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OCHOBHbIe XapaKTepUCTUKU CTanbHbIX NaHenbHbIX pagunatopoB «RADIK»

. En.
HanmeHoBaHmne nokasaTtenemn BennuunHa
N3MepeHus
Pabo4yee n3dbIToO4HOE OaBrieHMe TENOHOCUTENS, MMa 0,87
He Gonee Kkrc/cm? 8,7
Mlla 1,3
3aBojckoe ucnbiTaTenbHoe U3bblITOUHOE AaBrieHne 2
Krc/cm 13
MakcumaneHas Temnepartypa TennoHOCUTenNs °C 110
CopeprkaHue kucrnopoaa B Boae, He bonee |v||<r/;uv|3 20
3Ha4veHnsa pH Boabl: onTumansHoe i 8,3-9,0
aonyctumoe 8,0-95
MoHTaxHas BbicoTa NpnbopoB, NpeAcTaBieHHbIX B MM 246, 346,
«PekomeHngaumsax» 446, 546
AnuHa npubopa MM 400 — 3000
KoadhdmumMeHTbl MECTHOIO CONPOTUBNEHUS paanaTopoB
«RADIK KLASIK» npu nogsoakax dy =15 mm 1 pacxoge - 11-26
TennoHocutena Yyepes paguatop 0,1 kr/c (360 kr/v)
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1. OCHOBHbIE TEXHMUYECKNE XapaKTePUCTUKN
CTanbHbIX NaHenbHbIX paanaTtopoB «RADIK»

1.1. lpepgnaraemas cneuvanuctam BTopas  paclUMpeHHas  pefakuus
pekoMeHgauMnm no MNPUMEHEHUIO CTanbHbIX MaHenbHbIX pagnaTopoB «RADIK»
paspabotaHa Hay4yHo-TexHuveckon cupmon OOO «Butatepm» Ha OCHOBe
NPoBeOEHHbLIX B OTAEeNe OoTonuTenbHbIX npubopoB n cuctem otonneHna OAO
«HUUcaHTexHnkn» n B OO0 «Butatepm» Tennorngpabnnyeckmx N MPOYHOCTHbIX
UCMbITaHWU XapaKkTepHbIX TUMOPa3MepPOoB 3TUX NPMOOPOB.

Paguatopbl «RADIK» narotosnstotca ompmont «kKORADO.a.s» (Hexus).

Anpec usrotosutens: Bii HubalkG 869, 560 02 Ceska Trebova, Ten.: +420 465
506 422, cpakc: +420 465 533 126, e-mail: info@korado.cz, Web: www.korado.com.

1.2. Hactosiwme pekomeHgauumm paspaboTtaHbl Ha 6a3e nepson pegakumm [1] ¢
y4yétom pacwmpeHna pupmonn «KORADO» HoMeHKNaTypbl noctaBndembix B Poccuto
pagvMaTopoB, B TOM YKUCHE HOBbIX NPOrpeCcCUBHbIX MOgUdUKaLMNA.

1.3. PekomeHgaummn cocTtaBneHbl No TpaguuMOHHOW ANS POCCUUCKOM MPaKTUKK
cxeme [1], [2], paspaboTaHHOM C y4yacTUEM BeayLMX CreumanucToB MPOEKTHbIX
opranusaumin r. Mocksbl (LUHUWN3IMkunuwa, Mocnpoekt, MHUNT3IT n ap.) 1 MUCU
(MICY), HauuHasa ¢ 1975 r. Npu paspaboTke pekoMeHgaLmMn NCNonb30BaHbl MPOCMNEKTbI
dupMbl-nsrotosutens. LleHa pekomeHgauum goroBopHasi.

1.4. CranbHble naHenbHble pagnatopbl «RADIK» npegHasHayeHbl Aans
NPUMEHEHNS B OOHOTPYOHbIX M ABYXTPYOHbIX HACOCHbBIX CUCTEMAax LIEHTParibHOro u
NMOKBaApPTUPHOrO BOASIHOMO OTOMMEHUSA XWUNbIX, aAMUHUCTPATUBHbLIX U OOLLECTBEHHbIX
30aHViA, B TOM YUCMEe C HU3KOTeMMNepaTypHbIM TEMSIOHOCUTENEM, a TaKkke B cucTeMax
OTOMNNEHNSA KOTTEIKEN.

Ona noBblWeHMA 3KCMNfyaTauMOHHOM HaAEXHOCTU 3TU paauaTopbl
3anpelaeTca  NPUMEHATb B CUCTEMax OTOMJSIEHUs1 C 3aBMCUMOW CXeMOM
noacoeaAuHeHus. [lonyckaeTcs nx MCNOMb30BaTb TOMBbKO B CUCTEMAX C HE3AaBMCUMOWN
cxemom nogcoeauHeHus, 060pYyAOBaHHbIX, B 4YacTHOCTN, 3aKpbITbIMK
pacwmputensHbiMM cocyaamu. KayecTBo TennoHocuTensa (ropsyen BoAbl) OOSMDKHO
oTBe4vaTb TpeboBaHMAM, M3NOXeHHbIM B N. 4.8 «[1paBun TexHN4ecKom akcnnyataumm
.. [3].

1.5. Bce wmoagudukauum pagmatopoB «RADIK» npegcraBnsawoT cobon
oTonuTenbHble NPUOOPbLI PErMCTPOBOro TUNa (C ropu3oHTanbHbIMU BEPXHUM U HUXKHUM
KOnnekropamun, COeaNHEHHbIMU BEPTUKANbHbIMU KaHanaMm — KOFIOHKaMK C Larom rno
AnvHe paguatopa 33 Vs MMm).

B HOMeHknaTypHblM psan BXOAAT criegywowue pagmaTopbl: HOMWUHaNbHOW
BbicoTon H 300, 400, 500, 600 1 900 mm, anuHon L ot 400 go 1200 mm ¢ warom 100
MM, cBbile 1200 go 2000 mm ¢ warom 200 mm, a Takke anuHonm 2300, 2600 n 3000
MM.

PeanbHass BbicCOTa paguatopoB npubnuantensHo Ha 5 wmm  Gonblie
HOMUWHaNbHOW 3a CYET BbICOTbl BO34YXOBbIMYCKHON PELETKM U 3armboB OGOKOBbIX
CTEHOK.

MoHTaxHas BbicoTa paguatopoB Hy Ha 54 MM MeHblUe HOMMHASIbHOW BbICOTHI
H.

PasnuyHas TennonnoTHOCTb pagnaTopoB MOMUMO BbICOThbI obecneymBaeTcd
TaKkKe BbIMYCKOM HECKOSbKMUX MOAENEN C pasHbIM KONMYECTBOM psiaoB naHenemn (ot 1
no 3) u MN-obpasHoro BepTukansHoro opebpenus (ot 0 go 3) no rnybuHe paguaTopos
(tabn. 1.1).
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1.6. PagmnaTopbl M3rotaBnmMBaloTCA U3 BbICOKOKAYECTBEHHOW XOSIOAHOKaTaHOW
cranu TonwuHon 1,25 Mm. o KOHTYpy naHenu cBapeHbl CNSOWHbIM LWBOM, Mexay
KONMoHKaMn — To4veyHou cBapkon. [1-obpasHoe opebpeHne TonwuHon 0,5 MM
npuBapeHo TOYEYHOW CBapKoOW HENOCPeACTBEHHO K BepTUKanbHbIM — KaHanam,
npegHasHa4YeHHbIM 4515 Npoxo4a TennoHOCUTENS.

Pagmnatopbl Bcex TunoB, kKpome wmoandukaumn «RADIK HYGIENAy,
NnocTaBnATCA C GOKOBbIMU CTEHKAMM 1 BO34YXOBbIMYCKHOW PELUETKOMN.

Tabnuua 1.1. Tunbl paguatopoB «RADIK» 1 ux o6o3Ha4yeHus

3ckn3 paguatopa XapakTepuctuka Tunopasmepa

T :]: S | tvn10- OAHOPSAHBIN Mo rnybuHe

s [ =
‘J_H 0e3 KOHBEKTUBHOIO ope6peH|/|;|

T™™n 11 — ogHOPSAAHLIN NO rNyonHe ¢
| OOHWUM PSAAOM KOHBEKTUBHOIO

ol _+ n‘mm“‘[rl | I J |_. ['] @— opebpeHunsi, NpMBapeHHOrO K

= : : TbINbHOM CTOpPOHe naHenu (1 — ogHa

naHenb,

1 — ogvH psig opebpeHns)

T™MN 20 — ABYXPSAHbLIV NO rnybuHe
0e3 KOHBEKTMBHOIO opebpeHus

T™N 21 — OBYXpSAOHbLIV Mo rnybuHe ¢
OAHNM PAOOM KOHBEKTUBHOIO
opebpeHusi, pacnonoXeHHOro Mexay
naHenamu (2 — oBe naHenu, 1 —
OOVH psaa opebpeHnsa mexay
naHensmm)

TMN 22 — OBYXPSAOHbIV MO rnybuHe ¢
ABYMSA psgamMu KOHBEKTUBHOIO
opebpeHuns, pacnonoXeHHOro Mmexay
naHensaMM 1 NPUBAPEHHOIO K KaXKaomn
naHenu (2 — gBe naHenu, 2 — Aga
psga opebpeHnst Mexay naHensamm)

100

(YOI
il

i - T™N 33 — TPéXpAOHLIA No rnyonHe
C Tpems psaaMn KOHBEKTUBHOMO
opebpeHuns mexay naHensamu

(3 — Tpn naHenu, 3 — Tpu paga
opebpeHuns)

=

=

—
—
I'n
=

155

lNpumeyaHus.
1. Ha pucyHkax B Tabn. 1.1 cxematnyHo nokasaHbl pagnatopbl «RADIK KLASIK»,

ofHako 0603Ha4YeHns TUMOB pagMaTopoB OTHOCATCH KO BCeM UX MoandUKaLUAM.
2. Pagnatopel «RADIK HYGIENA» BbinyckatoTcs 6e3 opebpeHusi, BO34yXOBbIMYCKHOM
peLETKM N BOKOBbIX CTEHOK; TN 20 3aMeHéH Ha 20S rnybuHon 102 mm.

1.7. Namma cTanbHbIX NaHenbHbIX paguaTopoB «RADIK» (npeactaBneHHas B
Tabn. 1.2) xapakrepmayeTca mpovanilen HoOMeHKNaTypon, Nno cBoeMy pasHoobpasuio
NPEeBOCXOOALLEN aHanorMyHyl npoaykuuio  Opyrux dqupM, MNOCTaBNsaeMyo Ha
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poccuiickuii pbiHOK. OHa COOTBETCTBYeT TpeboBaHMAM COBPEMEHHOro Au3aiHa, a
Taioke FTOCT 31311 [4] v crangapta ABOK 4.22-2006 [5].
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HomeHknatypa pagnatopoB «RADIK» BkntovaeT cnegyrowine OCHOBHblE
MoandomKauunu:

- «kKLASIK» (puc. 1.1a, 1.2a) — ¢ 4YeTblpbMSA OOKOBLIMU NPUCOEOUHUTENBHLIMN
naTpybkamu;

- «VENTIL KOMPAKT» (puc. 1.16) — <cO BCTPOEHHbIM KOPMyCOM
TepMoperynupyroLwiero krnanaHa (tTepmoctata) W AOMOMHUTENbHBIMU  AOHHbLIMU
natpybkamu (Bcero 6 naTtpybkoB — 4 BOKOBbIX U 2 AOHHbIX).

B wmoandukaumio «VENTIL KOMPAKT» BxogaT crnegywuwme Moaenu
pagnaTopoB:

- VK (puc. 1.2 6) TonbKo € npaBbiM pacnonoXeHneM LOHHbIX NaTpyoOKoB;

- VKU (puc. 1.2 B) ¢ npaBbiM UNu NEBbIM PacnosfioXXeHMEM LOHHbIX NaTpyOKOB;

- VKL (puc. 1.2 r) TONbKO C fieBbIM pacnosioXXeHneM [AOHHbIX NaTpybKos;

- VKM (puc. 1.2 a) c ueHTparnbHbIM PacrnofioXXeHMEM [OOHHbIX NaTpyokoB W
TepMOCTaToM, MOHTUPYEMbIM B NPaBOM BEPXHEM Yriy paguaTopa.

Puc. 1.1. PaguaTop «RADIK KLASIK» (a) 1 «RADIK VENTIL KOMPAKT> (6)

Ocoboro BHMMaHMA 3acnyxuBaeT HoBaad Moaudwukaums «RADIK MM» c
BO3MOXXHOCTbIO JOHHOrO NPUCOEaUHEHNS (LLEeHTparbHOE pacnosioxXeHne naTpyoKkoB), HO
0e3 BCcTpoeHHOro TepmocTtata (puc. 1.2 e). 3gecb noaalowmnn TennonpoBoa
noacoeauHseTca K paguaTtopy nocepeguHe BepxXHero Konnekropa, a obpaTHbil —
nocepeanHe HWXHero kosnektopa. [pyM 3TOM NOTOK TEMNSOHOCUTENNA pasgensieTca Ha
ABa NoToKa, YTO NpMBOAMT K Boree paBHOMEpPHOMY Mporpesy NOBEPXHOCTU paguaTopa
nNpakTU4eCcKn He3aBUCMMO OT ero AnvHbl. [loaTomMy TensioBor NoTok pagnaTtopa «RADIK
MM» npun gnuHax, npesbiwatowmx 1400 mm, Heckonbko Gornblle, YeM y paaMaTopoB
«RADIK KLASIK» ¢ 0QHOCTOPOHHUM MPUCOEOUHEHMEM MO CXEME «CBEPXY-BHU3» U Y
paanaTtopoB «RADIK VENTIL KOMPAKT».

Cnepyet obpatuTb BHMMaHWe Ha TO, 4YTOo Yy pagmatopoB «RADIK MM»
BO3MOXHO Takke M OoOkoBoe npucoeguHeHue K cucteme otonneHuda. [pu atom vy
pagmatopoB Tvna 33 npucoeauHUTENbHbIE NaTPyOKN pacnonoXeHbl Mexay cpeaHen u
TbIfIbHOM nNaHenamu (kak u y pagunatopoB «RADIK VKM»), noatomy ana tunos 20, 21,
22, 33 BO3MOXHO COXpaHUTb O4MHAKOBOE PacCTOSAHME OT TENMonpPoBOAOB 4O CTEHbI.

dupma «KORADO» BbinyckaeT Takke paguatopbl «RADIK PLAN KLASIK» u
«RADIK PLAN VENTIL KOMPAKT» (mogenu VK, VKL n VKM), oTnuyalowumeca ot
TPaAVUMOHHBLIX NpMBOPOB HanMMuMeM C BHELUHENW CTOPOHbI  OOMNOSIHUTENbHOM
AeKopaTUBHOW rnagkon naHenu.
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Ewé ogHa mogudumkaums ¢ rnagkon nepegHen naHenbto — «RADIK HYGIENE».
OTn paguaTtopbl NPUMEHATCSA AN OTOMMEHUS MOMELLEHUA C  MNOBbILWEHHbLIMA
TpeboBaHNAMM K TMIMEHNYHOCTN, B T.4. ANSA OMNEPaAUMOHHBLIX U NOAOOHLIX MOMELLEHNIA
MEANUMHCKNX ydpexaeHnn. OTnuuuTenbHass OCOBEHHOCTb 3TOW  MoAaudUKauum —
OTCYTCTBME KOHBEKTMBHOrO opebpeHus (BbinyckawTca Tonbko Tunel 10, 20S u 30),
OOKOBbIX CTEHOK W BO34YyXOBbIMYCKHOM peLéTkn. [N nNoBbIWEHUA TUIMEHUYHOCTHU
pagnatop «RADIK HYGIENE» tnna 20S BbinyckaeTcs rnybuHon He 66 mm, a 102 mm.

Mmeetca Takke wmoaudmkaums «RADIK  KOMBI  VK» ¢ OOHHbIM
NPUCOEANHEHMEM U TEPMOCTATOM, B KOTOPOW HarpeBaHuMe TEensioHOCUTENs npu

OTKIIOYEHUN paguaTtopa oT cucTeMbl oTonneHus ocylecTBnsAeTcs
anekTpoHarpesarenem.
a)

(90)

Puc. 1.2. Mogenu pagnatopoB «RADIK»:
a — «KLASIK»; 6 — VK; B — VKU; r— VKL; g — VKM; e — MM
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1.8. Pagmnatopbl «RADIK» Tmnos 10 1 11 Bcex mogenen ocHalleHbl YriioBbIMU
NPUCOEANHUTENBbHLIMU  (PUTUHFAMKU C TbITbBHOW CTOPOHbI Npubopa, y paavaTtopoB
OCTanbHbIX TUMOB (OUTUHIMN BbINOSIHEHbI B BuAe TPOMHUKOB. Bce natpybku umetot
BHYTPEHHIOO pe3bby G %2 M pacnonoxeHol 3anoanuuo ¢ rabaputamm naHenu wu
OOKOBbIX CTEHOK paguartopa.

OavH 13 goHHbIX natpybkoB pagmatopa moaudukaumm «RADIK VENTIL KOM-
PAKT» ocHalléH crneunanbHON rapHUTYpPOU, BKITOYaoLWeEN TPaH3UTHbLIA TennonpoBos,
COEANHEHHbIN C (PUTMHIOM BEPXHErO KOSNEKTopa, KOTOPbIN SABNSAETCA OAHOBPEMEHHO
KOpnyCcOM BCTPOEHHOro TepMocTaTta. Takum obpasom, nNpu NOAKIKYEeHUU paguartopa
yepe3 [AOHHble NaTpyOKU [OBWXKEHWEe TensioHocuTensa B HEM OCyLeCTBMASEeTCs Mo
Hanbonee aPPEKTUBHON CXEME «CBEPXY-BHU3Y.

Bce countuHrn npu noctaeske pagmatopoB «RADIK» 3akpbiTbl OT 3arpA3HeHus
nonuMepHbIMM Npobkamu, a Koprnyc TepmocTaTa 3alnLLéH cneumanbHbiM KOSTNavykoM.

1.9. MakcumanbHoe paboyee wn3bLITOYHOE [OaBfieHMe TennoHoCUTeNns Ans
pagnaTtopoB «RADIK KLASIK», «RADIK VENTIL KOMPAKT» n «RADIK MM» paBHO
0,87 MNa (8,7 Krlcmz) npu ucnblTatensHoMm gasneHun He Huxe 1,3 MIMa (13 Kr/cmz).

[laBneHune paspyLueHnsa aTux pagmaTopoB HaxoauTca B npegenax 2,8 Mlla.

Moatomy c y4yétom 2,5-kpaTHoro 3anaca [4, 5] MakcumanbHoe paboyee
N3BLITOYHOE [aBneHne MoxeT 6blTb MPUHATO paBHbIM 1 MMa (10 kr/cm?), ecnu
3aBOACKOE ucnbiTaTenbHoe AaBneHwe 6yaet nosbiweHo o 1,5 MMa (15 KF/CMz).
NccnepoBanua OO0 «Butatepm» nokasanu, 4To Npyv 3TOM UCMbITAaTENBHOM AaBNEeHUN
He NPOMCXOAUT HEOBpPaATUMbIX UBMEHEHMI BHELLHErO B1aa pagnaTopos.

MakcumanbHasa TemnepaTypa TennoHocutens 110°C.

1.10. Pagunatopbl NoCTaBnAlTCA MOSHOCTLIO OKpaLUEeHHbIMW: CHayana nocne
obe3xupuBaHus, TpaBneHusi, docaTtMpoBaHns U naccuBauuMuM  OCYLLECTBASAT
KatadopesHoe MOKpbITUE MeTOOOM OKyHaHus B BOLOPacTBOPUMOM T[PYHTE C
nocrnenyoLwmm OTBEPXXOAEHNEM TepmoobpaboTkon, a 3aTem
NHEBMOJSIEKTPOCTATUYECKUM METOOOM HambIfIEHUS1 HAHOCAT CHapyXwW BTOPOW Crown
Kpacku M3 3nokcmnonnadmpHoro nopoLukosoro matepuana 6enoro useta RAL 9010 ¢
nocnegyouwen tepmoobpaboTtkon. Mo cneynanbHOMy 3akasy MoXeT OblTb HaHeceHO
NOKpbITUE OPYruX LIBETOB.

PagunaTopbl C TakuM MOKPbITUEM He MpeaHasHadeHbl Ana paboTbl B cuctemax
oTOMNeHns npu TemnepaTtype TennoHocuTena Bbilwe 130°C M OnNsg ycTaHOBKM B
NOMELLEHUSIX C arpeccuBHOW W/MNU BRaxHouW cpefown. [Npy 3TOM KyxXHW, BaHHble
KOMHaThbl, TyaneTbl, a Takke MecTa, HaxoAdaLWmMecs BHe 30Hbl nonagaHusa 6pbI3r gyLua,
HEe CYMTaKTCA NOMELLEHNSIMUN C arPECCUBHON W /UK BNAXXHOW CPeaoN.

1.11. YnakoBka kaxgoro pagumatopa COCTOUT U3 3alUUTHBIX KapTOHHbBIX KOPOBOK,
HageBaeMbIX CBepXy W CHW3Yy pagvatopoB, a TakkKe MNracTMacCcoBbIX YrOSKOB,
3awmuarowmx oT noBpexaeHun yribl pagnaTopos. MoBepx 3TUX 3NEMEHTOB KaXabln
paguaTop ynakoBaH B NOMUITUIIEHOBYHO NITEHKY.

1.12. CranpgapTtHaa komnnektauus paguatopoB «RADIK KLASIK» n «RADIK
PLAN KLASIK» BkrntoyaeT 1 BO3a4yXOOTBOAYMK M 1 3arnyLuky.

PagnaTtopbl «RADIK MM» KOMNMEKTYOTCS OAHUM BO34yXOOTBOLYMKOM U TPEMS
3arnywkamum Ha 60koBbIxX NaTpydkax. KpoHLWTENHbI NOCTaBASTCA OTAENBHO.

B komnnekt noctaBkn pagmatopoB «RADIK VENTIL KOMPAKT» n «RADIK
PLAN VENTIL KOMPAKT» Bxogat 1 3arnywka, 1 BO3QyXOOTBOAYMK U KPOHLUTENHbI
ANsA KpenneHus K cTeHe. PagmaTop, Kak ykasblBanocb, OCHALLEH BCTPOEHHbLIM KOPNyCOM
TepMmocTaTta 3aBoga «Heimeier» (ans OBYXTPYOHbIX CUCTEM OTOMMEHUS) C HaPYXXHOW
pesbbon M 30x1,5 gna npucoeamHeHus TepMOCTaTUYECKMX IreMeHTOB (FOSIOBOK),
KOTOpble NOCTaBMATCA N0 OTAENbHOMY 3aKasy.
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1.13. odupmon «KORADO» paspabotaHa M BbiNyckaeTcs  LUMPOKas
HOMEHKMNaTypa KpenéxHblx npucnocobnennin nog obwmum HasaHnem «KORAMONT»
AN HACTEHHOW 1 HanonbHOW ycTaHoBkM pagnaTtopoB «RADIK» (cm. puc. 1.3).

[MpyMeHAeMoCTb 3TUX KPOHLWITENMHOB ONA TeX UMW WHbIX MoZenen u TUMoB
pagnatopoB «RADIK» noka3aHna B Tabn. 1.3.

Hanpumep, ana HacteHHon yctaHoBku pagmatopa «RADIK KLASIK» tuna 20
BbicoToM 500 MM MOXHO NpPUMEHATb oAuHapHble KpoHwTenHbl Z-U320, Z-U300,
ABOWHON KpoHWTenH Z-U564, KoMnakTHble KpOoHWTenHbl Z-U553, Z-U573 wnu
KpoHWTenHbl-wypynsl  Z-U140, Z-U144, Z-U290. Ecnn creHa BbinonHeHa u3
NyCTOTESIOro Kupnuya, cnegyet NPUMEHSITb KPOHLUTENHbI-LLYPYMbI.

[Ana HanonbHOW YCTaHOBKM TOr0 >Xe paguatopa MOXHO WUCMoNb30BaThb
KpoHLWTenH-noacTasky BHewHun Z-U240 unu BHyTpeHHUn Z-U330.

Puc. 1.3. KpoHLWTENHbI A5t HACTEHHOW M HanonbHOM yCTaHOBKM paamaTtopoB «RADIK»:
a) KPOHLUTENH HACTEHHbIN OQWUHAPHbLIN NPOCTON (paccTosiHWMeE OT paguaTtopa 4O CTEHbI
D=40 mm);

0) KPOHLUTENH HacTeHHbIN yrnoson (D=36 MM 1 54 mm);

B) KPOHLUTENH HAaCTEHHbI ABOVHOM (D=36 MM 1 43 MMm);

) KPOHLWITENH KOMMNAKTHLIN (D=43 mMm);

4) KpoHwTenH komnakTHbIn MITKOC (D=30 mm);

€) KpOoHLITeNH—NoacTaBka BHELLHUI (paccTosiHue oT paguaTtopa go nona T=170-270 mm);
X) KpOHLWITENH—MNOACTaBka BHewHun ansa tunoe 20, 21 (T=100-200 mm);

3) KpOHLUTEeNH—NoACcTaBka BHyTpeHHun ans tunos 11, 22, 33 (T=140-200 mm);

n) KpoHWwTenH—Wypyn (D=35-100 mm)
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1.14. OcHOBHble TexHu4yeckne xapakrepuctukm pagmatopoB «RADIK» u3
HOMEHKNaTypbl, NpeanaraeMon Ha POCCUINCKOM pbIHKE, NpeAcTaBneHbl B Tabnuue 1.4.
MpuBeaéHHas B 3TOM Xe Tabnuue nnowaab MOBEPXHOCTM HarpeBa F c uenbto
YNpOLLEHNA pacYE€ToB NPUHATA NPOMNOpUNOHaNbHOW ANVUHE paanaTopoB, XOTA KpanHue
KaHanbl He wumetoT opebpeHus. [lorpewHoCTb, Bbi3biBaeMasi 3TUM  OOMNyLIEHUEM,
BeCcbMa marna.

3HavyeHsi HOMUHaNbLHOro TEMMoBOro notoka pagnatopos tunos 10, 11, 21, 22 n
33 nony4yeHbl nNpu ucnbiTaHusax npudopoB Bbicoton 300, 400, 500 n 600 mm, a
paguatopoB Tuna 20 — npu BbicoTe npubopos 300, 500 1 600 mm.

AcnblTaHna nokasanu, 4TO C Y4€TOM [JONYyCTUMbIX METOOMKOW TenmoBbIX
nCnbITaHUM [6] OTKITOHEHUN TENSIOTEXHUYECKME XapakTepucTuku pagmatopos «RADIK
KLASIK», «RADIK MM» n «RADIK VENTIL KOMPAKT» (kpome «RADIK VKM») MOXHO
NPUHATL O4MHAKOBbLIMU (MOrPELLHOCTb Npu AnvHe npubopa Ao 1400 mm He npeBblwaeT
2%). Macca paguaTtopoB «RADIK VENTIL KOMPAKT» Ha 0,7 kr 6onblLue ykazaHHOW B
Tabnvue 3a CYET BCTPOEHHOro Kopnyca TepmocTaTta M TpaH3UMTHOro Tensonposoda oT
HWXHEro yana npucoeavHeHnsa go TepMmocTara.

Heobxognmo OTMeTUTb, YTO nNpuBeAEHHble B Tabnuue 1.4 3HayeHus
HOMMHAanNbHOro TEMMOBOroO NOoToKa AencTBUTENbHLI Ans pagnatopoB «RADIK KLASIK»
anvHon go 1400 mm npu ogHOCTOpOHHEM npucoegmHeHun n ot 1600 mm go 3000 mm
TOMNbKO NpU AnaroHasibHOM NPUCOeANHEHUN MO CXEME «CBEPXY-BHU3Y.

TabnuuHble 3HayeHna Tennosoro notoka paguatopoB «RADIK VENTIL KOM-
PAKT» Takke MOXHO NpuUMeHATb aAna paguatopos anuHon o 1400 mm. MNpu gnvHe
pagunaTtopoB ot 1600 go 2000 mMm Bnpeab A0 YTOYHEHWA HeobxoaMmo BBOAUTb
YyCpeaHEHHbIN Ans Bcero npubopa noHwxawwmn koadpdpuumnent 0,95, a cebiwe 2000
MM go 3000 mm — 0,9.

Ana pagnatopoB «RADIK MM» npuBeféHHble B Tabn. 1.4 3Ha4YeHUA TEN0BOro
MnoToKa AencTBuUTENbHbI BO BCEM AnanasoHe anmnH ot 400 go 3000 mm.

3Ha4yeHus1 HOMWHaNbHOro TennoBoro notoka pagunatopoB «RADIK VKMy,
UMELWNX YMEHbLUEHHYI BbICOTY opebperus (tunel 11, 21, 22 n 33), a Takke
TpaH3uTHyt0 Tpyby, cnegyet KOppekTMpoBaTb NYTEM YMHOXEHUS  3HAYEHUM
HOMMHaNbLHOrO TENSIOBOro NMOTOKa ANS COOTBETCTBYHOLMX TUMOB U BbICOT paguartopa
«RADIK KLASIK» Ha nonpaBo4YHbii KO3(MOUUMEHT j, 3HAYEHUS KOTOPOro
npeacrtasneHbl B Tabn. 1.5.

Ta6bnuua 1.5. 3HayeHMA nonpaBoYHOro KkoadgdumumeHTa j
Ha TennoBou NoTok paguaropoB «RADIK VKM»

Tunbl BbicoTa, 3Ha4deHus Tunbl BbicoTa, 3Ha4veHus
pagnartopoB MM j pagnatopoB MM j
10 300, 400 1,08 21 300, 400 1
500, 600 1,06 500, 600
20 300, 400 1,06 29 300, 400 0,98
500, 600 1,04 500, 600 1
11 300, 400 0,96 33 300, 400 0,98
500, 600 0,98 500, 600 1

1.15. TlpeacrtaBneHHble B Tabn.

1.4 TennoBble MNoOKasaTenn HECKOIbKO

oTnMyatoTca OT 3apybexHbix. Pasnuyune onpegensetca psagoM NPUYMH, M3 KOTOPbIX
OTMETUM OCHOBHble. CornacHo HoBbIM eBponenckum Hopmam EN 442-2 wcnbiTaHua
OTONUTENbHbLIX NPUOOPOB MNPOBOAATCA B  U30TEPMUYECKON Kamepe C NATbHO
oxnaxgaembiMn  orpaxgeHmamm  ©6e3  yTenneHuss  3apaguaTopHOro  ydacTtka.
OTeyecTBEHHbIE e HOpMbl [6] 3anpewarT oxnaxgatb Mof U NPOTMBOMOMOXHYHO
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oTONUTENBHOMY NMPUOOPY CTEHY M TPEBYT yTenneHns 3apagmMaTtopHOro yvactka, vTo
Onvke K peanbHbIM YCNOBUAM 3KchnyaTtaumm npubopoB, HO CHWXaAET myYnUcTyro
COCTaBAALWY Tennootaadn oT npubopa K orpaxaeHuam nomelleHus. 3apybexHbie
npubopbl UCMbITLIBAOTCS 0OLIYHO NpW Nepenage TemnepaTyp TennoHocutensa 75-65°C
(paHee npu nepenage 90-70°C), xapakTepHOM Onsi ABYXTPYOHbIX CUCTEM OTOMMEHMS.
Mpu aTOM pacxopn TENNOHOCUTENS ABMSAETCA BTOPUYHBIM NapaMeTpoM, T.e. 3aBUCUT OT
TENnnoBOW MOLLHOCTU Nnpubopa 1 Npu UCNbITaHUAX NpeacTaBUTeNbHbIX 06pa3sLoB (OKOMO
1-1,5 kBT) 06bl4HO HaxoauTcs B npegenax 60-100 kr/4. B TO ke Bpemsi cCorfiacHo
OTe4YeCTBEHHON MeToauke [6] pacxon ropsyven Boabl Yepes npubop HopmupyeTes (360
Kr/4). Mpn ncnbiTaHnAX npeacTaBUTENbHBbIX 06pa3uoB NpudopoB MoLHOCTLO 0,85-1
KBT 1 ocobeHHO Manbix TuNopasMepoB MO OTEYECTBEHHOW MeToauke nepenag
TemnepaTyp TensioHocuTens B npubope coctasnsetr 1-2°C, 41O npuBOAUT K
N30TEPMUYHOCTMN HApPY>XHOW MOBEPXHOCTM Harpesa Mo BbicoTe npubopa. Npu aTom
BO34yX, MOAHMMAasiCb NpW HarpeBe, BCTpeYaeT TennoOoTAaKLWYy MNOBEPXHOCTb
NPaKkTU4eCKn OLHOW U TOW Xe TemnepaTtypbl, YTO OAET HECKONbKO MEeHbLUMA 3PEKT
HapPY>KHON TEnnoOTAayn MO CPaBHEHMIO CO CllydYaeM OMbIBaHUSI MOBEPXHOCTU C
BO3pacTalolen no BbiCOTe Temnepartypon (NpumepHo oT 65 go 75°C B pacyéTHOM
pexume). C Opyron CTOPOHbI, OYEBMAHO, 4YTO npu 6GonblleM pacxoge BoAbl U
COOTBETCTBEHHO Oonbllen €& CKopoCTM B KaHanax npubopa Bo3spacTaeT
3(PPEKTUBHOCTb BHYTPEHHErO0 TennoobmeHa. B3ammocBaA3b aTMX W psga  apyrux
aKTOpOB U onpeaenseT pasnuyne TennoBbiX NokasaTtenem oTonuTenbHbIX Npnbopos,
UCMbITaHHbIX NO oTedecTBeHHOM U eBponenckon (EN 442-2) metogmnkam. OcobeHHOCTH
Tennonepegadn pagnaTtopoB MNPU pasfUYHbIX  CXeMax OBWKEHWA TennoHOCUTENS,
NPUMEHSIEMbIX B POCCUMCKOA MNpakTUKe, pacCMOTpeHbl B TpeTbeM pasgene
pekomeHaaumn.

O6pawaem [JONONHUTENBHO BHMMaHWE CreunanucToB Ha TOT dakT, 4To
pOCCUICKME HOPMbl OTHOCAT HOMUHArbHbIW TEMMOBOM NOTOK K TEMMepaTypHOMY Hanopy
70°C, xapakTtepHOMy npu OObIYHbIX A9 OTEeYEeCTBEHHbIX OAHOTPYOHbIX CUCTEM
oTonneHna napameTtpax TennoHocutensa 105-70°C, 3apybexHble - K TemnepaTtypHOMY
Hanopy 50°C (npu pac4éTHbIX TemnepaTypax TennoHocutensa 75-65°C), xapakrepHomy
Ana OBYXTPYOHbIX CMCTEM M O4HOTPYOHLIX CMCTEM C TepmocTatamu y npubopoB u
3aMblKaloLLMMKN yHacTKamu.

1.16. UccnepoBaHus, npoBeaéHHole OO0 «Butatepm», nokasanu BO3MOXHOCTb
npumeHeHna pagmnatopoB «RADIK KLASIK» n «RADIK MM» B cuctemax OTONSEHUs,
3anofIHEHHbIX HN3KO3aMep3atoLUM TENSTOHOCUTENEM.

1.17. TvgpaBnuyeckne xapakrepuctukn pagnatopoB «RADIK» nonyyeHbl npwu
noaBoAdKax yCrnoBHbIM AuaMeTpoM 15 MM u npeacTaBneHbl B pasgernie 2 HaCTOAWMX
pekomMeHaaumin.

1.18. Tllpn 3akase cTanbHbIX MaHenbHbiXx paguatopoB «RADIK» cnegyet
NCXOANTb U3 HOMEHKNATYpbl, NpeAcTaBrneHHon B Tabn. 1.4, ¢ y4€TOM pas3bACHEHUI B M.
n. 1.4 n 1.5 HacToALWNX peKoMeHLaLUnn.

Mpn  KOHKpETHOM  3akase pagvaTtopoB  HeobxoauMO  yKasbiBaTb  UX
HauMeHoBaHWe, TWM, 3aTeM rabapuTHYK BbLICOTY B [JeuuMMmeTpax W [ANuHY B
caHTMMeTpax.

[MprMepbl YCNOBHOro 0603Ha4YeHUs:

- pagunatopa «RADIK KLASIK» gByxpsgHoro no rnybuHe ¢ [OBOWHbIM
opebpeHnem (tun 22), sbicoton 500 mm n gnnHon 1000 mm: «RADIK KLASIK» — 22 —
5100;

- pagnatopa «RADIK VKM», TpéxpsagHoro no rnybuHe ¢ TponHbiM opebpeHnem
(Tvn 33), Bbicoton 300 mm, gnnHon 600 mm: «RADIK VKM» — 33 — 3060.

1.19. Pagnatopbl «RADIK» Bcex TMNoB npeAHasHadYeHbl 5151 YCTaHOBKU TOJIbKO
B OOMH psi4 MO BbICOTE U rnybuHe.
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PagunaTopbl B noMeLleHnn ycTaHaBNnBaoTCA OObIMHO NMOA4 OKHOM Ha CTEHE W
Ha CTOMKax y CTeHbl (OkHa). [lnnHa pagnaTtopa no BO3MOXHOCTU OSMKHA nogdbuparbes
N3 pacyéta nepekpbiTuA He MeHee 75% [OnvHbLI CBETOBOro npoéma, noaToMmy Ans
nyywero pacnpegeneHvss TennoTbl B NomMelleHnn BblIGOp pagnaTopoB XenaTenbHo
Ha4yMHaTb C TUNOPa3MepPOB Manown rnyouHbl (Hanpumep, ¢ Tna 11).

1.20. Ha pwuc. 1.4 npeactaeBneHbl Haubonee pacnpocTpaHéHHble B
OTEYECTBEHHOM MNPaKTUKE CXeMbl CUCTEM OTOMSMIEHUS W NPUCOEOVMHEHUN K HUM
pagnaTopos.

lMokasaHHble Ha puc. 1.4 (a, 6) cxembl a. 6.
06BA3KM OTONUTENbHbIX npnbopos T
XapaKTepHbl ans OTeYeCTBEHHON o]
crnpaBovyHOM M y4ebHOM nuTepaTypbl NO | |_al

otonneHwuto [9], [10]. CornacHo aaHHbIM OO0
«Butatepm»  npu  NOAHOM  3aKpbITUK
perynupyrowen  apMmatypbl  OCTaTOyHas |
Tennootaada pagmatopa «RADIK KLASIK» ¢
HOMWHanNbHbLIM TEMMOBbLIM MOTOKOM OKOMo 1
KBT npu ycnoBHOM AnameTpe NOABOASLLMX
Tennonposogos 15 mm coctasnseT 25-35 %,
MOCKOMbKY MO BEpXHEW YacTu HWKHEN
NnoABOAKM rOpsiunin TENNOHOCUTENb NonagaeT | e.
B npubop, a MO HWXHEN YacTu TOW Xe
noaBOLKM 3aMeTHO OXNaXXAEHHbIN
BO3BpalLlaeTcss B CTOAK MW pasBoasaLLmi
Tennonposod. [loatomy OOO «Butatepm»
pekoMeHayeT, Kak npaBuro, MOHTUPOBATb
perynupyrowyto  apMatypy Ha  HWKHeEWn
noaBoAKe K paguaTopy W yCTaHaBnMBaTb .
AOMNOSTHUTENBHO  LIMPKYMNSILUMOHHBIA - TOPMO3 ) '
UNn cneuunanbHY 3anopHO-PErynmpyoLLYHo
apmarypy. Mpn 3TOM ocTaToyvHas A——=)
Tennootaada ymeHbLluaetcs 0o 4-8 %.

Ha aToM e pucyHKe nokasaHbl CXeMbl

Puc. 1.4. Cxembl cuctem BogssHOTO
oTonneHus ¢ pagmatopamm «RADIK»

AOHHOro nogknoydeHus pagmnatopos «RADIK
VENTIL KOMPAKT» (puc. 1.4 B), a Takke npucoeanHeHus paauatopoB «RADIK
KLASIK» K ropnsoHTanbHon cucteme otonnexus (puc. 1.4 ).

1.21. B coBpeMeHHOM npakTuke 06BA3KM OTONMUTENbHbLIX NpubopoB Hambonee
4YacTo npegycMaTpuBaeTCcs yCTaHOBKa 3anopHOW apMmaTtypbl Ha obeux (a He Ha OHOW)
nogsoakax. OO6bIMHO ANSA 3TOW Lenn MCNOMb3YTCA LapoBble KpaHbl C Y4ETOM TOro
dakTa, YTO TepMocTaT He SBnsieTca 3anopHon apmatypon. Ocobo nogyepkHEM, 4TO
ycmaHoeka Jio6ol 3anopHo-pe2ynupyroujell apmamypbl Ha 3aMblKarowux
yyacmekax B OQHOTPYOHbIX cMCTeMax OTOMMEHUS 3anpewjaemcs.

1.22. Pagnatopbl «RADIK VENTIL KOMPAKT» B = =

cryyae  [OOHHOMO  MOAKMIOYEHMS K MOoABOASALLMM o o
TEnnonpoBofamM OObIYHO NMPUCOEAMHSOTCA C MOMOLLbIO NN
H-o6pasHoro 3anopHoro knanaHa (puc. 1.5), KoTopbii EQ—EQ

MOXeT ObITb MCNONb30BaH Kak B OQHOTPYOHOM, Tak U B
ABYXTpyOHOM cucteme otonneHnsa. C ero nomoLlbio
MOXHO OTKIOYUTb pagnaTtop AMs ero AeMOHTaxa Wunu
TexXHu4eckoro obcnyxumBaHus 6e3 ONopOXHEHUS BCEN
cuctembl oTonneHunsa. KnanaH MoOXeT MpUCOeaUHATCHA K

Puc. 1.5. H-o6pasHbIii knanaH
ANS HWKHEro NOoAKIMYeHUs
paguaTopa

WTyuepam pagumaTtopa C BHYTPEHHen pe3bbon G 2 C nOMOLbI cheumnarnbHbIX
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nepexodHbix wtyuepoB G % x G V2. YHuBepcanbHble H-o6pasHble knanaHbl Unn unx
aHanorn MnocTaBnfalTCA C 3aBOOA-U3rOTOBUTENSA HACTPOEHHbIMU AN NPUMEHEHUs B
ABYXTPYOHOM cMUCTEME OTOMMeHus, T.e. C 3aKkpbiTbIM BCTPOEHHbIM ©Oarnacom.
MepekrntoyeHne knanaHa ansa paboTbl B OAHOTPYOHON cucTeme NPOn3BOAUTCA NPOCTbIM
BpalwleHveM 3aTBopa 6Gawnaca, npu KOTOpOM obGecneymBaeTCsi BO3MOXHOCTb
perynupoBaHnsa [ONvM TenroHOCUTEeNs, 3aTekawwero B paguatop (koadpduumeHTa
3aTekaHus).

[Ona aByxTpybOHbIX CMCTEM BMECTO yCTaHOBKM H — obpasHoro knamaHa MOXHO
NCNonb30BaTb NPOCTblE BEPTUKaNbHbIE NOABOAKN U3 METaNIMYECKUX UK NONIMMEPHbIX
TennonpoBoaoB.

1.23. B coBpeMeHHbIX cuctemax otonnenus (puc. 1.6 n 1.7) ana ymeHbLUeHUs
GecnonesHbiX TENsonoTepb  CTOSIKW, KOTOpble  MNOABOAAT  TEnfoHOoCUTENb K
NOKBapPTUPHbBIM pacnpeaenuTenbHbIM KONIEKTopaM, pasMeLLaoTCa Y BHYTPEHHUX CTeH
3[4aHus, HanpuMmep, Ha JEeCTHUYHbIX KNeTkax WM B cheumarnbHbiX BepTuKalbHbIX
KaHanax. [na pa3Bogky OObIMHO MCNONb3YIOT 3aLULIEHHBIE OT HapPYXXHOM KOppO3uu
cTanbHble WNW  MedHble TennonpoBoAbl. PekomeHayeTca NpUMEHATb  Takke
TEennonpoBoAabl U3 TEPMOCTOMKMX MNONIMMEPOB, Hanpumep, M3 NONMNPONUIeHOBbIX
KOMOMHMPOBaAHHbLIX TPyO CO CTabMNM3MpyloLEen antoMUHMEBOM OOOMOYKON WMNKn K3
NONNATMNEHOBLIX METanNoONOMMEPHbIX TPYO, MOMELLEHHbIX B TEMNMOBYH W3OMALMIO
TOMNLWNHON HE MeHee 9 MM unn B rodopmpoBaHHyo Tpyoy.

— | —

A

H=s_nod nomosor

_Lr_/
976x3.5

ﬂl (==}

<= ":‘\'k. 3 nAuNmYCON
= & nony

L1

-
W

Puc. 1.6. [AByxTpybHas cuctema otonneHus Puc. 1.7. OgHoTpyOHas nokBapTMpHas
C nepuMeTpanbHOW (NITIMHTYCHOWN) cucTemMa OTONMIEHNS
pa3BOAKOM TEMoNpPOBOLOB MO KBApTMpE

1.24. PerynupoBaHue TennoBOro notoka pagvatopoB B CUCTEMaxX OTOMNSIEHUS
OCYLLEeCTBMNSAETCA C MOMOLLbI0O WHAMBMAYASbHbIX  PErynatopoB  (Py4YHOro  wunu
aBTOMaTU4YECKOro OEeNCTBUS), BCTPanBaeMblX UNN yCTaHaBNMBaEMbIX Ha nogsogkax K
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npubopam. CornacHo CHwull 41-01-2003 [7], oTonuTenbHble NPUOOPbLI B KUMbIX

MOMELLEHUSIX [OOSKHbI, Kak MpaBuIio, ocHawaTtbca TepMocTatamu, T.e. Mpu
COOTBETCTBYHOLLEM OOOCHOBAHMM  BO3MOXHO MNPUMEHEHWE PYYHON perynvpyroLLen
apmartypbl.

OtmeTtum, 4to, Hanpumep, MICH 2.01-99 [8] n aHanornmyHble HOpMaTuBbI,
BBeEHHble B psage Opyrux pervoHoB Poccuu, Gornee xEcTko TpebyroT yCTaHOBKY
TEPMOCTATOB Yy OTOMUTENbHbIX MPUOOPOB B XWMbIX M HEKOTOPbIX OOLLECTBEHHbIX
NMOMELLIEHUSIX.

B cny4yae pasmelleHns TepMOCTaToB B HULLAX ANA OTONUTENbHbIX NpnbopoB nnu
nepekpbITUA  UX AOEeKOpaTUBHbIMW  3KpaHaMW UNM  3aHaBeckamu Heobxoaumo
npeaycMoTpeTb YCTAaHOBKY TEPMOCTATUYECKON FONTOBKM C BbIHOCHbLIM AATYMKOM.

Bonee nogpobGHble cBegeHMs O TepmocTaTax MpuBeAeHbl B pasgene 2
HaCTOALWMX pekoMeHaaumn.

1.25. [Ins HopmanbHOW paboTbl CMCTEMbI OTOMNEHUA CTOSIKU OOSDKHbI ObITh
OCHaLLleHbl 3anopHo-perynupylowern apmartypon, obecneudmBarolen Heobxogumble
pacxodbl TENSIOHOCUTENS MO CTOsIKaM B TeyeHue BCero OTOMUTENbHOro nepuoda wm
Cnyck BoAbl U3 HUX Npy HeobGxoanmocTu. [ns aTux uenen moryT GbiTb MCMNOMb30BaHbI,
HanpumMep, 3anopHble UnNn 6anaHCMpPOBOYHbIE KIlanaHbl.

1.26. CornacHo 3akni4YeHUsIM BeayLMX HEMELKUX OpraHusauuin no rurmeHe u
sawmTe okpyxatieit cpeapl INSTITUT FUR HYGIENE UND UMWELTMEDIZIN,
ERNST MORITZ ARNDT UNIVERSITAT GREIFSWALD, MEDIZINISCHE FAKULTAT
(3akntoveHne ot 10.10.2000 r.) m HYGIENE NORD GmbH, c/o BioTechnikum
(3akntoveHne ot 06.10.2003 r.) ctanbHble naHenbHble pagnatopbl « RADIK HYGIENE»
n «RADIK HYGIENE VK» tunos 10, 20S n 30 pekomeHOoBaHbl Ans nNpuUMEHEHUsa B
MEOMLMHCKUX YYPEeXOEHNAX C YYETOM BbICOKOW FMIMEHMYHOCTU U OOCTYMHOCTU ANs
Ae3NHEKLUMM 3TUX OTONUTENBHbIX NPUGOPOB.

1.27. CBegeHuns o ctoumoctn pagmatopoB «RADIK» Ha oTe4ecTBEHHOM pbiHKE C
YYETOM rMOKON CUCTEMBI CKMOOK 3aKa34ymMK MOXET Nosny4nTb B MpMe-n3rotoBuTene mnm
B Mockse no Ten. (495) 745-86-54.

1.28. dnpma «KORADO.a.s» NOCTOAHHO paboTaeT Hag COBEpPLUEHCTBOBAHMEM
otonutenbHbix npubopoB «RADIK» n octaBnsetr 3a cobon npaBoO Ha BHeCeHWe
N3MEHEHUN B KOHCTPYKLMIO N3AENUN U TEXHOSOMMYECKUA perfnameHT Ux U3roToBNeHNs B
noboe Bpemsa 6e3 npeaBapuUTENbHOrO YBEAOMMEHUNA, €CNN TOMbKO OHW HE MEHSoT
OCHOBHbIX XapakTepuCTUK NPOAYKLNN.

1.29. OO0 «Butatepm» He HECET OTBETCTBEHHOCTM 3a Kakume-nubo owmnbku B
KaTanorax, Gpowopax unm gpyrux nevatHbiX maTepuanax, B KOTOPbIX 3aMMCTBOBaHbI
MaTepuanbl HAaCTOALWLMX pekoMeHaaunn 6e3 cornacoBaHus ¢ X paspaboTynkamu.



Tabnuua 1.4. OCHOBHbIe TEXHUYECKMNE XapPaKTePUCTUKN
CTanbHbIX NaHenbHbIX paguatopoB «RADIK»

21

Vonomioe | e | 20T | s | Macca | OBuem
y pasmepbl, MM paguaTopa, BOAbl B
0603HayeHne | TennoBow NMOBEPXHOCTU cnpasouHas, | paguartope,
paguatopa NoToK Bbicota | OnuHa | HarpeBa F,

Q.. BT H L 2 Kr n
10-3050 257 300 500 0,33 3,2 1
10-3060 308 600 0,4 3,8 1,1
10-4050 327 400 500 0,45 4,2 1,1
10-4060 392 600 0,54 5 1,3
10-5040 317 400 0,45 4,2 1
10-5040 396 500 0,56 52 1,3
10-5050 476 600 0,68 6,2 1,6
10-5070 554 700 0,79 7,3 1,8
10-5080 634 800 0,9 8,3 21
10-5090 713 900 1,02 9,4 2,3
10-5100 792 1000 1,13 10,4 2,6
10-5110 871 500 1100 1,24 11,4 29
10-5120 950 1200 1,36 12,5 3,1
10-5140 1109 1400 1,58 14,6 3,6
10-5160 1267 1600 1,81 16,6 4,2
10-5180 1426 1800 2,03 18,7 4,7
10-5200 1584 2000 2,26 20,8 5,2
10-5230 1822 2300 2,6 23,9 6
10-5160 2059 2600 2,94 27 6,8
10-5300 2376 3000 3,39 31,2 7,8
10-6040 370 600 400 0,54 5 1,2
10-6050 463 500 0,68 6,2 1,5
10-6060 556 600 0,82 7.4 1,8
10-6070 648 700 0,95 8,7 21
10-6080 741 800 1,09 9,9 2,4
10-6090 833 900 1,22 11,2 2,7
10-6100 926 1000 1,36 12,4 3
10-6110 1019 1100 1,5 13,6 3,3
10-6120 1111 1200 1,63 14,9 3,6
10-6140 1296 1400 1,9 17,4 4,2
10-6160 1482 1600 2,18 19,8 4,8
10-6180 1667 1800 2,45 22,3 54
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10-6200 1852 2000 2,72 24,8 6
10-6230 2130 2300 3,13 28,5 6,9
10-6160 2408 2600 3,54 32,2 7,8
10-6300 2778 3000 4,08 37,2 9
11-3040 323 400 0,9 4,2 0,8
11-3050 404 300 500 1,12 5,2 1
11-3060 484 600 1,35 6,2 1,1
MpogomkeHne Tabn. 1.4
Vonomos | | mewn | LCEMHe | o | Macca | OGuem
0603HayeHne | TennoBow paswiepsl, MM NOBEPXHOCTU paanaropa, BOAb B
paguatopa NoToK Bbicota | OnuHa | HarpeBa F, CrpaBotHas, | pannarope,
Q.. BT H L w2 Kr n
11-3070 565 700 1,58 7,3 1,3
11-3080 646 800 1,8 8,3 1,5
11-3090 726 900 2,02 9,4 1,7
11-3100 807 1000 2,25 10,4 1,9
11-3110 888 300 1100 2,48 11,4 2,1
11-3120 968 1200 2,7 12,5 2,3
11-3140 1130 1400 3,15 14,6 2,7
11-3160 1291 1600 3,6 16,6 3
11-3180 1453 1800 4,05 18,7 3,4
11-3200 1614 2000 4.5 20,8 3,8
11-4040 416 400 1,25 5,7 0,9
11-4050 520 500 1,56 7.1 1,1
11-4060 624 600 1,88 8,5 1,3
11-4070 728 700 2,19 9,9 1,5
11-4080 832 800 2,5 11,4 1,8
11-4090 936 900 2,82 12,8 2
11-4100 1040 400 1000 3,13 14,2 2,2
11-4110 1144 1100 3,44 15,6 2,4
11-4120 1248 1200 3,76 17 2,6
11-4140 1456 1400 4,38 19,9 3,1
11-4160 1664 1600 5,01 22,7 3,5
11-4180 1872 1800 5,63 25,6 4
11-4200 2080 2000 6,26 28,4 4.4
11-5040 510 500 400 1,6 7,2 1
11-5050 638 500 2 9 1,3
11-5060 765 600 24 10,7 1,6
11-5070 892 700 2,8 12,5 1,8
11-5080 1020 800 3,2 14,3 2,1
11-5090 1148 900 3,6 16,1 2,3
11-5100 1275 1000 4 17,9 2,6
11-5110 1402 1100 4.4 19,7 2,9
11-5120 1530 1200 4.8 21,5 3,1
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11-5140 1785 1400 5,6 25,1 3,6
11-5160 2040 1600 6,4 28,6 4,2
11-5180 2295 1800 7,2 32,2 4,7
11-5200 2550 2000 8 35,8 5,2
11-5230 2932 2300 9,2 41,2 6
11-5260 3315 2600 10,4 46,5 6,8
11-5300 3825 3000 12 53,7 7.8
MpogomkeHue tabn. 1.4.
Vonoswos | memn | L20aputhme | TR RS | Macca | Obwew
obo3HavyeHne | TennosoW PasMepe!, v NoBEpPXHOCTU paanaropa, BOAbI B
pagnaTopa NOTOK Bbicota | OnuHa HarpeBa F, ChpaBotHas, | paanartope,
Quy, BT H L 2 Kr n
11-6040 604 400 1,95 8,6 1,2
11-6050 756 500 2,44 10,8 1,5
11-6060 907 600 2,93 13 1,8
11-6070 1058 700 3,42 15,1 2,1
11-6080 1209 800 3,9 17,3 2,4
11-6090 1360 900 4,39 19,4 2,7
11-6100 1511 1000 4,88 21,6 3
11-6110 1662 600 1100 5,37 23,8 3,3
11-6120 1813 1200 5,86 25,9 3,6
11-6140 2115 1400 6,83 30,2 4,2
11-6160 2418 1600 7,81 34,6 4.8
11-6180 2720 1800 8,78 38,9 54
11-6200 3022 2000 9,76 43,2 6
11-6230 3475 2300 11,22 49,7 6,9
11-6260 3929 2600 12,69 56,2 7,8
11-6300 4533 3000 14,64 64,8 9
20-3040 331 400 0,54 5,2 1,5
20-3050 414 500 0,68 6,5 1,9
20-3060 497 600 0,81 7.8 2,3
20-3070 580 700 0,94 9,1 2,7
20-3080 662 800 1,08 10,4 3
20-3090 745 900 1,22 11,7 3,4
20-3100 828 1000 1,35 13 3,8
20-3110 911 300 1100 1,48 14,3 4,2
20-3120 994 1200 1,62 15,6 4,6
20-3140 1159 1400 1,89 18,2 5,3
20-3160 1325 1600 2,16 20,8 6,1
20-3180 1490 1800 2,43 23,4 6,8
20-3200 1656 2000 2,7 26 7,6
20-3230 1904 2300 3,1 29,9 8,7
20-3260 2153 2600 3,51 33,8 9,9
20-3300 2484 3000 4,05 39 11,4
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20-5040 516 400 0,9 8,6 2,1
20-5050 645 500 1,12 10,8 2,6
20-5060 774 600 1,35 12,9 3,1
20-5070 903 500 700 1,58 15 3,6
20-5080 1032 800 1,8 17,2 4,2
20-5090 1161 900 2,02 19,4 4,7
20-5100 1290 1000 2,25 21,5 5,2
20-5110 1419 1100 2,48 23,6 57
MpogomkeHne Tabn. 1.4
Vonosos | | mewn | LCEHe | o | Macca | OGuem
. pasmepbl, MM paguaTopa, BOAbl B
0603HayeHne | TennoBom NMOBEPXHOCTU cnpasourast, | panuatope,
paguatopa NoTOK Bbicota | OnuHa | Harpesa F,
Q.. BT H L M2 Kr n
20-5120 1548 1200 2,7 25,8 6,2
20-5140 1806 1400 3,15 30,1 7,3
20-5160 2064 1600 3,6 34,4 8,3
20-5180 2322 500 1800 4,05 38,7 9,4
20-5200 2580 2000 4,5 43 10,4
20-5230 2967 2300 5,18 49,4 12
20-5260 3354 2600 5,85 55,9 13,5
20-5300 3870 3000 6,75 64,5 15,6
20-6040 602 400 1,08 10,3 24
20-6050 752 500 1,35 12,8 3
20-6060 902 600 1,62 15,4 3,5
20-6070 1053 700 1,89 18 4,1
20-6080 1203 800 2,16 20,6 4,7
20-6090 1354 900 2,43 23,1 53
20-6100 1504 1000 2,7 25,7 59
20-6110 1654 600 1100 2,97 28,3 6,5
20-6120 1805 1200 3,24 30,8 7.1
20-6140 2106 1400 3,78 36 8,3
20-6160 2406 1600 4,32 411 9,4
20-6180 2707 1800 4,86 46,3 10,6
20-6200 3008 2000 54 51,4 11,8
20-6230 3459 2300 6,21 59,1 13,6
20-6260 3910 2600 7,02 66,8 15,3
20-6300 4512 3000 8,1 771 17,7
21-3040 462 300 400 1,01 6,2 1,5
21-3050 578 500 1,26 7,8 1,9
21-3060 693 600 1,52 9,4 2,3
21-3070 808 700 1,77 10,9 2,7
21-3080 924 800 2,02 12,5 3
21-3090 1040 900 2,28 14 3,4
21-3100 1155 1000 2,53 15,6 3,8
21-3110 1270 1100 2,78 17,2 4,2
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21-3120 1386 1200 3,04 18,7 4,6
21-3140 1617 1400 3,54 21,8 53
21-3160 1848 1600 4,05 25 6,1
21-3180 2079 1800 4,55 28,1 6,8
21-3200 2310 2000 5,06 31,2 7,6
21-4040 579 400 1,41 8,2 1,8
21-4050 724 400 500 1,76 10,3 2,2
21-4060 869 600 2,12 12,4 2,7
MpogomkeHne Tabn. 1.4
Vonomioe | e | 20T | s | Macca | OBvem
obosHaveHune | TennoBsou paswiepHl, v NoBEPXHOCTU paanaropa, BO/E! B
pagnaTopa NOTOK Bbicota | OnuHa HarpeBa F, CNpaBOYHas, | paanartope,
Q.. BT H L M2 Kr n
21-4070 1014 700 2,47 14,4 3,2
21-4080 1158 800 2,82 16,5 3,6
21-4090 1303 900 3,18 18,5 4
21-4100 1448 1000 3,53 20,6 4,5
21-4110 1593 400 1100 3,88 22,7 5
21-4120 1738 1200 4,24 247 54
21-4140 2027 1400 4,94 28,8 6,3
21-4160 2317 1600 5,65 33 7,2
21-4180 2606 1800 6,35 37,1 8,1
21-4200 2896 2000 7,06 41,2 9
21-5040 692 400 1,76 10,2 21
21-5050 866 500 2,2 12,8 2,6
21-5060 1042 600 2,65 15,3 3,1
21-5070 1212 700 3,09 17,8 3,6
21-5080 1385 800 3,53 20,4 4,2
21-5090 1558 900 3,97 23 4,7
21-5100 1731 500 1000 4,41 25,5 5,2
21-5110 1904 1100 4,85 28 5,7
21-5120 2077 1200 5,29 30,6 6,2
21-5140 2423 1400 6,17 35,7 7,3
21-5160 2770 1600 7,06 40,8 8,3
21-5180 3116 1800 7,94 45,9 9,4
21-5200 3462 2000 8,82 51 10,4
21-6040 803 600 400 2,12 12,2 24
21-6050 1004 500 2,64 15,2 3
21-6060 1205 600 3,17 18,3 3,5
21-6070 1406 700 3,7 21,4 4,1
21-6080 1606 800 4,23 244 4,7
21-6090 1807 900 4,76 27,4 53
21-6100 2008 1000 5,29 30,5 59
21-6110 2209 1100 5,82 33,6 6,5
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21-6120 2410 1200 6,35 36,6 7,1
21-6140 2811 1400 7,41 42,7 8,3
21-6160 3213 1600 8,46 48,8 9,4
21-6180 3614 1800 9,52 54,9 10,6
21-6200 4016 2000 10,58 61 11,8
22-3040 584 400 1,48 7.4 1,5
22-3050 730 300 500 1,85 9,2 1,9
22-3060 875 600 2,22 11 2,3
22-3070 1021 700 2,59 12,9 2,7
MpogomkeHne Tabn. 1.4
Vorosros | mown | [eGapummee | S | Mecca | Oouem
. pasmepbl, MM paguaTopa, BOAbl B
0603Ha4eHne | TennoBown NMOBEPXHOCTU cnpasourast, | panuatope,
pagmaTtopa NoTOK Bbicota | OnuHa | Harpesa F,
Q.. BT H L M Kr n
22-3080 1167 800 2,96 14,7 3
22-3090 1313 900 3,33 16,6 3,4
22-3100 1459 1000 3,7 18,4 3,8
22-3110 1605 1100 4,07 20,2 4,2
22-3120 1751 1200 4,44 22,1 4.6
22-3140 2043 300 1400 5,18 25,8 53
22-3160 2334 1600 5,92 294 6,1
22-3180 2626 1800 6,66 33,1 6,8
22-3200 2918 2000 7,4 36,8 7,6
22-3230 3356 2300 8,51 42,3 8,7
22-3260 3793 2600 9,62 47,8 9,9
22-3300 4377 3000 11,1 55,2 11,4
22-4040 742 400 2,02 9,8 1,8
22-4050 928 500 2,53 12,2 2,2
22-4060 1114 600 3,04 14,6 2,7
22-4070 1299 700 3,54 17,1 3,2
22-4080 1485 800 4,05 19,5 3,6
22-4090 1670 900 4,55 22 4
22-4100 1856 1000 5,06 24,4 4.5
22-4110 2042 400 1100 5,57 26,8 5
22-4120 2227 1200 6,07 29,3 54
22-4140 2598 1400 7,08 34,2 6,3
22-4160 2970 1600 8,1 39 7,2
22-4180 3341 1800 9,11 43,9 8,1
22-4200 3712 2000 10,12 48,8 9
22-4230 4269 2300 11,64 56,1 10,4
22-4260 4826 2600 13,16 63,4 11,7
22-4300 5568 3000 15,18 73,2 13,5
22-5040 897 500 400 2,6 12,1 2,1
22-5050 1121 500 3,26 15,2 2,6
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22-5060 1345 600 3,91 18,2 3,1
22-5070 1569 700 4,56 21,2 3,6
22-5080 1794 800 5,21 24,2 4,2
22-5090 2018 900 5,86 27,3 4,7
22-5100 2242 1000 6,51 30,3 5,2
22-5110 2466 1100 7,16 33,3 5,7
22-5120 2690 1200 7,81 36,4 6,2
22-5140 3139 1400 9,11 42,4 7,3
22-5160 3587 1600 10,42 48,5 8,3
22-5180 4036 1800 11,72 54,5 9,4
MpogomkeHne Tabn. 1.4
YcnosHoe Hﬁmvg; - r'abapuThele .T;&iiﬂ; Macca Obbem
0603Ha4yeHne | Tennoeom PasMEpe!, v NOBEPXHOCTU paaiaropa, BOAbI B
pagunaTopa NoTOK Bbicota | OnuHa | Harpesa F, CripaBotHas, | paararope,
Q.. BT H L W Kr n
22-5200 4484 2000 13,02 60,6 10,4
22-5230 5157 500 2300 14,97 69,7 12
22-5260 5829 2600 16,93 78,8 13,5
22-5300 6726 3000 19,53 90,9 15,6
22-6040 1046 400 3,18 14,5 24
22-6050 1308 500 3,98 18,2 3
22-6060 1569 600 4,78 21,8 3,5
22-6070 1830 700 5,57 254 4,1
22-6080 2092 800 6,37 29 4,7
22-6090 2354 900 7,16 32,7 5,3
22-6100 2615 1000 7,96 36,3 5,9
22-6110 2876 600 1100 8,76 39,9 6,5
22-6120 3138 1200 9,55 43,6 71
22-6140 3661 1400 11,14 50,8 8,3
22-6160 4184 1600 12,74 58,1 9,4
22-6180 4707 1800 14,33 65,3 10,6
22-6200 5230 2000 15,92 72,6 11,8
22-6230 6014 2300 18,31 83,5 13,6
22-6260 6799 2600 20,7 94,4 15,3
22-6300 7845 3000 23,88 108,9 17,7
33-3050 1029 300 500 2,78 9,2 2,8
33-3060 1235 600 3,33 11 3,4
33-3070 1441 700 3,88 12,9 4
33-3080 1646 800 4,44 14,7 4.6
33-3090 1852 900 5 16,6 5,1
33-3100 2058 1000 5,55 18,4 5,7
33-3110 2264 1100 6,1 20,2 6,3
33-3120 2470 1200 6,66 221 6,8
33-3140 2881 1400 7,77 25,8 8
33-3160 3293 1600 8,88 29,4 9,1
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33-3180 3704 1800 9,99 33,1 10,3
33-3200 4116 2000 11,1 36,8 11,4
33-3230 4733 2300 12,76 42,3 13,1
33-3260 5351 2600 14,43 47,8 14,8
33-3300 6174 3000 16,65 55,2 17,1
33-4050 1300 500 3,93 18,4 3,4
33-4060 1560 600 4,72 221 4
33-4070 1820 400 700 55 25,8 4,7
33-4080 2080 800 6,29 294 5,4
33-4090 2340 900 7,07 33,1 6
OkoH4aHve Tabn. 1.4
Hommra- Mabaputhbie fnowane Macca O6béM
YcnosHoe NbHbIA paamephbl, MM Hapy>XHOM a
o603Ha4eHue | TennosoWn NOBEPXHOCTU paaiaropa, BOAbI B
pagunaTopa MOTOK Bbicota | OnuHa HarpeBa F, chpaso4has, | paanartope,
Q.. BT H L W Kr n
33-4100 2600 1000 7,86 36,8 6,7
33-4110 2860 1100 8,65 40,5 7.4
33-4120 3120 1200 9,43 44,2 8
33-4140 3640 1400 11 51,5 9,4
33-4160 4160 400 1600 12,58 58,9 10,7
33-4180 4680 1800 14,15 66,2 12,1
33-4200 5200 2000 15,72 73,6 13,4
33-4230 5980 2300 18,08 84,6 15,4
33-4260 6760 2600 20,44 95,7 17,4
33-4300 7800 3000 23,58 110,4 20,1
33-5040 1250 400 3,91 18,4 3,1
33-5050 1562 500 4,89 23 3,9
33-5060 1875 600 5,87 27,6 4,7
33-5070 2188 700 6,85 32,2 5,5
33-5080 2500 800 7,82 36,8 6,2
33-5090 2812 900 8,8 41,4 7
33-5100 3125 500 1000 9,78 46 7,8
33-5110 3438 1100 10,76 50,6 8,6
33-5120 3750 1200 11,74 55,2 9,4
33-5140 4375 1400 13,69 64,4 10,9
33-5160 5000 1600 15,65 73,6 12,5
33-5180 5625 1800 17,6 82,8 14
33-5200 6250 2000 19,56 92 15,6
33-6040 1455 600 400 4,68 22 3,6
33-6050 1818 500 5,86 27,6 4.4
33-6060 2182 600 7,03 33,1 5,3
33-6070 2546 700 8,2 38,6 6,2
33-6080 2910 800 9,37 44 1 7.1
33-6090 3273 900 10,54 49,6 8
33-6100 3637 1000 11,71 55,1 8,9
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33-6110 4001 1100 12,88 60,6 9,8
33-6120 4364 1200 14,05 66,1 10,7
33-6140 5092 1400 16,39 77,1 12,5
33-6160 5819 1600 18,74 88,2 14,2
33-6180 6547 1800 21,08 99,2 16

33-6200 7274 2000 23,42 110,2 17,8

2. T'mpgpaBnnYecKumn pacyér

2.1. 'ngpaBnuyecknn pacyéT NPoBOAUTCHA MO CYLLUECTBYHOLMM MeToauKam C
NPUMEHEHNEM OCHOBHbIX PacCY&THbIX 3aBUCUMOCTEWN, WU3MNOXEHHbIX B crneuuanbHOMn
cnpaBoYHO-UHGPOpMaunoHHon nutepatype [9] n [10], ¢ y4€TOM OaHHbIX, NPUBEAEHHbIX
B HACTOSALLMX pekoMeHaauunsXx.

2.2. lpn rmgpaBnu4yeckoM pacyéTe TennonpoBOOOB MOTEPU [aBfeHUs Ha
TpEeHne 1 npeofonieHMe MECTHbIX COMPOTUMBIIEHUI crnefyeT onpefenstb no mertony
«XapaKkTepPUCTUK CONPOTUBIIEHNS»

AP =S - M? (2.1)
nnnm no Metoay «yaesibHbIX NUHENHbIX noTepb AaBrieHnA»
AP=RL+2Z, (2.2)

raoe AP - noTepu gaBneHusi Ha TpeHre U NpeogoneHne MecTHbIX CONnpoTMBNEHNN, [a;
S=A (" - xapakTepucT/Ka CONpOTUBIIEHUS y4acTKa TeNsonpoBoAOB, paBHada notepe
AaBreHust B HEM npu pacxoge TennoHocutens 1 kr/c, I'Ia/(Kr/c)Z;

A - ypgenbHoe CKOPOCTHOE [aBrfieHne B TennonpoBodax Mpu pacxone
TennoHocutens 1 kr/c , Ma/(kr/c)? (NpUHUMaeTcs No NPUNoXeHMo 1);
(= [(/1 /d, )L+ 2;] - NpuBeO&HHbIN  KO3I(PPUUMEHT  COMPOTUBIIEHMUS

paccunTbIBaEMOro y4acTka TensnonpoBoaa;
A - KO3DPUUNEHT TpeHUs;
d_, - BHYTPEHHUI AMameTp TENnonposoaa, m;

6H

Ald,, - npuBea&HHbIN KO3 MULMEHT rngpaBnmM4eckoro TpeHus, 1/m (ans crtanbHbIX

TennonpoBoAoB CM. NpusoxeHue 1);
L - pnvHa paccunTbiBaEMOro y4actka TennonpoBoaa, m;
X( - cymMma KOI(MUUMEHTOB MECTHbIX COMPOTUMBIIEHUA Ha pacCYUTbIBAEMOM

y4acTke ceTu;
M - mMaccHbIM pacxon TENSIOHOCUTENS, Kr/C;
R - yoenbHas nuHenHasa noteps gasneHusa Ha 1 m Tpyo6bl, Ma/wm;
Z - MecCTHble NoTepu AaBrieHnst Ha yyacTke, la .
2.3. 'vapaBnu4yeckue xapakrepuctukn paguatopos «RADIK» onpegeneHs! npu
noaBoKax yCrioBHbIM AgnameTpom 15 mm.
'MapaBnuyeckMe McnbITaHUA NpoBedeHbl cornacHo metoamke HUMcaHTEXHUKK
[11]. OHa no3BonsieT onpeaensaTb 3HAYEHUSA NPUBEAEHHBLIX KOIPPULMEHTOB MECTHOIO
conpoTuBneHnst Cuy U XapakTePUCTUK COMPOTUBIIEHUSA S,y NMPU HOPMaribHbIX YCIMOBUAX
(npn pacxopge Boabl Yepe3 npubop 0,1 kr/c wnm 360 kr/4) nocne nepuoga
aKkcnnyaTtauuMmM, B TeYeHue KOTOpPOro KoadpUUMEHTbI TPEHUS MEPHbIX Y4YacTKOB
CTanbHbIX HOBbLIX TPYy6 Ha nNoaBoAKax K MCMbITbIBAEMbIM OTONUTESbHBIM Npudopam
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AOCTUratoT 3HaAYEeHU, COOTBETCTBYIOLUMX KOI(PDUUMEHTY TPEHUs cTanbHbIX TPyb C
9KBMBAIIEHTHOM LepoxoBaToCcTbio 0,2 MM, MNPUHATOM B KayecTBe pacyéTHOW NS
CTanbHbIX TENNONPOBOAOB OTEYECTBEHHbLIX CUCTEM OTOMNSEHUS.

CornacHo akcnnyaTauMoOHHbIM UCMbITaHUAM psga paaMaTopoB U KOHBEKTOPOB,
npoeeaéHHbiM OO0 «Butatepm», rngpaBnMyeckme nokasaTenn OTOMUTENbHbIX
npubopos, onpeaenéHHble No YyNoOMsAHYTOM MeToauke [11], B cpegHeEM COOTBETCTBYIOT
TpéxneTHeMy cpoky paboTbl NpnHOPOB B OTEHYECTBEHHbIX CUCTEMAX OTOMNSIEHUS.

2.4. B T1abn. 2.1 npuBeaeHbl rMapaBriMYECKME XapaKTepUCTUKM paavaTopoB
«RADIK KLASIK» npu HopMaTMBHOM pacxofe ropsyent Boabl Yepes npunéop Mq,= 0,1
kr/c (360 Kr/4), xapakTepHOM A5 OAHOTPYOHbBIX CUCTEM OTOMMAEHUA MPU NPOXone BCeW
BOObl 4epe3 npubop, a Takke AononHuTenbHo npu pacxoge 0,02 kr/c (72 kr/a),
XapakTepHOM Ana ABYXTPYOHbIX CUCTEM OTOMMEHMA U O4HOTPYOHbLIX C 3aMblKaloLLMM
y4yacTKOM M TepmocTatoM Ha nogsogke. [pu HeobGxoguMmocTu € OOnNyCcTUMOW Ans
NPaKTUYECKMX pPacYE€TOB MNOrPELHOCTbI0  AaHHble Tabnuubl 2.1 MoryT  ObITb
WHTEpPNONMpoBaHbl  Ans  APYrMx  pacxogoB  TennoHocutens.  [mgpasnuyeckue
XapaKTePUCTMKM NPU OBMXKEHUN TEMMOHOCUTENSA NO CXEMaM «CBEPXY-BHU3» U «CHU3Y-
BBEPX» MNPAKTUYECKN HE 3aBUCAT OT BbICOTbI M ANWHbLI paguaTopa npu Bbicote o 600
MM 1 anuvHe go 3000 mm.

Ta6bnuua 2.1. YcpeAHEHHbIE 3HaYeHUSA r’MAPaABIIMYECKUX XapaKTepUCTUK
pagmnatopoB «RADIK KLASIK» «RADIK MM» npu ycnoBHOM gnameTtpe
noaBoAsilMX TensonposoaoB 15 mm

XapakTepucTuka
KoadpnumeHT mecTtHoro CONPOTUBINEHNS S10%
M T conpoTusnenms & npu Ma/(kr/c)?, npwu pacxoae
oAaem vnbl pacxoge TennoHocutend TeI'IJ'IOHO,CI/ITzJ'IFIIDHe e§
paguaTtopoB paguatopos uepes npuop My, p
npuéop M,
72 xr/v 360 Kkr/v 72 Kkr/v 360 Kkr/v
«RADIK KLASIK» 10, 11 30 26 41 35,6
n «RADIK MM» ¢ 20, 21 15,5 13,5 21,2 18,5
BokoBbIM 22 14 11,5 19,1 15,8
NOAKNIYEHNEM
33 13 11 17,8 15,1
«RADIK MM» ¢ 10, 11 70 58 95,7 79,5
AOOHHbIM 20, 21, 22,
NnOAKNIOYEHNEM 33 52 44 71,1 60,2

2.5. [Ina py4Horo perynupoBaHus TennoBoro notoka paguatopos «RADIK
KLASIK» ucnonb3ytoT kpaHbl no NOCT 10944-97, KpaHbl ONS PYyYHOW pPeEryrvpoBKU
dupm «IEPL, ApmatypeHn» (ABcTpus), «daHdocc» (danus), «Komany» (PpaHums),
«OBeHTpony, «Xanmarep» n «XoHesenn» (FCepmanus) n gp.

2.6. [Ins aBTOMaTMYECKOro perynupoBaHus B ABYXTPYOHbIX HACOCHbLIX CUCTEMaX
oTonneHus MOXHO pekoMeHaoBaTb TepmMocTaThl «EPL-TS-90-V» C
npucoeanHuTenbHbIMM pasmepamu 3/8" n 1/2" (coBnagarowme gna oboux pasmepos
rmapaBnnyeckne Xxapaktepuctvkm npegcrtaBneHbl Ha puc. 2.1), RTD-N dwupmbl
«daHdoce» (cm. puc. 2.2, a), A, RF n AZ compmbl «OBeHTpon», TepMocTaTbl MOAENU
3809 unn 809 compmbl «Koman» n gp.

3Ha4yeHnss Koa(hpuuneHToB MecTHoro conpotmBneHns ¢ paguatopoB «RADIK
VENTIL KOMPAKT» cO BCTPOEHHOM Ha 3aBOAE-U3roTOBUTENE BEHTUNbHON
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TepmocTtatmnyeckon BctaBkon Ne 4333 pupmbl «Xanmarnep» Ans ABYXTPYOHbIX cuctem
oTOMMeHna npu eé HacTpoike Ha pexum 2°C (npu oTKpbITUM KnanaHa Xp=0,44 mm)
npusegeHbl B Tabn. 2.2. 3HavyeHnsa { nonyyeHbl Npy yCroBHOM AnamMmeTpe noasodok 15
MM U yYCpeaHeHbl A1 pacxo4oB TennoHocuTens Yyepes pagunatop B npegenax 35 — 120
kr/4. C 3aBofa 3TK pagnaTopbl NOCTaBMASTCA NPU NOSTHOM OTKPLITUW KnanaHa.

Ta6bnuua 2.2.
3HauyeHns ¢ npy Ne MOHTa)XKHOW HaCTPOWKK KranaHa
Tun paguatopa MonHoe
1 2 3 4 5 6 OTKPbITNE
VK, VKL, VKU [ 81000 | 5500 | 1400 670 350 200 70
VKM 83000 | 6000 | 1500 850 520 360 220

[Ana ogHOTPYOHbLIX CUCTEM OTOMNIEHNS MOXXHO PEKOMEHAOBATb A5 YCTAHOBKUN Ha
nogsogkax Kk paamatopam «RADIK KLASIK»  cneumanbHble  TepmocTatbl
YMEHbLUEHHOro ruapaenuyeckoro conpotmeneHna RTD-G (puc. 2.2, 6), mapkn M
dupmbl «OBeHTpon» (puc. 2.3), Tuna «Super» pupmbl «Xanmanep» (puc. 2.4), «F'EPL-
TS-E» (puc. 2.5), mogenn 804 doupmbl «Koman» n Tuna H dompmbl « XoHeBenn».

HaknoHHble nuHum (1,2,3...) Ha guarpammax puc. 2.1 n 2.2 (a) nokasbiBaroT
AnanasoHbl nNpeaBapuTENibHONM HACTPOKMKM KnanaHa perynatopa B pexume 2K (2°C).
Hactponka Ha pexunm 2K o3Ha4vaeT, YTo TepMoCcTaT YaCTUYHO MPUKPbLIT U B Cryyae
NnpeBbILWEHNST 3aaHHON TeMnepaTypbl BO3gyxa B OTannMBaeMoM nomelleHun Ha 2K
(2°C), oH nepekpblBaeT AOBWXKEHME BOAbl B NOABOAsWEM Tennonposoge. JTO
obLenpunHATOe B €BPOMENCKOM NPaKTUKe YCNOBME HAaCTPOMKM TEPMOCTATOB MO3BONSET
noTpebutento He TONbKO CHWXaTb TemrnepaTypy Bo3gyxa B MOMELLEHUU, HO U MO ero
XenaHunto eé noeblwaTtb. B psge cnyyaeB Beaétca Gonee ToyHas HacTtpomka Ha 1K
(1°C), a uHorga ponyckaetcs HacTpomka Ha 3K (3°C). OyeBugHO, Mpy MNOSTHOCTLIO
OTKPbITOM KnanaHe rugpaBnuyeckoe COMpoTUBIEHNe TepmocTaTa Oyaetr 3amMeTHO
MeHble. Hanpumep, Ha puc. 2.1 nMHUA «MakKCMManbHOro mnoAbEMa» LUTOKa
Tepmoctata npu pexume HacTponkm Ha 2K nokasbiBaeT CywleCTBEHHO 6onbliee
3HadyeHne nepenaga [OaBMNeHUd, YeM §MHUS, XapakTepusylllas «MakcumarbHoe
OTKpbITUE» TEPMOCTaTa.

Ha puc. 2.3 u 2.5 HakfOHHble T§WHUM XapakTepusylT ruapasnnyeckne
XapaKkTepPUCTMKN TePMOCTaTOB ANs OAHOTPYOHbIX CUCTEM OTOMNNEHUSA NPU HACTPOWMKE Ha
pexumbl 1K, 2K nnu 3K, a Takke npy NONHOCTLIO OTKPLITOM KranaHe.

Ha puc. 2.4 ykasaHbl 30HbI HACTpPOKMKkKM TepMmocTaToB «Super» Ha 1K unn 2K npu
ycnoBHoM anameTtpe noasonok 10, 15 n 20 mm.

OTmeTum, YTO rugpasnuyeckne xapakrepuctnkm tepmoctatoB «[ EPL-TS-E»
Kak NpsiMbIX, Tak 1 YrNOBbIX NPW YCTAaHOBKE Ha NOABOAKaX YCNOBHbLIM gnameTpom 15, 20
n 25 MM nNpakTU4eckn coBnagaroT.

MpeactaBneHHble Ha puc. 2.2 (0) HaKMOHHbIE JIMHUM  XapaKTepuayoT
rmapaBnuYeckme XapakTepucTUKM TEPMOCTATOB Af1S OAHOTPYOHbIX CUCTEM OTOMNMEHUSN
RTD-G dupmbl «daHpocc» npu ycTaHOBKE Ha NoABOAKAX B pexumme HacTporku Ha 2K
(2°C). OT™MeTMM, 4TO, KaK MpaBuno, TepMOCTaTbl YCIOBHbIM AnaMeTpom 25 MM Ha
noABoAKax K NaHesnbHbIM pagnaTopam He NPUMEHSOTCS.

B ogHoTpybHbIX cuctemax otonneHus c pagmatopamm «RADIK KLASIK»
uenecoobpasHo NPUMEHSTb TPEXXOAOBble TepmocTaTtbl, obecrneymBawowme ynobHble
nogkntoveHrne K npnbopy M MOHTaX 3amblkaroero yyactka. Cpeou HUX MHTEpecCHbI
TpéxxopoBble TepmocTaTbl upm «[EPL», «OBeHTpon» M Op., Yy KOTOpPbIX OCU
TEPMOCTaTUYECKUX [OSIOBOK NeprneHanKYNspHbl MNIIOCKOCTU CTeHbl. OTMeTuM, 4To
rmapaBnuYecKkne XxapakTepucTuku pagnaTopHbIX y3rioB C TPEXXOOO0BbIMU TepMOCTaTamm
onpeaensalT nepenag AasfeHMn Mexay noaBoadwmm u obpaTHbIM naTpybkamun y
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3aMblKaloLLLErO y4acTKa, 3aBUCAT OT HACTPOMKN Ha KOIhPULMEHT 3aTeKkaHus, pacxoaa
TENNOHOCUTENS B CTOSIKE W OT TMOPABNYECKUX XapaKTePUCTUK OTOMUTENbHbIX
npnbopos.

Mcnonb3oBaHne TPEXXOOOBbIX TEpMOCTaToB B  OAHOTPYOHbIX cucTemMax
oTonneHna obecneymBaeT 6onee BbICOKME 3HAYEHMA KOIPMPUUMEHTA 3aTeKaHUS Yem
npyv UCMONb30BaHUM TEPMOCTATOB MOHMKEHHOrO COMPOTUBNEHUA, MOHTUPYEMbIX Ha
nogsoakax kK npmbopam.

Ha puc. 2.1 n 2.5 Ha nepeceyeHUn KpUBbIX, XapaKTePU3YOLLNX 3aBUCUMOCTb
rmaopaBin4ecKoro ConpoTUBEHNS TEPMOCTATOB OT pacxoda BoApl, ¢ nimHmen AP=1 6ap
= 100 «klMa ykasaHbl 3Ha4yeHUs pacxofHbiX KoadduumeHtoB K, [(M3/q)-6ap‘1/2]. Ons
OOHOTPYOHbIX CUCTEM OTOMMEHUS PEKOMEHOYeTCs NPUMEeHATb TepmocTtaThl ¢ K, = 1,2
[12].

Kv [(m*/9) - 6ap™'”?]

0,001 2 3 45 0,01 2 3 45 01 2 3 45 1
100 @ i 10°
s - A - s
4 - T 4
3 et L 3
MaKc. 2> v H a : a <Z]makc
AL
/ I y,
10 -+ AT ==l€|= &::: — 102
S -
= H vi | > 5
4 B 4
3 7 3
2 F t 7 2
/A
e === ==rz=iss 4 #10
>== ras 7
5 : 7 . 5
i i :
2 3 v ! 3
- ;’ -
=9 7 2
q 2 T v
= / 7 r B0
= 01 7 — sszizossssimn L 1
= ZSEEEiS i H eEn
g r &
Fi
R 5 1 7 5
5 AT st ‘ -
E 3 ’f | y s %
3“ i | r i lc
=2 A 2 F
7 A 14
A 7
0,01 4 I 0.1
1

1 3 45 0 2 3 45 102 2 3 45 10°
Pacxon M (xr/q)



33
[b - rpaHu1Ua rapaHTMpoBaHHOW BeclwymHoi paboTbl KnanaHa
Puc. 2.1. T'vapaennyeckne xapakrepuctukm tepmoctaToB «FTEPLI-TS-90-V»

C npucoeauHuTENbHbIMK pasmepamm 3/8" n 1/2" ¢ HacTpolikor Ha pexum 2K (2°C)
M NPU CHATOW TepMOCTaTU4ECKON rofioBke (Npu MNOSTHOM OTKPbITUN BEHTUNSA)

a.
RTD-N 15 1 2 3 4 567N
109 1 P v 100
8{ o8 a A - &
61 o A "-._1 X =
51 05 74 i V.4 4
4 0.4 / 1t 40
] ri A y A N F mE u
31 0,3 7 / /T30 dB(A) T 30
25 dB(A
24 0.2 7 % // ,/ —f ) 20
AP | AP A A AP
(M s.ct.)| (6ap) / i /,/ / (xITa)
11 o + A A 10
08 0,08 v v 7 " 8
064 o008 " L :
054 0,05 - #
N r A y i ri £L
0,41 004 y £ way ;, 4
_ 3
0.3 1 0,03 f1 4 F‘ ¥, fj
024 002 A /[ 1/ A / fj 2
] / /Y1 VIIIALL
// y
014 001 1
1 2 3 45 7 10 20 30 4050 70 100 200 300 400500 700 1000
M (kr/a)
41=15°% 0,020,053 005007 0,1 0,2 03040507 1 2 3 45 7 10 KBt
41=20° 0,03 0.050,07 0.1 0,2 030,405 0,7 1 2 3 45 7 10 20 kBt
21=40% 0,050.07 0.1 02 03040507 1 2 3 45 7 10 20 30 40 KBt

6.
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Puc. 2.2. T'vapaBnnyeckme xapaktepucTukm TepmoctaTtoB «JaHdoce»:
a — RTD-N 15 npu pasnunyHbIX YPOBHAX MOHTa)XHOW HACTPOMKKU KNnanaHa
Ana ABYXTPYOHLIX cMCTEM OTONNeHns ¢ nogsogkamu d, 15 mm;

6 — RTD-G gns rpaBMTauUMOHHBIX M HACOCHbIX OOHOTPYOHbIX
cucTem otonnexus ¢ nogsoakamu dy 15, 20 n 25 mm
(Mpn HacTpowke Ha pexnm 2K)
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Puc. 2.3. Tnapasnuyeckue xapakTepuctukm TepmocTtaToB cepun «M»
durpMbl « OBEHTPON» NPU PasfUYHbBIX PEXUMAaX HACTPONKN
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Puc. 2.5. T'vapasnuyeckne xapakTepucTukm TepMoCcTaToB
«FEPL-TS-E» npu pasnuyHbIX pexxmMmax HacTpOrKu

Mpu onpeneneHun K, B nepBoM NpuBMVKeHUM NpuHMManu, 4to 1m> Boabl
Xxapaktepuadyetcss macconm B 1 TOHHy. B obwem cnyyae 6onee KOPpeKkTHO BMECTO
«0BBEMHOro» pacxogHoro koapduumneHta K, npuHumaTtbe 0603HaAYEHWE «MaCCHOro»
pacxoaHoro koachduumerTa Ky ¢ pasmepHocTbio [(T/4)-6ap ™).

Ha puc. 2.1, 2.2 (a) n 2.5 cTpenkamm unu nyHKTUPOM MOKa3aHO, Mpu Kakux
pacxogax BoOAbl 3KBUBANEHTHbIA YpPOBEHb 3BYKOBOrO [AaBfEHWS  TepMOCTaToOB He
pocturaet 25 wnun 30 pab. O6blMHO 3TOT YpPOBEHb 3BYKOBOIO [aBfIEHUSA He
npeBbILLaeTCH, ecnm CKopocTb Boabl B noasogkax He 6onee 0,6-0,8 m/c, a nepenag
AaBneHus Ha Tepmoctate He npesbiwaeT 0,015-0,03 MlMa (1,5-3 m BoA. cT1.) OT™MeTUM,
4yTO Ans obecneveHns HopmanbHOM paboTbl TepMocTaTa nepenaj OaBrieHUs Ha HEM
AoIKeH 6bITb He meHee 0,003-0,005 MrMa (0,3-0,5 m Boa. CT.).

B cnyyae OOHHOro nogkmnyeHus pagnmaTtopoB, Kak, B YaCTHOCTM, NOKa3aHo Ha
puc. 1.4, crnegyet AOMNOMHUTENBHO YYUTbIBaTb rMOPaBANYECKUE XapaKTEPUCTUKK
NPUCOEeANHNTESTbHON rapHUTYpPBI.
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2.7. TnapaBnuyeckue xapakTepucTUKM OTOMUTENBLHOrO Npubopa 1M noasoasALLNX
TENNONPOBOAOB C PErynvpyoweil apMmaTyport B 0gHOTPYOHbIX CUCTEMAX OTOMMEHUS C
3aMblKaloWUMKM  y4acTkamm onpedensioT  KO3MMPUUMEHT  3aTeKaHus  Upp,
XapaKkTepuayHLLMIA oM TEMNNOHOCUTENS, NPOXOAsLIEro Yepes npubop, oT obLLero ero
pacxoda B NoABoAKe K paguaTtopHoMmy y3ny. Takum o6pasom, B 0AHOTPYOHbIX cucTemax
oTonneHus pacxof BoAbl Yepes npnbop M, kr/c, onpenenseTcsa 3aBUCUMOCTbLIO

M M (2.3)

cm
rae app - KO3AMMULIMEHT 3aTeKaHns BOAbl B Nprbop;

M, - maccHbIi pacxog TennoHOCUTENA MO CTOSIKY OAHOTPYOHOW  cUCTeMbl
OTONNEHNSA NP OAHOCTOPOHHEM MOAKMOYEHUN pagMaToOPHOro yana, Kr/c.

2.8. B Tabnuue 2.3 npuBeneHbl YCpeAHEHHble 3HaYeHus KoadpduuneHToB
3aTekaHuss dn, Y3noB OAHOTPYOHBLIX CUCTEM BOASIHOrO OTOMMEHUS CO CTarnbHbIMU
naHenoHbiMM  paguatopamn «RADIK KLASIK» npu OOHOCTOPOHHEM OOKOBOM
noacoeavHeHUM TEnnonpoBOAOB W XapaKTepHOM NS NaHemnbHbIX paanaTopoB
coveTaHun anamMeTpoB TPyO CTOSAKOB (dcr), CMELLEHHBIX 3aMblKalOLLMX YHaCTKOB (day) U
noaeoaok (dn) B 0AHOTPYOHbIX cMCTEMaxX OTOMMEHUS.

wp = Gy

Tabnuua 2.3. YcpeAHEHHbIe 3Ha4YeHUs K03a(hPMLMEeHTOB 3aTeKaHuA
Onp Y3710B OAHOTPYOHBLIX CUCTEM BOASHOIO OTOMIIEHUS CO
CTanbHbIMMK NnaHenbHbiMU paguatopamu «RADIK KLASIK»

Bua TepmocTara Tun 3HayYeHNs Onp NpK
paguaTopa der X day X dp = 15x15x15 (Mm)

dunpma «F'EPL, ApmatypeH»: 10, 11 0,205
T1n «FEPU-TS-E» ¢ XXnakoCcTHbIM
gatumkom npu Xp=0,44 mm 20,21, 22, 33 0,225
dnpma «F'EPL, ApmatypeH»: 10, 11 0,305
T1n «FEPU-TS-E» c XXnakoCcTHbIM
aatymkom npu Xp=0,7 mm 20,21, 22, 33 0,335
dnpma «aHdoccey: 10, 11 0,2
TMn RTD-G c ra3okoHaeHcaTHbIM
gatymkom npu Xp=0,57 mm 20,21, 22, 33 0,22
drpma «OBeHTpON»: 10, 11 0,2
TMn M € XNOKOCTHbIM SaTYMKOM
npu Xp=0,44 MM 20, 21, 22, 33 0,205
dupma «Xanmanep» Tmn «Super» 10, 11 0,195
C XMAKOCTHbIM JAaTYMKOM
npn Xp=0,44 Mm 20, 21, 22, 33 0,2

3HaueHus pp NPU YCTaHOBKE TEPMOCTaTOB OMNpeaeneHbl NMPu HaCTPONKe UX Ha
pexum 2K (2°C) n pacxonax TennoHocutens B ctosike 240-540 Kr/u.

Mpn nogBogkax K paguaTopamMm YCNoOBHbIM AnamMeTpoMm 15 MM MCNonb3ykTcA
Tepmoctatel RTD-G 15 (kogoBbin Ne 013L3743 - yrnoson n 013L3744 - npsimon),
«EPU-TS-E» (mapka 1 7723 11 ¢ X,=0,44 mm unun Hosast mogens ¢ Xp=0,7 MM) nnu
«M» (apTukyn 118 54 04). 3ameTum, 4TO rMapaBNUYECKUE XapaKTEPUCTUKUN YrIOBbIX U
NpsIMbIX (MPOXOAHBIX) TEPMOCTATOB NPAKTUYECKN COBNaaatoT.

2.9. lMNMpn uncnonb3oBaHUM B OAHOTPYOHLIX CUCTEMaAX OTOMSIEHUS pagMaTopoB
«RADIK VENTIL KOMPAKT» ¢ TepmocTaTtom «Super» 1 AOHHOM MOAKMNIOYEHNN NOABOA
TENSIOHOCUTENST pPEKOMEHAYeTCa OCyLlecTBNaATb 4Yepe3d H-o6pasHble knanaHbl C
perynupyembiMn 6arinacamm (3amblKaloWMMn yqacTkamum), MO3BOSISAIOLWNMU U3MEHATD
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KOahpMUMEHT 3aTekaHus obbivHO B AnanasoHe 0,3 — 0,5. Mpwu atom K, H-o6pasHoro
knanaHa usmensietcst ot 1,81 go 1,34 [(M*/u)-6ap™).

Ha puc. 2.6 nokasaHa 3aBMCMMOCTb NoTepb AaBneHnsa B H-obpasHoM knanaHe
«Vekolux» dupmbl «Xarmanep» OT obuiero pacxoga TEMNNOHOCUTENS NMPU PasfINYHbIX
3HadYeHusIX koadpdumumeHTa 3aTekaHusi, a Ha puc. 2.7 — perynupoBOYHasa KpuBas,
onpefenspowasa Konu4yectso 060OpPOTOB HACTPOMKUM B 3aBUCMMOCTU OT BeESNIUYUHDI
Koa(hdpuumeHTa 3aTekaHus.

Ky 1,27 1,34 1,48 1,80 1,71
KoapmumenT saTexannn (%) 90 45 40 35 30
30 . \\> a"’, “300 ~ 3000
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Pacxoa M (kr/a) Hacrpolika (ofopoma)
Puc. 2.6. T'mapasnuyeckue xapakTepucTuku Puc. 2.7. JluHna HacTporiku
H -o6pasHoro knanaHa «Vekolux» npu pasnnyHbIx H -o6pasHoro knanaHa «Vekolux»

3Ha4YeHUAX KOS(*)(*)VILI,VIGHTG 3aTeKaHuA

Hanpumep, npu pacxoge tennoHocutens 260 Kr/4 n koadpduumeHTe 3atekaHns
0,35 notepsa gaeneHus B H — o6pa3Hom knanaHe «Vekolux» paBHa 26 mb6ap (2600 IMa)
— CM. puc. 2.6. 13 puc. 2.7 BnagHO, 4To nNpu KoapduumeHTe 3aTtekaHus, pasHom 0.35,
cnegyeT NPOBECTM HAacTpouky Ha 4,5 oboporTa.

2.10. KoahpuumeHTbl 3aTekaHns Npu yCTaHOBKE TEPMOCTaTOB onpeerieHbl, Kak
yKasblBanoch, Npu Ux Hactporke Ha pexum 2K (2°C). OyeBuaHO, Npy TakoM MeToae
onpegeneHns KoadduuneHTa 3atekaHns noTpebHasa nnowaab NOBEPXHOCTU HarpeBa
oTonuTenbHoro npmubopa 6yaeTt Gonblue, YeM NMpu pacyETe UCX0Aa U3 rMApaBMYECKUX
XapaKTEepPUCTMK MOJSTHOCTbIO  OTKPLITOrO  KranaHa, XapakTepHOro [Ans  cnyyaes
NPUMEHEHNS PYYHbIX KPAHOB 1 BEHTUNEN.
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2.11. 3HadeHua yOenbHbIX CKOPOCTHbIX [aBfieHun U NpuBeLEHHbIX
KO3h(PULIMEHTOB TMAPABMIMYECKOrO TPEHUS AN CTalnbHbIX TEMNSONpPOBOA4OB CUCTEM
OTONMEHNA NPUHUMAIOTCS, KaK YKasblBanoch, No NpunoxeHuwo 1, ons meaHblx Tpy6 - no
NPUNOXEHNIO 2.

'MapaBnmMyeckne xapakTepPUCTUKNM KOMOUHUPOBAHHbLIX MNOAMMNPONUIEHOBbLIX TPY6
npusegeHsbl B TP 125-02 [13], ansa meTtannononMmepHbix Tpy6 aHanornyHoble gaHHble
umetotca B OOO «Butatepm», a Takke B dupmax, nocTaBnALNX
MeTannononMmepHble TeNONPOBOAbI.

2.12. 3HaveHnss KO3I(PPUUMEHTOB MECTHOrO COMPOTUBIIEHNA KOHCTPYKTUBHbIX
9NIEMEHTOB CUCTEM BOASHOIO OTOMSIEHMS NpuHMMaKTca Mo «CnpaBoOYHUKY
npoekTuposLUnkay, 4. 1 «OtonneHney [9].

2.13. CornacHo gaHHbiMm OO0 «Butatepm» npomnsBoguTENIbHOCTL HACOCOB ANS
CUCTEM  OTOMNSIEHMs,  3anofHAemblx  aHTugpusom  «DIXIS-30», Heobxogmmo
yBenuumeatb Ha 10%, a ux Hanop Ha 50% B CBA3U C CyLLECTBEHHbIM pasnnymvem
Tennogu3ndecknx CBOMCTB aHTUdpm3a 1 BOAbI.
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3. TennoBoun pacuyér

3.1. TennoBon pacyéT npoBOAUTCHA MO CYLLECTBYOWMM MeToauKaMm C
NPUMEHEHNEM  OCHOBHbIX PACYETHbLIX 3aBMCUMOCTEN, U3MNOXEHHbIX B crneuuanbHOM
cnpaBoYHO-UHGOpMaunoHHon nutepatype [7], [8], [9], [10], ¢ y4é€TOM [OaHHbIX,
npuBeaEHHbIX B HACTOSALWMNX pPeKOMeHaAaUUNAX.

3.2. Mpwn HaxoxaeHnn obLuero pacxoda BoAbl B CUCTEME OTONSEHMS €€ pacxos,
onpefenéHHbin  ncxoas mM3  obwmx  TennonoTepb  34aHUsA,  yBENUYMBAaETCS
NPoNopUMOHanbHO MNonpaBoYHbIM KodddumumeHTam. lepBbid U3 HUX S 3aBUCUT OT
HOMEHKNaTypHOro Lara paguartopa 1 NpuHMMaeTcs B 3aBUCUMOCTHM OT Tuna paguaropa
no tabn. 3.1, a BTopon - £ onpedensieTca [Aonen yBenuyeHus Tennonotepb vepes
3apagnaTopHbIn  y4acToOK WM MNpUHMMaeTcss B 3aBMCUMOCTM OT TuMa Hapy>XHOro
orpaxxaeHus Takke corfnacHo faHHbiM Tabn. 3.1.

Tabnuua 3.1. 3HayeHus nonpaBoYHbIX Ko3dpcuumneHToB B1 U P2

Tun BbicoTa Cpegnui ) B2 npu ycTaHoBke
paavatopa paguaTopa, | HoMeHKNaTypHbIi B+ Y HapYXHOM | Y Hapy»HOro

MM war, BT CTEHbI OCTEeKNneHns
300 51 1

10 400 65 1,004 1.04 1.1
500 79 1,006
600 93 1,008
300 81 1,006
400 104 1,01

1 500 128 1,02 1,03 1.08
600 151 1,03
300 83 1,007

20 500 129 1,02 1,03 1,08
600 150 1,03
300 116 1,015
400 145 1,029

21 500 173 1,039 1,02 1.08
600 201 1,063
300 146 1,029

20 400 186 1,046 1015 104
500 224 1,082
600 262 1,11
300 206 1,075

33 400 260 11 1,01 1,02
500 312 1,152
600 364 1,205

[Mpy HaxoXaeHUn 3HaYeHUn Ly y4uTbiBariM HOMEHKNaTypHbIW War TUMnopasmepos
paguaTopoB, Hanbonee pacnpoCTPaHEHHbIX B CUCTEMAX OTOMNSEHUS XUMbIX 3a4aHui. o
HalMM daHHbIM 3TO Npubopsbl ¢ anuHon o 1400 mm BkoYMTENBLHO. [ONa NaHenbHbIX
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paguatopoB c gnuHon 6Gonee 1400 MM CpaBHUTENLHO HeBeNMKa, MNO3TOMY MpwU
HaxXoXOEeHWM [y HOMEHKIATYPHbIN LWar AMVHHbIX PaaMaTopoB HE YYMUTbIBAIICS.
Mpn wncnonb3oBaHUM TEMMNOU3ONIMPOBAHHBLIX 3aWMTHBLIX 3KPaHOB MOXHO

npuHumatb S, =1.

YBenuyeHve TennonoTepb 4epe3 3apaguatopHble  ydacTKU  HapYXHbIX
orpaxaeHun He TpebyeT yBenuyeHus nnowaau Tennonepegarollert NoBepxXHOCTU W,
COOTBETCTBEHHO, HOMMWHAINbHOrO (HOPMaTMBHOIO) TEMNSIOBOro MNOTOKa Mnpu nogdope
paguaTtopa, MOCKOSMbKY TernnoBOoW MNOTOK OT npubopa Bo3pacTaeT NpakTUYeckun Ha
CTONBKO Xe, Ha CKOSbKO BO3pacTatoT TensionoTepu.

Mpn BBEAEHUN MONPaBOYHbIX KOAPUUMEeHTOB £ U B Ha obwun pacxon
TENSIOHOCUTENS B CUCTEME OTOMNSIEHUS MOXHO B MEPBOM MPUOMAMXKEHUN HE yYnTbiBaTb
AOMNOJSTHUTENbHBIA pacxod TensoHOCUTEenNs No CTosikaM  WUNW BETBSAM K paguartopam,
nonaras, 4to ¢ JONYCTUMOWN ANs NPaKTUYECKUX PacyYETOB MOrpeLlHOCTbO yBENn4eHme
pacxofa rno BCeM CToAKaM (BETBSAM) NPOnopLMOHAibHO YBEMNYEHUIO UX Harpys3ok.

3.3. MNpwn noabope pagnaTopoB, OCHALLEHHbLIX TEepMOCTaTamMu, AN MUHUMU3aL MK
pucka pasbanaHCMpoOBKM  CUCTEMbl OTOMMEHWS B Nepuog IKcnnyataumm u BO
nsbexaHne HapyweHus 3akoHa O 3awmTe npaB noTpebutens, a Takke cornacHo
€BpOnenckMM CTaHgapTam TensonoTepu, onpeaenéHHble No POCCUMCKUM MeToAuKam
[9], [10], cnemyer yBenuuuBaTb B 1,15 pasa AOna nOMewWeHUn, B KOTOPbIX
yCTaHaBMBalOTCA paanaTopbl C aBTOMaTUYECKMMKU TepMoperynatopamu [5].

3.4. TennosBonm noTok paguatopa Q, BT, npu ycnosusax, OTAUYHBIX OT
HOpMarsibHbIX (HOPMUPOBAaHHBIX), onpeaenseTcs no popmyne

Q:Q/zy (@/70)l+nc(an/0,ly”bp:QHygplgpsz:
:KHy70F¢1§02bp , (31)

roe Quy - HOMUHambHbI TEMoBOW MOTOK paauaTopa Mpy HOpMaribHbIX YCIOBUSIX
(npuHumaeTca no Tabn. 1.3 1 1.4), BT;

© - dakTnyeckuin TemnepaTypHbIi Hanop, °C, onpeaensembiii No dopmyrne

-t , (3.2)

31ecb
t, n t, - cooTBETCTBEHHO HayanbHaa U KOHeYHasa TemnepaTypbl TeNnoHocuTens (Ha
BXOA€E M BbIXOAe) B oTonuTensHoM npubope, °C;

t, - pacuyéTHaa TemnepaTypa MOMeLLEHMsl, MPUHMMaeMasi PaBHOW pPaCYETHOM
TeMnepaType Bo3ayxa B oTannvesaeMom nometieHun tq, °C;

Atnp' nepenag TeMnepartyp TenJioHocuTena wmexay BXOoAOM U BbIXOAOM

oTonuTensHoro npueopa, °C;

70 - HOpMUPOBaHHbLIA TeMnepaTypHbIt Hanop, °C;

C - nonpaBOYHbIN KO3IPUUMEHT, C MOMOLLBID KOTOPOro YYUTbIBAETCHA BIMsiHUE
CXeMbl OBWKEHUS TEMNMNOHOCUTENSA Ha TEMMOBOM NOTOK U KO3 PULUNEHT Tennonepenayn
npubopa nNpuM HOPMUPOBAHHLIX TEMMepaTypHOM Hamnope, pacxoge TennoHocuTensa u
aTMocepHOM AaBreHun (NpuHMMaeTcsa no tTabn. 3.2);

N n m - amnupu4eckne nokasatenu CTerneHn COOTBETCTBEHHO NMPU OTHOCUTENbHbIX
TemnepaTypHOM Harnope 1 pacxoe TenfioHocuTens (npuHumatoTes no 1ab. 3.2);

an - (baKTI/I‘-IeCKI/Iﬁ MacCHbIN pacxoq TenJsioHocuTesNa 4epes OTONUTESTbHBLIN

npubop, Kr/c;
0,1 - HOPMMPOBAHHbLIA MAaCCHbLIN pacxod TEMNSIOHOCUTESNS Yepe3 OTOMUTESNbHbLIN
npnbop, Kr/c;
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b - 6e3pa3MepHbIil MONPaBOYHbLIA KOI(PPUUMEHT Ha pacyéTHoe aTMocdepHoe
AasneHue (npuHumMmaeTcs no tabn. 3.3);

p - 0Ge3pasMepHbI MONPaBOYHLIA  KOIMPAPULMEHT, C MOMOLLBI KOTOPOro
yuuTbIBaeTCs crneumdurka 3aBMCUMMOCTM TENSIOBOro MoToka W KoadduumneHTta
Tennonepenayv naHesbHOro paguMartopa oT ero AnuHbI NPU ABMXEHUN TennoHOCUTENs
Mo CXeMe «CHM3Y-BBepx» (MpuHUMaeTcsa no 1abn. 3.4); Nnpy ABWXEHUM TennoHocuTens
Mo CXeMaM «CBEepXY-BHU3» N «CHU3Y-BHU3» p=1;

¢, =(©/70)"" - GeapasMepHbIi MONPABOYHBIA KO3(PEMULMEHT, C NOMOLLBLIO KOTOPOro
YUYUTLIBAETCS M3MEHEHME TEMnoBOro MoToKa OTOMUTENbHLIX NPUBOPOB MPU OTANYMU
PacyY&THOrO TemmnepaTypHOro Hamopa OT HOPManbHOro (MPUHUMaeTcst no Tabn. 3.5 -
3.7);

0, :c-(an/O,l)’"- 6e3pa3MepHbIl  MOMPaBOYHbIA  KOIPMULMEHT, C MOMOLLbIO

KOTOPOro YyYMTbIBAETCA W3MEHEHME TEMNOBOro MOTOKa OTOMUTENbHOro npuéopa npu
OTNMYMM  PacYETHOTO MacCHOrO pacxofda TennoHocuTens 4epes3 npubop OT
HOPMarnbHOro C Y4ETOM CXEeMbl ABWKEHUS TENNoHOCUTENs (MpuHUMmaeTcs no Taobn. 3.8);

K., - xoacbduumeHT Tennonepedaun paguatopa Npu HOpManbHbIX YCMOBUSIX,
onpeaensieMbl nNo oopmyne
Qny 2.0
K, = , Bt/(Mm“-°C) , (3.3)
- F-70
F — nnowaab HapyxHOW TemrnooTAaloleil MNoBepXHOCTM paauatopa, M

(npuHMmaeTcs no tabn. 1.4).

Ta6bnuua 3.2. YcpeaHEéHHbIe 3Ha4YeHNA NOKa3aTenen cTteneHun
n v m nkoacpdnuueHTa ¢ NpU pasnIUYHbIX cXeMax
ABWXeHUs TeNJIOHOCUTENA B paguatopax

Cxema Pacxopn
[BIKEHUS TennoHocutensa My, n c m p
TennoHocuTens
Kr/c Kr/y
Ceepxy-BHU3 0,015-0,15 | 54-540 0,3 1 0 1
CHusy-BBEPX 0,015-0,15 | 54-540 0,33 0,8 0,1 T§64”'
CHU3y-BHM3 0,015-0,1 54-360 0,28 0,95 0 1

Ta6nuua 3.3. 3HayeHusa nonpaBoYHoro koadcpuumneHTa b

Tun b npu atmoccepHom aaenenHuu, rfla (Mm pT. cT.)
paaunato | 933 947 960 973 987 1000 | 1013,3 | 1040
Pa (700) | (710) | (720) | (730) | (740) | (750) | (760) | (780)
10 0,973 | 0,977 | 0,982 | 0,986 | 0,99 | 0,995 1 1,009
11, 20 0,968 | 0,973 | 0,978 | 0,984 | 0,989 | 0,995 1 1,01
21 0,965 | 0,971 | 0,977 | 0,983 | 0,988 | 0,994 1 1,012
22 0,963 | 0,969 | 0,975 | 0,981 | 0,987 | 0,994 1 1,012
33 0,961 | 0,967 | 0,973 | 0,98 | 0,986 | 0,993 1 1,013




Ta6nuua 3.4. 3HavyeHus nonpaBoYHoOro KkoadcpuumneHTa p

Tun 3HauyeHusa p npu gnvHe paguatopa L (Mm)
paanatopa | 400 500 | 600,700 | 800,900 | 1000-1200 | 1490
u bonee
10, 11 1,09 1,07 1,04 1,02 1
20.21,22.33| 1,06 1,05 1,025 1,01 1

Ta6nuua 3.5. 3HauyeHMA nonpaBoYHOro KoadcpuumeHTa @1

1 Npu cxeme ABUXKEHUSA (1 Npy cxeme ABUXKEHUS

0, TEeNnoOHOCUTENS 0, TennoHocuTens
°C Ceepxy- | CHuay- CHuay- °C Ceepxy- | CHuay- CHuay-

BHU3 BBEPX BHU3 BHW3 BBEpPX BHU3
44 0,547 0,539 0,552 78 1,151 1,155 1,149
46 0,579 0,572 0,584 80 1,19 1,194 1,186
48 0,612 0,605 0,617 82 1,228 1,234 1,224
50 0,646 0,639 0,65 84 1,267 1,274 1,263
52 0,679 0,673 0,684 86 1,307 1,315 1,301
54 0,714 0,708 0,717 88 1,346 1,356 1,34
56 0,748 0,743 0,752 90 1,386 1,397 1,379
58 0,783 0,779 0,786 92 1,427 1,438 1,419
60 0,818 0,815 0,821 94 1,467 1,48 1,458
62 0,854 0,851 0,856 96 1,508 1,522 1,498
64 0,89 0,888 0,892 98 1,549 1,564 1,538
66 0,926 0,925 0,927 100 1,59 1,607 1,579
68 0,963 0,962 0,964 102 1,631 1,65 1,619
70 1 1 1 104 1,673 1,693 1,66
72 1,037 1,038 1,037 106 1,715 1,737 1,701
74 1,075 1,077 1,074 108 1,757 1,78 1,742
76 1,113 1,116 1,111 110 1,8 1,824 1,783

Tabnuua 3.6. 3Ha4yeHMsA nonpaBoO4YHOro KoacpduumneHTa @,
npu ABUXEHUMU TENNIOHOCUTENS MO CXeMe KCHU3y-BBepX»

Mnp Mnp

Kr/c Kr/y ®2 Kr/c Kr/y P2
0,015 54 0,662 0,07 252 0,772
0,02 72 0,681 0,08 288 0,783
0,03 108 0,71 0,09 324 0,792
0,04 144 0,73 0,1 360 0,8
0,05 180 0,747 0,125 450 0,818
0,06 216 0,76 0,15 540 0,833

MprvmMeyaHve. 3HaYeHne @, Npy ABUKEHUM TEMMOHOCUTENS «CBEPXY-BHWU3» PaBHO 1,
«CHU3Y-BHU3» - 0,95
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3.5. KoadpcbmumeHT Tennonepegaun pagvatopa K, Bt/(mM? - °C), npu ycrnosusix,
OTIIMYHbBIX OT HOPMarnbHbIX, onpeaensieTcst No opmyne

K=K, -(©/70) -c-(M,, [0} -b-p=K,, -(©/70) -0, b-p. (3.4)

3.6. CornacHo peaynbtatam TeEMNMOBbIX WCMbITAHUM pasfMyHbIX 06pa3LoB
pagnaTtopoB «RADIK KLASIK» n «RADIK VENTIL KOMPAKT» 3Ha4yeHus1 nokasaTtenemn
cteneHn n N m 1 KoadpdPUUMEHTa € 3aBUCAT He TOSNbKO OT WCCreAoOBaHHbIX
AManasoHoB M3MeHeHUss ® n M, HO Takke OT BbICOTbI, MMYyOUHbLI U ANVHLI Nprubopa.
Ona ynpoweHna WHXEHepHbIX pacyéToB 06e3 BHECEHWsT 3aMEeTHOW MOrpeLlHoCcTm
3Ha4yeHUs 3TUX nokasaTenen, No BO3MOXHOCTU, BbiNM ycpeaHeHbl ANS yKa3aHHbIX B
Tabn. 3.2 npegenos 3HavyeHUn My,. MNpun aBxeHWM Boabl B Npubope no cxeme «CHU3y-
BBEPX» B X04e uccnenoBaHusi BbINIO0 YCTAaHOBIEHO, YTO TEMSOHOCUTENb ABMXETCS MO
3TOW CXeme Inuvb MO ABYM - YeTbIpéM BepTUKarnbHbIM KaHanam (B 3aBUCUMOCTU OT
yucna psgoB naHenen no rnybuHe npubopa), Gnvkanwnm K nogsoaawmm GOKOBbIM
TennonpoBogaM, a Mo OCTalnbHbIM MO CXEMe «CBEpXy-BHU3», MNPUYEM C 3aMeTHO
MEHbLUMM pacxodoM  TennioHOCUTENA W, Kak CreacTBuMe, C MeHbLUen cpeaHewn
TemnepaTypoun Boabl. B pe3dynbTate Takoro pacnpeneneHus noTokoB TEMNMIOHOCUTENS Y
KOPOTKUX NPUBOPOB CHWXEHME TennooTAayu MeHee 3aMeTHO, YeM Yy OnvHHbIX. [Ons
y4yéTa 3TOoro ob6CcTosATENLCTBA NPY ONpPeaeneHnn TENNO0TAAYM pagmMaTopoB ¢ 6OKOBbIMU
noaBoAdALLMMIN  TEeNNonNpoBOAaMK, TeMnNOHOCUTENb B KOTOPbIX OBWXKETCA MO cxeme
«CHU3Y-BBEPX», crieqyeT y4uTbiBaTb MOMNPaBOYHbIA KOIMPMUUNEHT p, NPUBEAEHHLIN B
Tabn. 3.4.

3.7. lNpn onpepgeneHun TensioBbIX XapakKTEPUCTUK paanaTopoB BCEX MoAeneu
AanuHon 6onee 1400 mm (kpome paamatopoB «RADIK MM» n «RADIK VKM») cnegyet
yunTblBaTb CHWXEHMEe TennooTdadnm cornacHo pekomeHgaumam n. 1.14. [Ona
pagnatopoB «RADIK VKM» HeobxogMmo AOOMOMHUTENbHO BBOAUTL MOMNPAaBOYHbIN
MHOXMWTESb Ha TENMoBble NoKasaTenu cornacHo tabn. 1.5.

3.8. NMonesHbINn TenmnoBon NOTOK TENMONPOBOAOB NPUHUMAETCS OObIMHO PaBHbIM
50-90% ot obwen TennootaauuM Tpyd nNpu nNpoknagke UX y HapPYXHbIX CTEH U
pocturaet 100% npu pacnonoXeHnn CTOSIKOB Y BHYTPEHHUX neperopofok. TennoBou
NOTOK 1 M OTKPbITO MPOMOXEHHbIX BepPTUKaNbHbIX W TOPU3OHTAlNbHbLIX MNagKnx
MeTannmyeckux Tpyb, OKpalleHHbIX MacnAHOW KpackoW, onpegendetrcd o
NPUITOXEHUIO 3.

3.9. lMpn wucnonb3oBaHun aHTMdpM3a HeobxoguMmas nnowagb MNOBEPXHOCTU
HarpeBa p[ofkHa ObITb yBenuMyeHa B cpegHem B 1,1 pasa NoO CpaBHEHUIO C
paccyMTaHHOW Npu TENNOHOCUTENE BOAE.
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4. NMpumep pacyéTta aTaxecTtosika OQHOTPYOHOM
CUCTEeMbl BOOASIHOIO OTONJIEHUS

Ycnosus 0ns pacyéma

TpebyeTcs  BbINONHUTL  TEMMIOBOM PacCyET ITaXKecTosika BepTuKaribHOW
OOQHOTPYOHOM CUCTEMbI BOASHONO  OTOMNEHUA CO CTanbHbIMW NaHesIbHbIMU
pagmnatopamm «RADIK KLASIK». Pagnatop ycTtaHOBMEH Mo OKHOM Ha Hapy>XHOW
cTeHe 6e3 HMLWKN Ha NepBOM  aTaxe 18-3TaKHOro XXMNoro Aoma, NPUCOeAMHEH K CTOSIKY
CO CMELEHHbIM 3aMblKalolWmMm ydyacTkoM M TepmoctatoM «OBeHTpon» Tun M Ha
noasoake k npubopy. [1BuxxeHne TeNNIOHOCUTENSA B NPMOOpPE NO CXEME KCHU3Y-BBEPX».

Tennonotepy nomelleHnss ¢ y4éToM KoadpdpuumeHta 3anaca 1,15 (cm. n.3.3
HacTosWwmMx pekomeHgauun) coctaBnawT 1200 Bt. Temnepatypa ropsdero
TEeNSIOHOCUTENS Ha BXo4e B CTOSK t, ycnoBHO npuHumaeTcs pasHon 105°C (6e3 yqéTta
TennonoTepb B MarucTpanu), pacyéTHbl nepenag TemnepaTyp no crosiky At,=35°C,
TemrnepaTtypa BO3gdyxa B OTaniMBaemMom nomeweHnn t;=20°C, armocdepHoe
AasneHuve sosgyxa 1013,3 rla, 1. e. b=1. CpeagHnin pacxoq Boabl B ctosike Mg =480
kr/4 (0,133 «kr/c).

HOnameTtpbl  TpyG  onpeaeneHbl B pesynbTarte npegBapuUTenbHOro
rmgpaBnuyeckoro pacdéta u paeHbl 15 MM, oOwas panvHa BepTUKanbHO WU
ropusoHTanbHO pacnonaraembix Tpy6 B nomeueHun coctasnset 3,5 M (Lyp. 8=2,7 M,
L. r=0,8 m).

[NocnedosamenibHOCMb MEMI08020 pacyéma

Tennoson NoTok npubopa B pacyéTHbIX ycnosuax Q. BT onpegenseTcsa no
np

dopmyne
w = oo = Qo (4.1)
rae Qnom - TENMONOTEPU NMOMELLEHUSA NPU PACYETHBIX YCrNoBUsaXx, BT;
Qmp,n - nosnesHbIn TenmoBon NOTOK OT Tennonposogos (Tpyo), BT.

B Hawwem npumepe npunumaem Qpp. =0,9 Qpmp,

roe Qmp =Amp. s - me. etQmp. 2 me. 2 (4.2)

Qmp. ¢ N qmp - TENNOBbIE MOTOKM 1 M OTKPLITO MPOMOXEHHbLIX COOTBETCTBEHHO
BepTMKaNbHbIX M FOPU3OHTalNbHbLIX rMagkux Tpyb, onpeaensiemble MO NPUIOXEHUIO 3,
Bt/m;

Lyp ¢V Ly, . - 0bLWAA AnvHa COOTBETCTBEHHO BEPTUKASBbHBIX U FOPU3OHTASTbHBIX
TennonpoBodoB, M.

Qmp.n =0,9(74,1-.2,7+ 74,1.0,8:1,28) = 248 BT.

MNMonesHbi TennoBon MOTOK OT TPY® Qmpr ONpedenéH npu TemnepaTypHOM

Hanope O, =t —t,=105-20 = 85°C (6e3 yuéTa oxnaxaeHvsi BoAbl B paguaTope),

roe t, - Temneparypa TennoHocuTens Ha Bxo4e B pagnaTopHbin y3en, °C.
B obwem cnyyae pacdéTt Beaétca MTepauMoHHbIM MeTodoMm. [peaBapuTenbHO
(13 TAbn. 1.4) c y4yétom TpeboBaHMS K OU3arHYy XWUMOro MoMeLleHus BbibupaeTca
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paguatop Tuna 11 Bbicoton 500 MM M MpMHUMAaETCA COOTBETCTBYHOLEE 3Ha4vyeHue

koadhduLmMeHTa 3aTekaHna o, = 0,2 (No AaHHbIM Tabn. 2.3).
Pacxopn Boabl Yepes npubop paseH
M, =a, M,=02-0133=0,027 kr/c.

Mepenag TemnepaTtyp TENNOHOCUTENSA MeXay BXOAOM B OTOMUTENbHLIA NpuGop
1 BbIXOZOM U3 Hero At,, onpegensieTca no gpopmyne

At

2O 92 _gpec, (4.3)
" C-M,  4186,8-0,027

roe C — yaenbHas TennoémMKocTb Boabl, paBHas 4186,8 [x/(kr-°C);

le)ac” = Qnom - Qmp.n = 1200 - 248 = 952 BT

TemnepaTtypHbIn Hanop © onpegenaeTcsa no dopmyne (3.2).
At
O=t —T’W—tg =105-4,21-20=280,79°C.

Onpegensiem npeaBaputenbHO Tpebyembli TEnnoBoW MOTOK npubopa npwu

HopManbHbIX ycroBusax O™ no popmyne
Hy

o = ,Zm _ 952
Y @e,-p-b 1,205-0,701-1,04-1
raoe @, @, n p - 6espaamepHble KO3 PULUMEHTI, NPUHUMaemble no Tabn. 3.6,
3.8134.
bespa3smepHbin  KOa(pdUUMEHT p, npuHUMaeTcs no Tabn. 3.4 wucxoas wu3
npeABapuTernbHO BbIOpaHHOro Tunopasmepa pagmnartopa. B Hawewm cnyyae p=1,04.

=1084Bm , (4.4)

Ncxoasa n3 nonyyeHHoro 3HadeHnsa Q™ u xenaemon anvHel npubopa (800 -1200

Hy
MM), cornacHo Tabn. 1.4 npuHumaem tunopasmep «RADIK KLASIK» 11-5090 c Q,y =
1148 BrT.

C y4yétom pekomeHgauumn [7] pacxoxgeHuve mexay TennoBbiMW noTokamu OT
Tpebyemon u ycTaHaBnMBaemou nnowagen NOBEpPXHOCTU Harpesa paguartopa
AonycKaeTcsa B npefenax: B CTOPOHY yMeHblleHus — o 5%, Ho He Gonee, yem Ha 60
BT (npn HopmanbHbIX  YCroOBWUSAX), B CTOPOHY  YBENMYeHUs — [0 OGnvkanwero
TMnopasmepa.

Ecnn 3anac no TennoBomy noToky npesBbiwaer 10%, npu pacyéte
pekoMeHaOyeTCs yyuTbiBaTb (QaKTUYECKOEe CHWXEHWe TemnepaTtypbl BoAbl nepen
NoCTynfeHNeM B NOCreayoLLMii KOHBEKTOP.

Hesaska npu nogbope npubopa onpeaensietca no popmyne

[(0,-0"):0"] 100=59%. (4.5)

Mockonbky HeBsA3ka (3anac) He npesbiwaeT 10%, KOPPEKTUPOBKY TemnepaTypbl
TENSIOHOCUTENS Ha BXOAE B CNEeAYHOLLNN 3TAKECTOSIK MOXHO HE NPOBOANTb.
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5. YKazaHMA N0 MOHTaXy CTanbHbIX NaHeNbHbIX
pagmnatopoB «RADIK» n ocHOBHble TpeboBaHusA
K X 3KcnnyaTtauum

5.1. MoHTax cTanbHbIX naHenbHbIX paguatopoB «RADIK» npoussoantca
cornacHo TpeboBaHuam CHull 3.05.01-85 «BHyTpeHHME caHUTapHO-TEXHUYECKME
cuctemMbl» [14], HacToAWMX pekoMeHaaumn, pekomeHgauun [15], a Takke NPOCNEKTHbIX
maTtepuanos pupmbl «kKORADO a.s.».

5.2. PagnaTopbl NOCTaBRSOTCA COMMacHO HOMEHKNaType, ykasaHHouW B Tabn.
1.4, NONHOW CTPOUTENTbHOM FOTOBHOCTW, OKPALLEHHBbIMU M yNakoBaHHbIMK (cM. n. 1.11).

TpaHCNOpPTUPOBKY, XpPaHEHMEe W MOHTaX CTarbHbIX MaHenbHbIX pagnaTopoB
Heobxo4MMO NpPOM3BOAMTL Haanexawum o6pasoM, UCKIYaLWMM  MexaHuyeckue
NoBpeXAeHWs, HapyLLIEeHNs NaKOKPaCOYHOro MoKpbITUSA, nonagaHue Braru (Hanpumep,
AoXAOs, KOHOeHcaTa) W BO3OEeNCTBME arpeccuBHbIX cpeq (Hanpumep, CBeXero
LeMEHTHOro pacTBopa Unu 3acTbiBatowero 6eToHa).

5.3. PaccTtosiHne mexagy paguatopoM M CTEHOW, Y KOTOPOW OH YCTaHOBIEH,
onpenenseTcs KOHCTPYKUUAMUN KPOHLLTENHOB. PadmeTka MeCT yCTaHOBKM KPOHLUTENHOB
pagmatopoB «RADIK» n paamepbl nx NpMBa3ku nokasaHa Ha puc. 5.1 n B Tabn. 5.1.

5.4. MoHTax pagumatopoB BeOETCS Ha MNOArOTOBIEHHbLIX (OLUTYKaTypPEeHHbIX W
OKpaLLEHHbIX) MOBEPXHOCTHAX CTEH M TOMBbKO C MOMOLLBbI (PUPMEHHbIX KPOHLITENHOB. Bo
n3bexaHne aBapuHbIX CcuUTyauuni C oTonuTenbHbiMKM npubopamu «RADIK» He
pekoMeHayeTCcs MX UCMNOonb3oBaTh ANa oborpeBa NoMeLLeHNn B Nepmnog CTpomTenbCcTBa
3gaHnin. nga aTon uenu HeobxoaMMo NPUMEHATL cneuuvanbHble BO34yXOHarpeBaTenu.
HdonyckaeTca npy npoBefeHUW OTAENOYHbIX PaboT B MOMELLEHUMM B 3UMHee BpeMms
BKIMIOYNTb CUCTEMY OTOMSIEHUS, HE CHMMas ynakoBKy. TemnepaTypa TenmnoHocuTens
npwn 3TOM He JormkHa npesbiwaTtb 90°C.

5.5. MNMpn MoOHTaxe NaHenbHbIX pagnaTopoB obsi3aTenbHa YCTaHOBKA BO34yXO-
OTBOAYMKA B OOHOM U3 BEPXHUX MMYyXuX npobok paguatopa.

5.6. MoHTax paguatopoB «RADIK» ¢ mncrnonb3oBaHMEM YrroBbIX OAWHAPHbLIX
HaCTEHHbIX KPOHLUTENHOB (puC. 5.2) He0H6X0ANMO NPOM3BOANTL B CrieayroweM nopsaake:

- ydanuTb YMNakKoOBKy TOMbKO B MeCTax MpuUCOeAuHeHUss pagumatopa K
TennonpoBoam 1 KpernneHnsa KPOHLWTenHaM;

- pa3MeTuUTb MeCTa YCTaHOBKM KPOHLLUTENHOB B COOTBETCTBMM C puc. 5.1 n Tabn.
5.1; MMHUManbHbIE PacCTOSHUSA pagnaTopoB OT Mofna NPUHUMAKTCS B COOTBETCTBUU C
n. 5.10;

- Ha paccTtosHuM 105 MM OT BepxHen KPpOMKM paguaTtopa rnpocBepnuUTb B CTEHE
otBepcTns anameTpomMm 10 MM U BBEPHYTb B HUX BWUHTbI; MEXOY CTEHOM U FOSIOBKOW
BMHTa OCTaBUTb 3a30p = 5 MM;

- HageTb KPOHLWTEWHbl Ha BUHTbl, YCTAHOBUTb pagMatop Ha KPOHLUTEWHbI U
3aTeM 3aTSHYTb BUHTbI 4O OTKas3a;

- HageTb Ha HWXHME CKOObl pagmnaTtopa OUCTaHLMOHHbIE PACMOPKN: NPU MOMOLLM
perynupyroLero BUHTa pacrnopkM ycTaHOBUTb Tpebyemoe paccTosiHue paguartopa oT
CTEHbI;

- CoeMHUTb pagnaTop ¢ NoABOAALLMMN TEMonpoBogamMm CUCTEMbI OTOMIMEHNS;
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- YCTaHOBUTb BO34YyXOCOOPHMK B BEPXHIOK NMPOOKY.

5.7. Montax paguatopoB «RADIK PLAN VKL» (kpome Tuna 11) n «RADIK
VKU», He uMmelwmx KpenéxHblx ckob, BeaéTca C MNPUMMEHEHMEM KPOHLUTENHOB
komnakTHbIX MJTHOC (puc. 5.3). Kaxabliin KPOHLITENH KPENUTCA K CTEHE HAa OQHOM BUHTE.
lMocnepoBaTtenbHOCTL  onepauun  (CBeprieHne OTBEpCTUKM, YCTaHOBKA BMHTOB WU
KPOHLUTENHOB) aHanorn4yHa onncaHHoum B n. 5.6.

Puc. 5.1. PaameTka MeCT yCTaHOBKM KpoHLWTenHOB paguatopoB «RADIK» n ux npusaska

Tabnuua 5.1

Pa3swmep, [nvHa otonuTtenbHoro npubopa L, Mm
Tun pagmnatopa
MM 400 | 500-1600 | 1800 | 2000 | 2300 | 2600 | 3000
10, 20, 20S, 20VK, 20S VK,
20MM, 21, 21VK, 21MM, 22,
22VK, 22 COMBI VK, 22MM,
30, 30VK, 33, 33VK, 33MM

133 133 133 | 133 | 133 | 133 | 133

10VK 167 167 167 | 167 [ 167 | 167 | 167
10VKL 100 133 133 | 133 | 133 | 133 | 133
10MM - 133 133 | 133 - - -
11, 11VK, 11VKL, 11MM 117 150 150 | 150 [ 150 | 150 | 150
10, 20, 20S, 20VK, 20S VK,
20MM, 21, 21VK, 21MM, 22,
22VK, 22 COMBI VK, 22MM, 133 133 133 | 133 | 133 | 133 | 133
30, 30VK, 33, 33VK, 33MM

T 10VK 100 133 133 | 133 | 133 | 133 | 133
10VKL 167 167 167 | 167 | 167 | 167 | 167
10MM - 133 133 | 133 - - -
11, 11VK, 11VKL, 11MM 117 150 150 | 150 [ 150 | 150 | 150

10, 20, 20S, 20VK, 20S VK,
R 20MM, 21, 21VK, 21MM, 22,
22VK, 22 COMBI VK, 22MM,
30, 30VK, 33, 33VK, 33MM
10VK, 10VKL - - 900 | 1000 | 1133 | 1300 | 1500
10MM - - - - - - -

- - 900 | 1000 | 1133 | 1300 | 1500
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[ 11, 11VK, 11VKL, 11MM [ - | - | 833 [ 983 | 1150 | 1283 | 1483
Mpumevanue: Plan Klasik = Klasik; Plan VK=VKM =VK; Plan 11VKL =11 VKL

H, Mm 300 400 500 600 900
P, mm 145 245 345 445 745

BEPXHAR rPAHE NPHEDPA . BEFXHAR MPAHR NPHUEORA

HHX¥HAA MPAHE NPWBEOPA

-

B KOMNNeKkT BXOAWT: 1 WT. KPOHWTENH NPaesi v neswli, 2 wr. onopa, wypyne 8 x 60 mu, gobenu @ 10 mm

Puc. 5.2. YcTtaHoBKa pagmatopa Ha OAUHapPHbIX YrioBbIX KPOHLITENHax
H=300 — 900 mm, kog ansa 3akasa Z — U 300

BEPXHAR TPAHE MPHECPA 150 o
:_;. Tf{;;\ | :E*; H,mMm | B, Mm | C, Mm | Kog ans 3akasa
7% | s 300 | 8 | 109 Z - U551
Z ks 400 | 186 | 109 Z - U552
1 ] 500 286 109 Z — U553
: 600 386 109 Z - U554
= — 900 | 686 | 109 Z - U555
| W U‘ 11
HUMHARA [PAHR RUROPA ™

a0

S — —

Puc. 5.3. YcTtaHoBKa pagmartopa Ha

E KOMNNEKT BXOAMT: 2 WT. KPOHWTERH, KOMMaKTHbIX KpoHwTenHax MJOC
wypyne § x 60 wam,

awbend @ 10 mm

KpOHWTENHblI  CHabXeHbl NpefoxXpaHUTensMuM OT  CHATMS  pagvaTopoB.
Paguatopbl gnuHon o1 1800 MM kpenaTcs Ha TPEX KpoHWTenHax (TpeTun
pacnonaraeTcsa nocepeguHe paguaropa).

Paguatop yctaHaBnvBaeTCa Ha HWXKHWUIW 3axBaT KpOHLWTenHa. BepxHui 3axsar
cnefyeT BbITSHYTb BBeEpX OO OTKasa WM 3admKCMpoBaTb B 3TOM MOSMOXKEHUWU; 3aTeM
BEPXHIO 4YacTb paguaTopa npwxaTb K KPOHLUTEWHY, TOoraa BEpXHUW 3axBaT
aBTOMaTU4EeCKN 3aLLENKMBaETCH Ha BO34YyXOBbIMYCKHOW peLléTKke pagmartopa.
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MocneaHen onepaumen npu moHTaxe paguatopoB «RADIK VENTIL KOMPAKT»
ABNSAETCA YCTaHOBKA TEPMOCTATMYECKOrO dreMeHTa (TepMOCTaTUYeCKOW ronoBKWM) Ha
BCTPOEHHbIN KrianaH.

5.8. 3anpewaeTca gononHUTenbHaa OKpacka paguatopa «MmeTaniimyecKumm»
Kpackamn (Hanpumep, «CepebpsiHKOM») M «3akpawmBaHMe» BO34YXOBbIMYCKHOro
OTBEPCTUA BO34YyXO0TBOAYMKA.

5.9. He ponyckaetca ycTaHOBKa MaHENbHbIX pPaaMaTopoB C MOBPEXAEHHLIM
NaKoOKPaCOYHbIM MOKPLITUEM B KYXHAX, BAHHbIX KOMHaTax U TyaneTtax.

5.10. MNpwn MoHTaxe pagmaTtopoB cnenyet nsberatb cnydYaeB MX HENPaBUIbHON
YCTaHOBKMU:

- CINIULWIKOM HM3KOrO pasMeLlleHus, T.K. Npu 3as3ope Mexgy MNosioM U HU3OM
paguaTopa, MeHbweM 75% rnybuHbl Nnpubopa B yCTaHOBKE, yMeHbluaeTcst achdekTns-
HOCTb TennoobmeHa n 3aTpyaHseTcsa yoopka noa pagmaTtopom;

- YCTaAHOBKM pagmaTopa Ha KPOHLUTEMHaX, U3roTOBIEHHbIX APYrnMu oupmMmamu,
BMMOTHYI K CTEHE UMK C 3a30pOM, MeHbLINM 25 MM, yxyawarouwen Tennootgady npu-
6opa v BbI3blBatOLLEN MblfieBble 3anu3bl (criegbl) Haa npubopom;

- CIIMLLKOM BbICOKOM YCTaHOBKW, T.K. MpW 3a30pe Mexay MoSioM U HU30M
paguartopa, 6onbwem 200 MM, yBenuyMBaeTCsa rpaauveHT TemnepaTyp Bosgyxa Mo
BbICOTE NMOMELLEHMNS, OCOBEHHO B HMXXHEW €ro YacTu;

- CMMWKOM Marnoro 3asopa Mexay BepXoMm Henpaswsio Mpaswmo

paguatopa W HW30M NOAOKOHHMKa (MeHee 90%
iz

rmyovHbl paguaTopa B YCTaHOBKE MpU  BbiCOTe
paguatopa 500 mm 1 75% - npu BbicoTe 300 MM), T. K.
npy 3TOM YMEHbLUaeTCs TENnoBOW MOTOK paguaTtopa "‘\\'\W/ /

(cm. puc. 5.4); “@‘

- HEropM3oHTaNbHOro NOJSIOXKEHUS KOMNEKTOPOB
paguaTtopa, T.K. 93TO YyxyAdwaeT ero TensnoBble
nokasaTenu, rMrmeHNYHOCTb U BHELLHUI BUS;

- YCTaHOBKM nepen pagnaTtopoM AeKopaTMBHbIX /A
9KpPaHOB (He YYTEHHbIX NPWU TENSOBbIX pacyéTax) unu
3aKpbITMA ero wropamu, T. K. 3TO TakkKe NpMBOAMUT K Puc. 5.4. CXeMbl yCTaHOBKM
yXyALLEHUIO TennooTtaaun n TMIMEHNYECKUX  pagmaTtopa nof NnofoKOHHUKOM
Xapaktepuctuk npubopa U uckaxaet  paboTy
TepMocTata C aBTOHOMHbIM 4aTYMKOM.

Mpn aBTOMaTM4YECKOM  perynupoBaHMM He pekoMeHayeTcs  pasmMellatb
TepmocTaTtbl Ha paccTtosiHuM meHee 150 mm oT npoéma 6ankoHHon asepu n meHee 200
MM OT HM3a MNOAOKOHHMKA. B aTmx cnyyasax cnegyeT uMcnonb3oBaTb TepMocTaTbl C
BbIHOCHbIM AaTYMKOM.

5.11. MNocne oKoHYaHUA OTAENOYHbIX PaboT Heo6XoAMMO MOMHOCTLIO yAanuTb
ynakoBky. Ecnu ynakoBka Oblna 4acTUYHO CHATA WNKU NOBPEeXAeHa [0 OKOHYaHus
OTAENOYHbIX paboT, pagnartop crnegyeTt O4YUCTUTb OT CTPOUTENBHONO Mycopa U MPoYmnx
3arpsA3HEHUI, T.K. OHN CHUXKAKOT TEMSIOBOM MNOTOK OTONUTENBLHOrO Npmubopa.

5.12. MNpun HeobxoauMoCcTK yaaneHust TennoHocutenss u3 paguatopa «RADIK
VENTIL KOMPAKT», ocHawéHHoro H -obpasHbiM 3anopHbiM KnanaHoMm (puc. 5.5),
ApeHax pagnaTopa Npou3BoANTCS 0ObIYHO B CrieaytoLeM nopsiake:
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- OTBUHTUTb  KPbIWKY  3anopHO-APEHaXHOro
YCTPOWNCTBA;

- MepeKpbITb 3anopHble YCTPOMCTBA Ha BXode U
BbIXxoAe TenfoHOCUTENs;

- HageTb CMyCKHOM KpaH Ha WTyuep 3anopHo-
OPEHaXXHOro yCTPOMCTBa;

- OTKpbITb  ApPEeHaX  MNoBOPOTOM  LUTOKA
KBaZpaTHOro CeYeHus.

5.13. B npouecce akcnnyataumm cnegyet
NPOM3BOAUTbL OYUCTKY HapPYXXHbIX NMOBEPXHOCTEN pagu-
aTopa B Havane OTonuTenbHOro cesoHa U 1-2 pasa B Puc. 5.5. [ipeHax paguartopa
TeyeHue OTONUTENbLHOro nepuoaa.

5.14. Tpun ouncTke pagmaTopoB HemMNb3sl UCMNONb3oBaTh abpasnBHbie MaTepuarnsi
W CcpencTBa, SBNAKOLWMECH arpecCUBHbIMU BellecTBaMyU (CUMbHOM LUENOYBI0  UMn
kncrnorton). WcknoyaeTcs UCrnonb3oBaHWe MOPUCTbIX YBNAXHUTENEN.

5.15. llpn wucnonb3oBaHMM B Ka4vecTBe TEeNIIOHOCUTENS ropavyern BoAbl €é
napamMeTpbl AOSMKHbI, KaK YyKasblBanocb, yAoBneTBopsATb TpeboBaHuam  «[paBun
TEXHUYECKOM IKCnnyaTaumm SNeKTpuYeckux ctaHuum n ceten Poccuickon ®epepaummy
[3].

CopeprkaHne pacTBOPEHHOIO KMCnopoaa B BoAe CUCTEM OTOMMEHUS HE OOSMKHO
npesbiwatbe 20 mkr/am® [3], [16], a 3HauyeHue pH pomkHO GbITb B npegenax 8-9,5
(onTumanbHo 8,3 - 9). CoaepskaHue B Boae xernesa (oo 0,5 mr/am®) n apyrux npumeceii
- cornacHo [3], obLast XECTKOCTb - 40 7 Mr-akB/am°.

5.16. lNMpn akcnnyatauumn cTanbHbIX pagnaTopoB criedyeT MOMHUTb, YTO OHU
BeCbMa YyBCTBUTESbHbI K Ka4eCTBY BOAOMNOArOTOBKN, OCOBEHHO K COAEep)KaHWUo B BoAeE
Kncrnopoga w 3arpAsHeHun (Wwnama), a Takke K rvMapaBnuyeckum ygapam u
NPeBbILWEHUIO AaBMNeHUs TENnOHOCUTENS B CUCTEME OTOMMEHUS Bbllle A0MyCTUMOro.
Moatomy pagmnaTtopbl «RADIK» pekomeHOyeTcs, Kak ykasblBanocb, MPUMEHATb B
cucTemMax OTOMMEHUs TOMbKO C HEe3aBUCMMOW CXeMOW NOoACOeAWHEHUS K cucteme
TennocHabXeHnsi, C 3aKkpbITbiMX  pacLUMPUTENbHLIMKU  COCyAamMKu, COBPEMEHHbIMU
UMPKYNAUNOHHBIMKU  Hacocamu, a Takke C YyCTpoucTBamMu Ang  NOANUTKK
[easpupoBaHHOM BOOOW U3 BOOOMPOBOAA WS HEMOCPEeACTBEHHO M3 TENSOBOW CETW.
[na ymeHbLUeHNs OnacHOCTWM MOALUSIaMOBOM KOpPPO3uM  LienecoobpasHa ycTaHOBKa
rPS3€BUKOB, a MNpuv  NPUMEHEeHUW  TepmMocTaToB UM aBTOMATU3MPOBAHHbLIX
BO3JyXOOTBOOAYMKOB — elé U (puribTpoB, B TOM 4ucne MNOoCTosKoBbIX. KonnyecTtBo
B3BeLLEHHbIX BELLECTB B BOAE HE JOIMKHO NpeBbillaTh 7 Mr/am°.

5.17. N30bITOYHOE OaBNeHWe TEnnoOHOCUTENS, PaBHOE CYMME MaKCMMalibHO
BO3MOXHOr0 Harnopa Hacoca U rmgpocTaTM4eckoro aBfieHusl, He OOMMKHO B paboyem
pexnme CUCTEMBI OTOMNEHus npeBbllwatb B nwbom paguatope 0,87 Mla.
MuHmanbHoe NnpobHoe AaBneHne nNpu oNPeccoBKe CUCTEMbI OTOMNEHNA OOMKHO ObITb
B 1,25 pasa Gonblue paboyero (n. 4.12.31 [3]).

3ametum, yto CHwuIT 3.05.01-85 [14] ponyckaeT nosiyTOpHOe MpeBbILeHne
paboyero gaBneHUs npu UCMbITAHUM BOASHLIX CUCTEM OTonsneHus. B To xe Bpems
npakTuKa 1 aHanu3 yCcrnoBui aKCnyaTauumn naHesnbHbIX PagMaTopoB B OTEYECTBEHHbIX
cuctemax otonneHusi, nposedéHHoin OO0 «Butatepm», nokasbiBalT, 4TO  3TO
npeBbileHVe LenecoobpasHo aepxaTb B npegenax 25%. Cnegyet Takke wMmeTb B
BMAY, YTO OaBNeHWe TensIoHOCUTENsI NPy ONpPeccoBke M paboTe CUCTEMbl OTOMMEHMUS
He AOSMKHO MpeBbIWaTbh MakCMMarnbHO JONYCTUMOro ANs caMoro «crnaboro» anemeHTa
cucTembl B ntobon eé€ Touke. Hanpumep, NpyM nCnonb3oBaHMM NaHENbHbIX paanaTopos,
paccyuTaHHbIX Ha MakcumanbHoe paboyee pasneHve 0,87 Mlla, un3bbITOYHOE
AaBneHue npu onpeccoBKe CUCTEMbl [OSMKHO HaxoauTbcsa B npegenax 1,09-1,3 Mla
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He3aBUCMMO OT MaKcuMMasrbHOro pabovero AaBneHus, Ha KOTOPOe paccyYnTaHbl apyrue,
Bbonee NPoYHbIE 3M1EMEHTbLI CUCTEMbI OTOMMEHUS.

5.18. Bo usbexaHve obpasoBaHus BO3OYLUHbIX MNPOOOK 3anofiHeHMe BOOOM
CUCTEMbI OTOMNEHUS C paguatopamu, o06OpyAoOBaHHbIMM TepmocTatamu, crnegyer
Npoun3BOAMTbL CHU3Y 4Yepe3 obpaTHylo MaructTpanb Mnpu OTKPbITbIX TepmocTatax (co
CHSITbIM 3aLLUUTHBLIM KONMNaykoM 1 6e3 TepMOCTaTUYECKOro AfIEMEHTA).

5.19. TepmocTtaT He saBnsieTca 3anopHon apmartypon. Ecnm Heobxogumo
AEMOHTMpOBaTb paguaTtop, Ha MOABOAKE K KOTOPOMY YCT@HOBIEH MNPOXOOHON
TepmocTaTt, crnegyet CHATb TEepPMOCTAaTMYECKUMA 3MEMEHT M MONHOCTbK 3aKpbiTb
TepmocTaT C NOMOLLbIO MEeTanIMYecKkoro UM ynpo4yHEHHOroO NOSIMMEPHOro Konnadka, a
3aTeM 3arnywmntb Npubop CoO CTOPOHbI CHATOW MNOABOAKWN, a TakKe MepPeKpbiTb BTOPYHO
noaBOAKY.

5.20. TepmocTaTn4yeckmu arnemMeHT B YCroBUAX
aKCnnyaTauun HacTpamBaeTcs Ha Tpebyemyro Temne-
paTypy B oTannvBaemMoMm MOMeLLEHMM MOBOPOTOM €ero
PYKOSAATKM C HAHECEHHON Ha He& KPYroBOW LUKanoWn. | sk - zawura oT 3aMopaxuBaHWUs
[ns aToro HacTpoe4vHas pykosiTka noBopavmBaeTcs 4O Puc. 5.6

B 14 P 200 2P 2
[19%x 1 01 m m pi

COBMELLEHUS HYXXHOrO MHAEKCA Ha LKane PyKOSTKU C
METKOM Ha Kopnyce TepmocTaTU4eckoro anemeHTta. Ha pucyHke 5.6 npuBegeHa
TMNOBas LUKana TepMoCTaTUYECKMUX ANEMEHTOB TEPMOCTaTOoB, NpefHa3Ha4YeHHbIX AN
YCTaHOBKM B ABYXTPYOHbIX cucTeMax otonsnieHus. Ecnu Ha wkane Hapsgy ¢ no3uumsamMm
HacTPOMKM  yKasaHHbl 3HayeHuss TemnepaTyp B °C, TO OHM  SBMAKOTCS
OPUEHTUPOBOYHBIMKW, TaK Kak pakTudeckas TemnepaTypa B MNOMELEHUN YacTo
oTnM4yaeTcsa OT TemnepaTypbl BO3ayxa BOKPYr TEPMO3fieMeHTa U 3aBUCUT OT YCIOBUIA
ero pasmeweHus. lNMpn HacTpoike TepmocTaTa Ha (*) OH NPaKTUYECKU 3akpbIT, HO B
Cnyyae CHWXEeHUs BO3[yxa B oOTannuBaemoM nomelwieHnun no 6-7°C Tepmocrat
aBTOMaTU4YECKM OTKpbIBAeTCs AN 3almTbl OTONUTENbHOro npmubopa OT 3amep3aHus,
T.e. TepMocCTaT HeMNb34 cYMTaTh 3anopHOM apMaTypon.

O6pawaem BHUMaHWE, YTO MPU WUCMOSMb30OBAHUN TEPMOCTATOB C MOHTAXKHON
HaCTPOMKOW (Onsi ABYXTPYOHbIX CUCTEM OTOMMEHUSA) yCTaHOBKA HACTPOMKM Ha 1 un 2
no3vuMmM He peKoMeHAyeTCs C YYETOM pearnbHbIX YCMAOBUIW 3KCAflyaTauun CUCTEM
OTONNEHUS.

5.21. He pekomeHOyeTCHA OMOPOXHATb CUCTEMY oTonneHus 6onee 4yem Ha 15
cytok B rogy. C uenbto npegoTBpalleHus crnveBa BOAbl M3 paguartopa npu ycrnosuu
WCKITIOYEHNST OMAaCHOCTU rmapaBfNYECcKNX yaapoB B CUCTEME OTOMMEHUs AOCTaTOYHO
nepekpbITb 3anOpHYHD apmaTypy TOMbKO Ha HWKHen noasBoake K paguatopy «RADIK
KLASIK» nnn otkntounts pagmnatop «RADIK VENTIL KOMPAKT» ot H-o6pasHoro
3anopHOro Knanaxa.

5.22. Tpn HeoBXoOMMOCTM OTKIIOYEHMS pagumaTtopa OT CUCTEMbI OTOMMEHUS
(Hanpumep, onNs ero 3ameHbl) cneayeT nepekpbiTb 06e nogsoakn. Ecnn Heobxoaumo
nepekpbiTb paguatop 6e3 cnmBa BOAblI M3 Hero, crnegyer OTKPbITb  PYyYHOW
BO3yXOOTBOAYMK Ha OTKMIOYEHHOM paguatope, a nepen OTKPbITUEM 3arnOpHON
apmMatypbl y nNpubopoB AnNs MOBTOPHOrO MOAKITOYEHUS €ro K cucteme OTOMNeHus
Heob6X04MMO 3aKpbITb BO30YXOOTBOAUMK.

5.23. Bo unsbexaHne 3amep3aHus BOAbl B pagumartopax, NpuBoOAsALIEro K ux
paspbiBy, MNpY MMUHYCOBbIX TemnepaTypax Hapy>XHOro BO3gyxa He [JonyckaeTcs
OTKpbIBaTb CTBOPKMN OKOH ANA MHTEHCUBHOIO NpOBETPUBAHNSA (OCOBEHHO NPU 3aKPbITbIX
PYYHbIX KpaHax Unu tepmocTaTax y OTOnUTENbHbIX NPpMBopoB). XKunbubl U noceTuTenu
OOLEeCTBEHHbIX 34aHUA (B YACTHOCTWU, [OCTMHML) OOSMKHbI ObiTh M3BeELLEHbl 06 3TOM
TpeboBaHuu.



53

5.24. Pagunatopbl «RADIK» ¢ Tepmoctatamum 3aBoga «Heimeier» wmoryT
NPUMEHATBLCS B CUCTEMAX OTOMSEHWS, 3anOfHEHHbIX aHTU(pr3oM. B aTom cny4dae npwm
repMeTm3aunmn pe3bboBbIX COeaMHEHUI CTarnbHbIX TEMMONPOBOAOB, (OUTUHIOB N APYrnX
3M1IeMEHTOB CUCTEM OTOMNSIEHNS MOXHO UCMOMb30BaTh LUESIKOBUCTLIV NEH (HO HE NEeHbKY
n 6e3 MacnsHoOM Kpacku), repMmecun unvm aHasapobHble repMeTunku, Hanpumep, Tuna Loc-
tite 542 wn/unn Loctite 55. PekomeHayeTca Ans 9TOM LENU UCMONb30BaTb Takxke
3MNOKCUAHbIE 3Manu UM 3ManM Ha OCHOBE PacTBOPOB BUHMUIXIOPWOOB, aKpPUIOBbIX
CMON W1 akpurosblx cononumepos. ObpallaemM BHMMaHue, YTO NPU UCMNONb30BaHUN B
KayecTBe repmeTuka ynnoTHUTenbHoM HUTU Loctite 55 gonyckaetcsa roctupoBka 6e3
noTepu repMeTU4YHOCTU Nocne NOBOpoTa COeAUHAEMbIX 3NIEMEHTOB.

AHTUGPU3 JOMKEH CTPOro COOTBETCTBOBATb TpeboBaHMSAM COOTBETCTBYHOLLMX
TEXHUYECKUX YCMNOBUN. 3anoflHeHME CUCTEMbl aHTUAPU3OM [OrMyCcKaeTcs He paHee,
yeM Yepes 2-3 OHA Nocre eé MoHTaxa.

N3 wncnonbsyembix B Poccum Mapok aHTudpusa 3acnyxuBaeT BHUMaHUA
Hu3ko3amep3awwmn TennoHocutens «DIXIS-30» ¢ Hambonee onTuManbHbIM ANA
OTEYEeCTBEHHbIX YCMOBUA  3KCnryaTauMuM  COOTHOLIEHWEM  [IIMKONS U BOAbI.
Mcnonb3oBaHue aHTupusa «DIXIS-65», Tpebytowero ero pasbasneHus BoOOM B
«OOMALUHNX» YCNOBUSIX, MOXET NPUBECTU K YXYALLUEHUIO Ka4yecTBa CMeCHU.

3acnyxuBaeT BHUMaHuA 6e3onacHbld nNpu akcnnyatauun aHtudgpus «DIXIS-
TOP» Ha NnponNUnEeHrnNnMKonNeBon OCHOBE.

OTmeTuM, 4YTO 3anopHo-perynupylollas apMmartypa, Ucnorb3dyemas B cuctemMax
otonneHuna c pagmatopamm «RADIK», Takke gormkHa gonyckatb €€ akcnnyaTauuio npu
BbIOpaHHOM Mapke aHTUpu3a.

5.25. B cuctemax oTonneHus U3 MegHblX TpyO coeanHeHue ux CO CTarnbHbIMU
pagnatopamm HeobXo4MMO OCYLLECTBIIATbL C NMOMOLLBIO MEPEXOAHUKOB U3 BPOH3bI NN
KayecTBeHHON naTyHn. Bo wu3bexaHne paspylleHuss 9TUX  NepexoaHUKOB
Mcnonb3oBaHWe NbHa AN repMeTu3aumm coeamHeHui 3anpeLieHo. MoXHO NpUMEHsITb
yKasaHHble Bbllle repMeTukn. B kavyectBe nepexogHUKOB MOXeT ObiTb MCMonb3oBaHa
3anopHo-perynupytollas apmatypa ¢ KOpnycoM M HakMAHbIMU ravkamm nu3 OpoH3bl U
naTyHu.

6. Cnncok ncnonb3oBaHHOW NUTepaTypbl

1. PekomeHgauun Mo TMpPUMEHEHUIO CTanbHbIX MNaHemnbHbIX paguatopoB «RADIK
KLASIK» n «RADIK VENTIL KOMPAKT» / B.WU.CacuH, .A.bepwuackmn, B.[.KywHup u
T.H.MpokoneHko. — M.: TOO «Butatepm», 1998.

2. PekomeHpaumn Mo MNPUYMEHEHUIO KOHBEKTOPOB C KOXYXOM Tuna «YHuBepcan» u
4YyryHHelx  paguatopos/ B.W.CacuH, bB.B.lUBeuoB, T.H.MpokoneHko, JI.A.Boraukas,
. A.Bepwunackmin.- M.: HMcaHTexHuku, 1990.

3. lNMpaBuna TexXHUYECKOW IKCnyaTaunm aNeKTpUYECKNX CTaHuuin n ceten Poccumnckon
depepaunn. — M.: 3g-so HLL SHAC, 2004.

4. MexrocypapctBeHHbin ctaHgapT FTOCT 31311-2005. [lMpubopbl oTONMTENbBHbLIE.
O6bwue TexHnyeckne ycnosus. — M.: «CtangapTtuHdopmy, 2006.

5. CtaHgapt ABOK 4.2.2-2006. PaguaTtopbl 1 KOHBEKTOpbl OoTonuTemnbHble. Obuwine
TexHun4yeckume ycrnosusi. — M.: ABOK - INMPECC, 20086.

6. MeToguka onpeaeneHns HOMUHaNbLHOro TENSIOBOr0 NOTOKA OTOMUTENbHbLIX NPUBopoB
npu TennoHocutene soae/ IN.A.bepwunackunn, B..CacuH, B.A.CotueHko.- M.: HUNcaHTexHuKu,
1984.

7. CHuI1 41-01-2003. OTonnexHune, BEHTUNAUUSA U KoHAULMOHMpoBaHue. M., 2004.

8. MICH 2.01-99. OHeprocbepexeHue B 3aaHusix. HopmatmBbl Mo TennosawuTte u
TENNoBOAO3NEKTPOCHaAbXeHM0. M., 1999.

9. CnpaBo4YHMK MPOEKTMPOBLUMKA. BHyTpeHHME CaHMTapHO-TEXHUYECKNE YCTPOWMCTBA.
Y.1. Otonnenue / MNMoa penakunen U.I.Ctaposeposa.- M.: Ctponnsgat, 1990.
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10. Ckanaeu A.H., Maxos J1.M. OTtonneHune: Yueb. gns sy3oB. — M.: U3gatenscteo ACB,
2002.

11. MeToauka onpefeneHus rmapaBnuyecknx noTepb AaBfeHUs B OTOMUTEMNbHbIX
npubopax npu TennoHocutene soge / B.M CacuH, B.[. KywHup.- M.: HUAcaHTexHukn, 1996.

12. CacuH B.U. TepmocTaTthbl B poccunckmx cuctemax otonsnieHms // ABOK, 2004, Ne 5, c.
64-68.

13. TexHudeckme pekoMeHZauuu nNo NPOEKTUPOBAHUIO U MOHTaXy BHYTPEHHUX CUCTEM
BOOOCHaOXeHWsl, OTOMNSIEHUA N XNagoCHabXeHUa 13 KOMOWHMPOBAHHLIX MOSIMNPONUIEHOBBLIX
Tpy6/ A.B. Cnagkos, I'.C. Bnacos.- M., 'YT1 «HUMMOCCTPOW», TP 125-02, 2002.

14. CHul1 3.05.01-85. BHyTpeHHNe caHMTapHO-TEXHUYecKne cuctemol. M., 1986.

15. Ucae B.H., CacuH B.U. YCTpONCTBO M MOHTaX CaHUTAPHO-TEXHUYECKUX CUCTEM
3gaHun. M.: «Bbicwias wkona», 1989.

16. VHxeHepHoe obopyaoBaHWe 34aHMA U COOpYXeHun: JHumknoneaus/ [n.pen.
C.B.Akoene..- M.: Ctponuagar, 1994.

lNpunoxeHue 1

Tadoauua I1 1.1. /IlunaMuvecKkne XapaKTePUCTUKHU CTAJIbHBIX BOAOTa30MPOBOIHBIX
TpY0 mo 'OCT 3262-75* HacOCHBIX CHCTEM BOJSIHOTO OTOIVIEHUS NIPU CKOPOCTH
BOJIbBI B HUX 1 M/c

Avametp Tpy6, MM | pacxopn Boa YaenbHoe MpviBe- YnenbHas
MPpU CKOPOCTY [AMHaMUyecKoe AEHHBIN XapaKTep”CT”K1a
o> o = 1 m/c, Miw haBneHue Koadhpu. ConpOTTMB”(Se:m M
5 S| = % . rMapas- By
8 8: i 8 'Um A'104, A'10'4, im4yeckoro S'104, 8'10_4,
58 a | 5 wefu | Kkefe Ila Ila TPeHIA Ila Ila
>E| £ | & mlce | mfc 3 3 Ndgy, p 3
(ke /u) (ke/c) 1/m (ke /u) (ke/c)
10 17 | 12,6 | 425 | 0,118 | 26,50 3,43 3,6 95,4 12,35
15 [ 21,3| 157 | 690 | 0,192 | 10,60 1,37 2,7 28,62 3,7
20 26,8 21,2 | 1250 | 0,348 3,19 0,412 1,8 5,74 0,742
25 | 33,5 27,1 | 2000 | 0,555 1,23 0,159 1,4 1,72 0,223
32 425 | 35,9 | 3500 | 0,97 0,39 0,0508 1 0,39 0,051
40 48 41 4650 | 1,29 0,23 0,0298 0,8 0,18 0,024
50 60 53 | 7800 | 2,16 0,082 | 0,01063 0,55 0,045 0,006

MpumeyaHus:
1) 1 Na = 0,102 krc/m? ; 1 Mal(kr/c)’ = 0,788:10° (krc/m?)/(kr/u)? ; 1 kre/m? = 9,80665 Ma;

1 (kre/m?)/(kr/v)?= 1,271-108 Mal(kr/c)?.

2) [lpn pApyrnx CKOPOCTAX BOAbl, COOTBETCTBYHOLWMX O6bIMHO NamMuHapHOW U
nepexoqHoM 30HaM, 3HavyeHus NpuBedE&HHOro  KoadpduumeHTa  rmapaBnnU4ecKoro
CONPOTMBIIEHNA W  yAernbHbIX XapakTepPUCTUK crnedyeT KOppeKkTMpoBaTb  COrfacHoO
M3BECTHbIM 3aBucUMoCTaM (cM., Hanpumep, A.J.AneTwyne wn Ap. ungpasnuka u
aspoanHamuka.- M., Ctponmsgar, 1987). [Ins ynpouweHus 3Tux pacyéTtoB dhakTudeckune
rmapaBnMyeckme xapaktepuctukn Tpyo S, ¢’ n KoadpruMeHTOB MECTHOrO COMpPOTUBNEHUSA
OTBOAOB, CKOD M YTOK U3 3TUX TPYO { NpM CKOPOCTSIX TEMSOHOCUMTENS, COOTBETCTBYHOLLUMNX
yKasaHHbIM 30HaM, B cucTemax oTonneHust ¢ napameTpamu 95/70 n 105/70°C MOXHO ¢
AOMYCTUMOW AN MNpaKTUYEeCKMX pacvE€ToB MorpewHocTbo (4o 5%), onpegenstb, BBOASA
NonNpaBoOYHbIN KO3 PNUMEHT Ha HEKBAOPATUYHOCTb @4 , NO POpMYynam

S =S; g, (n1.1)
C'=0C'a Qg , (M1.2)
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C=0Cs s, (M1.3)
rae S;, C'4 n {4 - XapakTePUCTUKK, NPUHATbIE B KayecTBe TabnMyHbIX MpU CKOPOCTAX
BoAbl B Tpy6ax 1 m/c (cM. , B yacTHocTW, Tabn. 1 1.1 HacTosALero NpunoXxeHus).
3HayeHns @, onpegensitotca no Tabnuue 1 1.2 B 3aBMCMMOCTM OT guameTpa
YCMOBHOroO Mpoxoja cranbHom Tpybel dy , MM , 1 pacxoga ropsyen Boasl M co cpeaHen
TemnepaTypoi ot 80 go 90°C .
3) Mpu cpeoHux TemnepaTypax TennoHocutenss ot 45 pgo 55°C 3HauveHus @q
onpegensawTcsa No NpubnmkeEHHon dopmyne
Pa50) = 1,5 Py — 0,5 s (|_|1 4)
rAe Qas0) - MONPABOYHBIN KO DULMEHT NPU CpeaHen TemnepaType TennoHocutenst 50°C;
@4 - NOMNPaBOYHbIN KOIPDULUMEHT NpU cpeaHelt Temnepatype TennoHocuTensa 85°C,
npuHMUMaeMbi no Tabn. 1.2 .

lNpodormxeHue npunoxeHus 1

Taoauua I1 1.2. 3navyeHus nonpaBouyHoro ko3 duuuenrta @4

Pacxog ropsayen Bogbl M B Kr/c (BepxHssi CTpoka) U B Kr/4
P4 M (HWKHAS CTPOKa) NpY AnameTpe YCroBHOro npoxoda Tpy6 dy, Mm
10 15 20 25 32 40 50
1,02 kr/c | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 | 1,8249 | 3,0495
Kr/y 620,6 963,4 1754,4 | 2870,3 | 5036,8 | 6569,6 | 10978,2
104 kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 | 1,4799
’ Kr/y 301,0 467,0 852,5 1392,8 | 24444 | 3188,2 | 5327,6
106 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 0,9577
’ Kr/y 194,8 302,4 551,5 901,4 1581,8 | 2063,2 | 3447,7
108 kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
’ Kr/y 141,8 220,3 401,8 656,3 1151,6 | 1502,3 | 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 0,5416
’ Kr/y 110,2 171,0 312,1 509,8 894,6 1166,8 | 1949,8
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
’ Kr/y 89,3 138,6 252,4 412,6 724,0 994,3 1577,9
114 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
Kr/y 74,2 115,2 210,2 343,4 602,6 785,9 1313,6
116 kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
’ Kr/y 63,0 97,9 178,6 292,0 512,3 668,2 1116,4
118 kr/c | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 | 0,2678
’ Kr/y 54,4 84,6 154,1 252,0 4424 576,7 964,1
192 kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 0,2341
’ Kr/y 47,5 73,8 135,0 220,3 386,6 504,4 842,8
199 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
’ Kr/y 42,1 65,5 119,2 194,8 341,6 4457 7445
124 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
’ Kr/y 37,4 58,3 106,2 173,5 304,2 3971 663,5
126 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
Kr/y 33,5 52,2 95,4 155,5 273,2 356,0 595,1
1928 kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
’ Kr/y 30,2 47,2 86,0 140,4 246,6 321,5 5371




13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 0,0810 0,1354
’ Kr/y 27,7 42,8 78,1 127,4 241,6 291,6 487.,4
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 0,1235
’ Kr/4 25,2 38,9 71,3 116,3 203,8 266,0 444 .6
134 kr/c | 0,0064 | 0,0099 | 0,0181 0,0295 | 0,0519 | 0,0676 0,1130
’ Kr/4 23,0 35,6 65,2 106,2 186,8 243,4 406,8
136 kr/c | 0,0059 | 0,0091 0,0166 | 0,0271 0,0476 | 0,0621 0,1038
’ Kr/4 21,2 32,8 59,8 97,6 1714 223,6 373,4
138 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 0,0957
’ Kr/4 19,4 30,2 55,1 90,0 158,0 260,3 344,5
14 kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 0,0406 | 0,0529 0,0885
’ Kr/y 18,0 28,1 51,1 83,1 146,2 290,4 318,6
lpunoxeHue 2
Homorpamma gns onpegeneHnsa notepu AaBneHuUs
B MeAHbIX Tpy6ax B 3aBUCMMOCTM OT pacxoaa BoAbl
npu eé temnepatype 40°C
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A — noTtepu OaeneHus Ha TpeHue B MedHbIX Tpybax 1 M npu TemnepaTtype
TennoHocutens 40°C, mm BoA. CT.;
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B — BHyTpeHHVe agnameTpbl MeaHbIX TpYO, MM;
C — ckopocTb Boabl B Tpy6ax, M/c;
I — noTeps naBneHWs Ha MeCTHble COMPOTUBIIEHUA MPU KO3 ULNEHTE
conpotuerieHMs (=1 M COOTBETCTBYHOLLEM BHYTPEHHEM OuameTpe
nogsogsien megHom Tpybbl, MM BOA. CT.;
E — BHyTpeHHMe OunameTpbl MedHbiX TpyD, XapakTepHble  Ans
3anagHoeBpOnNenNCKoro pbiHka, MM;
F- pacxopn Bogbl Yepes Tpy6y, Kr/u.

Mpu cpenHeit TemnepaType Boabl 80°C Ha 3Ha4YeHMs NoTepu AaBrneHus,
HangeHHble NO HacTosLWEeN HOMOrpaMmme, BBOAUTbL NONPAaBOYHbIA MHOXUTESb
0,88; npu cpeaHeit TemnepaType 10°C — nonpaBoYHbIi MHOXMTENb 1,25.
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lpunoxeHue 3

TensioBoii MOTOK 1 M OTKPBHITO NMPOJIOKEHHBIX BEPTUKAJBbHBIX TJIAJKHUX
METAJIHYEeCKHX TPYO, OKpalleHHbIX MaCAAHON KPACKOM, qp , BT/M

d, | ©, Tennosoi notok 1M Tpybbl, BT/M, npu O, °C , yepes 1°C

mm | °C [ ¢ 1 2 3 4 5 6 7 8 9
15 19,2 19,9 20,7 21,6 22,3 23,1 23,9 24,8 25,6 26,5
20 30 24 1 25,0 26,0 27,0 28,0 291 30,1 31,2 32,2 33,4
25 30,0 31,2 32,5 | 33,7 35,0 36,3 37,5 | 389 | 40,2 | 41,6
15 27,4 28,7 29,5 | 304 31,3 32,1 33,0 33,9 34,8 35,7
20 40 34,5 | 35,9 36,9 38,2 39,1 40,2 | 41,3 | 424 | 43,6 | 44,7
25 429 | 449 | 46,3 | 47,5 | 48,9 50,3 51,7 53,0 54,5 | 55,8
15 36,6 37,5 | 385 | 394 39,8 | 41,3 | 42,2 | 43,2 | 44,1 451
20 50 45,8 | 46,9 | 48,1 49,3 | 50,4 | 51,7 | 52,8 | 54,0 | 55,3 | 56,5
25 57,3 | 58,7 | 60,2 | 61,5 | 63,1 64,6 | 66,0 | 67,5 | 69,1 70,5
15 46,0 | 47,2 | 48,1 491 50,1 51,1 52,2 53,2 54,2 55,3
20 60 57,7 | 589 | 60,2 | 614 | 62,7 | 63,9 | 652 | 66,5 | 67,5 | 69,1
25 72,1 73,7 75,2 76,7 78,4 79,9 81,5 | 83,1 84,8 86,4
15 57,4 58,4 59,5 | 60,5 | 61,7 62,8 63,8 65,0 66,1 67,3
20 70 71,6 73,0 74,3 75,7 77,2 78,5 | 79,8 81,3 82,7 84,1
25 89,6 91,3 92,3 94,7 96,0 98,2 99,8 | 101,6 | 103,3 | 1051
15 68,4 69,5 | 70,7 71,9 73,0 741 75,4 76,6 78,3 78,9
20 80 85,6 86,6 88,4 89,8 91,3 92,8 94,2 95,8 97,3 98,7
25 106,9 [ 108,8 | 110,5 | 112,3 | 114,2 | 1159 | 117,7 | 119,6 | 121,3 | 123,4
15 80,2 | 81,3 | 82,7 | 83,9 | 851 86,2 | 875 | 88,8 | 90,2 | 91,4
20 90 100,3 [ 101,7 | 103,3 | 104,9 | 106,3 | 107,9 | 109,5 | 110,9 | 112,6 | 114,3
25 125,3 [ 127,21 129,1 | 131,1 | 132,9 | 134,9 | 136,9 | 138,9 | 140,8 | 142,8
15 92,3 | 935 | 949 | 96,0 | 97,0 | 98,2 | 99,3 | 100,3 | 101,3 | 102,4
20 100 | 116,0 | 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 125,3 | 127,6 | 129,1 | 130,9
25 1442 | 1451 | 147,2 | 1494 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2
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[MpymeyaHus.

1. B OByxTpyOHbIX cucTeMax OTONSIeHUs TenmnoBoM MOTOK 1 M  OTKPbITO
NPOMOXEHHbIX BEPTUKAlIbHbIX CTOSIKOB, OKPALUEHHbIX MacCisiHOW Kpackow, npwu
PaCCTOSAHUN MeXay UX OCAMU S, paBHOM UIM MEHbLUEM ABYX HapYXHbIX AuaMeTpoB dy,
cnefyeT yMeHbLlaTb B cpegHeM Ha 5% No CpaBHEHWMIO CO 3HaYEHUSMN, NpUBEAEHHLIMU
B HaCTOSILLEM MPUNOXEHUMN.

2. TennoBon NOTOK OTKPLITO MPOSOXEHHbIX OOHOPSAHbBIX FOPU3OHTarnbHbLIX TPY6
(noaBoOoOK M MarucTpanemn), pacrnofioKeHHbIX B HWKHEN 4acTW MOMELLEHUs, a Takke
MHOTOPSiAHbIX TOPU3OHTamnbHbIX TPYO, OCK KOTOpPbIX HE HaxodaTca B OOHOWM
BepTMKanbHOM MIIOCKOCTU, a CMeLeHbl XOTs Obl Ha OOAWH AnameTp, a Takke npwu
OTHOLLIEHMM PACCTOAHUA Mexay ocamu Tpyd S n nx HapyxHoro guametpa d, 6onbliem
UNM paBHOM 2, NpyHUMaeTCca B cpegHeM B 1,28 pasa 0Oonblue, YeM BepTUKalbHbIX.
TennoBor NOTOK MHOropsgHbIX MO BbICOTE MOABOAOK W Maructpanen, ocu KOTOpbIX
pacrnonoXeHbl B OOHOM BepTUKanNbHOW nnockoctu, npu S/d,< 2 pekomeHayeTcd
yBenuumBaTtb B cpegHem B 1,2.

3. MNMonesHbIn TEennoBOM MNOTOK OTKPbLITO MPOJSIOXKEHHbIX TPYyD ydUTbiBaeTcs B
npegenax 50-100% oT 3HayYeHun, npuBeAEHHbIX B OaHHOM nNpUNoXeHun (B
3aBMCUMOCTM OT MecTa NpokKagaku Tpyo).

4. lMpn onpegeneHnn TennoBOro MOTOKa W30NMPOBaHHbIX Tpyo TabnmyHble
3Ha4YeHWsI TEMMOBOro NOTOKA OTKPbLITO NPOSIOXKEHHbIX TPYO YMeHbLUaoTCA (YMHOXatTCA
Ha NonpaBoOYHbIA KO3 PULUMEHT - 0O6bI4HO B Npegenax 0,6-0,75).

5. MNpn 9KpaHMPOBaHMM OTKPbLITOrO CTOSKA METanfIMYeCcKMM 3KpaHOM oOLimi
TennoBOW NOTOK BepTUKaIbHbIX TPYD CHUXaeTcs B cpeaHeM Ha 25%.

6. lMpun ckpbiTOn npoknagke Tpyd B rnyxom 6oposge obwimi TenrnoBoM MOTOK
cHmxaeTcs Ha 50%.

7. MMpwn ckpblTOM Npoknagke Tpyb B BeHTUNUpyemon 6oposae obuimin TensioBon
noTok ymeHbLiaetcs Ha 10%.

8. O6Lwmin TennoBon NOTOK OOUHOYHBLIX TPYD, 3aMOHOMMYEHHbIX BO BHYTPEHHUX
neperopogdkax u3 Tspkénoro 6etoHa (Aser = 1,8 BT/(M°C), peer = 2000 kr/m3),
yBenuumBaeTca B cpegHem B 2,5 pasa (npu oknerike cTeH obosmu B 2,3 pasa) no
CpaBHEHMUIO CO Crny4YyaeM OTKPbITOM YCTaHOBKW. [1pyn 9TOM MOSIE3HbIN TENMOBOW MOTOK
coctaBnsieT B cpeaHeM 95% ot obuiero (B Kaxxgoe M3 CMEXHbIX MOMeLLeHUI noctynaeT
MosIoBMHa MOSIe3HOro TENSIOBOro NOTOKA).

9. OBwmM TENNOBOM MOTOK OT OAMHOYHLIX TPYO B HAPYXKHbIX OrpaK4eHUAX M3
TshKENOro 6eToHa (Aser = 1,8 BT/(M°C), peer = 2000 kr/M®) yBenuMuMBaeTcs B cpeqHeM B
2 pa3a (npw oknerike cTeH obosimm B 1,8 pasa ), npu4ém NonesHbli TENNIOBOW NOTOK Npwn
HanNUuMM TennomsonauMn  Mexay TpyOoh W Hapy)XHOM MOBEPXHOCTbID CTEHbI
cocTasnseT B cpegHeM 90% ot obuiero.




