



onpenensiercs no Gpopmyiie

_ (1~ T0o1)—(To2 " 12
Drep = 192 r2), (6)
231lg ————
To2~12
6. Koadbdumment rtemmonepenayn B 3aBUCUMOCTH OT KOHCTPYKITUH

BOJIOTIOJIOIPEBATENS CIAEAYET ONPENEHATh 10 mpui. 7-9.

[Ipunoxenue 4

MeToauka onpeaejeHUs MapaMeTpoB JAJIs pacyera
BOJIOIIOI0TPeBaTe el
ropsiuero BOA0CHA0KEeHUs, NIPUCOCIMHECHHBIX 110
OTHOCTYIIEHYATOH cxeme

1. Pacuer mMOBEpPXHOCTH HarpeBa BOJOINOJOTPEBATENIEH TOpPAYETO
BOJIOCHA0XKEHUS ClieyeT NPOU3BOAUTE (CM. pUC. 1) mpu TemnepaTrype BOAbI
B MOJAIOUIEM TpyOONpPOBOJI€ TEIJIOBOM CETH, COOTBETCTBYIOIICH TOYKE
u3jioMa rpaduka Temrneparyp BOJAbI, WIM MPU MUHUMAIbHON TeMmmepaType
BOJIbI, €CJIM OTCYTCTBYET M3JIOM TIpaduKa TEeMIeparyp, U MO PACUETHOU
IIPOU3BOUTEIILHOCTH, ONIPEACIEHHON 1O MpHUJI. 2

oy
Kte,

(1)

rae 0, ompenensercs Mpu HAMYUU 0aKOB-aKKyMYJSITOPOB 1Mo (opmylie
(1) mpuin. 2, a mpu OTCYTCTBHH 0aKOB-aKKyMYJISITOPOB - 1o (opmyiie (2)
npui. 2.

2. Temnepatypy HarpeBaeMOW BOABI CIEAYET NPUHUMATH: HAa BXOJAE B
BOJIONIOJOTpeBareslb - paBHo 5 °C, ecndm  OTCYTCTBYIOT
AKCIUTyaTallMOHHbIE JAHHBIE; HA BBIXOJIE U3 BOAOIOAOIPEBATEINS i - PABHOU
60 °C, a mpu BakyyMHOM nea’dpanuu - 65 °C.

3. Temneparypy rpewoued BOJbI CIEAyeT NPUHUMATh: Ha BXOJE B
BOJIOIIOJOTPEBATENIb 'y - PaBHOM TEMIlepaType BOAbI B IOJAIOLIEM
TpyOOIpOBOJE TEMJIOBOW CETH Ha BBOAE B TEIUIOBOM MYHKT WIPHU



TeMIIepaType Hapy»XHOTO BO3JlyXa B TOYKE H3JIoMa rpaduka TeMmIepaTryp
BOJIbI; Ha BBIXOJIE M3 BOJIOTIOIOrpeBartens 3 - paBHou 30 °C.

4. PacuerHbie pacxombl BOABI  CGan W G, Kr/4, I pacyeTa

b

BOJIOTIOJIOTPEBATENSI TOPSYETO BOJOCHAOXKEHHUS CIIEyeT OMpPENeNsiTh IIO0
bopmynam:

IPEOIIEH BOJIbI

3,607
Gan = h__ . (2)
( Ty — T3 )le
HarpeBaeMou BOJIbI
3,607
Gp = a (3)

(2, —1.)
5. TemniepaTypHblil HAoOp BOJIOMOAOTPEBATEIIS TOPSAUETO BOJIOCHAOKEHUS
omnpenaensercs no popmylie

(Tg =L )=(Ty—2p)

At = 4)

T — ¢
231g -3 ‘<
T:I — Iy
6. Kodpduuuent Ttemonepenaun B 3aBUCMMOCTH OT KOHCTPYKLUH
BOJIOIOIOTPEBATEIS CIIEAYET ONMPEALIIATH 10 MpUIL. 7-9.

[Tpunoxenue 5

MeTtoauka onpeaejeHus NapaMmeTpoB JAJIs pacyera
BOAONOAOIPeBaTe/IeH
ropsiuero BOA0CHA0KEeHUS, IPUCOCIMHECHHBIX 110
ABYXCTYIIEHYATOU cXeMe

Mertonuka pacuera BOJOMOJIOIPEBATEICH TOPSYEro BOJOCHAOKEHUS,
MPUCOEANHEHHBIX K TEIUIOBOM CETH MO JIBYXCTYyIIEHYaTON cxeme (CM. puc. 2-
4) c orpaHM4YeHHMEM MAaKCHUMaJbHOI'O pacxoja CETeBOM BOJbI Ha BBOJI,
pUMEHsieMasl 0 HACTOSIIEr0 BPEMEHHU, OCHOBAHA Ha KOCBEHHOM METOJE,
o KOTOPOMY TETIOBasI MPOU3BOIUTEIBHOCTD I CTyIEHU



BOJIONIOZIOTPEBATENIC ompeensercss OalaHCOBOM Harpy3Kod Topsiyero
BojocHaOxkeHus, a I crynenu - mo pasHuie Harpy30K Mexay pacueTHON H
Harpy3koir | crymenu. Ilpu »sTtom He coOmrogaeTcs  MPUHIUI
HENIPEPBIBHOCTU: TEMIIEPATYpa HArpeBaeéMOM BOJIBI HAa BBIXOAE W3
BOJIONIOOTpeBarelis | CTyneHn He COBIAAET C TEMIEPATYPOR TOU KE BOABI
Ha BxoJ€ BO Il cTyneHs, 4To 3aTpyAHAET €€ NCHOJIb30BAHUE ISl MAIIMHHOTO
cyerTa.

HoBast MeTosiuka pacuera 6oJiee JJOTUYHA I JBYXCTYEHYATON CXEMBI C
OTPpaHUYCHHEM MAaKCHUMaJIbHOIO pacxojla ceTeBoM BoJbl Ha BBOA. OHa
OCHOBaHa Ha TOM MOJIOKEHHUH, YTO B YaC MaKCUMaJIbHOTO BOAOpaz0opa mpu
pacyeTHOM i moAdopa BOJOMOJOTpPEBATENCH TeMIeparype Hapy>KHOIO
BO3/lyXa, COOTBETCTBYIOIIEH TOUKE M3JIOMa LIEHTPAIHOIO TEMIIEPATypHOIO
rpaduka, BO3MOXKHO MpEKpalieHue Mojadyu TEIUIOThl HA OTOIUICHHE, W BCS
ceTeBas BOJia OCTYIAET Ha Topsiuee BOOCHAOKEHHUE.

Jlns  BpIOOpa  HEOOXOAMMOTrO  THUIOpa3Mepa M YWCiIa  CEeKIUU
KOXKyXOTpyOHOro 7u00 YHCNa TUIACTUH M YHUCJIAa XOJOB IJIACTHHYATOTO
BOJOTIOIOIPEBATENEN CIEAYyET ONPEACIUTh IOBEPXHOCTh HArpeBa IIo
pacyeTHOM IMTPOU3BOIUTEIBHOCTH U TEMIIEPATYpaM IPEIOLIEH U HATPEBAEMOM
BOJABl M3 TEIUIOBOTO pAacyeTa B COOTBETCTBHUM C HWKEIPUBEICHHBIMU
dbopmyamu.

1. PacyeT moBepXxHOCTH HarpeBa £, KB.M, BOJONIOAOTPEBATENIECH TOPSYETO
BOJIOCHAOXXEHUSI JIOJDKEH IIPOM3BOJUTHCS IIPU  TEMIIEpaType BOJbI B
MOJAIONIEM TPYyOONpPOBOJIE TEIUIOBOM CETH, COOTBETCTBYIOIICH TOYKE
u3jioMa rpadguka Temreparyp BOABI, WIM MPU MUHHMAIBHON TeMmIepaType
BOJIbI, €CJIM OTCYTCTBYET HM3JIOM Tpaduka TemiepaTyp, TaK Kak MPH STOM
pexume OyneT MHUHHMAIBHBIA TIepenaj TeMmIeparyp U 3HAauYeHUU
K03 uIMeHTa Terionepeaadn, mo Gpopmyse

0’
F=—t_
kb tep

(1)

rae 9, - pacdeTHas TEIIOBas MPOU3BOAUTEIBHOCTD BOAOIOIOTPEBATENICH
ropsiYero BOAOCHA0XKEHUS, ONPEEIsIeTCs 0 MPUIlL. 2;

k- xoapduument rtemnonepenaun, Br/(kB.m -°C), ompenensiercs B
3aBHCHUMOCTH OT KOHCTPYKIIMH BOJONOAOIpeBaTeie no npui. 7-9;



biep - cpemHenorapupMudecKas pa3sHOCTh TEMIIEPATYP MEXKIy TPEroIel U
HarpeBaeMoii BoJIoi (TeMiiepaTypHbIil Harop), °C, onpenenseTcs mo
dbopmye (18) HACTOAIIETO MPUITOKESHHUS.

2. PacnpeneneHue pacyeTHOW TEIJIOBOH IMPOW3BOIUTEIBLHOCTH Q)
Bojonojorpesareneil Mmexay [ u Il crynensmu ocymecTBiasieTcst UCXOs U3
yCIIOBUS, 4YTO HarpeBaemas Boaa Bo Il crymenu pgorpeBaercs [0
temneparypel ‘» = 60 °C, a B I cIymeHm - [0 TeMmmeparypel 1,
ONPENEIIIEMON TEXHUKO-IKOHOMHYECKUM Pacue€TOM WA IPUHUMAEMON Ha 5
°C MeHee TeMIneparypbl CETEBOM BOJBI B 00paTHOM TpyOOIpPOBOJE B TOUKE
u3noma rpaduka.

Pacuetrnas TermioBas mpoM3BOAMTENIBHOCTH Boponoaorpesarenend [ u II

cryneneii 0", B, onpenensercs mo hopmynam:

spl _ I c
th - Ghmax(th ~ o)

36’ (2)

<
36

3. Temnepatypa HarpeBaemoil Boasbl, °C, nmocne I ctynenu omnpeaensiercs
o ¢popmyiam:

07" = Gan(t, - 1)) (3)

ITpHU 3aBUCUMOM INPHUCOCANMHCHNH CUCTCMbI OTOIIJICHUA

|h:1’2—5; (4)

IIpHU HC3aBUCUMOM IIPHUCOCINHCHUN CHUCTCMbI OTOILIICHUSA

t

zL =105 (5)

4. MakcuManbHBII pacxoja HarpeBaeMoi BOJIbI, KI/4, MpoxXoAsiiei yepes |
u Il crynenu Bojomoaorpesatelis, CIEAYeT pPAacCUMTBIBATH MCXOMAS W3
MaKCHUMAaJIbHOI'O TEIUIOBOIO TMOTOKa Ha Topsiuee BOJOCHAOXKEHUE Chmax,
onpenensiemMoro no ¢opmyne 2 npui. 2, u Harpea Boabl 10 60 °C Bo II
CTYIIECHHU:

GSp - 3J6thax , (6)
hmax ety - 1)

5. Pacxop rperonieit Boasl G, KI/4:

a) IJs TEIUIOBBIX IYHKTOB MHPHU OTCYTCTBUM BEHTWISUMOHHOW HArpy3Ku



pacxo] TperolIer BOJAbl MPUHUMAETCS OAWMHAKOBBIM Uit | u Il cryneneu
BOJIOTIOJAOTPEBATEIIEH U ONIPEICIISICTCS:

IpU  PETyJIUPOBAHUHM OTIYCKa TEIUIOTHI IO COBMEIIEHHON Harpyske
OTOIJICHUSI W TOPSYETO BOJOCHAOKEHHS - MO MaKCHMAaJIbHOMY pacxojy
CEeTeBON BOJBI Ha ropsuee BomocHaOkenwe (dopmyna (7)) mmbo o
MaKCUMaJIbHOMY Pacxojly C€TE€BOM BOJIbl HA OTOMIeHUE (popmyia (8)):

Gjlp = Gahmax = _3)6 0550 max ; (7)
cf -1 )
3,6
G;p - Gdo - QO max (8)

o(11-12)
B xauecTtBe pvaeTHOfI IIPUHUMACTCA OombIIas u3 IMOJIYYCHHBIX BCJIMYNH,

IPU  PEryJIMPOBaHMM OTIYCKA TEIUIOTBI 1O HArpy3ke OTOIUICHHS
pacyeTHbIN pacxoj rperolei Boabl onpeaensiercs no Gpopmyiie

G = Gas + 12Gapm 5 (9)

[Ipu 3TOM cneayeTr mpoBepsATh TEMIIEPATypPy I'PEIOIe BOIbI HA BHIXOJIE U3
BojomnoAorpesatess | crynenu npu Qimax 1o Gopmysie

I — 3.6, ,,,
cCF 7

B cmywae ecniu Temmeparypa, omnpeneneHHas 1o ¢opmyne (11),
nony4unack Huke 15 °C, 1o 1; ciemyer mpuHAMaTh paBHoii 15 °C, a pacxon
rperolel BOIbI epecyuTaTh no popmyie

sp - 3’6thax
GYP = Z2%hmax
¢ eny-15) (12)

0) IS TEIJIOBBIX IMYHKTOB MPU HAIWYUU BEHTWISIIMOHHOW HATrPy3KH
pacxo/ rperolIei BOAbl TPUHUMAETCS:

s | ctynenun



I
G;’p = Ganmax + Ggo 5 (13)

1 11 ctynenu

GglpII = Ggh max (19

6. Temneparypa rperoueid Boasl, °C, Ha BbIxoze U3 Bogonoaorpesarens 1
CTYIIEHH T3 :
s2IL
3.60;

Ry=28 1
Gy

' = .(15)

7. Temnieparypa rperonieid Boasl, °C, Ha BX0Je B Bojomnojorpenarespb [
CTYTIEHH 1 :

I
15 Gapmax ¥ 12G 40

Gdhmax + Gdo

T

I
1

.(16)

8. Temnepatypa rpetoueit Bojabl, °C, Ha BbIXOJIe U3 BoAonogorpeatens [
CTyIEHH T :

I — ., __ 3,6Qh rmrax
T2 =14 spl . (17)
ch

9. Cpennenorapudmuueckasl pasHOCTb TEMIEPATYp MEXKIY IpEroIIed U
HarpeBaeMou BojioH, °C:

Nrg — Dy
Nre . (18
231g —© (18)

AZM

[Tpunoxenue 6



MeTtoauka onpeaeieHUs1 IapaMeTpPoOB IJIA pacyera
BOJONOAOTPeBaTe/Iel
ropsiyero BOA0CHa0KeHH s, MPUCOeTUHECHHBIX 110
JABYXCTYIIEHYATOM cXeMe
CO cTaduiu3anued pacxoaa BoAbl HA OTOIICHUE

1. IloBepxHOCTH HarpeBa BOAONOJOrpeBaTeNeil (CM. pHUC. 8) TOpsSYEro
BOJIOCHA0XKEHUSA F, KB.M, OIpEAEIseTcd IMpU TeMIepaType BOJbl B
HOJAIoIEeM TPYyOONpOBOJIE TEIJIOBOW CETH, COOTBETCTBYIOIIEH TOYKE
u3jioMa rpaduka Temrneparyp BOJAbI, WIM MPU MUHUMAIbHON TeMmmepaType
BOJIbI, €CJIM OTCYTCTBYET M3JIOM Tpaduka TemmepaTryp, TaK Kak MpU 3TOM
pexuMe OylleT MUHUMAIBHBIM Tiepenajy TeMmmeparyp ¢ 3Ha4YeHUH
kod(ppunrenta rermionepenayu, o popmyJie

F=

oy
, (1
wig e (D

rne 9, - pacueTHas TETUTOBAsI POU3BOUTEIHLHOCTD
BOJIOIOIOTPEBATENICH TOPSYEro BOAOCHAOXKEHMs, BT, ompenensercs Io
npui. 2;

biep - cpemnenorapudmuyeckas pa3HOCTh TEMIIEPATYP MEXAY I'PEIOIICH
U HarpeBaeMou BoJioH, °C, onpenensercs no npui. 5;

k- xodddunuent rtemnonepenadn, Br/(kB.m -°C), ompenensieTcss B
3aBUCHMOCTH OT KOHCTPYKLMHU BOJONOAOrpEeBATENEH 10 Ipui. 7-9.

2. TennoBoit notok Ha II crymens Bogononorpesatens Q;5'" | Br, npu

JBYXCTYNEHYATOW CXEME€ TMPUCOSAMHEHHUS BOJOMOIOTPEBATEICH TOPSUIETO
BOJloCHAOXeHus: (1o puc. 8), HEOOXOAMMBIM TOJBKO Il BBIYUCIICHUS
pacxoja TpEIIIed BOJLI, IMPH MAKCHMaJIbHOM TEIJIOBOM IIOTOKE Ha
BeHTWISIIUMI0O He Oonee 15% MakcuManbHOTO TEIJIOBOTO TIOTOKAa Ha
OTOILICHHUE OTpeACIIeTCs Mo GopMyJiam:

IIPU OTCYTCTBUU OAKOB-aKKYMYJISITOPOB HArpeBaeMOM BOIbI



= 1.2G, (55- rh>— Ou: (2)
IIPU HAJTMYMHM 0AKOB-aKKyMYJISITOPOB HArpeBaecMOM BOJIbI
spll _ _, 1, c
Q - Ghm(55 th)3,6+ th,(3)

rie 9s - TEIJIOBBIC TMOTEPH TPYOONPOBOJOB CHCTEM TOPSUETO
BOJOCHaOkeHwus, BT.

[Ipu oTCcyTCTBUU JAHHBIX O BEJIMYHMHE TEIUIOBBIX MOTEPh TPYOOIPOBOIaMU
CHUCTEM TOpSYEro BOJOCHAOXKEHUs TeroBo moTtok Ha Il crymness

spll

BoJonogorpesarend, Br, O, nomyckaercs onpeaensaTs 1o GopMyiam:

IPU OTCYTCTBUU OAKOB-aKKyMYJISITOPOB HAarpeBaeMoOM BOIbI

spll _

0P = € Guul12055- 1} )+ ken(55- 10 )] ; (4)

3,6

IpU HATMYUHU 0aKOB-aKKyMYJISITOPOB HarpeBaeMoOi BOJIbI

ol = 3 36 Omml(55- 1)+ km(55- 1)), 9

rae  km - KO3QQUUHUEHT, YUYUTHIBAIOIIMK  MOTEPU  TEIUIOTHI
TpyOONpOBOAAMHU CHUCTEM TOPSYETr0 BOJOCHAOKEHHUS, NPUHUMAETCS 110
npui. 2.

3. PacmpenencHue  pacueTHOW  TEMJIOBOHW  MPOM3BOIUTEIHHOCTH
BojonoforpeBareneit Mexay | u Il cryneHsmu, onpeneneHue pacyeTHBIX
TEMIIepaTyp M Pacxojl0B BOJBI JUIsl pacdyera BOAOIOAOTpPeBaTENICH CileayeT
MPUHUMATH TI0 TaOJIHIIE.

HaunmenoBanue | O01acTh NpUMEHEHHS CXEMBbI (110 pHC. §)




pacyeTHBIX
BEJIMYUH
MIPOU3BOJICTBEHHBIE | )KWJIbIE U OOIIIECTBEHHBIC 31aHUS C
31aHHuS, rpyIiNa | MAKCUMaIbHBIM TEIJIOBBIM TOTOKOM Ha
JKHAJIBIX U | BEHTWIALIUIO He Ootiee 15%
0OIIECTBEHHBIX MaKCHUMAaJILHOTO TEIJIOBOT'O MOTOKA Ha
3JaHUN C | OTOIIJICHUE
MaKCHUMaJIbHBIM
TEIJIOBBIM
IIOTOKOM Ha
BEHTHJISILIMIO OoJiee
15%
MaKCHUMAaJILHOTO
TEIJIOBOTO ITOTOKa
Ha OTOIICHHUC
1 2 3
I ctynens ABYXCTYNIEHYATOM CXeMbI

Pacuernas

e omenre | 08 = 3g0d (28 -1c) O = 5L Gl (15~ 5+ e

JILHOCTh I

CTyIICHH

BO/JIOIIOJIOTPE

BaTeIIA

Temmeparyp f., * TIpU BAKYYMHOM JIeadpalnuun

a

HarpeBaeMou te +5

Bojkbl, °C, HA UE

BXOJIC B

BOJIOINIOJIOTPE

BaTeIhb




To xe, Ha
BBIXOJIC U3
BOJIONIOJOTPE
BaTes

Temnepatyp
a Tperueu
Boabl, °C, Ha

BXOJE B
BOJIOTIOJIOTPE
BaTeIb

To xe, Ha
BBIXOJE U3
BOJIOIIOJIOTPE
BaTeNs
Pacxon
HarpeBacMou
BOJIBI, KI/4
Pacxopn
rperouen

BOJIBI, KI/4

be3 6akoB-akKyMyIsITOPOB
I —_ Gli = Ghm
Gh - Gh max
C GakaMH-aKKyMyJISITOpaMu

I _
G = Gy,

! [l
ool . 38 o)

d
o(1y-15)

! 07360055
G;lp[ 2 Gy +
o(T1y-15)




II cTyneHb ABYXCTYNIEHYATON CXeMBbI

Pacuernas
TEILIOBas
IIPOU3BOIUTEIIBHOC
T Il  crynenm
BOJIOTIOIOIPEBATEN
A

Temneparypa
HarpeBaeMou
Bojbl, °C, Ha BXO0JIe
B
BOJIOIOJIOTPEBATEI
b

To ke, HA BBIXOJE
u3
BO/JIOTIOIOTPEBATE
s

Temmeparypa
rperouen BOJIbI,
°C, Ha BXOIEc B
BOJIOIIOIOTPEBATEI
b

To e, HA BBIXOJE
u3
BO/JIOIOIOTPEBATEI
o

spll _ s spl
th - th - th

C GakaMH-aKKyMyJISITOpaMu

T

)
be3 0akoB-aKKyMyJIsITOPOB
spll
) =1, - 380
1
cGh
i =60 °C
'
I _ spll
T2 =17 .. _3’6Qh
2 1 CGspI]




Pacxon Be3 6akoB-aKKyMyJISATOPOB
HarpeBacMou G}{I = Gymax
BOJIBI, KI/4
C Gakamu- C GakaMH-aKKyMyJIATOpamMu
AKKyMYJISITOpAMH
IIPY OTCYTCTBUU P 1-lon
G S
U PKY JISIITAH " 60- 1)
I _
G 7 Chm
[Ipu HAUTUYUH
UPKYJISIITAT
spll
Gl - 369,
h ¥/ spll _ ~spl
c(60- 1" ) G = 63
o spll
Pacxon rperomeit Gl - 300,
BOJIBI, KI/4 o(ty=t3)
[Tpumeuanus

1. IIpu He3aBUCHUMOM NPHUCOECIUHEHUU CUCTEM OTOIUIEHUS BMECTO ', CIEAYET
MIPUHUMATD Tg;.

2. Bemuuuna wemorpeBa B I crymenu ¢, °C, npuHumaercs: ¢ Oakamu-
akkymymsitopamu ¢ = 5 °C, npu oTcyTcTBUM OakoB-akkymysaTopos & = 10 °C.

3. Ilpu ompeneneHUH pacyeTHOTO pacxoja Tperomiedl Boabl g [ cryneHu
BOJIOIIOJIOTPEBATEIIS] PACXO BOABI OT CUCTEM BEHTWISILUU HE YUUTHIBACTCSL.

4. TemnepaTypy HarpeBaemMou BoJbl Ha Bbixoze u3 nogorpesarens » B LITII u B
UTII cnenyer npunaumats paBHoi 60 °C, a B LITII ¢ BakyymHOI aearpanueit - tn =
65 °C.

5. BenuwumHa TEIJIOBOIO NOTOKAa HA OTOIJIEHHE B TOYKE M3joMa rpaduka




TEMIIEpaTyp O, ONpeneNnseTcs mo Gopmyle

" ti-tg
O = Oy max .
ti~ 1ty

[Tpunoxenune 7

TenioBo# U rUAPaBINYECCKUN PacyeT rOPU30HTAIBHBIX
CeKUIUOHHBIX KOKYXOTPYOHBIX BOI0-BOASHBIX MOA0TPeBaTeIei

['opu3oHTanbHBIE CEKLIMOHHBIE CKOPOCTHBIE BOJAOIOAOIPEBATENN IO
I'OCT 27590 ¢ T1pyOHOH cHCTEMON W3 TMPSAMBIX TJIAIKUX WA
npodUINPOBAaHHBIX TPYO OTIMYAIOTCS TE€M, YTO JAJSl YCTPaHEHHs IMPOoruoda
TpyOOK  yCTaHaBIMBAIOTCA JBYXCEKTOPHBIE OIOPHBIE IEPETOPOAKH,
IPEACTaBIAIONIME COOOW YacTh TpyOHOU pemieTku. Takas KOHCTPYKIUS
OMOPHBIX MEPEropoJOK O00JIEr4aeT yCTaHOBKY TPYyOOK M HMX 3aMEHy B
YCIOBUSIX DJKCIUTyaTallid, TaK KaK OTBEPCTHUSl OIMNOPHBIX MEPEropooK
PacnoioKeHbl COOCHO C OTBEPCTUSMH TPYOHBIX PEIIETOK.

Kaxxnas onopa ycrtaHoBiieHa CO CMEIIEHUEM OTHOCUTENIBHO JPYT ApyTa Ha
60 °C, 49rto TOBBIMIAET TypOyIU3aIMIO0 TOTOKA TEIJIOHOCUTETS,
MPOXOJIAIIETO IO MEXTPYOHOMY MPOCTPAHCTBY, U MPUBOJIUT K YBEIHMUCHUIO
kodhdUIMeHTa TEIIO0TAauM OT TEIUIOHOCUTEN K CTeHKe TpyOok, a
COOTBETCTBEHHO - BO3pPACTaET TEIUIOChEM C | KB.M MOBEPXHOCTH Harpena.

Ucnonp3ytorcss JaTyHHBIE TPYOKH HApyKHBIM JHAMETpoM 16 MM,
tonmmHou cteHku 1 MM 1o I'OCT 21646 u I'OCT 494.

Eme Oonbiiee yBenuueHue kodpduineHTa Teruionepeayu J0CTUTaeTCs
NpUMEHEHHEM B TpPYOHOM TIydKe BMECTO TJIQJKUX JIATYHHBIX TPYyOOK
npo(HIMPOBAaHHBIX, KOTOPHIC M3TOTABIMBAIOTCSA U3 TEX K€ TPYyOOK ITyTeM
BBIIABJIMBAHUS HA HUX POJMKOM ITOTIEPEUHBIX MM BUHTOBBIX KaHABOK, YTO
NPUBOJUT K TypOyJIHM3aluy MPUCTEHHOTO MOTOKA KUKOCTH BHYTPH TPYOOK.

BomonomorpeBarenn cocTOST U3 CEKIMM, KOTOPhIE COSTUHSIOTCS MEXKITY
cobolf KalayaMu 1O TPyOHOMY TIPOCTPAHCTBY U TMarpyOkamMu - TIO



MeXTpyOHOMY (puc. 1-4 HacTosIero npuinoxenus). [larpyOku MOryT OBITH
pa3beMHBIMU Ha (IaHIIAX WU HEpPa3hbeMHBIMHU CBAapHBIMU. B 3aBHCcHMOCTH
OT KOHCTPYKLUHU BOJIONOOTPEBATENH JJIsi CUCTEM FOPSYET0 BOJOCHAOKEHUS
UMEIOT CIIEAYIOLIUE YCIOBHbIE 0003HAYEHUS: TSl pa3beMHON KOHCTPYKIIUU
¢ mmankumu TpyOkamu - PI', ¢ mpodunupoBanueivu - PII; mis cBapHoii
KOHCTpyKIMu - coorBerctBeHHO CI, CII (HampaBieHue MOTOKOB
TEMJI000OMEHUBAIOIINXCA Cpel NpUBEAEHO B M. 4.3 HACTOSIIEro CBOJA
paBuI).

E‘é? u:..,
| f
y {1 =
[ — ¥ e

= Fﬂ-ﬂ-—t-*-_—-:m — | - | —————

- 1 B —

= - - e —— —— e —

E by | B
= F

AETRRANRRRARNRR RS AAL

]

1
PN
LA | S e

Fal
e T

.4
e

== b
AR P | T T T A A o | Py

ks 1R b
r Cxoma QFumwenin mengonocsrmens
8 mewmpylpon npocmparcmlle
modoepedamens & OroNaNL-MyEyaL SamMopamy

Puc. 1. O01mmii BUx rOpu30HTAJIBHOI0 CEKIIMOHHOT 0
KOKyXOTPYOHOT 0
BOJIONOIOTPEBATEIIS C ONOPAMU-TYPOyJIU3aTOPAMU
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Puc. 2. KoncTpykTHBHBIE pa3Mepbl BOAONOA0TPeBaTe s

1 - cexmus; 2 - kanay; 3 - nepexo; 4 - OJIOK OMOPHBIX MEPETOPOJIOK;
5 - TpyOKku; 6 - meperopojika ornopHasi; 7 - KOiblo; 8 - MpyTOK;

Heronxewnue ! Henganekug 3

Puc. 3. Kajsau coequHuTeIbHBIN



Henoswerue T

Henonwewue 2
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Puc. 4. Ilepexon

[Tpumep ycinoBHOro 0003HaYEHMS BOJIOIOAOIPEBATENS Pa3bEMHOI0 TUIIA C
HapY>KHBIM JMAMETPOM Kopmyca cekiuu 219 mm, nnunoil cexuuu 4 M, 0e3
KOMIIEHCATOpa TEIUIOBOIO pacIIMpeHus, Ha ycioBHoe nasieHue 1,0 Mlla, ¢
TpyOHON cHCTEMOM U3 IMajkux TPyOOK M3 MATH CEKUUH, KIMMaTHYECKOro
ucnojHenus Y3: I1B 219 x 4-1, O-PI'-5-Y3 T'OCT 27590.

TexHnueckne XapakTEePUCTUKU BOJOMOOTPEBATENCH MPUBEACHBI B Ta0I.
1, a HOMUHaIbHBIE TA0APUTHI U MPUCOSAMHUTEIBHBIC pa3Mephl - B TabI. 2
HACTOSIIIETO MPUIOKECHUS.

Tabmuua 1

TexHuuyeckue XapaKTePUCTUKHU BOHOHOHOFpeBaTeHeﬁ o

Hapyx- | Yuc | ITnomans | Ilno- OKBHU- IToBepxHOCTB Tennosas

HBIH -J0 | cedyeHHs majab BaJICHT | HarpeBa OJHON MPOU3BOAUTENBHOCTh

a- - eXTpYyO- | cede - HBI} cel Macca

pivct TPy- | MEXTpY! YEHHS HBIH KI[U 0 P «Br, cexuun , KT

MeTp 0OK | HOTO IpO- | TPYyOOK nna- Jcek , KB.M, TIpH CeK

KOp- B CTpaH- JTp METp JUTHHE, M JUTMHOH, M

myca CeK- | cTBa , KB.M MEXKT-

CEK- 1151071 fMTp , pyo-

147071 n, HOI'0

KB.M
T pocT
Dy , pas- Cucrema u3 Tpyo
MM cTBa TJIaJIKAX npod - CEeKIINH KayjaJa, TIepexc
daks , (ucmon- POBaHHBIX JUTHHOH, M HCTIOTHEHHE
M HeHue 1) (ucmionue-
HIE 2)
2 4 2 4 2 4 4 1 3 1

57 4 0,00116 0,00062 0,0129 0,37 0,75 8 18 10 23




76 7 0,00233 0,00108 0,0164 0,65 1,32 12 25 15 35 32,5 52,4 10,9 | 104 6,8
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
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
168 37 0,0122 0,00570 0,019 3,49 6,98 70 145 | 90 195 | 113,0 | 193,8 | 32,8 | 32,8 17,4
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
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
325 151 0,04464 0,02325 0,0208 14,24 | 28,49 300 | 630 | 400 | 840 | 338,0 | 5944 | 97,3 | 113,0 | 43,0
[Ipumeuanus

1. HapyxHbIit tuametp TpyOok 16 MM, BHYTpeHHUH - 14 MM.

2. TermoBast MMPOU3BOAUTECIBLHOCTD OIIPEACICHA IPU CKOPOCTU BOABI BHYTPU pr6OK 1 M/C, PaBCHCTBE pacxoa0B TeHH006MeHI/IBaIOHII/IXCSI Cf

TemreparypHoM Harope 10 °C (TemnepartypHbIi nepenaf o rpefomeit Boge 70-15 °C, HarpeBaemoit - 5-60 °C).

3. I'mppaBinyeckoe conpoTuBieHne B TpyOkax He Gomee 0,004 MIla s rnaaxoit Tpyoku u 0,008 MIla - s npodrmpoBanHoit npu .
cekiMu 2 M U cootBeTcTBeHHO He Oonee 0,006 MIla u 0,014 MIla npu anuHe cekuuu 4 M; B MEXTPYOHOM MPOCTPAaHCTBE THAPABIIMYE

conpotusienue pasuo 0,007 Mlla npu mmne cexuuu 2 M u 0,009 MIla npu uinHe cekuuu 4 M.

4. Macca onpeneneHa npu pabodem aasinennu | Mlla.

5. TennoBas IMPOU3BOAUTEIBHOCTD JaHa IJIs1 CPABHECHUS C IMOAOTPEBATEIAMU APYTIUX TUIIOPA3MEPOB UJIU THUIIOB.

TaOmura 2

HomunanbHble radapuThl M NPUCOEAUHUTEIbHbBIC Pa3Mepbl

BO/IOIIOI0TpPeBaTeICi, MM

Hapyxusiii | D D1 Dy d dy H h L L4 Lo L3
JaMeTp
o
Kopryca
CeKIHH UCTIONHEHNE | PHC.
Dy, mum 1o puc.3 4
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 | &9 195 195 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

MeToauka pacuera BOAONOAOrpeBaTe/Iel
ropsiyero BOJAOCHA0KeHUust

1. [ns BbiOOpa HEOOXOAMMOIO THIOpPa3Mepa BOJOMOOTPEBATENS
NPEIBAPUTEIHLHO 3a/1aeMCsI ONTHUMAIIbHON CKOPOCTBIO HarpeBacMol BOIBI B
TpyOKax, paBHOi " = 1 m/c, u UCXolId W3 IBYXMOTOYHOW KOMIIOHOBKHU
KOKIOW  CTyNeHW  ONpeAesiieM  HEOOXOAMMOE  CeUeHue  TPyOoK
BOJIONOJOTPEBATENS /7y, KB.M, TIO (popMyJie

yen - Ghmax

TP 2m600/pp (D
B cOOTBeTCTBHU ¢ MOJYYEHHON BETMYUHON f7p H 1O Tabu. 1 BeIOMpaeM
HEOOXOAMMBIN TUIIOPA3MEP BOAOMOA0TPEBATE.

2. Jlna BBIOpaHHOTO THUIOpa3Mepa BOJOMOAOIPEBATENS OIMpeAesieM
(akTHUECKHE CKOPOCTH BOABI B TPyOKax M MEXKTPYOHOM MpPOCTPAHCTBE
KaKJOr0  BOJONOJOrpeBaTeNsl IMpPU JIBYXIOTOYHOW KOMIIOHOBKE 10

dbopmynam:

Ghmax

"0 * 278600 /790 > (2)



Gan
W, - er
MTP " 28600 fyrpp - (3)

3. Koaddumuent teroornauu ¢1, B1/(kB.M -°C), OT Tperomiei Boabl K
CTEHKE TpyOKH ompeaensercs no Gopmyie

- 0 m _ 2D MTP
(x1-1,16D1210+18tcp 0038(t D 02 > (4)
daKs

., M
tgy t 1t
rae i = BB (5)

DOKBUBAJICHTHBIA JUAMETP MEKTPYOHOTO MPOCTPAHCTBA, M, ONPEACIIAETCS
o gopmyiie

2 2
_ Dagyy - ”dHap
dog = ——————

.(6)

Dgy * ndpap

Jy1st BEIOpaHHOTO THUTIOpa3Mepa BOJOMOOTPEBATENS doke TIPUHUMACTCSI TIO
tabum. 1.

4. Koapdumment ternonepenaun ¢ 2, Br/(kB.m - °C), OT cTeHKH TpyOKH K
HarpeBaeMoi Bojie onpeaensercs o Gpopmyie

'PE 116[1210+ 18tcp 0038(fcp) ]_02 ) (7)

H le_ix * ZIE:LIX
te by - S f (3)

5. KoapdunuenT rernonepenaun Bogomnoaorpesarens +, Br/(ks.m - °C),
CJIeIyeT ONpPEAeNATh 1Mo hopmyie



T
AL, 1 % (9)

0q 02 hAer

rie Y -  kxodpdummernt APPEKTUBHOCTH  TEIUIOOOMEHA: s
TJIQJIKOTPYOHBIX BOJOMOJOTpEBaTeliel ¢ omopamu B Buze moyok ¥ = 0,95,
U TJIAAKOTPYOHBIX € OJOKOM OINOpPHBIX meperopogok Y = 1,2, misa

NpOQHIUPOBAHHBIX U ¢ OJIOKOM OIOPHBIX MEeperopoiok ¥ = 1,65;

B - k03 dULIMEHT, YUUTHIBAIOITUHN 3arps3HEHNE IOBEPXHOCTH TPYO B
3aBHCUMOCTH OT XUMHUECKHUX CBOMCTB BOJIbI, TpuHUMaeTcs b = (,8-0,95.

6. Ilpu 3agaHHON  BEJIWYMHE  PACUECTHOM  MPOU3BOJMUTEIIBHOCTH
BOJIOTIOIOTpeBaress ©Q;° 1O TOJYYCHHBIM 3HA4YeHUsAM Kod(pduIueHTa
TEIUIONepeIaud U CpeIHEeNorapuMUIECKO pPa3sHOCTH TemrmepaTtyp fep
ompeaenseTcss HeoOX0oanMasi MOBEPXHOCTh HarpeBa BOAOIOAOTpEBATENS F
o ¢opmyie (1) mpui. 5.

7. Hucnno cexiuii BOAOMOA0rpeBaTeNsl B OJHOM IMOTOKE N, IIT., UCXOMS U3
JIBYXIIOTOYHON KOMIIOHOBKH OIpeeisieTcs no Gpopmyre

F

N 2fcex * (10)

Ecnu Benuunna N, nosydenHas o ¢gopmyiie (10), umeer 1poOHYIO 4acTh,
cocTaBisonyo 6onee 0,2, UUCIO CEKIUM CIEAyeT OKPYIIIATH B OOJBIIYIO
CTOPOHY.

8. Ilorepm paBnenus AP, klla, B BomomomorpeBarensx CIeayeT
ompenensaTh o popmyiam:

JUTSI HAarpeBaeMOU BOJIBI, IPOXOIAIIEH B TIIAIKUX TPYOKax:
a) IpH IJIMHE CeKIuU 4 M
2
bRy 078 v (11
PH Hprp E s ( )

0) npu JUTMHE CEKIUU 2 M



2

=45 EL N, (12)

rne ¢ -  koahduIMEHT, YYMTHIBAIONIMN  HAKUIEOOpa30BaHME;
NPUHAMAETCS TIO OMNBITHBIM JAaHHBIM, TPU WX OTCYTCTBHH - CJEIyeT

IpUHAMATE ¢ = 2+3;

JUIS. HarpeBaeMoW BOJIbI, TPOXOIIEH B MpOoMIMPOBAHHBIX TPyOKax, B
dbopmynax (11) u (12) BBoauTcs noBbIarOmui ko3pduiueHT 3;

JUTSI TPEIONIEH BOJIBI, MPOXOISAIIEH B MEKTPYOHOM MPOCTPAHCTBE:
a2
A Bp = BWyrpN | (13)

KosddumuenT 8 npusenex B Tad. 3.

Tabnuna 3
HapyxHsbIii 3HaueHue
auaMmeTp Kopryca | K03 UIMeHT
CEeKIUHU Du, MM asB
pH JITUHE
CEKIIUU, 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

IIpumep pacuera qJisl ABYXCTYNIEHYATON CXEeMbI
NPHUCOCAMHEHUSA
BOJONOAOIPeBaTe/Ied ropsidero BOA0CHAOKEeHHUS C
OrpaHUYEeHHEM
MAaKCHMAJIbHOI0 Pacxoaa BOAbI U3 TEIUVIOBOH CeTH HA BBOJ
U peryJUpoBaHMeM IOa49M TEIJIOTHI HA OTOIICHHE

BribpaTh 1 paccuuTaTh BOJONOAOTPEBATEIbHYIO YCTAHOBKY ISl CHCTEMBI
ropsiuero BOJOCHAOKEHUS LIEHTPAJbHOTO TEIUIOBOTO IyHKTa Ha 1516
YCIOBHBIX  KBapTUp (3aceleHHOCTh - 3,5 uyel. Ha  KBapTUpPY),
000pYyIOBaHHYIO0  BOJONOJOTPEBATEISIMU,  COCTOAIIMMHU M3  CEKLUU
KOXYXOTpYOHOT0 TUIa ¢ TpyOHOM CHCTEMOW U3 MPSIMBIX TIaAKUX TPyOOK U
6si0kamu onopHbIX nieperopoaok o I'OCT 27590.

BOI{OHOI[OFPGB&TCHI/I IMPUCOCOANHCHDI K TEILUIOBOM CCTU I10
,Z[BYXCTYHGanTOﬁ CMEIIaHHOM CXEMe C OTpaHUYCHHUCM MAKCHMAJIbHOI'O

pacxoaa BOJAbI U3 TEILUIOBOM CETH Ha BBOJ.

Cucrema OTOIUICHUSA IMPpUCOCAMHCHA K TCIUIOBBIM CCTAM IIO 3aBUCUMOM
CXEMC C ABTOMATUYICCKUM PCTYJIUPOBAHUCM 110/Ia4U TCIIJIOTHI.

bakn-akkymynsaropel HarpeBaemod Bouabl kak B LTII, Tmak u vy
noTpeduTeNie OTCYTCTBYIOT.

HcxoaHble JaHHBIC:
1. PerymupoBanue OTIyCKa TEIJIOTBI B CHUCTEME IIEHTPAIU30BAHHOTO
TEIJIOCHAOKEHUS TPHUHATO IEHTPaJbHOE, KAaYeCTBEHHOE IO COBMEIIECHHON

Harpy3Ke OTOIUICHHS M TOPSYEro BOJJOCHAOKEHUS.

2. Temnepatypa TemioHOcuTeNsl (Tperoliell BOAbI) B TEIUIOBOW CETH B



COOTBETCTBUM C MPUHITHIM JUIsl JaHHOW CHUCTEMBI TEIUIOCHAOKEHUS
rpauKoM U3MEHEHUSI TEMIIEPATYPhl BOJIBI B 3aBUCUMOCTH OT TEMIIEPATypPbl
Hapy»HOI'0 BO3/1yXa IPUHSATA:

[P PACUETHOW TEMIEpAType HAPY>KHOTO BO3[yXa IJisi MPOCKTUPOBAHMS
oToruieHus ¢, =-26 °C:

B TIo1aro1ieM Tpyoomnposoe 1 = 150 °C;

B 00patHOM TpyOompoBoje 2= 70 °C;

B TOYKE M3JI0Ma rpaduka TeMIepaTypsl ¢ = 23 °C:

B MOJIAI0IIIEM TpyOompoBoje 1; = 80 °C;

B 00paTHOM TpyOompoBoie 15 = 42 °C.

3. Temmneparypa XOJIOJHON BOJONPOBOJHON (HAarpeBaemoil) BOJbI B
OTOIMTENBHBIN MEPHUOJ, MOCTYIIAKOIIEN B Bogonoaorpesarens I crynenu, ‘e

=2 °C (110 JaHHBIM IKCIUTyaTallUH).

4. Temmeparypa BOABL, TMOCTYNAKOIIEW B CHCTEMY TOPSYETO
BoJI0CHAOXeHus Ha Beixoze u3 Il ctynenu Bogononorpesarens, » = 60 °C.

5. MakcumanbHBIM TEIMJIOBOM IOTOK Ha OTOIUICHHE IOTPEOUTEINEH,
nprcoeqMHEHHBIX K LITII, 0y = 582010° Br.

6. PacuerHas TemioBas TPOU3BOJIUTEIBLHOCTH BOJIONOJOTPEBATEIICH
o = 457mM0° Br.

7. MakcuMaJIbHbI PaCUETHBIM CEKYHIHBIM DPAcxoi BOJbl Ha ropsyee
BOoslocHa0OxeHue g»= 21,6 n/c.

[Topsnoxk pacuera:
1. MakcuManbHBIN pacxo CETEBOM BOJIbI HA OTOILJICHUE

360y g . 3605820100

3
G = - - 6250
@ ti-19) 42(150- 70) KT/,




2. MakcumanbHbIN pacxo/] peroiei BObl Ha Topsidee BOJIOCHAOKEHHE

3,600,55 6
Gy = 380 Ohmax _ 360055045710° _ 3 .
C(Ti]_.[’z) 4,2(80_42) *

3. Jlns orpaHuyYeHUss MakCUMaJIbHOrO pacxoja cereBoil Bojabl Ha L[TII B
KaueCTBE pPACUYCTHOrO TPHHUMACTCS OONBINIMH M3 JBYX pacxojoB,
MOJIYYEHHBIX 10 nm. 1, 2

Gy = Gy = 6250108 Kr/u.,

4. MakcuManbHbId pacxoj] HarpeBaemoil Bonbl uepe3 I m Il ctynenu
BOJIOIIOOTPEBATEIA

6
Gy 28 Lhmax - 38ASTINO_ . 651403 ey,

oty — te) 42(60-2)

5. Temneparypa HarpeBaeMou BOJBI 32 BOJOIIOI0orpeBaTesieM [ crynenu
t, =14~ 57 42-5= 37 °C.
6. PacueTHas nponU3BOAUTEIBHOCTH BOAOIIOAOrpeBaTels I cTynenu
OP' = Ghmax(t) - te)(c/36)= 680103 (37- 2)(42/36)= 27610° Br.
7. PacueTHas mpon3BOANUTENBHOCTH Boaonoaorpesaress Il crynenn
o™= o - P = 4577108 - 276710° = 181710° B

8. TemmepaTypa Trperolie BoAbl Ha BbIXOJ€ U3 Bojomomorpenarens Il
CTYIIEHH T, W Ha BXOJE B BOAOINOAOIpeBaTelb I cTynenu 1

3,6 SpH 6
Loy, Oh . gg. 380181710

355 °C.
cGy 4271625010

9. Temnepatypa rperoiiei BoAbl Ha BBIXOJIE M3 BojomojaorpeBarens [



CTYIICHH

 go.- 360457010°
4206250107

=17 °C.

10. Cpeanenorapudmuueckas pa3HOCTb TeMIEpaTyp MEXIYy Tperouieil u
HarpeBaeMou BOJIOM [yt | cTyneHu BoaonoaorpeBaTens

| Mig-Dty  (55-37)-(17-2) _
Mgy = At'\é = 18 =165 oC
231lg— 231g— :
gAtM g15

11. Cpeanenorapudmuueckas pa3HOCTb TEMIEpPaTyp MEXIY Tperouieil u
HarpeBaeMou Boaou s Il ctynenn BogonoaorpeBaTens

Al - Dt =Bty _ (80-60) = (55-37)

T 53 Do 23 1622 -
28 Az, 2 Bg

12. B coorBerctBHM ¢ 1.1 HACTOAIIETO TPUIOKEHHUS OIpEIesieM
HE0OX0/IMMOE CeUYeHHE TPYOOK BOJIOTIONIOTPEBATENSI MPU CKOPOCTH BOJBI B
TpyOKkax " =1 mM/c U ABYXITOTOYHOM cXeMe BKIFOYCHUS

G 6801103
fyCJ'I - h max - = 0,0094
P 2B600Wpp  2mB600MMO3 M

.yen

™
HOI[6I/IpaeM THUIT BOAOIIOAOTPEBATCIIA CO CIICAYIOIMMUMHU XapaAKTCPUCTUKAMMU:

fro =0,0093 kB. M;

[To tabGn. 1 Hacrosmiero NPWIOKEHUS M TOJYYCHHOM BEITUYUHE f

Dy=219 mm;
Jurp =0,02139 kB.M;

Do = (),0224 m;

feex = 11,51 xB.M (IpH I7IUHE CEKIUU 4 M);

duap _ 16
Ay 14 MM




13. CkopocTh BOJIbI B TPYOKax MpH JBYXIOTOYHOU KOMIIOHOBKE

_ Gpmax _ 68[103 =101 M/C
T = - B .
P 208600 /1p0  20360000,00930103

14. CxopocTh BOABI B MEKTPYOHOM MPOCTPAHCTBE MPHU JABYXITOTOUHOMN
KOMITOHOBKE

) G, i 62,50103
MTPp ~ -
P 203600 furp?  21360070,021397103

=041 /c.

15. Pacuer Bomonogorpesarens I crynenu:

a) cpeaHsis TeMIlepaTypa Iperollei BO bl

M, .r
[P fax * fBbix _55+17 36 °C:
cp 2 2 ’

0) cpenHsis TEeMIEpaTypa HarpeBaeMoi BOIbI

H H
tgx tt
fep = 2= 2+237 =195 °C;

B) KO3(pULIMEHT TeTuionepeiadyn OT TPEroIeil BOABI K CTEHKE TPYOKH

o o \2 W'\EI)T%
a1 =1,16[1210+1StCp —0,038(tcp) 1 02 =
3KB
2. 04198
=116(1210+18[B6 —0,038[B6 )’702 =2187B71/(kB.MEC);
0,0224 -

) KO3 HUIIMEHT TEMI00TIa4u OT CTEHKH TPYOKH K HarpeBaeMou BOJIe



08
0 2= 11611210+ 1818 - 0038(16p )* 1 — 5 -
d ]

BH

> 10198
= 116(1210+ 1895~ 0,038M95° )~
0014%

1) koaddurment terwtonepeaayu npu b = 0,9

= 4222BT/(kB.M[B C );

up i 12009 _
1,1 8¢ 1, 1 ,0001
01 0p g 2187 4222 105

153

° Bt/(xB.M -°C).

Kosduuuent ¥ npunsar pasueiM 1,2 1715 miagkux TpyoOoK;

€) TpedyeMasi MIOBEpXHOCTh HarpeBa BoAOIoAorpeBarels I ctynenu

|
0 _ 27600°
Wik, 15350165

Flp * =1087 KkB.M;

) YMCJIO CEKITMHM BojonogorpeBarens | cTynenu npu JyiMHe CeKIuu 4 M

1
NI = F _ 1087

= = =472 ,
2 fcek 21,51 CeKLHH

[IpyHrmaemM S5 cexkuid B OOHOM IOTOKE; JIEMCTBUTEIIbHAS MOBEPXHOCTH
Harpesa Oyzer FU =11,51x2-5=115kB.M.
16. Pacuer Bomononorpesarens Il ctynenu:

a) cpeaHsis TeMIlepaTypa Iperolei BO b

M, N
[P fax * fobix _80+55_ 675 °C:
P 2 2 ' ’

0) cpenHsisi TeMIepaTrypa HarpeBaeMoin BObI

Ho, H
tgp - IBx 2tBbIX - 37;60 - 485 °C;



B) KO3(pUIIMEHT TeTuIonepeiadyn OT TPEoIeii BOABI K CTEHKE TPYOKH

0.8
aq=116[1210+ 1803 - 0,038(7R )2 1 'gsz =
OKB
2. 04198
=116(1210+18[67,5- 0,038B7.5 )m = 2730 BT/(k8.M° C);

') KOO(PPUIUEHT TETUIOOTAaYu OT CTEHKHU TPYOKH K HarpeBaeMoil Bojie

w8
o2 =116[1210+18:&p —0.038(c6p )7 1—5 5 =
4BH

>. 10198
=116(1210+18[48,5-0,03848.5%) — >
0.014%

1) ko3 durment Teruonepeaayuu mpu b = 0,9

=5443BT1/(ke.mCIC);

L | A 12109 - 1931
i{. i+ 6CT 1 + 1 + 0’001 BT/(KB.M : OC);
11 05 le 2730 5443 105

k

) TpedyemMasi MOBepXHOCTh HarpeBa Boaonoaorpesarens I ctynenn

Il
n o 181008
™ m,n B
Kyl 1931019

494 KB.M;

) 4KCIIO ceKIui Bogonoaorpesarens I ctynenun

/Y a9.4a
2 fcek 2 31,51

= — 2 15 CEeKLHHU.

HpI/IHI/IMaeM 2 CCKIOIMHM B OAHOM IIOTOKC, ﬂeﬁCTBHTeHBHaH ITOBCPXHOCTD

HarpeBa Ooyzaer r? = 11,51 x 2 - 2 =46 kB.Mm.

B pesynapraTe pacyera MOOAYyYMIOCh MO 2 CEKUUMU B  KaXIOM
Bojononorpesarene Il ctymenm m 5 - B KaxaoMm Bojonoxaorpesarene [

CTYIIEHH CYMMapHO# MMOBEPXHOCTHIO HarpeBa 161 kB.M.

17. Tlorepu paBiaeHus B Bojomojorperatensx (7 mociaeaoBaTeIbHbIX

CEKITUH B KaXKJIOM IOTOKE):

JUTSL BOJIBI, IPOXO/IsAIIei B TpyOKax (¢ yuerom ¢ = 2)



2

B BT 216 2. .
ARy = ¢7,5H—prpH N: 2D7,5§—2D0’0093D10% 7=142 g[la;

JUTS BOJBI, MPOXOASIIEH B MEXTPYOHOM ITPOCTPAHCTBE

MPp = BWpN = 2000412 7= 235 k[]a.

Koaddumuent B npuHIMaeTcs 1o Tabjl. 3 HACTOSIIIETO MPUIOKECHHUS.

[Tpu mpumMeHEeHNHN BOJIOMOAOTpeBaTeNs ¢ IPOPUINPOBAaHHBIMU TPYOKaMu
HE0O0XouMoe 4MciIo cekiui B | ctynenu coctaBut 3 cekuuu, a Bo II - 2
ceKIuu B oAHOM ImoToke. llorepu paBneHus no HarpeBaeMoW BOJE C
koadduitmentom ¢ =2 cocrassror 300 klla.

B 1994 r. Ha w™ockoBckoMm 3aBojae "Cardkc" OCBOEH BBINYCK
KOXKYyXOTPYyOHBIX MHOTOXOJIOBBIX Bojonojgorpeareneid ¢ I u Il crynensmu
HarpeBa B OJHOM Kopmyce (pHuc.5), TEXHUYECKHE XapaKTEPUCTUKH KOTOPHIX
NpuBEJICHBl B Tabi. 4  HACTOSIIEro  NpPWIOXKeHus.  TeroBas
IIPOM3BOJIUTEIILHOCTD OMNpeeiieHa JJIsd yCIOBUH, ONM3KUX K peaJbHbIM B
CHCTEME TEIIOCHAOKECHHS:

JUIsL BOJIOIOJOTPEBATENC TOpsSYero BOJOCHAOXKEHUS: TeMIEpaTypHbIN
nepenaa no rpewomerd Boae 70-30 °C, mo nHarpeBaemou - 5-60 °C,
MaKCUMaJlbHbIe TTOTEPH JIABJICHUS 10 HArpeBaeMOW BOJIE, HAPABISIEMON 1O
TpyOKam, - 27-36 klla (UTII-LITII);

JUISL  BOJIOMOAOTpEBATENIC OTOIUICHMS: TEeMIepaTypHbId Tmepenaj o
rperomet Boge - 150-76 °C, mo HarpeBaeMoi, HampaBJISIEMOW IO
MEXTpyOHOMY mpocTpaHcTBy, npu npumenernuu B UTII - 105-70 °C u
MakcuMalibHOW notepu aasieHus - 30 klla; npu npumenennn B L{TII - 120-
70 °C u makcumanbHOW mortepe nasienus - 60 klla (morepu naBneHus
IPUHSATHI BE3/€ [T HOBOTO, YACTOTO TETUIOOOMEHHHKA).

3anac B NOBepXHOCTH HarpeBa nNpuHAT 20%.
B nepecuere Ha pacuerHbli pexum pabdotel mo ['OCT 27950-88E

(ckopocTh BOJBI B TpyOkax 2 Mm/c) 3tu xe ycranoBku TMIIO u TMIIL,
npumensiembie B UTII, OyayT uMeTh XapakTepuCTUKU, TPUBEACHHBIE B Ta0I.



5. Ilpu aTOM HOoCTUTAIOTCS TakKue ke KOd(PDUITMEHTHI TeIIonepeaaun, Kak u
B IUIACTUHYATHIX BOJIOMOJOTPEBATENSIX Ha MAaKCHMAaJIbHBIX CKOPOCTSX
TEIIOHOCUTEJIEH.

C 1996 r. nHa TOoM ke 3aBojge "Cardkc" Hayar  BBIITYCK
BOJIOIIOJIOTpEBATENIEH YCTaHOBKH NoJTypa300pHOit KOHCTPYKLUU
oOnerueHHoro Ttumna (puc. 6) g TEIUVIOBBIX IyHKTOB, pa3MENIa€MbIX B
10/1BAJI€ 31AHHUS.

Puc. 5. O0mmii BU ropu3oHTAJIBHOI0 MHOT0X0/10BOT'0



KOKyXOTPYOHOT 0
BOJIONIO0TpeBaTeJIsi

a - obmmii Bua, O - pa3pe3 mo cekmusaM: | - BXOJ XOJOZHOW BOIBI - I
CTYIIEHB; 2 - BBIXOJ TEIJIOHOCUTENS - | cTyneHb; 3 - BBIXOJ ropsiuen BOasI - |
CTyNEHB; 4 - BBIXOJ ropsuer Boasl - Il ctynens; 5 - Bxon temonocurens - |
CTyNEHB; 6 - BX0A TeroHOocHuTeNs - I cTynenp; 7 - BBIXOJ TEIUIOHOCUTENS -
II crynens; 8 - BXOA X0I0AHOW BOABI - Il CTyIeHb; B, T - KOHCTPYKTUBHBIE
pasmepbl: 1 - cekuuu; 2 - COEIMHUTENbHAs KaMepa MEXTpyOHOro
IPOCTPAHCTBA; 3 - TO XK€, TpPyOHOro; 4 - TpyOHast ocKa; 5 - MapHUP;

2000 I

h 4 ]
A
] 1] 1
B, - —1 8l [
I
B
iy
]
— ik /
- - /
< - 2 m
H_"“"' "
/)
: s /
B s - : A
THE A — 4
Xy g -
& A

Puc. 6. Boronogorpesareib 01094H0ro tuna mo TY 400-28-132-
90

[Ipunoxenue 8

IIpuMep TenJI0BOr0 U THAPABJIMYECKOT0 pacyera
IJIACTUHYATBHIX BOJAOMNOJAOTpeBaTe e
(mo 'OCT 15518)



B coorBerctBun ¢ kartanorom IMHTUxumaedtemam (M., 1990)
BBIMTYCKAIOTCS  TEIUIOOOMEHHUKU TUIACTUHYATBIE IS  TEIUIOCHAOKEHUS
cnenyromux TUNoB: monypasdopusie (PC) ¢ mnactunamu tuma 0,5I1p u
pasoopnsbie (P) ¢ mmactunamu tuna 0,3p u 0,6p.

TexHu4yeckre XapakTEPUCTUKU YyKa3aHHBIX IUIACTUH W OCHOBHBIE
napaMeTpbl TEIII00OMEHHUKOB, COOMPAEMbIX U3 3TUX IUIACTUH, MPUBEICHBI
B Ta0I. 1 u 2.

Taomuna 1

Texnuuyeckasi XapaKTepUCTHKA MJIACTUH

Iloka3zareinn Twun rmacTuHEbl

0,3p |0,6p 0,5T1Ip

I'aGaputbl (mmuHa x mmpuHa x| 1370x30 | 1375x60 | 1380x65

TOJIIIIAHA), MM 0x1 0x1 0x1
[ToBepxHOCTH TEMIOOOMEHA, KB.M 0,3 0,6 0,5
Bec (macca), xr 3,2 5,8 6,0
DKBUBAJICHTHBIN AMaMETP KaHaya, M 0,008 |0,0083 0,009

ITnomane MONIEPEYHOT O ceuenmst | 0,0011 |0,00245 |0,00285
KaHaja, KB.M

CMmaunBaeMEbIi MIEPUMETP B 0,66 1,188 1,27
MONEPEYHOM CEYEHUH KaHaja, M

[upuna xanana, MM 150 545 570



3azop s mpoxoda paboueit cpenbl B
KaHalie, MM

HpI/IBeI[eHHaSI JJINHa KaHajia, M

[Tmomans MOIEPEYHOT O CEUYEHHUs
KOJIeKTopa (yrjioBoe OTBEpCTHE Ha
IUTACTUHE), KB.M

Haubonpmmii  guamMeTrp  yCJIOBHOTO
IpOXoJa MPHUCOEAMHSIEMOro IITyLEpa,
MM

Koaddumment o0miero
THPABINIECKOTO CONPOTUBIICHHS

Koo dumment TUAPABIHYECKOTO

COIMPOTHUBJICHUS HITYyLICpa
{

Koo duumentsr:
A

b

4 |45
1,12 1,01
0,0045 | 0,0243

65(30) | 200
193 15
Re0,25 ReO,25
1,5 |15
0,368 | 0,492
45 13,0

0,8

0,0283

200

15
Re’%

1,5

0,492

3,0

Tabmuma 2

Texnuuyeckasi XapaKTepUCTHKA U OCHOBHbIE TApaMeTPbl
IUIACTHHYATHIX

TEeNnJI000MEeHHbIX amnmmapaTroB



Iloka3zaresnn

Twun riacTUHbI

0,3p |0,6p 0,5I1p

1 2 3 4
Tun annapara Pa36opHblit [Tomypas

OOpHBII
Pacxong  TemmoHOCUTENS 50 200 200
(1e 6omee), Ky0.M/4
HomunHanbHag miomanm
MMOBEPXHOCTHU
TerjIoo0MeHa  armmapara,
KB.M, M HCIIOJHEHHE Ha
pame:
KoHcoJbHOM (ucnoiHenue | Ot 3 1o | Ot 10 10 | -
1) 10 25
JIBYXOIIOPHOM Or 12,5 |01 31,5 |O131,5
(ucnostHeHUE 2) no25 'nol160 | go 140
TPEXOMOPHOM c - Ot 200 | Ot 160
IIPOMEKYTOUYHON TUIMTOU 10300 | mo 320
(ucnoninenue 3)
PacuetHoe napienue, | 1(10) | 1(10) 1,6(16)
MITa (krc/kB.cm) 2,5(25)
["aGaput 650x40 | 605x750 | 2570x65




TEIIOOOMEHHHUKOB, MM 0x1665 | x1800 0x1860
(3500)

Jlommyckaembie TEeMITepaTyphI TEIUIOHOCHUTENEH OTIPEIEIISIFOTCS
TEPMOCTOMKOCTBIO  PE3WHOBBIX MPOKIAAOK. JlIsg  TEermIooOMEHHUKOB,
UCIIOJIB3YEMBIX B CHCTEMaxX TEINIOCHAOKEHHUS, O0S3aTeIbHBIM SIBIISCTCS
IPUMCHCHUE TMPOKJIAJ0K U3 TEPMOCTOMKON pE3MHBI, MapKH KOTOpPOM
IIPUBEJICHBI B Ta0. 3.

Tabmuma 3
XapaKkTepuCTHKH NMPOKJIAIOK sl JIACTHH
YcnosHo | Mapka KayuykoBast ocHOBa Temmeparypa
e Marepuaa paboueit
00o3Ha4Y | 1 cpensl, °C
€HUE | TEXHHYECK
MPOKJIA] | e
OK yCIOBUS
0 Pe3una CKMC-30 u APKM-15 Ot -20 no
359 (TVY | (6yramueHMeTUICTUPOIbH +80
38- bl Kay4yK)
1051023-
89)
1 Pe3nna CKH-18 Ot -30 no
4326-1" (OyTaiMEeHHUTPUIIBHBIN +100
(TY  38-| kayuyk)
1051023-
89)
2 Pe3una CKOIIT Mo 150




51-3042 | (3TUIECHOPONUIECHIUEHOBBI
(TY  38-ii kayuyk)

1051023-
89)

3 Pe3una CKOII o 150
51-1481 (3TUIEHIPONUIIEHAUEHOBBI
(TY  38-ii kKayuyk)

1051023-
89)

4 Pe3una CK®-32 u UICKD-26 Ot -30 no
NPTI-1225 | (pTopupoBaHHbBIN KaydyK) +200
(TY  38-
1051023-
89)

VYcaoBHoe 0003HAYEHUE TEIMJIOOOMEHHOTO IIJIACTUHYATOrO —ammapara:
nepBeie OyKBBI 00O3HA4YalOT TUN anmapara - TtemtoooOMeHHuk P (PC)
pa30opHbBIN (MOTYCBapHOK); Cleayromiee O0003HAYCHHWE - THIl TUIACTHHBI
upel TIOCTIe TUPE - TONIIWHA TUIACTUHEI, Jajiee - TUIOIIaab MMOBEPXHOCTH
TeriooOMeHa anmapara (KB.M), 3aT€M - KOHCTPYKTMBHOE HMCHOJIHEHHE (B
COOTBETCTBHHM C Tabj. 2), MapKa MaTepHala IJIaCTHHBI U MapKa Marepuaia
npokiagku (B coorBercTtBuM ¢ Taou. 3). I[locie ycrmoBHOro o603HaYeHUs
TIPUBOJIUTCS CXE€Ma KOMITOHOBKH TIJIACTHH.

[Ipumep  ycinoBHOro  0003Ha4Y€HMsI  IUIACTUHYATOrO  pa30OpHOIO
TeriooOMeHHOTO  anmapara: Termmooomennuk P 0,6p-0,8-16-1K-01 -
TerI000MeHHUK pa3oopHslii (P) ¢ mnactunkamu tuna 0,6p, TonmmHoi 0,8
MM, TUIONIA/IbI0 TTIOBEPXHOCTH TEII00OMEHa 16 KB.M, Ha KOHCOJIBHOM pame,
B KOPPO3MOHHOCTOMKOM HCIIOJIHEHUH, MaTepuall IUIACTUH M MaTpyOKOB -
crans 12X18HI10T; marepuan mnpokiaakud - TEIIOCTOMKas pe3uHa 359;
CcXeMa KOMIIOHOBKH:

X5+ 5+5
6+5+5°



YTO O3HAYAET: HAJl YEPTOM - YHUCJIO KAHAJIOB B KAXKJOM XOJI€ ISl TPEIOIIEH
BO/JIbI, MIOJ] YEPTOM - TO K€, 11 HATPEBAEMOU BO/IBI.

JIONMOMHUTENIbHBI  KaHall €O CTOPOHBI XOJa HAarpeBacMou BOJbI
MIPEIHA3HAYCH JJIS1 OXJIAKICHUS IUINTHl U YMEHBIIEHUS TEMJIONOTEDPD.

N3 paccMarpuBaeMbIX Tpex TEMIOOOMEHHMKOB HamOoJiee 1enecoo0pa3Ho
npuMeHenne  termmoooOmenHukos  PC  0,51Ip,  mockoiabky — 3TH
TEMI000MEHHUKH HAJIeKHO paboTaroT npu padodem nasieHuu ao 1,6 Mlla
(16 xrc/kB.cM).

[TnacTuHBI MONApPHO CBapeHBI 1O KOHTYPY, 00pazys Oyok. Mexay nByms
CBApEHHBIMHM IIJIJACTUHAMU HMMEETCS 3aKpBhIThIA (CBAapHO) KaHam IS
TerI0(QUKAMOHHON Tperolei Bojabl. Pa30opHble KaHAJBI JOMYCKAaOT
naBienne B HuX 10 1 MIla (10 krc/kB.cm).

Terumooomennukn Tuna P 0,3p MOryT nOpUMEHSTBCA B CHCTEMAaxX
TEIJIOCHA0XKEHUSI MpPU OTCYTCTBHM TemiooOMeHHukoB tuna PC 0,5IIp u
napameTpax Temionocuteneit 1o 1,0 MIla (no 10 xrc/kB.cm), 1o 150 °C u
nepenane MAABICHUM MexAy TeroHocuTensMu He Oonee 0,5 Mlla (5
KI'C/KB.CM).

[Ipumenenue TtemiooomMennukoB tuna P 0,6p (TuTaH) B cuctemax
TEMJIOCHA0XKEHUSI OTPaHU4YeHO U JIOMYCTHUMO TOJIBKO TMPU OTCYTCTBUU
terooomennukoB PC 0,511p u P 0,3p mpu napameTpax TEIJIOHOCUTENEH He
bonee 0,6 MIla (6 xrc/kB.cm), nmo 150 °C wu mepemnane AaBJICHHIA
termoHocuteneit He 6oiee 0,3 Mlla (3 krc/kB.cm).

1. Meroauka pacdera IJIACTUHYATHIX BOJIOIIOAOTPEBATENIEH OCHOBAaHA Ha
UCIIOJIb30BAHUU B HUX BCErO pacCIoIaraéMoro Hamopa TEIUIOHOCUTENEH C
LEIBI0 ITOJYYEHHS] MAaKCUMAJIIBHOW CKOPOCTH KaXJOTO TEIUIOHOCUTENS H
COOTBETCTBEHHO MAKCUMAJIbHOIO 3HaYeHUsl Kod(dduieHTa Temionepenayu
WJIM TIPU HEU3BECTHBIX PACIIONAraéMbIX HAopax Mo ONTUMAIBHONW CKOPOCTH
HarpeBaeMol  BOJABI, Kak M OpU  NOAOOpE  KOXKYXOTPYOHBIX
BOJOIIOZOTPEBATENEH.

B nepBoM ciyuae onTrMaibHOE COOTHOIICHHUE YMCIIa XO0B JIJIsl TPEIoIei
X1y marpeaemoii 2 BoJbI HAXOAUTCA 110 GOpMYIIE



,.364

636
EO APrp EO 1000 - Zcp (1)
EGd E 1000 - zgg

Ecnu cooTHomEHNE X0I0B MOJIy4YaeTcs >2, TO JUIsl HOBBILIEHUSI CKOPOCTH
BOJBI IieJiecoo0pa3Ha HECHMMMETPUYHAsh KOMIIOHOBKA, T.€. YHCIO XOJIOB
TEMI000MEHUBAIOIIUXCS Cpel OyneT HeOAMHAKOBBIM (pHUC. 1-3 HacTosIero
npuioxkenus). [Ipu HeCUMMETPpUYHON KOMITOHOBKE IMOIY4YaeTCsl CMEIIAaHHOE
JBI)KEHUE MOTOKOB: B YaCTH KaHAJIOB - MPOTHUBOTOK, B YACTH - MPSMOTOK,
YTO CHHUXKAeT TEeMIEpaTypHbId HAMoOp YCTAaHOBKM 1O CPaBHEHUIO C
MPOTUBOMOTOYHBIM XapaKTEPOM JBIKEHHUSI TEIIOOOMEHUBAIOIIUXCS CPE,
KOTOPBIM UMEET MECTO MPU CUMMETPUYHON KOMIIOHOBKE, U B OIIPEACIICHHOM
CTENICHH YyMEHBIIIAeT BBHITOJly OT TOBBIIMICHUS CKOPOCTU BOABI TIPHU
HECUMMETPUYHOM KOMIOHOBKE. [loaTOMYy JjIsi MCKJIIOUEHHUSI CMEIIaHHOTO
TOKa TemioHocutened Oonee 3PHEKTUBHO  BOJOMOJOTPEBATEIBHYIO
YCTAaHOBKY  coOuparb M3  JABYX WM  HECKOJIbKHUX  pa3llelbHBIX
TEMJI0OOOMEHHUKOB C  CHUMMETPUYHOM  KOMIIOHOBKOM,  BKJIFOYEHHBIX
MOCIIEIOBATEIHHO MO0 TEIUIOHOCHUTEN0, Y KOTOPOTO IMOJydaeTcs OoJibliee
YUCJIO XOJIOB, M MapajUIedbHO - MO JAPYromy TersioHocutento. [lpu stom
0OBsI3Ka  COCAMHUTENBHBIMA  TPYOONpPOBOAAMH  JIOJDKHA  OOECIEeYUTh
MPOTUBOTOK B KaXJOM TEIUIOOOMEHHHUKE.
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Puc. 1. CuMMeTprYHasi KOMIIOHOBKA IUVIACTUHYATOI 0
BOJIOIIO0TPeBaTeIs,
o0o3Hauenue Cx 4/5
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Puc. 3. Cxema komnoHoBku Boaonoxorpesaresei I u 11
nojaorpesa
B OJIHY YCTAHOBKY C IPOTUBOTOYHBIM ABHKCHUEM BO/AbI

2. HpI/I pacdeTe IUIaCTUHYATOro BOAOIIOAOICPBATCIIA OITHMAJIbHAasd
CKOpPOCTDb MPUHUMACTCA UCXOIA U3 ITOJIYUYCHUA TAKUX KE ITOTCPb AABJICHUA B



YCTAHOBKE 0 HarpeBaeMoi BOjie, KaK MpH MPUMEHEHUH KOXXYXOTPYOHOTO
Bojionogorpesaresist - 100-150 KIla, 4To cOOTBETCTBYET CKOPOCTH BOJbI B
KaHajiax Wonr = 0,4 Mm/c.

[ToaTOMy, BBIOpaB THN TIACTHHBI PACCYUTHIBAEMOTO BOIOIOAOTPEBATEIIS
ropsiuero BOJIOCHAOKEHUS, IO ONTUMAIILHOW CKOPOCTH HaXOAUM Tpedyemoe
KOJIMYECTBO KaHAJIOB IO HATPEBAEMOM BOJE !

- Ghmax
" Y ome fcp 3600 » (2)
rac Jk - KHNBOC CCUCHHUEC OJHOT'O MCXKIIJIACTUHYATOI'O KaHaJia.

3. KomMmoHoBka BojomomorpeBaTeis CHMMETpUYHasA, T.e. "~ "+, Ob1ee
JKMBOE CEUYCHHE KAHAJIOB B ITAKETE I10 X0y I'PEIOLIEN U HarpeBaeMOU BOJIbI

Jrp = Su7 mf, (3)
4. HaXO}II/IM q)aKTI/I‘I€CKI/IC CKOpPOCTH I‘pCIOIIIGﬁ u HaneBaeMOﬁ BOJFBI, M/c

p._ Ga
"% 3600 frp > 4)

H. Ghmax
" 3600 fip @)

B cnydae ecnau cooTHollleHHE XOJIOB, omnpejesneHHoe no ¢opmyne (1),
okasasoch >2 (mpu mojcraHoBke A = 100klla, a 2% = 40 xIla - musa 1
CTYNEHHM), BOJIONOJOTpEBATENh  coOMpaeM M3  JBYX  Pa3lesibHBIX
TEMJI000MEHHUKOB M Oonee u B (opmynax (4) wiu (5) pacxom TOro
TEIUIOHOCUTENS, y KOTOPOTO MOJIYYWIOCh MEHbIIE XOJOB, YMEHBIIaeM
COOTBETCTBEHHO B 2 paza u Ooiee.

5. Koadppuuuent termmoornaun ' 1, Br/(xs.M - °C), oT rperomeii Boasl K
CTCHKE TUIACTUHBI OTpeAeIsieTcs o hopMyIie

1 1=1164[23000 + 283> - 0,63(tch )Z]Wr%73 , (6)



rae A - ko3hdUIMEHT, 3aBUCAIINA OT THUMA TUIACTHH, TPUHUMAETCS 10
Tabi1. 1 HaCTOAIIETO MPUIOKEHHUS;

r r
[P - tB?( + thbIX
cp 5 .

6. Koadpdumument temmoBoctpusitus ¢2, Br/(kB.M - °C), OT CTEHKH
IUTACTHHBI K HarpeBaeMoOU BOJIC MPUHUMAETCS TI0 popMyIie

1 2= 1164[23 000+ 28318, - 0,63t )2 "2, (7)

o IBxt i
Fﬂe tcp = T .

7. Koabdumment temnonepenaun 4, Br/(kB.m - °C), ompenensiercst mo
bopmyne

k= £
1, Scr ., 1 ,(8)
a1 Aer a2
raie P - xosdduimenT, yduThHIBarONIMil yMeHbIIeHHE Kod(hduimeHTa

TEIUIONEepeaayl  H3-3a  TEPMHYECKOTO  COMPOTHBJICHUS  HAKUIUA H
3arps3HEHUN Ha TJIACTUHE, B 3aBUCUMOCTHU OT KauecTBa BOJbI TPUHUMAETCS
paBHbM 0,7-0,85.

8. IIpu 3a1aHHOl BelMYMHE pacyeTHOI Nmpou3BoauTensHOCTH 277 U Mo
MOJAy4YEHHBIM  3HAUYEHUAM  Kod(pQUIMeHTa  Temiomepenaud « U
TeMIIepaTypHOMY Haropy ‘o ompenensercs HeoOXOAMMAs MOBEPXHOCTh
HarpeBa i o ¢popmysne (1) mpu. 5.

HpH C60pK€ BOJOIIOOOI'PCBATCIIAA U3 ABYX PA3ACIIBHBIX TEIJI000OMEHHHKOB
u OoJiee TCIUIOIIPOU3BOJUTCIIBHOCTh YMCHBIIACTCA COOTBECTCTBCHHO B 2 pasa

u OoJiee.

9. KonnuecTBo X040B B TENJI000OMEHHHKE X :



Frpt fon

: 2mfpn (9)

rnae fon _ MTOBEPXHOCTh HATPEBA OJHOM IUIACTUHBI, KB.M.
Yuciio X010B OKPYTIIAETCS A0 UEIOW BEITUYUHBL.

B 01HOXOOBBIX TETUIOOOMEHHHMKAX YEThIpE IITyIepa i TOJBOJAA U
OTBOJIa TpEIOLIEH W HArpeBaeéMoOM BOJBI PACIIOJArarTCid Ha OJHOU
HEMOJBWKHOW 1iuTe. B  MHOroxXoJOBBIX TEIJIOOOMEHHUKAX YacTh
ITYLUEPOB JIOJKHA PACMoJIaratbCsi HAa MOABMIKHOM IUIMTE, YTO BBI3BIBACT
HEKOTOpbIE CJOKHOCTH IpH HJKciutyatanuu. lloatomy uenecoodpasHeit
BMECTO YCTpPOWCTBAa MHOI'OXOJIOBOTO TEIUNIOOOMEHHHKA pa30OUTh €ro 1o
YUCJIYy XOJIOB Ha pa3JiefibHble TEIJI00OMEHHUKH, COSIUHEHHbBIC MO OJHOMY
TEIJIOHOCUTENIO TOCIEAOBATENBHO, a MO JPYyroMy - MapajuleJIbHO, C
cOOJII0/IEHUEM MTPOTUBOTOYHOTO JIBHIKEHHUSI.

10. [e¥icTBuTenpHas MOBEPXHOCTh HArpeBa BCETO BOJOMOOTPEBATENS
onpenensiercs mo Gpopmyiie

F=(2mX -1)fnn, (10)

I1. Ilorepm pnaBnenuss 0P, klla, B BomomoaorpeBaTensix CIEAYET
ONPECIIATh 0 PopMyJiaM:

IUJT. HArpeEBAEMOM BOJIbI

AR,y = ¢B(33 - 0,0Stgp )WJ_’C;75X ; (11)

JUTSL TPEIOIIeH BOBI

ARp = §B(33- 008D b x , (12)

rae ¢ - KO3 QHUIHUEHT, YYUTHIBAIONIMN HAaKHIICOOpa3oBaHHE, KOTOPBIN
JUISL TPEIOLIEN CETEBOM BOABI PABEH €IWHUILIEC, A I HATPEBA€MOUW BOJBI
JOJDKEH MPUHUMATHCS MO OINBITHBIM JaHHBIM, TPU OTCYTCTBUU TaKUX
JaHHBIX MOYKHO MpHHUMATh ¢ = 1,5-2,0;

b - xosdpdunment, 3aBucAIMi OT THUIA IUIACTMHBI, IPUHUMAETCS IIO



Tabim. 1 HACTOAIICTO ITPUITIOKCHUSA,

Wh.c.- CKOPOCTB MPU MPOXOKICHUN MAKCUMAIBHOIO CEKYHIHOTO pacxo/a
HarpeBacMou BOJIBL.

IIpumep pacuera

BeiOpath ®  paccuuTaTh  BOJIONOJOTPEBATEIBHYIO  yYCTAaHOBKY
IJIACTUHYATOTO TEIUIOOOMEHHMKA, coOpaHHOro wu3 IuiactuH 0,6p A
cucTteMmbl ropsiuero BojocHaOxkeHusi toro ke LITII, uro m B mpumepe ¢
KOXXYyXOTPYOHBIMH CEKIIMOHHBIMU BojonojiorpeBateiasiMu. CrenoBaTesbHO,
VCXOJHBIE JaHHbIC, BEJIMYMHBI PACXOJIOB U TEMIEPATYyPhbl TEIIIOHOCUTEIEH
Ha BXOJE M BBIXOJ€ KaXKJOW CTYNEHU BOAOMOAOTPEBATENS NMPUHUMAIOTCA
TaKWMHM K€, KaK U B IPEJBIAYIIEM IIPUMEDPE.

1. TlpoBepsieM COOTHOIIEHHWE XOJOB B TEIUIOOOMEHHUWKE | cTymeH: Mo
dbopmyie (1), npuanmas 47 =100 xlla u 2%p =40 kl]a,

0636
Xp_Je8mo® [ 140 %% 1000- 19571 o

Xz Hez2smo3f 01000  01000-36

CooTHoOMIeHNE X0A0B HEC IIPCBBIIIACT 2, CJICOA0BATCIbHO, IIPHUHHUMACTCA
CUMMCTPUYIHAA KOMIIOHOBKA TENJI000MEHHHKA.

2. Ilo onTuMasbHOM CKOPOCTH HAarpeBaemMoil BOJIbI  OMNpPEAEISEM
TpedyemMoe Ynciio KaHayioB 1o Gopmysie (2)

3
- 68010 i 193
0,410,00245 110° 73600

3. O01iee XUBOE CEUCHHE KaHAJIOB B MakeTe omnpenaesseM mo gopmyse (3)
(s mpuHUMaeM paBHBIM 20)

Jrp = Ju=2000,00245= 0,049 g M.

4. @akTUueCcKre CKOPOCTH I'PEIOIIe U HarpeBaeMoi Bojbl 1o (hopmynam

(4)u (5):



625008
P

- - = 5 .
36001102 00,049 wm/c;

3
.- 68010

o O8UI0" o385
" 3600 103 10,049 w/c.

5. Pacuer Bomonogorpesarens I crynenu:

a) Kod(pPUIIUEHT TEIIOOTIAaYu OT TPEroIed BOJbI K CTEHKE IUIACTHHBI,
dbopmyna (6), npunumas u3 Tadu. 1 A = 0,492:

0 4= 11600,492(23 000+ 283136 - 0,631362)035%"% = 8590 Br/(kB.M -°C);
0) K03(pGHUIMEHT TEIUIOBOCIPHUATHS OT CTEHKH TUTACTHUHBI K HarpeBaeMou
Bojie, hopmyia (7):
1 2 = 11600,492(23 000+ 283(19,5- 0,6319,5%)0,385°"° = 8037 B1/(kB.M -°C);

B) K03 duuuent remonepenaun, npuaumas ¢ = 0,8, popmyna (8):

I 08
: ’ = 3096
1 0,001 , 1 Bt/(xB.M -°C).

10412 16 10017

r) TpeOyeMas MOBEPXHOCTh HarpeBa BOJOINOAOrpeBaTeNs | cTymeHw,
dbopmyna (1) npun. 5:

_276m0%

- &fPUV a3y .
™ 26380165 KB.M,

J1) KOJIMYECTBO XOJOB (WJIM TAKETOB TPH PA3ACICHUH HA OJHOXOIOBBIC
Ter1I000MeHHUKH), popmyda (9):



834106,
2[12000,6 :

[IpuHumaem Tpu x01a;
¢) JAelCTBUTENbHASI TOBEPXHOCTh HarpeBa BOAOMOAOTpeBaTels I cTymneHw,
dbopmyina (10):
Fl=(2m®om-106=714 kB.M;

) MOTepHU AaBjieHus | cTymeHu BOJOMOAOrpeBaTENsl MO IPEIOEH BOJE;
dopmyia (12), npuaumas ® = 1 u u3 Tabn. 1 5=3:

b Prp = 113(33- 0,08136)0,35"7° 13+ 432 KT,

6. Pacuer Bogpononorpesarens Il ctynenu:

a) K03 UIMEHT TEIJIO0TJAaYl OT T'PEroIIeil BOAbl K CTEHKE IJIACTHUHBI,
dbopmymna (6):

14= 11600,492(23 000+ 283067,5- 0,63067,52)035%% = 10412 B1/(kB.M-°C);

0) KO3(DPUIMEHT TETUIOBOCHPUATUS OT IUIACTUHBI K HarpeBaeMoil BoOJE,
dbopmyna (7):

12 = 11600,492(23 000+ 283(48,5- 0,63048,5%)0,385""> = 10017 Br/(kB.M°C);

B) K03 dunment remnonepenaun, npuaumas ¢ = 0,8, popmymna (8):

m_ 038 _
K o001, 1 9% Byy(ke.mreq).

10412 16 10017

r) TpeOyemasi MOBEPXHOCTh HarpeBa Bojomomorpesarens Il crymenw,
dbopmyna (1) npui. 5:

_18100%

=2 " :-308 KB.M.
P~ 309619 KB.M,



J1) KOJWYECTBO XOJOB (WJIM MAKETOB IPH pa3JIeICHMH Ha OIHOXOJOBBIC
TeII000MEHHUKH), hopmyda (9):

. 308406 _ 131
22000,6 :

[Tpunumaem 2 xona:

€) IecTBUTENbHASI TOBEPXHOCTh HarpeBa Bogonogorpesarens Il crynenu,
dbopmymna (10):

F= (202002- 1)06= 474 kB.M;

) motepu AamieHus Il cryneHu BoaomogorpeBaTesisi Mo Iperonieit BoJIe,
dbopmyina (12):

AP}, = 103(33 - 0,08067,5)035'° (2= 264 K[]a;

3) ToTepW JaBieHHWs O00eWx CTyNeHed BOJOMOJOrpeBaTesss TO0
HarpesaeMoii Boje, npuHuMas ¢ = 1,5, Ipu NpOXO0KIAEHUM MaKCHMAJILHOIO
CEeKYHJIHOTO pacxojia BOAbI Ha ropsyee BogocHabxeHue, hopmyna (11):

b Pyt = 1503(33- 0,08031)(216(0,049010%)) M0 15 164 kTTa.

B pesynbrare pacuera B KadyecTBE BOJOMOJOTPEBATENSl TOPSIYETO
BOJOCHAaOkeHusT npuHuMmaeMm 1Ba TermooomMeHHuka (I u Il crynenm)
pazoopHoit koHcTpykiuu (P) ¢ mnactunamu tuna 0,6p, Tonmuuon 0,8 MM,
u3 cramu  12X18HIOT (ucnonmnenue 01), Ha ABYyXONOpHOW pame
(ucionHenue 2K), ¢ ymIOTHUTENbHBIMU TPOKIAIKAMH W3 PE3UHBI MapKH
359 (ycnoBHoe ob6o3nauenue - 10). [lopepxnocts Harpesa I crynenu - 71,4
kB.M, Il ctynienu - 47,4 k.M. CxeMa KOMIOHOBKH I cTymneHu:

. 20420420
21+ 20+ 20 >

cxeMa KoMnoHoBKH I ctynenu:



- 20+ 20
21+ 20 *

YcnoBHoe 0003HaYeHHE TEIUIOOOMEHHUKOB, YKa3plBaeMoe B OJaHKe
3aKa3oB, OyJeT:

I ctrynenu: P0,6p-0,8-71,4-2K-01-10 Cx= % .
20+ 20
I crymenu: P0,6p-0,8-47,4-2K-01-10 Cx= -~ .
Pacuer BOJIONIOJIOTpEBATEIIS, coOpaHHOTO u3 IJIACTUHYATBIX

Term1000MeHHUKOB (pupMmbl "Anbda-JlaBans" (TeXHUYECKHE XapaKTEPUCTUKU
CM. B Tabmn. 4), moka3biBaeT, 4ro B | cTymeHb TpeOyeTcsi yCTaHOBUTH
terooomMeHHUK M15-BFGS ¢ unciiom mmactun 64, miomnaap MoBEpXHOCTH
HarpeBa 38,4 kB.M (kodduruent Teronepenayuu - 4350 Bt/(kB.m - °C)).

Tabmuua 4

Texnnueckue XapaKTepUCTHKHU MJIACTHHYATHIX
TEIJI000MEHHUKOB
¢pupmbl "Aabda-JlaBanas" 11 TENI0CHAOKEHU S

[Nokazarens Pa36opHble ¢ pe3HHOBBIMU
Hepas30opHble masgHble | NPOKJIaAKaMU

CB- |CB- | CB- M3- Meé- M10- | M15-
51 |76 300 XFG | MFG | BFG BFG8

IToBepxHOCTH 0,05 | 0,1 0,3 0,032 | 0,14 0,24 0,62
HarpeBa IUIACTHHBL,
KB.M

I'aGaputsl mnactunsel, | S0x5 | 92x6 | 365x9 | 140x4 | 247x7 | 460x98 | 650x188
MM 20 |17 90 00 47 1 5

MunumMansHast 04 |04 0,4 0,5 0,5 0,5 0,5



TOJOIMHA IIJIACTHHBI,
MM

Macca m1acTHHBI, KT

O0beM BOJIBI B
KaHaje, J1

MakcumaipHOe
YHCIO0 IUIACTHH B
YCTaHOBKE, IIT.

Pabouee naBieHue,
MlIIa

MaxkcumainbHas
Temneparypa, °C

IabapuTsr
YCTAHOBKH, MM:
HIMpUHA
BEBICOTA

JIuHa, He Oolee

nn

MCHEC

Junamerp marpyOKoB,
MM

CTaHIlapTHoe Yuciio
IJIaCTHH

0,17

0,047

60

3,0

225

103

520

286

58

24

0,44

0,125

150

3,0

225

192

617

497

120

50

1,26

0,65

200

2,5

225

466
1263

739

65/100

0,24

0,09

95

1,6

130

180

480

500

240

43

0,8

0,43

250

1,6

160

320

920

1430

580

60

1,35

1,0

275

1,6

150

470

981

2310

710

100

2,95

1,55

700

1,6

150

650

1885

3270

1170

140




Macca  ycTaHOBKH,
KT, npu yuclie
IUTACTHH:

MHHHUMAaJIbEHOM
MaKCHMaJIbHOM
MakcuManbHBIN

pacxon  JKHIKOCTH,
Ky0.M/4

[otepu JIaBJICHUS
Ipy MaKCUMaJIbHOM
pacxone, klla

Koappuuuenr
Teruronepenaun, Bt/
(xB.M-°C), npu
CTaHAaPTHBIX
YCIIOBHSX

TermnoBasi MOIIIHOCTb,
kBT, npu
CTaHAAPTHBIX
YCIIOBUSIX

IIpumeyanus

52

15,4

8,1

150

7700

515

15,8

73,0

39

150

7890

2490

309

60/140

150

7545

8940

38

59

10

150

6615

290

146

330

54

150

5950

3360

307

645

180

150

5935

11480

1089

3090

288

150

6810

18360

1. CranpmapTHBIE YCIOBHS - MaKCHUMAaJbHBIN pacxol >KHUAKOCTH, HapaMeTpsl
rpetorero TemaoHocutens 70-15 °C, marpeBaemoro - 5-60 °C.

2. Homenkmatypa TemnooOMeHHHKOB "Anbga-JlaBams" He orpaHmueHa THIIAMH

anmnaparosB, MMPUBCJCHHBIX B Ta6J'II/III6.

3. Matepuan miacTHH - HepkaBeromas cranb AISI 316, maTepuan mpokianox -

EPDM.

Bo II crynenu tpeOyetcst rermoooMenHuk M-10-BFG ¢ yucnom miactun
(ko3 dunmenHt

71, momanab

[ToTepu naBneHus B 00€MX CTYIMEHAX MPU MPOXOXKICHUH MAKCUMAIBHOTO
CEeKYHIHOTO pacxoja HarpeBaeMod BOJBI W TOM ke KoddduimeHnte

ITOBEPXHOCTH

HarpeBa
teronepeaaun - 5790 Bt/(ke.m - © C)).

sarpsisaenns (¢ = 1,5) cocrasmsror 186 klla.

16,6

KB.M




B  TaOm.

termooomennukoB "llerenak", "APV" u "CBOII".

5, 6,

7

IMPUBCACHDLI

TCXHHUYCCKHUC

XapaKTEePUCTUKHU

Tabmuna 5

TexHuuyeckne XapaKTePUCTUKHN NMASHBIX MJIACTHHYATBIX
TEINJI000MEHHUKOB
"Ierenak' nmpou3Boacrea komnanuu "[lererepm"

ITokazarens | CP410 CP415 CP422 CP422- | CP500 | CP500-
2V* 2V*
[ToBepxHOCTH 0,025 0,05 0,095 0,28
Harpesa
IJIACTHUHEI, KB.M
IaGaputsr 311X112 | 520x103 | 617x192 950x364
IJIACTHHBI
hxa , MM
MuHnMansHas 0,4 0.4 0,4 0,4
TOJIIIUHA
[JIACTUHBI, MM
Macca 0,1 0,17 0,35 1,26
IJIACTHUHBI, KT
O6BbeM BOABI B 0,05 0,094 0,21 0,52/0,7
KaHaje, JI
MaxkcumanbHoe 150 80 150 200
YUCJIO TIJIACTUH
B YCTaHOBKE,




Pabouee
nasienne, MIla

MaxkcumannsHas
TeMIeparypa,
°C

OcHOBHEBIE
pasmepbl
TEI000MEHHHI
Ka B H30JISILIAU
hxaxl | Mm

Hunamerp
naTpyoKoB, MM

Macca

TEI000MEHHHI
Ka, Kr, TIpH
YUCIIe TUIACTHH:

MHUHHUMAJIbHOM
kK

MaKCHUMaJIbHOM

MaxkcruMalibHBI
5 pacxon
HarpeBaeMoun
BOJIBI pu
norepe
nasinenus 100
klla, ky0.m/q

Koaddumment
TeIUIonepeaayn
npu
CTaHIAPTHBIX
YCIOBHSX***,
Br/(xB.

2,5

225

360X182X
320

25

20

2420

2,5

225

590x182

x260

25

12

2,5
225
670x284x508
50
20
75
62 26
- 3090

2,5/1,6

225

1200x450x818

65/100

69,6

246

340 | 165

- 1700




ML°C)

TemnoBas 95 - - 440 - 2000
momHocTh Tipu | (CP410- (CP422- (CP500-
CTaHJIaPTHBIX 150-2V) 150-2V) 200-2V)

YCHOBUSAX, KBT

MakcumainbHas 300 250 1200 | 800 400 | 2500
TeIIoBas 0
MOILHOCTb,

kBT, npu
nmapaMerpax
TEIIOHOCUTEIIA
150-76/105-70
°C.

* Term00OMEHHUKHY 3TON MoJieNu nipeaHa3HaueHsbl 411 ['BC ¢ nByxcTyneH4aThiM
MOJOTPEBOM BOJIbI B OJHOM KOPIIyCE.

** Ypemo TutacTUH mogdupaeTcs ¢ maroM 10 TUTacTHH Mpyu MUHAMAJEHOM YHCITS
10 mnacTuH.

*#% CrapmapTHBIE YCIIOBHS - MaKCHMaJbHBIH PacXoj XUAKOCTH, MapaMeTphl
rpetomiero teruioHocutens 70-15 °C, marpeBaemoro - 5-60 °C.

[Ipumeuanus
1. Termo00OMEHHUKY TTOCTABISAIOTCS B KOMIUIEKTE C U30JISILIUEN.

2. Uuncna depe3 ApoOb 03HAYAIOT MapaMeTphbl IS MEPBHYHOTO M BTOPUIHOTO
TEIUIOHOCHUTEIEH.

3. Marepwuain mractus - AISI 316.

Tabmnura 6

TexHuyeckne XapaKTePUCTHKH MJIACTHHYATHIX
TeII000MEHHUKOB
¢pupmbl "APV" nus TensiocHa0dKeHUuA



[Tokazarenb Hepazbopubie nasabie | Pa30opHbie ¢ pe3WHOBBIMU MPOKIIAIKAMHU
BD4 |BD7 |BF2 | N25 N35 N50 M60 M92
[ToBepxHOCTH 0,04 10,07 |0,14 0,25 0,35 0,5 0,6 0,92
HarpeBa IUIACTHHBI,
KB.M
I"aGaputsr 290x1 | 525x1 | 574x2 | 924x3 | 1200x | 1614x | 1188x7 | 1563x7
IUTACTHHEI, MM 20 120 35 68 368 368 40 40
MuHuMansHas 04 |04 0.4 0,5 0,5 0,5 0,5 0,5
TOJII[UHA
MJIACTHHBI, MM
Macca mmiactunsl, | 0,14 | 0,26 | 0,42 1,3 1,79 2,45 3,08 4,22
KT
O6vem Bomer B| 0,03 | 0,052 |0,133 |0,7 0,95 1,3 2,05 2,77
KaHaje, J1
PaGouee paBmenme,| 3,0 | 3,0 3,0 1,0 1,0 1,0 1,0 1,0
MIla
MaxkcuMainbHas 220 | 220 220 150 150 150 150 150
TeMriepatypa, °C
Huametp 25 |25 65 80 80 80 200 200
naTpyOKOB, MM
MakcuMalnbHoe 93 |93 123 39/83* | 39/83* | 39/83* | 91/151 | 91/151*
YHUCJIO IUIACTUH B *
YCTaHOBKE, IIIT.
* Ilepen ueptoi - anst pamsl 10/1, 3a ueproii -
10/2.




labapuTsl
YCTaHOBKH, MM:

hxa
JUIMHA, He OoJee

nn

MCHEC

CranpapTHOE
YHUCIO IUIACTHH B
YCTaHOBKE

Macca YCTaHOBKH,
KT

He Oosee

HC MCHECC

[Ipumeuanus

1. Matepuan mmactuH: Hepaz0opubeix - AISI 316, pazoopubeix - AISI 304, marepuan

290x1
20

246

48

7,11,
17,
25,
33,

63,
93,

14,4

b

2,4

525x1
20

246

48

7,11,
17,
25,
33,

63,
93,

26,2

4,0

MPOKIaAoK pa3oopHbix - EPDM.

2. Homenkmarypa TeruioooMeHHHKOB "APV" He orpanmunBaeTcs THIIAMU amlaparosB,

MMPUBCACHHBIX B Ta6J'II/II_I€ .

574x2
35

315

48

7,11,
17,
25,
33,

63,

93,
123

58,4

10,5

1249x
450

570(10
)

370(10
/)

310

210

1525x
450

570(10
)

370(10
/)

410

300

1939x
450

570(10
)

370(10
/)

460

380

1560x8
86

1340(1
0/2)

1090(1
0/1)

1755

1330

1935x9
06

1340(1
0/2)

1090(1
0/1)

2270

1700

Tabmura 7

Texnnueckue XapaKTepUCTHUKHU MJIACTHHYATHIX
Ten1000MeHHUKOB (pupmbl ""CBEII" nus TensiocHadkeHus



Ilokazarens

Hepaz6opHarie masHbe

Paz6opHbIe ¢ pe3NHOBBIMH IPOKIaJKaMU

B25 | B35 | B45 | B50 | B65 | Gx6 | Gx1 | Gxl | Gx2 | Gx4 | Gx51
NI 2P 8P 6P 2P P

[Nosepxuocts Harpesa | 0,06 | 0,09 | 0,12 | 0,11 | 0,27 | 0,07 | 0,12 | 0,18 | 0,27 | 0,45 | 0,55
IJIACTUHBI, KB.M 3 13 8 2 0 0 0 0 5 0 0
Macca mnactunsl, k& | 0,23 1 0,33 0,42 | 0,42 | 1,08 | - - - - - -

4 |6 7 4 0
O0beM BOJIBI B|0,090,14 | 0,18 | 0,18 | 0,47 | - - - - - -
KaHase, Ji 5 |1 8 8 4
MaxkcumanpHoe umcio | 120 | 200 | 200 | 250 | 300 | 100 | 160 | 160 | 450 |450 |450
IUTACTHH B YCTAHOBKE,
IT.
Pabouee  pgamaenme, | 3,0 | 3,0 [3,0 |30 |3,0 |L1,0 1,6 1,6 1,6 1,6 1,6
MIla
MakcuMasbHas 185 | 185 | 185 | 185 | 185 | 150 | 150 | 150 |150 | 150 | 150
Temrieparypa, °C
I'abapuThl yCTaHOBKH,
MM:

117 | 241 | 241 | 241 | 362 | 160 |320 |320 |460 |460 |630
IIHPHUHA

524 1392 | 524 | 524 | 864 | 745 | 840 | 1070 | 1265 | 1675 | 1730
BBICOTA

317 | 518 | 518 | 670 | 790 | 500 | 1090 | 1090 | 3080 | 3080 | 3130
JUINHA, He 0otee
Juametp 25 |40 65 65 100 | 25 50 50 100 | 100 | 150
MOICOE TMHUTENBHBIX
maTpyoKOB, MM
Macca ycranoBku mipu | 30,6 | 71,4 | 119 | 119 | 900 | 38* | 127* | 183* | 363* | 554* | 1138

MAaKCHUMAaJIbHOM 4YHCJIC
IIACTHH, KI'

* Macca mpuHATa A 9HCIa IUIACTHH,




MaxkcumaabHO

s peKTHBHASL
TEIIOBas MOI[HOCTD,
kBT, mpu mapamerpax
TertoHocuTens 150-
80/105-70 °C u

A Ryjan He 6omee 150
klla

Koa¢ppuuuenr
Temionepenadn, Bt/
(xB.M - °C)

O¢ddekTuBHOE YHCIO
TUTACTHH, IIT.

TenmoBass MOIIHOCTH,
kBT, npu
CTaHJAPTHBIX
YCIOBHAX

Koappuuuenr
Terionepenayn, Bt/
(xB.M °C), pH
CTaHIapPTHBIX
YCIIOBHSX

O¢ddekTuBHOEC uYHCTO
IUIACTHH, HIT.

(uepe3 npobb - 4HCIO
XOJIOB)

[Ipumedanus

350

597

9

450

621

117/

550

788

52

900

657

48

150

626

189/

220

782

140

610

703

140

410

515

297/

TpeOyeMBbIX MpH 00ECIEeYeHNH MOITHOCTH
HIDKECJIEAYIOIIEH CTPOKH.

400

1292

21

430

7980

79/3

550

9380

23

750

7080

89/4

1500

1155

33

1050

7030

85/3

3000

1081

47

7300

9500

77

9500

7320

74/2

1500

1184

101

1. CranmapTHbIE YCIOBHS - MAaKCHMAJIBHBII PAacXoJl >KUAKOCTH, OpPaHWYEHHBIH JOITyCTUMBIMU
CKOpPOCTSIMHU U TIOTEPSIMH JIaBJICHHUS B BOJOIOAOTpEeBaTeNe 1Mo HarpeBaemoii Boje He Oonee 150 klIla;
napameTpsl TeroHocuTens: rperouero 70-15 °C, narpeBaemoro 5-60 °C.

2. Marepuan tutactuH - HepkaBeromas ctaimb AISI 316 tommuuoi 0,3-0,6 MM, Marepuant

npokiiafok - EPDM.

3. HOMeHKJ’IaTypa TEIIOOOMEHHHKOB HE OorpaHn4cHa TUIIAMH alraparoB, MMPUBCACHHBLIX B

TadJHIE.




[Tpunoxenue 9

TenioBoM U ruApaBINYECKUN pacyer
TOPU30HTAJBHBIX MHOT'0X0I0BbIX APOBOAAHBIX
noaorpesaresen

[ToporpeBaTeny ropu30HTAIbHBIE TAPOBOISHBIE TEIUIOBBIX CETEH (IBYX- U
yetbipexxoaoBbie) mo OCT 108.271.105 npeaHazHayeHbl AJi1 CUCTEM
OTOIUJIEHUS ¥ TOPSIYETO BOJIOCHAOKEHHUSL.

1. TloBepxHOCTH HarpeBa MapOBOASHBIX MojorpeBareneit, F, kB.M,
onpenenseTcs no Gpopmyie

sp
" g (D

rae 0¥ - pacyeTHas TEIUIOBas IPOU3BOAUTEIIBHOCTH BOAOIOAOTPEBATENA,
BT;

k - koa(hpHUIMEHT TerTonepeiadn BOAOoA0rpeBaTes, Br/(ke.mrC);

Mep - pacueTHas pa3HOCTH TEMIEPATYP MEXIY TPEIOMIEeH W HarpeBacMou
cpenamu, °C.

2. PacuerHass TemioBas TMPOU3BOJUTENBHOCTh BOAOMOJOTPEBATENS HA
oTorteHue (' WM HA ropsiaee BOJOCHAOKEHUE 0 ONMpeNesieTCs 10 MPHl.
2.

[Ipu sTOM, yunThiBas TpeOoBaHUs M.4.8 HACTOSIIEr0 CBOAA MpaBWJ, I
KQKJIOr0 IOJOIpEeBaTelsl pacyeTHas MPOU3BOAUTEIBHOCTD, ONPEIEICHHAs
10 IPWI. 2, IeIUTCA Ha 2.

3. Kospouument rtemmonepenaun *, Br/(kB.m -°C); ompenpensercs o
dbopmye

1
A, %t Ohak T , (2)
On Aer Apak 02

k =




rae 2 - Kod((UIMEHT TEeTUIOOTAaud TMPH IMPOJOJIBHOM OMBIBAHUH OT
CTEHKH TpYOKH K HarpeBaemoii Boje, B1/(kB.m -°C)

tn - KO3GOUIMEHT TEIIOO0TAaYd OT KOHJEHCUPYIOIIETOCS mapa K
TOPU3OHTAIBHOU cTeHKe TpyOku, B1/(kB.M-°C);

S¢r - TOJIIIMHA CTEHKHU TPYOKH, M;

Sak - TONIIMHA HAKWUIHK, M, [pPUHUMaeMas Ha OCHOBAaHHUHU
AKCIUTyaTallMOHHBIX JaHHBIX JIJII KOHKPETHOIO pailoHa C y4eToM KadecTBa
BOJIbl, @ IPU OTCYTCTBUH JAHHBIX JOIyCKaeTcs npuHumath paBHoil 0,0005
M;

Ver - TEIUTOMPOBOAHOCTH CTEHKU TpyOKHu, BT/(kB.M-°C), npuHuMaeTcs asis
ctanu paBHo#t 58 B1/(m -°C), nnst marynu - 105 B1/(m-°C)

Vwak - TO K€, CJIOSI HAKHIH, MpuHUMaeTcs paBHou 2,3 Bt/(m -°C).

4. Kospduuuent temnoornauun , Bt/(kB.M-°C), OT CcTEHKHM TpyOKH K
HarpeBaeMou Bojie B 00acTu TypOyJIEHTHOTO ABMKEHUS, ONPEAEINIeTCs 110

dbopmyiie

W-
_ 2\ "'T

0= 116(1210 + 18, - 0,038(18p) )do—g ,(3)

BH

IJie ¢p - CPEIHsS TeMIlepaTypa HarpeBaeMoi Bojibl, °C, ompeserseMas 1mo
dbopmyie

H - I * lBuix
fep=—"% > 4)

H . H o
tex > lppix - TEMIIEpATypa HarpeBaeMOM BOJABI COOTBETCTBEHHO HA BXOJE U

BBIXOJI€ U3 Bojonogorpesarens, °C;
dBH - BHYTPEHHUI JUaMeTp TPYOOK, M;

W1 - CKOPOCTh BOJIBI B TPYyOKax, M/C, onpeiessieTcs mo popMmyie

.Gy
Wip - 3600 frp > (5)



frp - IIIOIIAIb CEUCHUS BCeX TPYOOK B OJHOM XOJy I10JIOIpEBATENIs, KB.M,
ompeaensercs mo Gpopmyie

2
frp= "5 (6)

" - KOJIMYECTBO TPYOOK B OTHOM XOJTy, ILIT.;
P - IUIOTHOCTH BOJIBI MIPH CPEIHEH TeMIeparype cp, KI/Ky0.M;
Gn - pacUETHBIN pacxoj HarpeBaeMou BOJbl B TpPyOKax, KI/4.

5. Koapdumment rtemnooraaun ¢n, BT/(kemIC)  oT KOHIACHCHPYIOMIETOCS
napa K CTeHKe TpyOKu omnpeaessieTcs o hopmyiie

(4320 + 47 541, - 01412 )

, (7
4\/de(fs - ter) )

tpn=116

rje /s - TeMrepaTypa HachlleHus napa, °C;

m - IPUBEJIEHHOE YUCII0 TPYOOK, IIT., onpeaesnsieMoe o Gpopmyiie

m= ’10_6, (8)

Pmax

71 o6 - o0lIee Ynucao TpyOOK B MOJorpeBaTese, mrT.;
max - MAKCUMAJIBHOE YHCIIO TPYOOK B BEPTUKAIBLHOM PSJTy, LIT.;

fct - CpemHssl TeMmIepaTrypa CTeHOK Tpyook, °C, ompexnensercs
NpUOIMKEHHO 110 (hopMyIie

15t 15p

)

U TIPOBEPSETCS TMOCNEe TPEIBAPUTEIBLHOTO pacueTa IMOJOTPEBATEN IO
bopmyie



H
_tUnticpl 2
252 (10)

let

[Ipn HecoBmajeHWH 3HAYEHUH ‘cr, ompeneseHHbIX no ¢opmynam (9) u

(10), 6onee yem Ha 3 °C ®n crieayeT NepeCcUYUTHIBATh, IPUHSAB 3HAUYCHUE lcT,
onpenaenenHoe mno Gopmyie (10).

6. PacuetHyto pasHocTh Temmepatyp Sk, °C, Mexmy Tperomeid u
HarpeBaeMoi cpeiaMu OIPeAeIIIoT Mo hopmyie

LD — LD,

DT —
230 26 (1)

M
rae %60t - COOTBETCTBEHHO OOJBINNAst M MEHbBIIAsl Pa3HOCTh TEMIIEPaTyp

MEXKJy TpPEIOIIEd W HarpeBaéMoOW CpelamMyd Ha BXOJE€ W BBIXOJE W3
nonorpesares, °C, onpezaensercs mo Gopmysiam:

Atg =ty — thx ; (12)

— H
Aty = ts — tgrix - (13)
I[Ipu  pacuere  NapOBOAAHBIX  BOJOIOAOTPEBATENIEW  OTOIUIEHHUS
TeMIepaTypy  HarpeBaeMoul BOAbl HAa BXOJE€ U  BBIXOJAE U3
BOJIOIIOJIOTPEBATEIIS CIEAYET IPUHUMATD

Bx =12 ,
rae 2 - Temmeparypa BOAbl B 00paTHOM TpyOONpOBOJE CHCTEM
OTOIUICHHS [P PACUYETHOI TeMIIepaType HapyKHOTro Bo3ayxa 2, °C;

H _
Bbix — To1»

roe 'O - TeMIlepaTypa BOJbI B TMOJAIOIIEM TPYOOIPOBOJIE TEIUIOBBIX
cereit 3a LTIl wiu B mogaromemM TpyOOIPOBOJIE CHCTEMBI OTOIUICHHS MPHU
ycraHoBke Bogomnogorpesarens B WMTII npu pacueTtHOU Temmeparype



HApY’KHOTo Bo3ayxa ©, °C.

B sTom cnywae pacderHast pa3HOCTh Temmepatyp ‘e, °C, omnpenensiercs
no opmyie

A _(ts-12)- (L5 - 191)
CT ~ _
2z - (14)
Is = To1

[Ipumeuanue - [Ipu HE3aBUCUMOM NPUCOEIUHEHUN CUCTEM OTOILICHHUS
U BEHTUJISIIUU

yepe3 001uii BOAOIMOA0IPEBATENb TEMIIEPATypy HArpeBaeMoil BOIbI B
00paTHOM

TpyOOIPOBO/IE HA BXOJI€ B BOJIONOAOTPEBATENb CJIETYET ONPEIEIATH C
y4eTOM

TEMIIepaTypbl BOABI MTOCIIE MPUCOEAUHEHUS TPYOOIIPOBO/Ia CUCTEM
BEHTWISIIIUU.

[Ipu pacxoze TEIOTHI Ha BEHTWIISIINIO He Ooiee 15% cymmapHOTro
MaKCHUMAaJIbLHOTO

TEIJIOBOr0 MIOTOKA HA OTOIUIEHUE JIOITyCKAETCS TEMIIEPATYPY
HAarpeBacMou BOJIbI

nepes BOJIONoI0rpeBaTesieM IPUHUMATh paBHOUW TeMIepaType BOJbI B
0oOpaTHOM

TpyOOIPOBOJIE€ CUCTEMBI OTOIJIICHUSI.

IIpu pacuere BojomomorpeBarensi Ha ropsdee  BOJOCHAOKEHHE
TEMIIEPATYpy HarpeBaeMom BoJbl, °C, ciielyeT IpUHUMATD:

Ha BXOJI€ B BOJONOJOrpEeBaTENb - PAaBHOW TeMIEpaType XOJIOAHOU
(BOJIONPOBOIHOM) BOJABI “ B OTONUTENbHBIA MEPUO; MPU OTCYTCTBUU
JAHHBIX NpUHUMAaeTcs paBHoi 5 °C;

Ha BBIXOJE U3 BOJIONOJOTPEBATENSI - PAaBHOM TEMIIEpAType BOJIBI,
MOCTYTAIOMIeH B cucTeMy ropsaero BojocHadxenus 4, B LITIT u B UTII
=60 °C, a B LITII ¢ BakyyMHO# neaspanueit 4 = 65 °C.

7. Pacxonpl HarpeBaeMomn BOJIBI I pacyeTa BOJIOINOIOIPEBATENIEH CUCTEM
OTOIUIEHUS, KI/4, CIEAYET ONPEensaTh N0 (popMyiam:



- 369 max
GOmax (T 1-T2)C’(15)

IPH HE3aBUCUMOM IPUCOCIUHECHUN CUCTEM OTOIUICHUS W BEHTHIISAIIUU
gyepe3 oOIInii BOJIOTIOI0TPEBATEb

3.6(D max * L max)
Coma gy » (16)

rae  Yomax-Qvmax - COOTBETCTBEHHO MAKCHMAJIbHBIE TEIUIOBBIE IIOTOKH Ha
OTOIINICHHUEC U BCHTUJIAIIHUIO, Br.

Pacxon HarpeBaeMoil BoAbI, KI/4, IJid pacdeTra BOJOMOJOTpeBaTelneit
ropsiuero BOJAOCHAOXKEHUS onpeaesieTcs: o ¢popmylie

_ 389
= C6o- te)c’ , (17)

rae ¢ - pacueTHas HMPOM3BOAMTEIBLHOCTh BOjOmNoOJOrpenareins, BT (cM.
OpuiL. 2).

8. Ilorepum pnaBnenus OF, Ila, mnga Boabl, mpoxojsuied B TpyOkax
BOJIOTIOIOTpEeBATES

ARy =05 Az PR3 T2pp
dsH ’

rae " - cKopocThk BOJIBI, M/C, onpenenseMas o ¢opmyie (5);
Z - guUCNOo MOCAe0BATEILHBIX X00B BOJOIIOI0TPEBATEIIS;
/ - nuHa OAHOIrO X013, M;
) ¢ - cymMa K03((ULUEHTOB MECTHBIX COIIPOTUBIICHUIH;
) - KO3 PUIIMEHT rUaPABINYECKOTO TPEHUS.

DKBHUBAJIEHTHYIO IIEPOXOBATOCTh BHYTPEHHEH MOBEPXHOCTH JIATYHHBIX
TpyOOK Ipu onpenencHuu » Moxuo npuauMars 0,0002 M.



Cymmy K03(PPUIIMEHTOB MECTHBIX COINPOTHBICHHN B TpPyOKax MOXKHO
MPUHUMATh:

JUIs1 ABYXXOJIOBBIX BoJlonogorpesarenet ) ¢ =9.5;

JUIS1 YeTHIPEXXOJIOBBIX BojonoiorpeBaTeneit ) ¢ = 18,5.

[Tpunoxenue 10

MeToanka onpeaejeHus MAKCUMAJIbHBIX (PacyeTHbIX)
Pacxoa0B BOJABI
U3 TEIJIOBOW CeTH HA TEIIOBOM IMMYHKT

1. Ilpu OTCYTCTBUM Harpy3ku TrOpsSYero BOJAOCHA0XKEHUS M 3aBUCHMOM
IPUCOECTMHEHNUN CUCTEM OTOIJIEHUS! U BEHTWIISILUU 10 (popmyiie

Gd = 3v6(Q0 max * QV max)
(14~ Ty)c

. (1)

a IIp¥ HE3aBHMCUMOM IPHUCOCANMHCHNHN 4YCPC3 BOAOIIOAOIPEBATCIIN BMCECTO

'2 noscraBnserca %2, npuauMaemoe Ha 5-10 °C Bbllle TeMIepaTypsl BObI
B 00paTHOM TPyOOIIPOBOJI€ CUCTEMBI OTOTUICHHS 2.

2. Ilpy Hanuuum HATPY3KH TOPSYETO BOJOCHAOKEHHMSI B 3aKPBITHIX
CHUCTEMAaX TEIIOCHAOKECHMS

a) IpU HAIUYMU 0AKOB-aKKyMYJIATOPOB y MOTPEOUTENST U IPUCOECTUHEHUN
BOJIONIOJIOTpEBATENEN TOPAYErO BOJLOCHAOKEHUS:

I10 O)IHOCTyHCanTOfl CXEMC C pEryjaivupoBaHHCM pacxoJa TCIUIOTHEI Ha
OTOIIJICHUC

_36(% + Q) ), 360
Gy = +
¢ () -1y (T1713J)c? ()

HO HE MEHEEe pacxo/ia BoJibl, onpenesieHHoro no gopmyie (1);



10 OJIHOCTYIIEHYaTOH CXeMe CO CcTaOmiau3alueil pacxoja BOJbI Ha
OTOIJIEHNE Y BEHTHJISAIIUIO

- 3’6(Q0max * vaax) 3’6th .
T e et O

0 JABYXCTYNEHYATOM CXEME C PEryJHMpOBaHHEM pPACXOJa TEIUIOThI Ha
OTOIUICHUE

Ohm H55_ tiIz
1+ krn 555_ te

O +Oy +
Gd:3,6

1

(14 - 19 )
HO HE MEHEee pacxo/ia BoJibl, onpeaesieHHoro no gopmyre (1);

I10 HBYXCTYHCanTOﬁ CXEMC CO CTa6I/IJIH33HI/I€ﬁ pacxoaa BOIAbI Ha
OTOINICHHUEC U BCHTUJIALINIO

3J6th H55 ) t}l + H

ktn
1
::)’JG(QOIMJNQ\Jmax)+ +km ﬁ55-zc ﬁ
(11-12)c (T -t

; (5)

Gd
0) mnpu OTCYTCTBUM OaKOB-aKKYMYJATOPOB y TOTpeOuUTENe u
NIPUCOEIMHEHUH BOJIOTIOIOTPEBATENIEH TOPSTUEro BOJTOCHAOKEHUS:

0 OJHOCTYNEHYATOM CXEME€ C PEryJMpOBAaHUEM pacxo/a TEIUIOThl Ha
OTOILICHHE

- 3’6(Q£) * Q\S ) 3’6thax
G, = +
a (Ty =Ty e (11-13)c> (6)

HO HE MEHEE pacxojia BOJbI, ONpeeieHHoro 1o ¢opmye (1);

[0 OJHOCTYNEHYAaTON cxemMe €O craduiu3anueld pacxoja BOJBI Ha
OTOIUJIEHUE Y BEHTHIISILINIO



- 3;6(Q0 max * Q\) max) 3’6Qh max
G, = + .
¢ (14-1y)c (T'1‘T'3)6’(7)

M0 JBYXCTYNEHYATOW CXEME C PEryJMPOBAHMEM pPACXO0/a TEIUIOTHI Ha
OTOIUIEHME W MAKCUMAJILbHBIM TEIUIOBBIM ITOTOKOM Ha BEHTWIALIMIO MEHEE
15% MakcuMaJIbHOI'O TEIJIOBOI'O MMOTOKA HA OTOIICHUE

Ohm H1’2 55 - t}lz + anH
1+ ktn ﬁ 55 - tc ﬁ

0 + 0 +
. (8)

Gg =36
(14 - 1% )

HO HE MEHEeEe pacxo/ia BoJibl, onpeaesieHHoro no gopmyie (1);
M0 JBYXCTYNEHYATOH CXEME C PETyJIMpPOBAaHHEM pacxXoja TEIUIOTHI Ha

OTOINICHHUEC U MAaKCUMAJBHBIM TCIIJIOBBIM ITOTOKOM Ha BCHTHUIIAIIHNIO Oonee
15% maxcuManbHOrO TEIJIOBOIO MOTOKA HA OTOIIJICHHE

I
, ' kTn 99 1y kTn
¥ ¥ - ¥
BN lonmar 170 Ol gg o 1 @l o)
(T'1 - 1'2 )c

0 JABYXCTYIEHYATOM CXEeMe CO cTabmiM3anue pacxoja BOJbI Ha
OTOIUIEHME M MAaKCUMAJIbHBIM TEIUIOBLIM ITOTOKOM Ha BEHTHIALIMIO MEHEE
15% MaxkcMMaJIbHOT'O TEILIOBOIO MOTOKA HA OTOILICHUE

I
36 Onm H1 2 95 - Ih

1+ * b5 -
_ 36(00 max + Q max ) , rn fe
(T1_T2)C (TLI_TIZ)C

Gd

10 JBYXCTYIIEHYaTONM cXemMe CcO cTabmiau3alyed pacxoja BOJIBI Ha
OTOIUICHHE M MAaKCHMAaJIbHBIM TEIUIOBBIM ITOTOKOM Ha BEHTWISALHIO OoJiee
15% MakcuMaJIbHOTO TEIJIOBOTO MOTOKA Ha OTOIIJICHUE

I
3,6§EQh max -

2 I
ktn Ohm E55 th , ktn Onm

- 3;6(Q0max+QVmax)+ 1+ km e 1k H '(11)

(14~ To)e (11 12)c

Gd



[Ipumeuanus

1. B dopmynax (4), (5), (8), (10) ti:(lé-5)°C; B opmymnax (9), (11)

= (1 - 10)°C,

2. B dopmynax (8), (10) xodddurment 1,2 yduThIBaeT yBEIUYCHUE
CpPEeIHEYacOBOT0 TEIUIOBOTO IMOTOKA Ha Topsiyee BOJOCHAOKEHHE B CyTKH
HanOOJIBIIETO BOJONOTPEOICHUS.

3. Pacxopx TemnoTel Ha otoruieHne %, BT, mpu TemmepaType Hapy>KHOI'O
BO3/lyXa, COOTBETCTBYIOIIEH TOUKE M3JI0Ma Tpaduika Temrneparyp BOAbI , C
Y4ETOM TMOCTOSHHOM B TEUEHHE OTOMUTEIBbHOIO IME€pUOJa BEIUYUHBI
OBITOBBIX WJIM TMPOU3BOJCTBEHHBIX TEIUIOBBIJCICHUN OMPEEIeH II0

dbopmye

onT 1

; t
QOmax:(QO'l'ZQ)l -2q,(12)
t; fo

r7ie ) ¢ - TeTUIOBBIICTICHUS, TPUHUMAEMBbIC TS )KIIIbIX 31aanii mo CHwull
2.04.05-91* u qyist OOIIECTBEHHBIX U IPOU3BOJICTBEHHBIX 3JaHUH - 110
pacuerty, Br;

i - pacueTHasi TeMIeparypa BHYTPEHHEro BO3/lyXa B OTaIIMBA€MBbIX
3aaHusx, °C;

onT

t - ONTUMaJbHasi TeMIlepaTypa BO3JAyXa B OTaIIMBAEMbIX

NOMEIICHUSX, NpPUHUMAeMas IO CpPEeJHEMY 3HAYEHHUIO TeMIIepaTyp,
npuseaeHHbIX B npwil. 4 k CHull 2.04.05-91%;

o - pacyeTHas TeMIlepaTypa Hapy>KHOI'O BO3AyXa JUIsl IPOEKTUPOBAHUS

OTOIUICHUS], IPUHUMAaEMasi KaKk CpedHsis TeMIlepaTypa Hanbojee XOJ0AHOU
maTUaAHEeBKU B coorBeTcTBUM co CHulII 2.01.01-82, °C.

3.B OTKPBITBIX CUCTCMAX TETJI0CHAOKCHMS



_ 3.6( 00 max + Oy max ) 3,804 max
Gg = +
4 (T4 —To)e (tp — tc ) (13)

win 1o ¢popmyde (17) CHull 2.04.07-86*.

[Ipunoxenue 11

Tpyost mo HT/I, pexomenayemMmbie K NPUMEHEHUIO
MPH NMPOEKTUPOBAHUY TEIJIOBBIX IIYHKTOB

VYceno | HopmarusHo- Mapk | [IpenensHblie mapaMeTpsl
BHBIN | TEXHUYECKAs u
CTaau
IaM | IOKyMEHTalus Ha Temrnep | pabouee nasienue P, MIla
etp | Tpyosr (HT/) atypa, | (Krc/kB.cm)
TpyoO, °C
Dy
MM
1 2 3 4 5

TpyOsl dJieKTpOCBapHbIE MPSIMOIIIOBHbIE

15- | Texauueckue BCt3 300 | 1,6(16)
400 | TpeboBaHus  1IO | CHS;
I'OCT 10705

(rpynma B,
TepMOo0OpadoTaH 300 |1,6(16)
HBIE). 10,20

CopTrameHT o




I'OCT 10704

400 - | TexHuyeckue BCr3 200 [2,5(25)
1400 |TpeboBanus 1O | cnd
I'OCT 10706 (o
W3MEHCHHUIO 2, BC13
rpymnna B, | cn4
TepMooOpadoTaH
HBIE) 17TC,
17T'1 300 |2,5(25)
C,
1771
C-v,
13I'C,
13I'1
C-y
150 - [T'OCT 2029520 350 |2,5(25)
400 | (tum 1) (K42)
500 - T'OCT 20295 1 17TC, | 425 2,5(25)
800 | (Tum 3, 1711
TepmooOpadoTan | C
HBIE) (K52)
500 - | TV 14-3-620 17TC, | 300 2,5(25)
800 1711
C,
1000 1771
- C,
1200 1771
C-v,
1200 13I°C




1000 |TY 14-3-1424 1771 | 350 [2,5(25)
C-y
(K52)
1000, | TV 14-3-1138 | 1701 | 425 |2,5(25)
1200 C-y
(K52)
1000, | TY 14-3-1698 | 13TC,| 350 |2.5(25)
1200 13T°C-
v,
13T'1
C-v,
17’1
C-y
500 - | TV 14-3-1680 | Ber3c| 200 2,5 (25)
1200 ns
500 - | TV 14-3-1270 | 170C | 350 |2,5(25)
800
1200 |TY 14-3-1464 1371 | 350 |2,5(25)

C-y
13TC-
y
(K52,
K5)

TpyObI 31eKTpOCBapHbIe CIUPATbHO-IIOBHbIE




150 - | TOCT 20295 | 20(K4 | 350 |2,5(25)
350 | (tum 2) 2)
500 - [TOCT 20295 20(K4 | 350 |2,5(25)
800 | (tun 2,12)
TepMOo0OpaboTaH 350 12,5(25)
HBIC) 17T°C,
1771 300 |2,5(25)
C
(K52)
Ber3c
s
500 - TV 14-3-954 20 350 |2,5(25)
1400 1771
C,
171°C
500 - | TY 14-3-808 20 350 12,525
1400
TpyOb1 OecuioBHBIE
40 - | TexHuyeckue 10,20 300 |1,6(16)
400 | TpeboBaHMs MO
I'OCT 8731
(rpynma B). 1012 350 |2,5(25)
CopramMeHT o
I'OCT 8732
15 - | Texauueckue 10,20 300 [ 1,6 (16)




100 | TpeGoBanust 1O 4,0 (40)
Ioct 8733
(rpymma B). 1012 350 |5,0(50)
09172 425 15,0(50)
CoprameHT no | C

I'OCT 8734
15- |TY 14-3-190 10,20
300
CopTrameHT o | 20 425 16,4 (64)

350,4 |[TOCT 8732 mn
00 I'OCT 8734

50- | TVY 14-3-460 20 450 | He orpannueHo
400 15TC

50- |TVY 14-3-1128. 0912 425 15,0 (50)
400 | CoprameHT o | C
I'OCT 8732

20- |T'OCT 550 10,20 425 15,0 (50)
200 | (rpynma A)
1012 350 5,0 (50)

[Ipumeyanus

1. B tabnuiy Britouensl TpyObi o TY 14-3-1424, TV 14-3-1464, TV 14-
3-1680 u TY 14-3-1698, orcyrcrByromue B "IIpaBriiax ycTpoiicTBa u
0e30MacHON KCITyaTaluy TPyOOIIPOBOIOB Mapa U ropsiueid BOAbl" 1
PEKOMEHIyeMbl€ K PUMEHEHUIO.

2. B tabnuny BritoueHsl TpyOs! u3 craneit mapok 131°C, 13I'C-Y u
13I'1C-Y, otcyrctBytomue B "[IpaBminax ycTpoiicTBa u 6e30MmacHoOM
AKCILUTyaTaly TPyOOIIPOBOIOB Mapa U ropsueil BOAbI", HCTIBITAHHBIE U
0J100peHHbIe BCecoro3HbIM TEIIIOTEXHUYECKUM HHCTUTYTOM U




pekoMeHioBaHHbIe K TpuMeHenuto [IKTH.

3. [Ipumenenue TpyO U cTasield, yKa3aHHBIX B IpUMeYaHusx 1 u 2, cienyer
JOTIOJIHUTENIBHO COTJIACOBBIBAThH C OpraHamu I'ocroprexHaazopa.

[Tpunoxenue 12

IlepeyeHb THIIOBOW JOKYMEHTAIIMM HA KOHCTPYKI MU,
U3eJIUs U y3Jbl 3IaHUH U COOPYKEeHUH

Cepus 5.903-13 "U3znenus u geTajam TpyOONpoBoI0B
IJIS TeIJI0OBbIX ceTeld. PabGoyue yeprexu"

HaumenoBanu | Cocras Kparkas
€ BBIMTyCKAa | BBIITyCKa XapaKTePUCTHUKA
1 |2 3 4
1 | deramu OTtBOxI Dy =40+600 MM,
Tpybonposon KPYTOMBOTH 1 g6 1 ruGa 30, 45,
OB YTBIH, 4ePT. | ¢ o
TC-582 R=1,5" ms~400 MM,
R=" g~ 500
Otson Dy =100+1400 mm,
CBapHOIA, 15
aepr.  TC- | Yron mosopora 15,

583 000Cg | 30, 45, 60, 90°,
Py<2 5 MIlla, <350
°C, 2




OTBOBI
THYTHIE,
4yepT.
584

TC-

Ilepexon
CBapHOU
JIMCTOBOM
KOHIIEHTPUY
€CKHM, 4YepT.
TC-585 m
3KCUEHTPUY
€CKUH, YepT.
TC-586

[lepexon
IITAMIIOBAaH
HBIN
KOHIICHTPUY
CCKUU u
DKCUEHTPHUY
€CKHM, 4epT.
TC-594

TponHuKU U
LITYLIEPbI
JUIsL
OTBETBJICHUS
TpyOOIpoOBO
OB,  4epT.

Py<'1,6 MITa, <300

OC,
Py < 2 2 MIla, ¢«
350 °C

Dy =10+400 MM,
2y =1,6;2,5;4,0
Mlla

Dy< 1400 mm,
Py =25 MIla, i<
350 °C,

Py s 1,6 MlIla, <
300 °C,

Pp < 2,2 MIla, ¢
415 °C

Dy <400 mmM,
Py¢ 4 OMITa, < 415
°C

Dy =10+1400 mm -
TpyOOIPOBOIBI,

Dy =10+1400 mm -
OTBCTBJICHUA,

Py < 4,0 MITa




TC-
588.000Ch-
TC592

dnaHIbI
IUIOCKHE
pUBapHbIC

c
naTpyoKom,
yepr. TC-
593.000CBb,
yepr. TC-
599.000Cb

3araymKu
IUIOCKHE
pUBap-HEbIE,
yepr. TC-
59.000 Cb

3arnyuku
IJIOCKHE
pUBapHbBIC

c pebpamu,
yepr. TC-
596.000

[Ipumeuanne
OTBETBJICHUU

Dy =15+1400 MM,
Pyt 2.5 MITa, <350
°C.
[IpucoenuHUTEIbHBI

e pasmepsl o 'OCT
12815 - 80

Dy =25+1000 mm,
Py o 4,0 MIla

Dy =300+1400 MM,

Py 0t 0,25 10 4,0
MllIa

- CBomuag Ttabiauna
TpyOOINPOBOIOB,

yept. TC-587 Th

V3en
mTyLepa u
apMaryphl Ha
BOJISTHOM

Dy =32+1400 mwm,
Py =1,6;2,5 MIla




TEIJIOBOM
CEeTU U
KOHJICHCATOIT
poBoje
(CIYCKHUK),
yept. TC-
631.000Cb u
TC-
632.000Cb

V3en
mTynepa u
apMaTypbl
IS
THUAPOITHEBM
aTUYECKOM
TTPOMBIBKH
BOJISTHBIX
TETJIOBBIX
ceTen
(CIlyCKHHUK),
yepr. TC-
633.000CB,
TC-
634.000Cb

VY3en
mrTynepa c
BEHTUJIEM
JUTSI BBITTyCKa
BO3yXa Ha
BOJSTHBIX
TETJIOBBIX
CeTsIX "
KOHJICHCATOTI
poBoJIax
(BO3IyIIHUK)
, uept. TC-

Dy =50+1400 mm,
Py =1,6,2,5 MIla

Dy=324+1400 mm,
Py =1,6; 2,5 MIla




635.000Cb

V3en
mTynepa c
BCHTHJIEM
JUISt

MO AKIIOUEHHU

s CXKaAToTo
BO3AyXa MpH
TUPOITHEBM
aTUYECKOM
MIPOMBIBKE
Ha BOJSHOH
TEILIOBOM
CeTU n
KOHEHCATONI
poBoOJIE
(BO3IyIIHUK)
, uepr. TC-
636.000Cb

V3en
ITyCKOBOT'O
JIpCHaXa
ITapONpPOBO/I
OB, Yyepr.
TC-
637.000Cb

V3en
MyCKOBOT'O
JpEeHaXxKa
MapoIpOBO/I
OB C
OTBOJIOM,
yepr. TC-
638.000Ch

Dy=50+1400 MM,
Py =1,6;2,5 MIla

Dy=65+1200 mwm,
Py =1903 196> 2>53
4.0; 6,4 MIla

Dy =65+1200 mm,
Py =1,0; 1,6; 2,5;
4,0 MIla mm,

Dy =50+700 mm,
Py =6,4 MIla




Vi3en
MIyCKOBOTO M
MOCTOSIHHOTO
JIpeHaxa
apomnpoBO/I
a, uept. TC-
639.000Cb

Boznyminuk
Ha
MapoIpoOBO/1
e, uept. TC-
640.000Cb

YcranoBka
TepMOMeETpa
Ha
TOPH30HTAIT
HOM
TpyOOIpoOBO
1e, 4epT.
TC-
3.001.000Ch

YcraHoBKa
TEpMOMETpaA
YIJIOBOTO  C
YIJIOM
MOBOpOTA
90° Ha
BEPTUKAIIBHO
M u
TOPU30HTATh
HOM

Dy =65+1200 mm,
Py =1,0; 1,6; 2,5;
4,0 MIla,

Dy =50+700 mm,

Py =64 MIla

Dy =65+1200 mm,
Py =1,0; 1,6; 2,5;
4,0 MIla,

Dy =50+700 mm,
Py, =64 MIla

Dy =100+1400 mm,
1200 °C,

Dy =100+1000 mwm,
1<350 °C,

Dy =100+1000
MM, <440 °C

To xe




TpyOOIIpoOBO

Jax,  4epr.

TC-
3.002.000Cb

¥YcranoBka
MaHOMETpa
Ha
TOPU30HTAT
HOM
TpyOOIpoOBO

Te, qepr.

TC-
3.003.000Cb

YcranoBka
MaHOMeETpa
Ha
BEPTUKAIBHO
M
TpyOOIpoOBO

ne, 4epr.

TC-
3.004.000Cb

YcranoBka
MaHOMeETpa
Ha
TOPU30HTAII
HOM
TpyOOIpoOBO

ne, qepr.

TC-
3.005.000Cb

YcraHoBKka

Py$ 2.5 MITa, ¢< 200
°C

Py¢ 2,5 MIla, <200
°C

Py< 6.2 MITa, <
440 °C

Fy< 6,2 MlTa, 1< 440




MaHOMETpa
Ha
BEPTUKAIBHO
M
TpyOOTIPOBO
Te, 9epr.
TC-
3.006.000Ch

Komriencaro

p
CaJIbHUKOBBI

17}
OJIHOCTOPOH
HUM:
BapHaHT | - ¢
YILTOTHSIOIILL
UM
YCTPOUCTBO
M, BApUaHT 2
- 6e3
YIUTOTHSIFOIIL
€ro
YCTPOWCTBA,
yept. TC-
579.00.000C
b

Kommnencaro
p

CaJIbHUKOBBI
i
JIBYXCTOPOH
HUM:
BapuaHT | - ¢
YIUIOTHSIFOIIL
UM

YCTPOMCTBO

°C

Dy =100+1400 mm,
Py< 2.5 MIla, <
300 °C.
Komnencupyromas
crocoOHOCTH OT 190
10 500 MM

Dy =100+800 MM,
Py< 2.5 MIla, < 300
°C.
Komniencupyromas
crocoOHOCTH OT 380
110 900 mMm




I'pszeBuxn

M, BapuaHT 2
- oe3
YIUIOTHSIFOLLL
ero
YCTPOUCTBA,
yepr. TC-
580.00.000C
b

['psizeBuk
TOPU30HTAJIb
HBII, 4EPT.
TC-
565.00.000C
b

I'pszeBuk
TOPU30HTAIIb
HBIA, 4YepT.
TC-
566.00.000C
b

['pszeBuK
BEPTUKAIbH
13178 yepr.
TC-
567.00.000C
b

['pszeBuk
BEPTUKAIbH
13178 Yyepr.
TC-
568.00.000C
b

Dy =150+400 MM,
Py =2.51,6;1,0
MlIIa

Dy =500+1400 mm,
Py =2.5: 1,6 MIla

Dy =200+300 mMm,
Py =2.5:1,6 MIla




['pszeBuK

Dy =404+200 MM,

nymeros, | 125 1610
yepr. TC- Mila
569.00.000C

b

(Bbimucka u3 Tadu. 7 "llpaBui ycrpoicTBa U 0e30nacHOM

IIpenesibl NpUMEHEHUN APMATYPbI U3 YyTI'yHA

IKCILIYaTaluuu
TPYOONPOBOAOB mapa u ropsiuei Boabl', u3a. 1994 r. (mmdp
P1-03-94))
Mapka | HTA IIpenenbHbIE TApaMETPBI
yyryHa
Dy wmMm | t,°C P, MIla
(Krc/KB.C
M)
Cul0, I'OCT 80 130 3 (30)
Cu 15 1412 300 200 0,8 (8)
Cu20, I'OCT 100 300 3 (30)
Cu25 1412 200 1,3 (13)
Cu30, 300 0,8 (8)
Cu35
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Cu20, IoCTt 600 130 0,64

Cu25 1412 1000 (6,4)
Cu30, 0,25
Cu35 (2,5)

Ku33-8, | I'OCT 200 300 1,6 (16)
Ku35-10, | 1215
Ku37-12

Bu35, | TOCT 200 350 | 4(40)

Bu40, 7293 600 130 0,8 (8)
Bu45
[Ipumeyanus

1. Hopmupyemble mnokaszatenn U OObEM KOHTPOJIS
JOJIKHBI COOTBETCTBOBATH YKa3aHHBIM B
CTaHJapTax.

2. Ilpumenenme uyryna CulO pomyckaerca c
BPEMEHHBIM COMPOTUBJICHUEM He Huxke 1,2 MIla (12
KI'C/KB.CM).

[Ipunoxenue 14

Ilepeuens ann0omoB oTpaciaeBsoid YTII TIII TXT-05 u TIII
TXT-05-11
JJIS HCTIOJIL30BAHUSA NPHU NPOEKTHPOBAHNH TEIJIOBOI
U30JIAUU TPYOONPOBO/IOB,
apMaTypbl 1 000pPYI0BAHUSA B TEIUIOBBIX MYHKTAX

\ [ud \ Hazpanue \ AnpooM \ Conepxxanue \




p MaTepHaJioB B
pabot anpooMax
Bl
TOII | TunoBele mnpoektHble | Ne | TpyOomnpoBoabl 1
TXT- | pemrenus mo| TOII | obopynoBaHue
05 | npuMeHEHHUIO TXT-
TEILION30JISIIMOHHBIX 05-T
KOHCTPYKIIUH s TOII
TpyOOIIPOBOIOB u| TXT-
o0opy0BaHUS 05-0
TETTOBBIX
AIEKTPOCTAHLINI
Yacrs [
OOBEKTHI,
pacnoioKeHHbIE
BHYTPHU [IOMELIECHUIN
Ne2 | Apmarypa u
TOIl | pnanueBbie
TXT- | coennHeHUs
05-A
TOII
TXT-
05-®
Ne3 | Macca  Temno-
(c H30JISIITMOHHBIX
WU3MEHEH | KOHCTPYKLIHN
UAMH) | JJIA
TOIl | TpyOonpoBOaOB
TXT- | u obopynoBaHus
05-MT
TOII
TXT-

05-MO




TOII | To xe No 5 Pazrpyxaroniue

TXT- | Yacts II TOII | ycrpoiicTBa 14

OII-II | OO6beKTHI, TXT- | TpyO6onpoBOIOB,
pacnosnioxkeHHsle  Ha | 05-II- | pacnosnoXxeHHBIX
OTKPBITOM BO3/yXe oIl BHYTpH

TOIl | noMemenui 1 Ha
TXT- | oTKpbITOM
05-TI- | Bo3myxe

OK (OMOpHBIE TOJIKU
" OTIIOPHOE
KOJIBIIO)

IIpumeuanus

1. Tunossie npoektHbie pemenns TXT-05 u TXT-05-11
pa3zpabotanbl uHCTUTYTOM Ternoanektponpoekt, CITKb
BIICMO Cotozaneprosamura 1 BHUIINTemonpoexT u
corstacoBanbl BCCMO Coro33Hepro3aniuThl. Y TBEPKACHbI
BI'HUITMU TeruiosekTponpoeKT, BBEICHBI B ICHCTBUE
I'TINO Dnepromnpoekt, yactb [ ¢ 01.01.90 r. (mpoTokon Ne
45), gactp Il - ¢ 01.01.91 r. (mpoTokon Ne 66) u yTBEpKI€HbI
Munsnepro CCCP.

2. OtpacneBas YTII/] npennaznadyena o NPUMEHECHUS
IIPU NPOEKTUPOBAHUHU U MOHTAKE TEIJIOBOW U30JILUU
Hapy>KHOI MOBEPXHOCTH TPYOOIPOBOJIOB AUaMeTpoM OT 10
10 1420 mm, apMatypbl ¥ (IaHIEBBIX COSAMHEHUM, MITOCKUX
Y KPpUBOJIMHENHBIX ToBepXxHOCTEH o0opyaoBanust TOC ¢
Temmeparypoi temonocutens ot mitoc S0 no mmoc 60 °C.

3. IIpu pazpadotke YTII/] TonmmHa OCHOBHOTO CIIOS
TEIUIOBOM U30JISIUHU ONPEAEIIsUIACh 10 HOPMAM JIMHEUHOMN
IJIOTHOCTH TETUIOBOTO MOTOKA, MpuBeieHHbIX B CHull

2.04.14-88.

4. TTpu pazpadotke Y TII/] ucnonb3oBaHbl MaTepHUaIbl
BHUIIUTennonpoexr:




TUIIOBbIE KOHCTPYKLIMH, U3IETUS U y3Jbl 3JaHUN U
coopyxkenuu. Cepus 7.903.9-2 "Termnmosas uzossinus
TpyOOIPOBOJIOB C MOJOKUTEILHBIMHU TEMIIEPATYPaMH'": BBIIL.
1. TenoBas uzonsus TpyoonpoBoaoB. Paboune ueprexu,
BbII. 2. TeruioBas U30Js1Ks apMaTypbl U (IIaHIIEBBIX
coenuHenuid. Pabouune yeprexu. Cepus 3.903-11 "Temnnosas
W30JISILIMSL KPUBOJIMHEWHBIX U (PACOHHBIX yYaCTKOB
TpyOOIIPOBOJIOB U y3710B 000pyAoBaHus. Paboune ueprexu".

5. Kanekopepxkarensamu Y TIIJL SABIAIOTCS MHCTUTYTHI
Tennoanekrponpoekt u CITIKb BIICMO Coro3sHepro3amura.

[Ipunoxenue 15

Bb100op cnocod0a 00padoTKH BOJABI 1JI HEHTPAJIU30BAHHOIO
ropsiyero
BOJOCHA0KEHUS B 3AKPbITHIX CUCTEMAX TENJIOCHAOKEHUA

[Toka3zaTenu kauecTBa CriocoOb1
HCXOJHOU IUTHEBOU BOABI | IIPOTUBOKOPPO3UOHHOU U
13 X031 CTBEHHOTO IIPOTUBOHAKUIIHOM
BOJIONIPOBO/IA (CpeaHue 3a | 00pabOTKH BOJIBI B
roj) 3aBUCUMOCTH OT BHa TPyO

Nunexc Cymma | [Tep | Cranb | O | CTanbHble
HACBIIICHU | P- Hasg | MaH- | HbIe | HKO- | TPYOBI C
s KOHIIE |TaHa | TpyO | BaHH | BHYTPEHHUMHU
KapOoOHATO | H- T- bl 0€3 | BIE€ | DMAJICBBIMH H
M KaJbllUs | Tpamus | Has | IOKp | TpyO | ApyruMu
] XJIOPDH | OKHC | BITHS | BI HEMETaT4e
mpu 60 °C | 1op i | mge- | cosme CKUMU

CyJib() | MOCT | CTHO MTOKPBITUSMHU

aToB, | b, MT' | C WK

MI/11 O/n | ouun TEPMOCTONKH

KO- e




BaHH IJ1aCTMaccoB
BIMHU ble TPYyOBI
TpyOa
MU

1 2 3 4 5 6

J<-1,5 <50 0-6 | BI BI |-

J<-1,5 > 50 0-6 BI+  BI+ |-
C C

-1,5¢7< <50 0-6 C C -

-1,5

-0,5¢7<0 | <50 0-6 C - -

0<Js¢ 0,5 ]|<50 >3 | C - -

0<7<0,5 | <50 <3 |CHM | M M

J7>0,5 <50 0-6 M M M

-1,5¢7¢051-75/0-6 |C C -

-1,5¢7< 076 - 0-6 |BI C -

150
-1,5<7¢<0|>150 j0-6 |BA+C | BI | -




0<7¢0,5 51- |>3 |C c | -

200
0<7<0,5 |51- <3 CtM |[C+ |M
200 M

0<7<0,5 >200 |>3 |BI |BJ |-

0<7<0,5 >200 |<3 |BI+ BI+ M

M M

7>0,5 51- |0-6 |C*M C+ M
200 M

7>0,5 2001- |0-6 B+ |C+ |M
350 M M

7>0,5 >350 |0-6 B+ BI+ M
M M

[Ipumeyanus

1. B rpadax 4-6 npuHATHl clenyromue 0003HaAYeHUs
crioco00B 00pabOTKH BOJIBI:

MIPOTUBOKOPPO3MOHHBIN: B/[ - BakyymHas neaspanus, C
- CUJIMKATHBIM;

NPOTUBOHAKUIIHBIN: M - MarHUTHBIM.

nmn

3nak "-" o003HauyaeT, 9To 00paboTKa BOJIBI HE




TpedyeTcs.

2. 3HaueHHEe MHICKCA HACBIIICHHUS KapOOHATOM KaJIbIIHS
J onmpenensercs B coorBercTBUn co CHull 2.04.02-84%*, a
CpeIIHHE 3a TOJI KOHIICHTPAIIUU XJIOPHUIOB, CYJIb(aTOB U
JIPYyTUX pacTBOPEHHBIX B Boze BemecTs - o 'OCT 2761.
[Ipu moacueTe MHAEKCA HACBIIICHUS CIEAYET BBOAUTH
MOMPaBKy Ha TeMIEpaTypy, IPU KOTOPOU ONpeAeIsieTCs
BOJIOPOJIHBIN TOKa3arenb pH.

3. CyMMapHyI0 KOHIICHTPALUIO XJIOPHUIOB M CyJIb(HaTOB
CIIEAYET ONPEAEIATE 10 BEIPAXKCHHUIO [C |']+ {30 i]

4. ConepxaHue XJIOPUJIOB [Cl'] B UCXOJHOHU BOJIE
cornacHo ['OCT 2874 He nomkHO npesimath 350 mr/i, a
[SOﬁ'] - 500 mr/m.

5. Ucnionb3oBaHue AJi rOpSYEro BOJOCHAOKEHUS
HMCXOHOM BOJBI C OKHCIIEMOCTBIO Oosiee 5 mr O/,
OTPEICICHHOM METOJIOM OKHMCJICHUSI OPTaHUYECKUX
BEIIIECTB MIEPMaHTaHATOM KaJIks B KMCJIOTHOM cpefie, KaK
MpaBUJIo, He Aomyckaercs. [Ipu qonmymeHnn opraHaMu
MuH31paBa IBETHOCTH UCXOAHOM BOJIbI 10 35°

OKHUCJISIEMOCTH BOJIBI MOKET OBITH JOMyIIieHa OoJiee 6 Mr
O/n.

6. [Ipn HAIMYMHK B TETUIOBOM IIYHKTE I1apa BMECTO
BAaKyyMHOMH Jieaspaluu cieayeT npelycMaTpuBaTh
Jiearpaluio npu aTMochepHOM JaBICHUU C 0053aTEIIbHOM
YCTaHOBKOW OXJIQAUTEIIEN I€a3PUPOBAHHON BOIBI.

7. Ecny B UCXOTHOM BOJIE KOHIIGHTPAIIMS CBOOOTHOM
YIJIEKUCIIOTBI [cop] npesbiiaet 10 Mr/i, To criemyer
MOCJIe BAKYYMHOM Jeaspaliuv IPOU3BOAUTh
MO/AIIeIauMBaHUE.




8. MaruutHast 00paboTka npuMeHseTcs npu ooiein
KECTKOCTH UCXOIHOM BOJIbI HE Ooniee 10 Mr-akB/1 u
KapOOHATHOM KECTKOCTH (IIETTOUHOCTH) Ooiee 4 MT-3KB/I.
HampsikeHHOCTh MATHUTHOTO TIOJISE B paboueM 3a30pe
MarHMTHOTI'O ammapara He JOJKHA MPEBBIIaTh 159103
A/m.

9. TIpu comepxanuu B Bozie xKenesa [Fe?™ | Gomee 0,3

MI/JI CJIeIyeT MpeycMaTpUuBaTh 00€3KeIe3MBaHUE BOJIbI
HE3aBUCUMO OT HAJIMYUS IPYTUX CIIOCOOOB 00padOTKU
BO/JIBI.

10. CunukatHyto 00paOOTKy BOJIbI M MOIIICIAYUBAHNE
CJIelyeT MpeaycMaTpuBaTh MyTeM T00aBICHUS B
HCXOJIHYIO BOJY PaCTBOPA KUIKOTO HATPUEBOTO CTEKJIA TIO
I'OCT 13078.

11. IIpm cpegHeyacoBOM pacxo/ie BOJbI Ha ropsyee
BoZ0cHaOxkeHue MeHee S50 T/4 1easpanuio BObl
MpeaycMaTpuBaTh HE PEKOMEHTYETCS.
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XapakTepucTUKU PUIBTPYIOLIETO CJI0S
U TeXHOJIOTHYeCKHe NMoKa3aTeJ i (PpUIbTPOB

HaumenoBaunue Emmauna | [lokazar
U3MEpPEHU | €IIH
s




KpymnHocts 3epen

Hacpinnas macca 1 ky6.m cyxoro
MaTepuana

Hacbimuass wmacca 1 kyO.m
BJIQXKHOT'O MaTepuaia

Bricora ciios

I[J'II/ITGHBHOCTB B3PBIXJICHUS

MHTEHCUBHOCTD B3PbBIXJICHUA

OntumanbHas CKOPOCTH
buIbTpOBAHUS

ITorepss nmaBneHHST B CBEXKEM
(UIBTPYIOIIEM CII0e

IToreps JABJICHUS B
3arpsi3HEHHOM cioe nepen
MIPOMBIBKOM

MM

MUH

1/(c "'KB.M)

M/4

MlIla

0,5-1,1

0,6 -0,7

0,55

1,0-1,2

15

20

0,03 -
0,05

0,1

Hpunoxenue 17

2[033 BBOAUMOI'0 KUAKOI'O HATPHUEBOI'O CTECKJIA J1JIdA



CHJINKATHOM
00padoOTKH BOABI

IToka3aTenu kadecTBa UCXOIHOMN Jlo3a
BOJIOTIPOBOJTHOM BO/IbI BBOJIMOT
(cpemanue 3a roj) 0

JKHJIKOTO
HATPHUEBOT
0

Hnnexc CTEKJIa B

HacelmeH | KonnenTpamwus, Mr/i nepecuere

ust Ha

KapOoHaT [Siog'] ,

oM M/

KJIBIUS | COCIMHEH | PacTBOP | XJOPHUIO

J it €HHOTO |BHU

Jpu 60 | kpemnms | xucmopo | cymndaro

C % na B

[ SiO%‘] O ) (cymmap
HO)
o1 ]+[s0 1]
-0,5<J¢ | Jlo 35 JroGas | <50 15
0

-1,5¢ ¢ "15 " <50 35

-0,5

J>0 "25 " 51-100 |25

J >0 "15 " 101 - 200 | 35%*




* Tlpu KOHIEHTpallMd B HMCXOJHOW BOJE COCIUHCHHUI
KpeMmHus < 15 mr/i (B mepecuere Ha SiO3~ )

71032 BBOAMMOTIO KHJKOTO HATPUEBOTO CTEKJIAa JOJKHA
obiTh yBenmmyeHa go IIJIK, ykazanHoit B 1.5.20
HACTOSILEr0 CBOAA MPaBuJl.

Hpuioxenne 18

MeTtoauka pacuera rpa¢ukoB peryJiMpoBaHus MOAAYHU
TENJI0ThI
HA OTOIICEHHME Y MOTpeduTeIen

A. Pacuer rpa¢ukoB nogavu TemjioTbl B CUCTEMbI OTOIJIEHUS
B 3aBHCHMMOCTH OT MOTOJAHBIX YCJIOBHUIA

JIss  TMPOMBINUICHHBIX M OOIIECTBEHHBIX 3JaHUH, TIpHU pacdere
TEIJIONOTEPh KOTOPBIX HE YYHUTHIBAIOTCS OBITOBBIC TEILJIOBBIICICHUS,
U3MCHEHHUE TMOJaYl TEIUIOTHl Ha OTOIUICHHE OmpeiesseTcs mo Gopmyie
(puc. 1, muaus 1)

= _ O it
8 G ()

QU max 1
rae @ - OTHOCUTENIBHBIN TEIIOBOM MOTOK HAa OTOILICHHUE;

O - TEIUIOBOM IIOTOK Ha OTOIUIEHHWE IPU TEKYILIEW TemIiieparype
Hapy»XHOIo BO3ayxa , BT;

Qmax - PACUETHBIA TEIUIOBOW MOTOK HA OTOIUIEHUE IPU PacCUETHOM
TEMIIEPATYpPE HAPY>KHOTO BO3/lyXa I POEKTUPOBAHUS OTOILUIEHUS ‘o, BT;

[; - pacueTHas TeMmIepaTypa BHYTPEHHETO BO3/yXa B OTAIIMBAEMBIX

3IaHUSX.
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Puc. 1. 'padpuku 0THOCUTEIHHOT0 H3MEHEHHS TEIVIOBOIO
IOTOKA HA
OTOIJIEHHE O: B 3aBUCUMOCTH OT HAPYKHO# TeMIepaTypsbl ‘o
JJIS pa3HOro
THIIA IOTPeduTe e U CIIOCO00B aBTOPEryJIMPOBAHUS

1 - 1715 IPOMBILUIEHHBIX U OOIIECTBEHHBIX 3aHU; 2 - ISl )KUJIBIX 3aHUN
IIPU PETYIUPOBAHUU
0€3 KOPPEKIUH 10 OTKIIOHEHHIO BHYTPEHHEH TeMIEpaTyphl OT 3aJaHHOM;
3 - U1 KWIIBIX 31aHUU IPU PETYIMPOBAHUU C KOPPEKLIMEH TIO i .

JUtst SKWIIbIX 3JaHUl TpH pacyeTe H3MEHEHUs TEIJIOBOr0 IOTOKAa Ha
ororieHue B coorBeTcTBUU co CHull 2.04.05-91* yuutbiBatoTCsi OBITOBBIE
TEIUIOBBIJIETICHHUS] B KBaPTHPAX, KOTOPbIE B OTJIMYUE OT TEILIONOTEPh Yepe3



OTPaXKJEHUS HE 3aBUCAT OT BETWYUHBI . [I03TOMY ¢ €€ MOBBIIICHUEM JI0JIS
OBITOBBIX TCIUIOBBIJCIACHHI B TCIJIOBOM OallaHCe JKHIIOrO  3JIaHHs
BO3PacCTaeT, 32 CYET YETr0 MOKHO COKPATUTh MoAady TEIJIOTHI Ha OTOIJICHUE
0 CpaBHEHUI0O C ompeneneaneM ero mo ¢opmyne (1). Torma
OTHOCUTEJIBHBIM TEIUIOBOM IIOTOK HA OTOIUICHHWE JKUJIBIX 3JIaHHUM,
OPUEHTHUPYSCh HA KBAPTUPHI C YIIOBBIMU KOMHATaMU BEPXHETO 3Taxka, IJie
JoJisi  OBITOBBIX  TEIUIOBBIACIICHUM OT TEIUIONOTEepPh camasi HHU3Kas,
omnpeaensercs no popmylie

0= 1+ 0141 C2ONIET "t _ 444~ (-25)(2)

L~ ] 4t i~ to

onT
t

rae i - ONTUMAaJIbHas TeMIepaTrypa BO3AyXa B OTAIUIMBAEMBIX
MOMEIIECHUSIX, TPUHUMAEMAs C YUETOM MPUHSITOTO CIIoco0a peryInpoBaHus;

0,14 - monst OBITOBBIX TEIJIOBBIJEICHUI B KBAPTUPAX C YIIOBOM KOMHATOU
OT TEIJIONOTEPH IS YCIOBUM o= - 25 °C.

[Ipu perynupoBaHUM CUCTEM OTOIUICHUS MOJACpKaHUEM rpaduka nogayu
TEIJIOTHI B 3aBUCUMOCTH OT + 0€3 KOPPEKLUH 0 TEMIIEpaType BHYTPEHHETO
BO3/lyXa, KOTJla CKOPOCTh BETpa MpPH pacyeTe TEIUIONOTeph MPUHUMAETCS
pPaBHOM pacyeTHOM, YTO COOTBETCTBYET MPHUMEPHO MOCTOSIHHOMY OOBEMY
UHQWIBTPYIOIIETOCS HAPYKHOTO BO3JyXa B TEYECHHUE BCETO OTOMUTEIHLHOIO
nepuoaa, °" mnpuHumaercs paBHod 20,5 °C mpu s, COOTBETCTBYIOIICH
napamMeTpaM A, MOCTENEHHO CHUXaACh 10 19 °C ¢ MOHMKEHHEM & O W='o
(puc. 1, nunaus 2).

[Ipu perynnpoBaHUM CHCTEM OTOIUIEHUSI C aBTOMAaTHYECKON KOpPPEKIUEN
rpaduka NoJauM TEIUIOTHl MPU OTKIOHEHUWU BHYTPEHHEW TeMIlepaTyphl OT
3aJlaHHOM, KOTJja CKOPOCTh BETpa IIPU pacyeTe TEIUIONOTEPh PUHUMAETCS
paBHOM  HYIIIO, 4TO COOTBETCTBYET  COKpPAILECHUIO 00BbEMOB
UHQUIBTPYIOIIETOCs HAPY>)KHOTO BO3/yXa, HO HE MEHEE CAHUTApHOI HOPMBI
nputoka, °" mnpuHuMaercs paBHod 21,5 °C. I'paduk u3MeHeHUs
OTHOCHUTENIFHOTO TEIUIOBOTO IOTOKA Ha OTOIUIEHHE OyAeT NpeCTaBIIAThH
co0Oi MPSMYIO JINHUIO, IEPECEKAIOILYI0 OCh a0CLUCC B TOH K€ TOUKE, YTO U

IpU PEryJupoBaHUM O€3 KOPPEKUUU MO fj, a MPU « =f‘o OTHOCUTEIbHBIN
TEIJIOBOM MOTOK OyneT paBHBIM 0,9 Qo max (puc. 1, nmuHus 3).



b. Pacuer rpa¢gukoB TeMneparyp TeNJIOHOCUTEJISA Y
norpeodourTes,
NOAJAEePKMBAEMBbIX IIPH ABTOMATHU3ALMHU CUCTEM OTOILICHUS

[Ipn aBTOMaTHM3alMM CHUCTEM OTOIUICHHMS 3aJaHHBIM TrpaduK IOJa4u
TETIOThI obecrieunBaeTCs yTEM MOJIJIEP>KaHUS pEryasaTopomM
COOTBETCTBYIOIIETO rpadka TeMIepaTyp TeIIIOHOCUTETIS.

MoryT mNpuUMEHATBCS CIEAYIOIIHE CHOocoObl MoAaepkaHus rpaduka
TEMIIEPATYP TEMJIOHOCUTEIS], TUPKYIUPYIOIIETO B CHCTEME OTOILICHMUS:

1) mogmepskanue rpaduka TeMIEpaTyp TEIUIOHOCHTENS B IIOAAIONIEM
TpyOoIpoBoje - 'ol;

2) moanepkaHue Tpaduka TeMmIepaTyp TEIUIOHOCUTENS B OOpaTHOM
TpyOOIpoBoOE - 12;

3) moanepkanue rpaduka pa3HOCTH TEMIIEpaTyp TEIUIOHOCUTENSI B 000UX
Tpy6onposoaax - 117 To1™ 12,

[epBsIii cioco0, HanboIee pacHpOCTPAHEHHBIN 3a pyOeKOM, IMPUBOANT K
3aBBIIICHUIO TMOJA4YM TEIUIOTHI B TEIUIBIA IEPUOJ OTOMMTEIBHOIO CE30HA
npuMepHO Ha 4% TOAOBOr0 TEILIOMOTPEOICHUS HAa OTOIUICHHE BCJICICTBHE
HEOOXOJIUMOCTH CIPSAMJICHUS KPUBOJIMHEHHOro rpaduka TeMIeparyp BOJbI
B TIO/IAFOIIEM TPYOOIIPOBO/IC.

Bropoii crioco® pexkomMeHayeTcs MPUMEHATh IPU aBTOMATHU3AL[MU CUCTEM,
B KOTOpPBIX  BO3MOXXHO  M3MEHEHHE  pacxoja  IHUPKYJUPYIOIIEro
TEIJIOHOCUTENS (HampuMep, MPU MOJIKIIOYEHUU CHUCTEMbl OTOIUICHHS K
TEIJIOBBIM CETSIM 4Yepe3 3JIeBAaTOp C PEryJMpyeMbIM CEUYEHHEM COIlia, C
KOPPEKTUPYIOIIMM HACOCOM, YCTAHOBJIEHHBIM Ha TIEPEMBIYKE MEXIY
NOJAIIIMM U 00paTHbIM TpyOonpoBoaamu). KoHTposb TemmepaTypbl B
o0paTHOM TpyOOIPOBO/IE TAPAHTUPYET HOPMAIBHBINA MTPOTPEB MOCIETHUX 110
XOJly BOJIbI B CTOSIKE OTOMUTEIBHBIX TPHUOOPOB.

Tpetunii cnoco6 Hambonee >h(HEKTUBEH, TaK KaK IMPH HEM MOBBIMIACTCS
TOYHOCTb PETYJIUPOBAHMS, U3-3a TOTO, UTO rpaduK PasHOCTU TEMIeEpaTyp -
JVMHENHBIA, B OTIMYHE OT KPUBOJUHEHHBIX I'pa)MKOB TEMIIEpaTyp BOABI B



MOJIAl0IIEM U 0OpaTHOM TPyOOINpPOBOAAX CUCTEM oToruieHus. Ho oH moxer
IMPUMEHSTHCS TOJIBKO B CUCTEMAaX OTOIUIEHUSA, B KOTOPBIX MOJAEPKUBACTCS
NOCTOSIHHBIM Pacxo]l LHUPKYJIUPYIOLIErO0 TEIUIOHOCUTEN (HAmpuMep, INpu
HE3aBUCHUMOM  IIPUCOCIUMHEHMM 4Ye€pe3  BOAOINOJOIpEBATENb WA  C
KOPPEKTUPYIOIMMHA HAcCOCAMH, YCTAHOBJIIEHHBIMHU Ha IOJAIOLIEM HWJIU
oOpaTHOM TpyOompoBoaax cucreMmsl oTomieHus). [Ipu n3BecTHOM pacxoze
BOJbI, HUPKYJIHUPYIOUIEH B CUCTEME, 3TOT CHOCOO PETyJIMPOBAHUS SBIIACTCS
Hau0oJiee TOYHBIM, TaK KaK €IIe YCTPAHIET OIUOKH B MMOJa4€ TEIUIOThI IPH
HaJIMYMM 3araca B MOBEPXHOCTH HarpeBa OTOMHUTENIbHBIX MPUOOPOB (IIpU
JOpYruxX croco0ax peryjJupoBaHUsl NOJJEPKaHHE pPacyYeTHOro rpaduka
OpUBEAET K IMepepacxoay TeIIOThl W M3-3a He3HaHUd (HaKTHUYECKOro
3HaUCHUA T[OKaszaTens creneHu m B ¢dopmyie  KodpuUlUeHTa
TEerIonepeaul OTOMUTEIBHOTO MPUOopa).

Ha puc. 2 u 3 mnpencraBnensl rpaduku M3MEHEHUS OTHOCUTEIBHOU
T onT
P
TEMIIEPATYPbl BOJbI B MOJAIOIIEM
% Tol — 7%

E.[T _ t[QI'ITH

E 1 oOpaTHOM Efz—hﬁ

TpyOONpoBOAaX CHUCTEM OTOIUIEHUS C IOCTOSHHOW LHUPKYJSLHUEH BOJbI
(TeMmepaTypHOro KpUTEpPHUS CHUCTEMBbI OTOIUIEHHS) B 3aBUCUMOCTH OT

OTHOCHTEJIBHOTO TEILIOBOrO MOTOKA Ha OTOIIeHHe <O | openeieHHoro

10 pa3feny A HacCTOSIIEro MPUJIOKEHUS, U C YIETOM BO3MOXKHBIX 3HAUEHUH

nokasarensi creneHu m B ¢Gopmyde KodpdulMeHTa Temionepenayn
n_n

OTONUTENLHOTO Tpubopa (374eCh U Jojee ¢ HHIAEKCOM "T" - 3HaYeHUS
TEMITepaTyp NPH TEKyIIeH TeMIlepaType HapyKHOTO BO3TyXa).
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Puc. 2. I'padpuku u3MeHeHHsI TEMIIEPATYPHOI0 KPUTEPHS
CHCTEMBbI OTOIVICHU S
10 TeMIeparype BOAbI B OAAK0IIEM TPyOonmpoBoae
NJISL Pa3JIMYHbIX 3HAYEHUN MOKA3aTe/Id CTeNeHn m
U NIPU NOCTOSAHHON UMPKYJIALUU TCIJIOHOCUTEJIA B CUCTEMe
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I'paduku u3MeHEHUS TEMIIEPATYPHOI0 KPUTEPUS CUCTEMbI
OTOILICHU S

T t,-onT
10 TeMIlepaType BOAbI B 00paTHOM TpyOonmpoBojae : 2 - % npu

MOCTOAHHOM
HUPKYJISIIMUA BOAbI B CHCTEME

OTH PUCYHKH WUIIOCTPUPYIOT 3HAUYUTEIbHOE BIMSHHE Ha CTENEHb
KPUBOJIMHENHOCTH TpaMKOB TEeMIEpaTyp BOJbl (PAKTHUECKOrO 3HAYCHUS
kor(dduLrieHTa 7, KOTOPBIA 3aBUCUT OT TUIIA OTOMUTEIBHBIX NPUOOPOB U
croco0a MpOKJIaAKU cTosika. Tak, Hampumep, B CUCTEMax OTOIUICHUS C
3aMOHOJINYEHHBIMM CTOSIKAMM U KOHBekTopamu "IIporpecc" cuenyet
npuauMath m = 0,15, a B cuctemax ororieHus ¢ koHBektopamu "Komdpopt"
U OTKPBITO MPOJIOKEHHBIMU cTosikamu m= 0,32. B cucremax ¢ 4yryHHbIMU



panuatopamu m=(,25.

Ucnonb3yss 3T Tpaduky, HAXOMAT HMCKOMYIO TEMIEpaTypy BOJBI B
MOJIAIOIIEM WM OOpaTHOM TPyOOIPOBOJIE MPHU PA3TUUYHBIX TEMIIepaTypax
HApY>KHOTO BO3IyXa: Ui TpeOyemoil « HaxomsaT mo (opmynam (1) u (2)
win u3 Tpaduka puc. | OTHOCHTENBHBIN PacXo]] TeIIOTHl Ha OTOIJICHUE *, a
0 HEMY - U3 TPaQUKOB PUC. 2 WIN 3 OTHOCHTEIBHYIO TEMIIEPaTypy BOJBI.
3aTreM 1Mo HUKENEPEUUCIECHHBIM (OPMYIIaM - HICKOMYIO TeMIIepaTypy BOIbIL:

T 31 _tionT onT
To1 = % o1 —2;: )+1f , (3)

HTT_tlQI'lT

1} ﬁz‘—ﬁ(rz- ul+ 2™ (4)

12‘[1'

3HadueHus U " MPUHUMAIOTCS TEMU XK€, YTO U IPU ONPEACICHUM -.

Ha puc. 4 npuBeneHbl 11 OAHOTPYOHBIX CHCTEM OTOILIEHUS TPeOyeMble
rpauKd U3MEHEHHs OTHOCUTEIBLHON TEMIIEPATyphl BOALI B IOJAIOLIEM

To1 =221 )/ (to12) , o6patHOM [("2- 2™ |/[12-14) TpyGonpoBoax u HX
pasnoctn  o1-13) / @ert2) , 0BGO3HAYaEMble naNee KpUTepHeM ©, u
ONpe/IeIEHHbIE  UCXOAs W3  00ECleueHHuss OJMHAKOBOIO  W3MEHEHHS
TEIUIOOTIAUM HEPBBIX M MOCIEAHUX 110 XOLY BOALI B CTOSKE OTOIMHUTEILHBIX
nprbopos. IIpu 3TOM B CHCTEMaX OTOILUIEHHS PacXO] LUPKYIUPYIOLIEro
TEIUIOHOCUTENS  JOJDKEH  HM3MEHATHCH  (KOIMYECTBEHHO-KAUECTBEHHOE
pEryJIMpOBaHKEe) B COOTBETCTBUM C Ipad)UKaMH, NMPHUBEAECHHLIMU Ha PHUC. 5.
I'padyKu OCTPOEHBI IO CAEAYIOMUM (HOPMYJIaM IS Pa3IHYHbIX 7

1
ezéo‘l—l—m )
m
Go __1+— 6
__Qom,()

GO max

tne Go.Go max - Pacxoa IMHUPKYIMPYIOHIETO TETUIOHOCHTEIIS



COOTBETCTBEHHO MpHU TEKYIEH Hapy>KHOW TeMmIlepaType W pacuyeTHOM st
MPOEKTUPOBAHUS OTOIJICHUS.
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Puc. 4. 'paduku u3mMeHeHNs1 OTHOCUTEJIbLHBIX TEMIIEPATYP
TEIVIOHOCHUTEJISI
B OJTHOTPYOHBIX CHCTEMAX OTOIJIEHUSI IPU KOJIUYECTBEHHO-
KAa4eCTBEHHOM pPeryJiupoOBaHUN
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Puc. 5. I'padpuku u3MeHeHMs1 OTHOCUTEJIBLHOI0 Pacxo/1a BOAbI B
OTHOTPYOHOM
cucTeMe OTOILUIEHMS NPH KOJUYeCTBEHHO-
KAa4YeCTBEHHOM PeryJMpoOBaHUHU

[Ipn perynupoBaHMM MOJAYM TEIUIOTBI B CHUCTEMax OTOIUICHMS
HeHTpaJbHbIX TeruioBbiXx NyHKTOB (LITII) TemnepartypHbsie rpaduku
ONPENEIAITCA MO TEM K€ 3aBUCHUMOCTSM, KaK W JJII CUCTEM OTOIUICHUS
OTJEJIBHBIX 3JaHWW, MOJACTABIAS MHOE 3HAYEHHUE PACYETHOM TeMIepaTyphl.
Hampumep, mma LTIl ¢ He3aBUCUMBIM TPUCOEAMHEHUEM KBapTAIbHBIX

cereit ororenus [ o1 =120 °C, a nna LTII ¢ 3aBUCHMBIM IPUCOETMHEHUEM

- 141 =150 °C.

Ecnu BeHTUIIIIIMOHHAS HArpy3ka norpedurenei, moakiatoueHHubix K LTI,
He npeBbimaeT 15% oronutenbHol, 6osee ontumanbHbiM B L[TII ocTraercs
pEryJIMpOBaHKE MO Pa3HOCTU TEMIIEPATyp BOJBI B MOAAIOIIEM U OOpaTHOM
TpyOompoBogax (IpH pa3MEIICHUH KOPPEKTHPYIOINIMX HAacOCOB Ha
IIEPEMBIYKE  yCTAHABJIMBAIOT  JONOJHUTENBHBIM  PEryJaTop  AJIA
cTabMJIM3alMu pacxo/ia BoAbl B KBapTaJbHbIX ceTaX). [Ipu atom, cobmroaas
INPUHLAII OTPAaHUYEHUS MAKCHUMaJIbHOTO PAacX0Ja CETEBOM BOJbBI Ha BBOJE



TEIUIOBOIO ITyHKTAa, JJIs KOMIIEHCAllMM HENOIpeBa 3JaHUd B  4Yachl
OPOXOXKJIECHUS  MaKCUMalbHOrO  BoJopazdopa rpaguk Temieparyp,
3a/1aBa€Mblii PEryJATopy, moBbimaercss Ha 3 °C IPOTUB OTOMMTEIBHOTO.
Torma B yacel MakCUMalbHOTO BoJIOpa3Oopa rpaduk Bce paBHO He Oyjaer
BBIJICP’KUBATHCS, HO 34 CUET IPEBBILIEHUSA €0 B OCTAJIBHBIEC YaChl B LIEJIOM 34
CYTKH 3/aHHE€ TOJIy4UT HOPMY pacxoja TemnoTel. [Ipumepnsie rpaduku
PEryJIMPOBAaHMs MOJAYM TEIUIOTHI JUISl YCIOBHW PAacyeTHOM HapyK HOMU
Temneparypsl MuHyc 25 °C npuBeneHsl Ha puc. 6.
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I'paduku u3MeHEeHHMsI PA3HOCTH TeMIIEPATyPbl BOAbI B
nmoJarnuemM

U 00paTHOM TPYOONPOBOAAX CHCTEMbI OTOIJIEHMS ! B
3aBUCUMOCTH OT '

1-3 -0 = 150+70 °C cooTBETCTBEHHO HaBETPEHHAs opueHTaIus (acama
3MTaHUs, 3aBETPEHHAS ¥ C OTPAaHUYEHUEM MAaKCUMAIBHOTO pacxo/ia BOBI; 4-
6 -0: =120+70 °C, To x)e; 7 -4+ = 105+70 °C -3aBeTpeHHast OpueHTAMs; 8 -

bt =95+70 °C -10 *e



[Ipn perynupoBanum mojgaur Temiotel Ha ortomieHue B I[TII, xorma
MOCTOSIHCTBO pacxojla TEIUIOHOCHUTENsE He olecreynBaeTcs (OTCYTCTBYET
KOPPEKTUPYIOIINIM HACOC WIIM IPU YCTAHOBKE KOPPEKTUPYIOLIErO HAcoca Ha
MEPEMBIYKE OTCYTCTBYET PETYJISATOp CTaOWIM3alMi pacxoja BOAbI) U
CUCTEMbl OTOIUIEHUS TMOJICOCMHEHbBl K KBapTaJbHBIM CETSIM 4epe3
AJIEBATOPHBIEC Y37bl, CIACAYET MOAJAEPKUBATh rpaduk TemiepaTyp BOJIbI B
obpatHoM  TpyOompoBoje. Ilpu  3ToM  3HaueHue  mapameTpa

&Tz—t? " (Iz-ti) CIENyeT OINpelensaTh MCXOA1 W3 COOTBETCTBUSA

U3MCHCHHUS TEIUIOOTAAUYd B TOCICTHUX TI0 XOAY BOJBI CTOSIKax
OTOIUTEIBHBIX MPUOOPOB, T.€. HA OCHOBE 3aBUCUMOCTEH, IPUBEACHHBIX Ha
puc. 3, u popmyisl (4).

Ecnu BeHTUNIALIMOHHAS HArpy3ka morpeoutenei, moakimodeHHbIx k LTI,
npeBeimaer  15%  oronuTenbHOW (T.e.  co3/aeTcs  HECTaOMIBHOCTh
U3MEHEHHS TeMIiepaTypbl 00paTHoil Bojbl, noctynatomed B LTI, u u3-3a
MaJION MHEPUMOHHOCTH KalopudepoB HE JIOMYCKAETCd CHUXKEHHE
TEMIIEPATYPbl TEILUIOHOCUTENS, MOCTYMAIOMIEr0 K HUM), 10Jlayy TEIUIOThHI B
KBapTaJIbHBIE CETU CIEAYET PETyIUPOBaTh MOIJICPKAHUEM TEMIIEPATYPHOIO
rpaduka B TojaroleM TpyOompoBojae Oe3 TMOBBILIEHUS €ro Hu3-3a
OTpaHHYECHHs pacxona cereBo BoAbl. [locimenHee BBINONHIETCA B 3TOM
CIy4ae MCXOASA M3 MAaKCUMAaJbHOI'O YAaCOBOI'O pacxoia TEIUIOTHI HA rops4ee
BOJOCHA0XKEHUE U IYTEM BO3JEHCTBUS Ha KiamaH, U3MEHSIOUUN pacxo
TEIJIOHOCUTENS] Ha BOAOINOAOrPEBAaTENb TOPAYEro BOJAOCHAOXKEHHUS, a He
OTOIUICHHMS], YTO UMEET MECTO MPHU MEHBIIEN BEHTWIISIITUOHHON Harpys3Ke.

Yci10BHBIE 0003HAYCHUSA

Jomax - vakcuManbHBIH TETIOBOH MOTOK Ha OTOTUIEHHE pu , BT.

!
QO - TEIUIOBOM IOTOK Ha OTOIUIGHHE B TOYKEe H3joMa rpaduka
TeMIepaTypbl BOJbI IIPU TEMIIEPATyPE HAPYKHOIO BO3/IyXa H, BT.

Ovmax - MAKCUMAJILHBIN TEIIJIOBOM ITIOTOK Ha BCHTHJIALOHWIO IIPH * UK IIPH
s ) Br.

Onmar - MAKCUMAJIbHBIM TEIJIOBOM MOTOK HA TOpsiuee BOJIOCHAOXKEHUE B



CYTKM HauOOJIBIIIETO BOJOMOTPEOJICHHUS 3a TEPHUOJ] CO CPEeIHECYTOUHOMH
TeMIlepaTypoil Hapy>kHOTO Bo3ayxa 8 °C u MeHee (OTONMUTENbHBIN Mepuo),
Br.

Opm - CPEHUN TETUTOBOM MOTOK HA TOPSYEE BOJOCHAOKCHHUE B CPEIHUE
CYTKH 32 HEJEIIO0 B OTONUTEIbHBIN IEPUOL.

0 - pacueTHas TEIUIOBas MPOU3BOJUTEIBLHOCTH BOAOIOOTPEBATENS
CHUCTEM OTOIUICHUS U BEHTWISIUHU (IIPU OOIIMX TEIJIOBBIX CETsX), BT.

0,/ - pacdeTHas TEIUIOBAas MPOU3BOJMTEIBLHOCTh BOJOIMOIOTPEBATENSA
JUIsl CUCTEM ropsiuero BojgocHa0xeHus1, BT

On - TtemoBble motepu TpyobompoBogamu oT LTIl u B cucremax
ropsiYero BOAOCHAOXKEHUS 31aHUI U COOpYyKeHHil, BT

Gomax - MaKCHMalbHBIA PAcXo BOMABI, UUPKYJIUPYIOIEH B CHCTEME

OTOIUIEHUS IpH Lo , KI/4.

Ghmax:Ghm - COOTBETCTBEHHO MAKCUMAJbHBIA U CPEIHUM 3a OTOIHTEIIbHBIN
NEPHUOJ] PACXO/bl BOABI B CUCTEME FOPSYEro BOAOCHAOKEHUS, KI/4.

G4 - pacUYETHBIM pacXo BOJbI U3 TEIUIOBOM CETH HAa TEIUIOBOW ITYHKT,
KI/4.

Gymax - MAKCUMAaJTBHBIN pacXo;] BOAbI U3 TEIJIOBOM CETH HAa BEHTUIIAIHIO,
KI/d.

Gans Gdo - pacueTHBId  pacxoa  ceTeBod  (Tperomieil)  BOABI
COOTBETCTBEHHO Ha ropsyee BOJOCHAOKEHUE U OTOIUICHHE, KI/4.

Gy - pacyeTHBIH pacxoJ ceTeBod (Tperolieii) BoAbl  depes
BOJIOINIOAOTPEBATEINb, KI/4.

4n - MAKCUMAaJIbHBIM PACUETHBIN CEKYHIHBIA PacXo BOIbI HA rOpsUEe
BOJOCHA0KEHHUE, JI/C.

F - MOBEPXHOCTh HAarpeBa BOAONOAOIPEBATCIIS, KB.M.



{

o - bacuerHas Temmeparypa HapyXXHOro BO3ayXa Ui

IIPOEKTUPOBaHUs oTorieHus, °C.

4 - TeMIepaTypa Hapy>XKHOTO BO3JyXa B TOUKe H3JI0oMa rpaduka
temmneparyp, °C.

Wy - pacyeTHas TeMIeparypa HapyKHOro  BO3JyXa  JUIs
MPOEKTUPOBAHMS BEHTWIALIMY 110 mapameTpy A, °C.

lc - TEMIIEpATypa XOJIOJHOHN (BOJOMPOBOIHOM) BOJIbI B OTONUTEIbHbBIN
nepuoJ (mpu OTCYTCTBUM JJaHHbIX npuHuMaercs S °C).

Iy - TemmepaTypa BOJbI, IOCTYIAIOMIEH B CHCTEMY TOpPSUYETO

BOJIOCHAOXEHUsI MOTpeOuTeNel Ha BBIXOJIE M3 BOJOIOJOTPEBATENSI TPHU
OJHOCTYIIEHYATOM CXEME€ BKIIOUEHHUS Bojonoaorpesarened win mnocie 1l
CTYIIEHU BOJIONIOJOTpEBATENIS IPU ABYXCTyIIeHUaToi cxeme, °C.

Y . .
fcp - CPEIHss TeMIIEpaTypa rPEroer BOIbI MEKITY TEMIIEPATypOr Ha

.
BXOJIE /8% M Ha BBIXOJE fomx M3 Bojomojorpesarens, °C.

H
[cp - TO K€, HArPEBACMOM BOJIBI MEXKIY TEMIIEPATYypPOH HA BXOJE * U

Ha BBIXOJIE fawx M3 BOJONOOrpenares, °C.

Z s - Temreparypa HachlleHHoro napa, °C.

1 o

t,- ~TeMIlepaTypa HarpeBaeMol Boasl Tocie I  cTyneHu
BOJIOTIOJIOTPEBATEISl  MPU  JIBYXCTYNEHYATOM CXeMe IPUCOCAUHEHUS
BoJIonIoI0TpeBarenei, °C.

Azcp - TemmepaTypHBIil HAOP MIIM pacueTHas Pa3HOCTh TEMIEpaTyp
MEXTy TpEIoIIeii 1 HarpeBaeMoi cpeoit (cpeanenorapudmuyeckas), °C.

Mo,;0tm - cooTBeTcTBEHHO GONbIIAs M MEHbIIAS PA3HOCTH TEMIEPATYP



MEXIy TpeIolle M HarpeBaeMol BOJIOM Ha BXOJI€ WM Ha BBIXOJE M3
BoJionoorpenares, °C.

[; - cpemHss pacyeTHas TeMIleparypa BHYTPEHHETO BO3yXa
oTarutMBaeMbIX 31anuii, °C.

11 - Ttemmeparypa cereBoil (Tperomiell) BOJBI B  TOJArOIIEM

TpyOOIIPOBOJEC TEIUIOBOM CETH IPH PACUCTHOW TeMIIepaType Hapy>KHOTO
BO3ayXxa f3, °C.

o1 - TO K€, B OAAOLIEM TPyOOIPOBOIE CUCTEMBI OTOILIeHUS, °C.

2 - TO ’X€, B OOpaTHOM TpyOONpPOBOJIC TEIJIOBOM CETH W TOCIe
CHCTEMBI oToILIeHUd 31aauil, °C.

T2 - TO e, B OOpaTHOM TpPyOOIIPOBOJIEC TEIUIOBOH CETH TMPHU
HE3aBUCHUMOM MPUCOCIUHEHUU cucTeM otorienus, °C.

! (9] w

T1 - Temmeparypa cereBod (rperomied) BOJbI B IMOJAIOLIEM
TpyOOIIpOBOJIE TEIJIOBOM CETHM B TOYKE H3JI0Ma Tpaduka TeMIepaTyphbl
BoJEbl, °C.

! [V
12 - 1O e, B 00paTHOM TpyOOINPOBOJE TEIJIOBOW CETH W TMOCTE
CHCTEM OToIlIeHHs 31anui, °C.

I
T3 - To ke, mocie BOJONOJOIPEBATENs TOPAYETO BOJOCHAOKEHHS,

MOJIKJTIOYEHHOTO K  TEIUIOBOM CE€TH MO OJHOCTYNICHYAaTOM CXEME,
peKoMeHayeTcs npuHuMarh '3 = 30 °C.

P - miotHocts BOmBI IpU CpeIHeW TemmepaTrype ‘o, KI/KyO0.M,
OPUEHTUPOBOUYHO MIpuHUMaeTcs paBHOM 1000 Kr/ky0.M.

k - ko3¢ unuent teronepeaaun, Br/(ks.m -°C).
01 - K03(hHUIMEHT TETIOOTIaYu OT TPEIOIICH BOABI K CTEHKE TPYOKH,
Bt/(xB.M -°C).
* o
U2 - TO )K€, OT CTCHKHU TpyOKH K HarpeBaemoi Bojae, B1/(kB.M -°C).



tn - KOA((UIMEHT TEIUIO0TAaYrn OT KOHJEHCHUPYIOIIErocs Mapa K
TOpPU30HTAIBHOM cTeHKe TpyOku, B1/(kB.M -°C).

et - TEIUIOMPOBOJHOCTH CTEHKH TpyOku, BT/(M -°C), nmpunumaercs
paBHo# s cranu 58 Bt/(m -°C), mst matynu 105 Bt/(m -°C).

Mwak - TO K€, cyosi Hakumu, Bt/(Mm -°C), npuanmaetcst paBuout 2,3 Bt/
(M -°C).

W - CKOPOCTH BOJIBI B TPyOKax, m/c.

Wutp - CKOPOCTH BOJIbI B MEXTPYOHOM MPOCTPAHCTBE, M/C.

fip - mmomans cedyeHUs BceX TPYOOK B OJHOM  XOIy
BOJIOIIOAOTPEBATEINS, KB.M.

Jutp - TIIOIIAb CEYCHHUS MEXTPYOHOTO MPOCTPAHCTBA CEKIIMOHHOTO
BOJIOIIOAOTPEBATENS, KB.M.

S¢r - TOJIIIMHA CTEHKHU TPYOOK, M.

Swak - TOJIIMHA CJIOS HAKWUIM, M, NPUHUMAETCA HAa OCHOBAaHUU
HKCIUTyaTallMOHHBIX JAHHBIX I KOHKPETHOTO paiioHa ¢ y4eToM KauecTBa
BOJIbI, [P OTCYTCTBUH JIAHHBIX JOMycKaeTcs npuHuMath paBaoi 0,0005 m.

Dgy - BHYTPEHHUN AHAMETP KOPITyca BOJONOAOTPEBATEINS, M.

dsy - BHyTPEHHUI TUaMeTp TPyOOK, M.

dwap - HAPYKHBIA AUAMETP TPYOOK, M.

dsks - DKBUBAJICHTHBIN IHAMETP MEXTPYOHOTO IPOCTPAHCTBA, M.

V' - ko3 durueHT 3 HeKTUBHOCTH, TETIOOOMEHA.

B - k03 PUIHMEHT, YIUTHIBAIOMINKA 3arps3HEHNE MOBEPXHOCTH TPYyO
pu orpesiesieHny Ko PuiimeHTa Termionepeiayu B BOAONOA0TPeBATENSIX.

¥ -kO>(GHUIMENHT, YUINTHIBAIOLINM HAKHIIEOOpa3oBaHWE Ha TPyOKax
BOJOIIOZOTPEBATENIE  MpU  OMNpENEICHUH  MOTeph  JaBJICHUS B
BOJIOTIOZOTPEBATEISIX.

TekCcT TOKyMEHTa CBEPEH I10:
oduImanTsHOE U3IaHNE
Munctpoiut Poccun -

M.: I'VII IIIII, 1997

BeedeHue



1. Obwue nomnoxxeHus

2. O6bEMHO-I/1aHUPOBOYHbIE U KOHCMPYKMUBHbIE pelleHUs

3. lpucoeduHeHue cucmem nompebrieHUss mernomsl K
merisioebIM cemsim

Puc. 1. O0HocmyneH4Yamasi cucmema rnpucoeOuHeHUs
godorodoepesamerieli 20psi4e20 8000CHabXeHUs C
asmomMamu4ecKuM peayruposaHueM pacxoda mensiomsl Ha
omorisieHue U 3a8UcUMbIM rpuUcoeOUHEeHUeM cucmem
omonneHus e LITI u UTTI

Puc. 2. [lsyxcmyrneH4yamas cxema rnpucoeOuHeHUs
godorodoepesamerieli 20psi4eao 8000CHabXXeHUs1 Orisl XKUIbIX U
obwecmeeHHbIX 30aHull U XUrlbIX MUKPOPaUoHO8 ¢ 3a8UCUMbIM
npucoeduHeHuem cucmem omorineHus e LITI u LTI

Puc. 3. [lsyxcmyrneHyamas cxema rpucoeOuHeHUs
godorodoepesamerieli 20psive20 8000CHabXXeHuUs1 Orsi
MPOMbIWIIEHHbIX 30aHUU U rpomriow,adok ¢ 3a8UcUMbIM
rnpucoeduHeHUemMm cucmem omorisieHusi 8 LITI1

Puc. 4. [lsyxcmyrneH4yamas cxema rpucoeOuHeHUs
godorodoepesamerieli 20psi4eao 8000CHabXXeHuUs1 Orisl XKUIbIX U
obwecmeeHHbIX 30aHull U XUrslbIX MUKPOPaUOHO8 C
He3asucuMbIM ripucoeduHeHuUem cucmem omorineHusi 8 LITI u
UTri

Puc. 5. [lsyxcmyrneH4yamas cxema rnpucoeOuHeHUs
goooriodoepesamerieli 2o0psive2o 8000cHabxxeHusi 8 UTT ¢
8000CMPYUHbLIM 351€8aMOPOM U agmomMamu4ecKum
peayrnupogaHuem pacxoda mersiomsl Ha omorifieHue (npumep
ydyema merisiomsl rno eooomepam)

Puc. 6. [lesyxcmyrneH4yamas cxema rpucoeOuHeHUs
gooorodoepesamerieli 2opsive2o 8000cHabxeHusi 8 UTT ¢
3a8UCUMBbIM MPUCOeOUHEHUEM cuCmeM OMOrieHus u
rnoghacaOHbIM asmomamu4YecKuM peaysiuposaHuemM pacxooa
mersiomel Ha OMoryieHue

Puc. 7. OOHocmyneH4Yamasi cxema rpucoeduHeHUs
goooriodoepesameriell 2opsi4e20 8000CHabXeHUS ¢ 3a8UCUMbIM
rnpucoeduHeHUeM cucmem OmoriIeHUs rpu omcymcemaeuu
peayrnamopos pacxoda mernsomsl Ha omorinieHue 6 LITI u UTT
Puc. 8. [leyxcmyrnieHyamasi cxema ripucoeduHeHUs



goooriodoepesameriell 2opsive20 8000CHabXeHUS ¢ 3a8UCUMbIM
rnpucoeduHeHUEM cucmem OmoriieHUs rnpu omcymemaeuu
peayrnamopos pacxoda mersomsl Ha omorinieHue 8 LITI u UTT
Puc. 9. Cxembl npucoeOuHeHUs1 cucmem 20psi4ezo
8o00ocHabxeHusi u omorineHus 8 UTI npu 3asucumom (a)
rpucoeduHeHUU cucmeMbl OMOIIEHUST Yepe3 sr1e8amop
(MYHKMUPOM - C UUPKYSUUOHHBbIM HACOCOM) C y4emom
merisiomel 1o meriomepy u Heasucumom (6) - ¢ yyemom
merisiomel 1o e00oMepy

4. ObopydosaHue, mpyborposoldsl, apmamypa U merisiogasl
u3onayus

Bodorodoepesamernu

Hacochbli

Luagpazmbl u arieeamopsbl

baku u epsizesuku

Tpyborposods! u apmamypa

Tennosas usonauus

5. Bodoriodzomoska

6. OmonneHue, seHMUAYUs, 8000rpPO8O0 U KaHau3auyusi

7. GnnekmpocHabxxeHue u anekmpoobopydosaHue

8. Aemomamu3sauyusi U KOHmMpOorib

9. [ucnemyepusayus u cesi3b

10. TpebosaHusi MO CHUXEHUIO yposHel wymMa u subpayuu om
pabomel HacocHo20 obopydoeaHusi

11. [JononHumernbHble mpebosaHUs K MPOeKmMuUpo8aHUto
meriioebIx rMyHKMoe8 8 0cobbix MPUPOOHbIX U KIuMamu4ecKux
yCcrosusix cmpoumersibcmea

Obwue mpebosaHusi

PatioHb! ¢ ceticmudyHocmbio 8 u 9 b6anrnos

PalioHbl ee4HOMEP3ribIX 2PYHMOo8

lNodpabambigaeMbie meppumopuu

[lpocadoyHblie om 3amadyusaHusi 2pyHMkbI

lNpunoxeHue 1 MuHumarnbHbIe paccmosiHUs 8 ceemy om
cmpoumersibHbIX KOHcmpyKkuul 0o mpy6orposodos,
obopydosaHusi, apmamypbi, MeXQOy roeepxHocmsamu
meriou3osIIUUOHHbBIX KOHCMPYKUUU CMeXHbIX mpy6orpoeodos,
a makxe wupuHa rnpoxodos



lNpunoxeHue 2 Memoduka onpedernieHusi pacdemHol mernoeou
rnpoussodumeribHocmu 8o0doriodogpesamerieti omorieHus u
2opsive20 8000CHabXXeHUSs

lNpunoxeHue 3 Memoduka oripedenieHus napamempos Orisi
pac4yema eodoriodoepesamerieli 0moriieHuUs

lNpunoxeHue 4 Memoduka orpedenieHusi napamempos Orisi
pacyema sodornodoepesamerieli 20psiHe20 8000CHabXXeHUs,
rnpucoeduHeHHbIX Mo 0OHOCMyrieH4amou cxeme
lNpunoxeHue 5 Memoduka orpedernieHusi napamempos Orisi
pac4yema godornodoepesamerieli 20psiHe20 8000CHabXXeHUsI,
rpucoeduUHEeHHbIX o 0gyxcmyrieH4amou cxeme
lNpunoxeHue 6 Memoduka oripedernieHus napamempos Orisi
pac4yema godoriodoepesamerieli 20psi4e20 8000CHabXXeHUS,
rnpucoeduHeHHbIX 1Mo 08yxcmyrieH4amou cxeme co
cmabunu3ayuel pacxoda 800bl Ha OmMoriyieHue

lNpunoxeHue 7 Ternnosou u audpassudeckul pacdem
20PU30HMarbHbIX CEKUUOHHbIX KOXYXompybHbIX 8000-8005IHbIX
rnodoepesamernel

Puc. 1. Obwut sud 2opu3oHmMaribHo20 CEKYUOHHO20
KoxxyxompybHo20 8o0oriodoepesameris ¢ oriopamu-
mypb6yrnuzamopamu

Puc. 2. KoHcmpykmueHble pa3mepbl 800orodoepesamerisi
Puc. 3. Kanay coeQuHumernbHbIl

Puc. 4. lNepexod

Memoduka pacdyema sodoriodoepesamerieli 20ps4e20
8000CcHab)xeHusi

lNpumep pacyema Ons 08yxcmyrieH4amou CXembl
rnpucoeduHeHuUs1 sodorodoepesamerieli 20ps4ea0
8000CHabXXeHuUs ¢ oepaHU4eHUEM MakcumMaribHo20 pacxooa
800bI U3 meriyioeol cemu Ha 8800 U peayruposaHueM rnodayu
mersiomel Ha OMorisieHue

Puc. 5. Obwut eud 2o0pu3oHMasibHoO20 MHO20X0008020
KoxxyxompybHo20 so0oriodoepesamerisi

Puc. 6. Bodonodoepesamerib 6rio4yHo2o0 muna ro TY 400-28-
132-90

[NpunoxeHue 8 Npumep mernoeoao u a2udpassiudecKozo
pac4yema rnacmuH4Yamseix eodoriodoepesamerneu (no FOCT



156518)

Puc. 1. Cummempu4Has KOMNoOHOBKa rriacmuH4amoao
godorodoepesamerisi, 06o3HavyeHue Cx 4/5

Puc. 2. Hecummempu4Has KOMMOHOBKa rracmuH4amozo
gooorodoepesamerisi, 0bosHavyeHue Cx(2+2)/5

Puc. 3. Cxema KomrioHosku eodoriodoepesamenel | u ll
rnodoepesa 8 0OHY yCmMaHOBKY C MpomMuU80OMOYHbIM O8UXEHUEM
800kl

lNpumep pacyema

lNpunoxeHue 9 Ternnosou u audpasnuyeckul pacdem
20pU30HMaribHbIX MHO20X0008bIX NMapo800sIHbIX
rnodoepesamerneu

lpunoxeHue 10 Memoduka ornpedernieHUsi MakcumMmarsibHbIX
(pacyemHsbix) pacxo0oe 800kl U3 mersio8ol cemu Ha mernioeou
MyHKM

lpunoxeHue 11 Tpybbi no HT/L, pekomeHOyeMble K
MPUMEHEHUIO 1pU rMPoeKmMupo8aHuuU mernosebix rMyHKmMos
Cepusi 5.903-13 "M3denus u 0emarnu mpyborpoeodos 0Orisi
mernosbix cemeu. Pabo4ue yepmexu"

lNpunoxeHue 13 lNpedernbl NpuMeHeHUsT apmMamypbl U3 YyayHa
lNpunoxeHue 14 lNepeyeHb anbbomos ompacrniesou YTl Tl
TXT-05 u TOIl TXT-05-1 0ns ucrnonb3o8aHus rnpu
rnpoekmuposaHuu mernmnogou usonayuu mpyborposodos,
apmamypbl U 060pyOo8aHUS 8 Meri08bIX MyHKMax
lpunoxeHue 15 Bbibop criocoba obpabomku 800k Orisi
ueHmparnu3oeaHHo20 2opsiYe2o 8000CHabXEHUS 8 3aKPbIMbIX
cucmemax merocHabxeHusi

lpunoxeHue 16 XapakmepucmuKu counbmpyrou,e20 crios u
mexHosio2u4ecKue rnokazamersu uibmpos

lNpunoxeHue 17 [Jo3a 88600UMO20 XUOKO20 Hampuegso20o
cmekna 0ns cunukamHou obpabomku 800k

lpunoxeHue 18 Memoduka pac4yema epaghuKkos
peayrnupogaHus nodadyu mernsiomsl Ha OmorifieHuUe y
nompebumenedi

A. Pacyem 2gpachukoes nodaqyu mernsiomsl 8 cUcmeMb|
OmoriyieHUs1 8 3a8UCUMOCMU OM MO200HbIX ycriogul

Puc. 1. 'pagbuku omHocumeribHo20 U3MeHEeHUSI meroeoao



r1omoka Ha omoriyieHue 8 3a8UCUMOCmU Om HapyXHou
mewmrnepamypbi 0515 pa3Ho20 muna nompebumerned u criocobos
asmopezaynuposaHusi

b. Pacuem epaghukoe memrepamyp mernsoHocumeris y
nompebumeris, nodoepxusaembix rpu asmomamusayuu
cucmem omorisieHus

Puc. 2. [ paghuku usmeHeHUss memriepamypHO20 Kpumepusi
cucmemMbl OmorifieHus o memrepamype 800kl 8 rnodarouem
mpyb6oripoeode 0ris pa3uyHbIX 3Ha4eHUU rnokasamerisi
cmerneHu U rpu nocmosiHHOU UUPKYysauyuu mernsoHocumerss 8
cucmewme

Puc. 3. [ paghuku usmeHeHUss memriepamypHO20 Kpumepusi
cucmemMbl OMorfieHUs o memrepamype 800bl 8 0bpamHoM
mpy6oriposode rpu rMnocmMosiHHOU UupKynsayuu 8o0bl 8 cucmeme
Puc. 4. [ pagbuku usmeHeHUs1 omHocumersibHbIX memrepamyp
merisioHocumersisi 8 0OHOmMpPY6bHbIX cucmemMax omoriyieHus rnpu
Koslu4ecmeeHHO- Ka4eCmeeHHOM pezyriuposaHuu

Puc. 5. [ paghuku usmeHeHUss omHocumeribHo2o pacxoda 800bI
8 0OHomMpybHOU cucmeme omorieHUs npu Kosiu4ecmeeHHo-
Ka4yecmeeHHOM peaynuposaHuu

Puc. 6. [pagbuku usmeHeHus1 pasHocmu memrepamypbl 800bI 8
rnodarowem u obpamHom mpyboripogodax cucmemal
omorieHust

YcrnoeHble 0603Ha4YeHus

CII 41-101-95 IIpoexkTHpoBaHUE TEILIOBLIX Y3JI0B
ot 1.7.96 N 41-101-95

MunucrepcTBo ctpoutenberBa Poccniickon Penepanun
JenctByromui

Jlata Havana nevictBus: 1.7.96

Ony6nukoBad: OdunmansHoe uznanue, Munctpoit Poccuu - M.: I'VII

LTI, 1997 ron
Harta uzmenenus B BI: 9.9.98



CHull 2.02.01-83* Ocnosanus 30anuti u COOpyHceHull
llocmanosnenue I'occmpos CCCP om 5.12.83 N 311

CHull om 5.12.83 N 2.02.01-83*

CHull 2.09.02-85*. IIpouzsoocmeerHbvle 30anus

llocmanoenenue I'occmpos CCCP om 30.12.85 N 287

CHull om 30.12.85 N 2.09.02-85*

CHull 2.04.01-85* Bhympernnuii 6000npo80o0 U KaHAIu3ayus 30anutll
llocmanoenenue I'occmpos CCCP om 4.10.85 N 189

CHull om 4.10.85 N 2.04.01-85*

CHull 2.01.01-82 CmpoumenbHas Kiumamono2us u 2eoghusuxa
llocmanoenenue 'occmpos CCCP om 21.7.82 N 188

CHull om 21.7.82 N 2.01.01-82

CHull 2.04.07-86* Tennosvie cemu

llocmanoenenue ['occmpos CCCP om 30.12.86 N 75

CHull om 30.12.86 N 2.04.07-86*

CHull 2.04.05-91* Omonnenue, senmunsiyusi U KOHOUYUOHUPOBAHUE
llocmanoeénenue I'occmpos CCCP om 28.11.91 N 6/u

CHull om 28.11.91 N 2.04.05-91*

CHull 2.03.11-85 3awyuma cmpoumenvHulX KOHCMPYKYUU Om
KOppo3uu

Ilocmanoesnenue I'occmpos CCCP om 30.8.85 N 137

CHull om 30.8.85 N 2.03.11-85

CHull 2.04.02-84* Booocuaboicenue. Hapyorcnvle cemu u coopyoicenus
llocmanoenenue I'occmpos CCCP om 27.7.84 N 123

CHull om 27.7.84 N 2.04.02-84*

CHull 2.04.14-88 Tennoeas uzonayusi 06pyo0osarus u mpyoonposooos
llocmanosnenue 'occmpos CCCP om 9.8.88 N 155

CHull om 9.8.88 N 2.04.14-88

CHull II-12-77 Hopmwl npoekmupoganus. 3awuma om uyma
llocmanoenenue ['occmpos CCCP om 14.6.77 N 72

CHull om 14.6.77 N 1I-12-77

CHull II-35-76 Komenvuwvie ycmarnosku (¢ Usm. bCT 11-77, Hzm. 1
bCT 1-98)

llocmanosnenue I'occmpos CCCP om 31.12.76 N 229

CHull om 31.12.76 N II-35-76



CHull 11-3-79* Cmpoumenvnas meniomexnuxa (¢ uzm. N 4)
llocmanosnenue ['occmpos CCCP om 14.3.79 N 28
CHull om 14.3.79 N 1I-3-79*

Ilepeuenv HOpMamueHviX OOKYMEHMO8 N0 CIPOUMeIbCma),
Oeticmeyrowux Ha meppumopuu Poccutickoi Dedepayuu (no
cocmosinuio Ha 01.01.98)

HUnghopmayus, cnpasku om 1.1.96 N 6/

Huorceneproe obopyoosanue 30anuti u cOOpyHceHUl, 6HeulHUe cemu
Tennocnaboicenue, omonierue, BeHMUIAYUS U KOHOUYUOHUPOBAHUE
soz0yxa (K 41)



