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1. OBLLAA UHOOPMALINA

AnmoMyHIEBbIE PAfATOPbl IOMYYMIN LIMPOKOE pac-
mpocTpaHeHue B Mupe 6omee 30 et Hasaj U 3apeKo-
MeH[0Ba/M cebs KaK HafjeXKHble MPUOOPBI OTOIIEHNS
C BENIMKOJIENTHBIM Ju3aitHoM. Ha eBpomneiickmit ppIHOK
M3HAYa/IbHO [IOCTAB/LSUIICH PA/IIATOPBI C Pab0OINM [jaB-
nenyeM 0.6 MIla, 4TO CBA3aHO € 6OIBIINM 0OHEMOM
MajI03TaXKHOTO CTpouTenbcTBa B EBporne. I1pu aganra-
UM aTIOMUHUEBBIX PafiiaTOPOB K POCCUIICKUM YCTIO-
BUAM OBbUIN pa3pabOTaHbl pafaTOPBI C TEMY >Ke AV3ail-
HEepPCKMMI pelleHNAMM, HO Ha pabodee faBieHue 1,6
MIla. 9To MO3BONMUIO NPUMEHATD AIOMUHMEBbIE Pa-
IVATOPBI, KaK [l MaJI09TaXKHOIL 3aCTPOVIKY, TaK U /A
BBICOTHOTO CTPOUTENbCTBA. B HacTOAlIee BpeMs pafna-

CEPTU®VKAT 3ACTPAXOBAHO
HPOMSBO/JWEM FOCCTAHAPTAP®  FPYNNOV YPANCHE

00

OBIAR UHOOPMALE

TOPbI IIOCTOAHHO COBepHIeHCTBYIOTCF[, ynquanTc;I ux
HOTpebUTENbCKIIE CBOCTBA. BaleMy BHUMAHMIO IIpef-
Jaraetcst HoBeifmas paspaborka 3aBopa Galetti S. p.A.
paguaTop RADENA (puc. 1).

Pam/laTopr MOTYT MCHO/Ib30BaTbCA [JIs1 OTOIIEHNA
O(bI/ICHI)IX " JKUIBbIX HOMeHIeHI/II;[, IIpON3BOACTBEHHDBIX
I'[OMEIL[eHI/Iﬂ Pa3nINIHOTO HA3HAYEHNU A.

ITpn cocTaBneHnN [aHHBIX PEKOMEHJAINI MCIIONb30-
BaJINCh [aHHBbIE 3aBofia nmpousBopuTers Galetti S. p.A.
U HOpMAaTVBHas JOKYMEHTALMsA, JeliCTBYIOIas Ha Tep-
putopun Poccun.

2. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU AJTIOMUHUEBBIX CEKLWMAOHHbIX

PAAUATOPOB RADENA

AnmoMuHNEBbIE CEKIIVIOHHbBIE pajiii- ¢busuko-xuMmdeckoit  06paboTKu
aropp RADENA - oromurenbHbie Pucynok 1.Bup paauatopos RADENA | onpepraiotcs JIBOHON OKpacke:
HprOOPLI COBPEMEHHOTO [U3aitHa C ——— HepBBIN CTOMl HaHOCUTCS aHado-
MOHTa>XHOJ1 BbicOTOM 350, 500 MM ¢ ﬂ: 74 7 3/ A *,{ pesoM, obecrednBas aHTUKOPPO-
mraromM 80 MM. 1784 ‘:f‘; ’ 3MOHHYI0 3aIUTy KaK HapYy>XHOI,
f “/ i TaK ¥ BHYTpPEHHe!l IOBEPXHOCTHU

Cexkuuy pagmatopa M3TOTABIUBA- ' 'ﬁ'ﬁ_,ﬁf‘;; npu6opa; BTOPOit croit o6pasyercs
I0TC U3 CHELMANbHOTO AJIOMMU- f .", 7 _?’l ‘A ,/z("ﬂ 5 ITOPOIIKOBOJ 3TIOKCUIHOM KPaCKOIA,
HIEBOTO CIIZIaBa METOJOM JIUTbs /78 A 1;}_ A A HaHOCKMOJI Ha Hapy)XHble IOBepX-
nop, gasnenueMm 10 Mlla npu Tem- 7 /8F HOCTY B 3JIEKTPOCTaTUYECKOM ITOJIE.
neparype 1200°C. IIpouHOCTHbIE ' BasoBblit 1iBeT paguaTopa — Genbli.
XapaKTepUCTUKM CIIaBa yKa3aHbI B \ ITo 3akasy BO3MO)KHa TIOCTaBKa pa-
Tabsuie 2 u puc. 2. : JVIaTOPOB, OKPAIIE€HHBIX B JPYTON
& I nBeT. Hapy>kHO€e IOKpBITHE BBHINON-

TexHomnorusA mpon3BoOACTBA U INThe- ‘ LN HEHO COITIACHO €BPONENICKMM Tpe-
Bast (hopMa MO3BOJISIOT IMETh OJVH mogensb 500 mogensb 350 60OBaHMAM 110 3KOTIOrMM U He3omac-

CBapOYHBIII LIIOB 110 JHUIITY CEKLINN,
IIpY BBIIOTTHEHNY KOTOPOTO MICIIO/Ib3YeTCs aBTOMATuJe-
CKasi KOHTaKTHasl CBapKa B cpefie uHeptHoro rasa (TIG
— cBapka). CBapOYHBIN LIOB MMEET PaBHOIIPOYHBIE C
KOPITYCOM CeKLMU XapakTepucTuku. CeKnys uMeeT
HIECTUPSITHOE BEPTUKANTbHOE OpeOpeHie, Onpeensio-
IIjee TeOMETPUIO KaHaJIOB M CIIOCOOCTBYIOIee BBICOKO-
MY TEIUIOOOMEHY pajyaTopa B KOHBEKTMBHOM IIOTOKE
HarpeBaeMoro Bo3gyxa. KoHBeKTMBHasI COCTaBIIAONMA
TeItooOMeHa paguaTopa npeobnagaeT Hap, Ty4UCTON,
obecrieurBaeT TEIUIOBYIO 3aBeCy OT IIPOHMKHOBEHS
XOJIOJTHOTO BO37yXa, ABVDKYIETOCS OT OKHa, ¥ TeM Ca-
MBIM CO37aeT KOM(OPTHbIE YCIOBHUS IO BCEMY 06BEMY
OTaIIMBaeMoro momertenns (puc. 2.1).

CoennHeHMe CeKIMI OCYILeCTB/IAETCA Yepes CTalbHbIe
HUIIENN C WCIONb30BAHMEM IapaHMTOBBIX IIPOKJIa-
nok. Pagmaropet RADENA mocne mpenBapuTenbHOI

HO J/1A TOTpeOuTeNIel], He BhIIeNAeT
BPEHBIX BelleCTB Ipy paboTe OTOMUTEILHOrO Ipubo-
pa. PexoMeHi0OBaHHAs M3TOTOBMTENIEM MaKCVMa/bHas
Temmneparypa tennonocurena 110°C. IIpu ucnonp3ona-
HUY aHTU(pU3a MaKcuManbHas Temneparypa 90°C.

JomonHuTenbHaA 3alUTa OT KOPPO3UM, B TOM 4MCTIe
BHYTpeHHelI, obecIieurBaeTcs CIelanbHoi 06paboT-
KOJi JICIIO/Ib3YEMOTO [I/Il TUThs a/IIOMUHIEBOTO CIIIABa,
B pe3ynbTaTe KOTOPOII COfiep)KaHue IIMHKA B HEM IIO-
HIDKAeTCA O MMHMMYyMa. JTO IO3BOJIAET NMPUMEHATD
pagmnatopel RADENA B BOAAHBIX CHCTEMaX OTOIJICHUS
co 3HayeHuem pH 6,5-9 (BmecTo 7-8 1o eBpocTaHmap-
Ty), 4T0 oTBe4aeT TpeboBanmsM PJI 36.20.501-95 [5]
K Ka4eCTBY TENJIOHOCUTE/ISA B OT€YECTBEHHDIX CHCTEMAaX
OTOIUIEHUA. Y TONIEHHbIE CTEHKM BEPTUKAbHOIO Ka-
HaJsla IO TEMJIOHOCUTETIO ¥ TOPU3OHTaIbHBIX KOJIIEKTO-
POB CeKInY, ONTUMANTbHOE COOTHOLIEHNE [MaMeTPOB



www.radena.ru

OCHOBHBIE TEXHUYECKMUE EPUCTURU

Tabnuvua 2. XapakTepncTMKM pafnMaTopHOro crnasa.

1 AnnioMnHnN

2 Kpemuun %
3 MapraHey %
4 Keneso %
5 Mepb %
6 LnHK %

EanHMLbI
nsmepeHus

MexaHnveckune xapakTepucTukm:

Mpepen npoyHocTV Npn

7 MMa
pacTaxeHUn
8 YcnoBHbI Npefen NnacTMyHOCTH MMa
9 OTHOCUTENbHOE yASIVHEHNE NPy %
paspbiBe
10 TeeppocTb no bpuHenio HB

3HaueHne

Mpumeyanne
XapaKTepucTuKkmn

9-10
0,2-0,5
0,5-0,8
1,5-2,5

0,5-1

3HaueHne

MpumevyaHue
XapaKTepucTuku

Y uncroro antoMnHuA - 65 MlMa

230 (cm. puc. 2)
Y uncroro antomnHuA - 71 Mla
180
(cm. puc. 2)
7
75

OBAJ/IBHOI'O CE€YEHVSI BEPTUKAIDHOTO
KaHajia, 00ecIeynBaT BBICOKIE
ITPOYHOCTHDBIE Ka4€CTBa pagnaTopa

RADENA.
Mna

500

KoHcTpykTuBHBIE  0COOEHHOCTH
HO3BOJIAIOT MCIIONIb30BaTh pajua-
topsl RADENA 1pu paboyem fas-
yieHun TenyioHocurens go 1,6 MIla
(16 xrc/m?) c y4éToM [IBOJHOI 3a-
BOJICKOJI OIIPECCOBKM papmaropa (B
cbope 10 1 TOC/Te OKPACKIL) M30BITOY-
HBIM JaBjieHeM He MeHee 2,4 MIla
(24 krc/m?).

100 200 300 400

0

10

[TnaBusiit mpoduib opebpernst pa-

PucyHok 2. lnarpamma pactaKeHuni
aNloOMUHNEBOTO cnslaBa

PagunatopHbin cnnas

Yucrbiii anloMnHnin

Kaxppit pagnatop RADENA Tma-
TEIIbHO YIAKOBaH, YTO obecredn-
BaeT HAJEXHYI 3aIUTy mpubopa
OT TMOBPEXeHNII IPU TPAHCIOPTHU-
pOBKe.

Cranb 3 Pagmarop RADENA  repmernu-
HO YIAKOBBIBAETCA B BO3[YILIHO-
ITy3BIPbKOBYIO IUVIEHKY ¥ BHEIIHIOO
KOpOOKYy 13 IUIOTHOrO KapTOHa,
YCUJIEHHOTO I10 TOPIIaM U yITIaM.

OcCHOBHbIE TeXHIYECKIE XapaKTepH-
CTMKM ¥ pa3Mephl CEKLMY PafyaTo-
20 30§ pa RADENA mpencTaBieHs! B TabII.
2.1 m Ha puc. 2.1.

[MaTopa M 3aKpyIIEHHOe 0QpopM-
JleHVie BepXHell YacTH CeKIMy O6eCleunBaloT TPaB-
MO6e30IacHOCTb  IpMOOpa, YIydIlaloT KOM(OPTHbIE
YCI0BYA B OTAIUIMBAE€EMOM IIOMEINEHNN ¥, OTBOJA Ha-
rpeTbIﬁI BO3[yX B CTOPOHY IIOMEILIEHNA, YMEHDBIIAIOT
ONACHOCTD IBITIEBBIX «3a/TM30B» HA CTEHE, y KOTOPOIt
YCTAQHOBJIEH PajIfaTop.

BbIcoKast TeNIonpoBOSHOCTD aTIOMUHIEBOTO CIUIABA U
HeOONIbIION 0O0bEM TEIIOHOCUTENA B CEKI[UM XapaKTe-
PU3YIOT Malylo MHEPIMOHHOCTb paauaropa RADENA,
YTO BeCbMa BAa)XHO IIPM PETYIMPOBAHUM TEIIOBOTO
IOTOKa B OTAI/IMBaeMOM IOMeIIeHNH, 0COOEHHO Ipn
OCHAIleHNM CUCTeMBl OTOIUIEHMA TepMOocCTaTaMu. 3a-
METHBIM IIPeVMYIIeCTBOM aTIOMMHUEBBIX PafillaTOpPOB
ABJIAETCA MX HU3KAas Macca, CYLIECTBEHHO yHelleB/id-
IoIlasA ¥ yIpolaoas TPaHCIOPTUPOBKY ¥ MOHTaX
OTOIMNTEIbHBIX PUOOPOB.

[TpuBenéunsle B Tabs. 2.1 TeIIOBbIe XapaKTePUCTUKI
pagnatopoB RADENA onpeneneHbl cOITacHO pOCCHUIt-
CKOJI MeTOIMKe TEITIOBBIX MCTILITAaHMI OTOINMTETbHBIX
pnubopoB (TennmoHOCUTENb — BOfA) [6] mpu HOpManb-
HBIX (HOPMaTHBHBIX) YCIIOBYSAX: TEMIIEPATYPHOM HAIIO-
pe (pasHocTM cpemHeapuQMeTHYeCKOl TeMIepaTypsl
ropsideil BOfbl B pafijuaTope ¥ TeMIepaTyphbl BO3yXa B
UCIBITaTeNbHOI Kamepe) @=70°C, pacxofie TeIIOHOCH-
Tels depe3 MpelCTaBUTEIbHBI TUIIOpasMep mpubopa
Mip=0,1 kr/c (360 Kr/4) mpy ero BIDKEHUM IO CXeMe
«CBepXy-BHM3» 1 GapoMmeTpudeckoM fasrennn 1013,3
rIla (760 MM pT. cT.).

[uppaBmuyeckne  XapaKTepUCTUKU pagnaTopos
RADENA normy4eHbl IIpy TIOABOAKAX YCIOBHBIM IMaMe-
TpoM 15 1 20 MM cormacio Metopuke «CAHPOC» [7],
II03BOJIAIOIIE} ONpeNeIATh NMpUBeeéHHble K03 dumm-




aJlloMnHKeBble paanaTopbl

OCHOBHBIE TEXHUHECKUE XARPARTEPUCTUKY

€HTBbI COIPOTUBJIEHU (,Hy M XapakTe-
PYUCTUKM COPOTUBIIEHNUS SHy IIpK HOP-
MaJIbHBIX YC/IOBUAX (IIpU an=0,1 Kr/c
4yepe3 mpubOp) MOCIe IMEepHofsa 9KC-
IUTyaTalliy, B Te4eHMe KOTOPOTro KO- e
3¢ ULVeHTDl TPEHNUSA MEpPHBIX Y4acT-
KOB CTQ/IbHBIX IJIAKUX (HOBBIX) TPYO
Ha ITOIBOJIKaX K MCIIBITHIBAEMBIM IIPH-

NOTOKN

60paM MOCTUTAIOT 3HAYEHNI, COOTBET- JNyuncrbie
CTBYIOLIMX SKBUBAJIEHTHON IIEPOXO- floTofm
BaTOCTY, PaBHOIL 0,2 MM U IIPUHATON B -_—
. o —
KayecTBe PAaCYETHOM JJIA1 CTA/IbHBIX Te- I
—-

IIJIONIPOBOJIOB OT€YeCTBEHHBIX CUCTEM
OTOIJIEHMS. YCpe[HEHHbIE TI'VJ[paBiIu-
YeCcKMe XapaKTepUCTUKU PaJMaTOpOB

®
IpuBeeHbl B pasfiene 4.

PucyHok 2.1. TennoBble NOTOKU N
rabapuTtHble pasmepbl paguaTopa

3apybexxHble NpUOOPHI MCIBITHIBA-
I0TCSI OOBIYHO IIpY Ilepenajie TeM-
meparyp TemaoHocutena 75-65°C
(panee mpu nepenage 90-70°C), xa-
PaKkTepHOM [/ [BYXTPYOHBIX CU-
cteM otomnenusA. Ilpu atom pacxop,
TEIUIOHOCUTENIA ABNIAETCA BTOPUY-
HBIM IIapaMeTpOM, T.e. 3aBUCUT OT
p | TemnoBoit MomHOCTY IpUbOpa 1 Ipy
VICTIBITAaHMAX NPEfCTaBUTEIbHBIX 06-
pasuoB (okomo 1-1,5 xBt) 06b14HO
HaxonuTcA B pefenax 60-100 xr/4. B
TO >K€ BpeMs COITIACHO OT€YeCTBeH-
a HOI MeTofuKe [6] pacxoxm ropsudeit

/i BOABI 4epe3 mpuboOp HOPMUPYETCs
(360 xr/4) m XapakTepeH [/If ORHO-

IpencraBneHHble B Ta6M. 2.1 TENIOBbIE TOKA3aTeNN He-
CKOJIbKO OT/IMYAIOTCS OT 3aPyOe>KHBIX, IOy IeHHBIX IIPK
ABVDKEHMM TEIUVIOHOCUTENS IO CXeMe «CBepXy-BHU3».
Pasmuuue ompependerca pAXOM IPUYMH, U3 KOTOPBIX
OoTMeTHM OCHOBHbIe. COIIACHO HOBBIM €BPOIENCKMM
HopMmaM EN 442-2, B 11€/I0M OTBE€YaIOIIMM IepMaHCKUM
DIN 4704, ncnipiTaHysi OTONUTENBHBIX IPUOOPOB MPO-
BOJIATCA B I30T€PMIYECKOI KaMepe C IATHI0 OX/TaKae-
MBIMI OTPOKAeHMAMM 6€3 yTeIIeHIsI 3apafyaTOPHOTO
ydacTka. OTedecTBeHHBIe >Ke HOPMBI [6] 3ampemraioT
OX/TaXHATh IO U IPOTVBOMIOIOXKHYIO OTONNTEIbHOMY
npubopy cTeHy u TpeOyIOT yTelIeHNus 3apagyaTOPHOTo
y4acTKa, 4T0 O/IDKe K PeaTbHBIM YCTOBISIM 9KCITyaTa-
LUy IPUOOPOB, HO CHIDKAET JTYYUCTYIO0 COCTAB/LIOIIYIO
TEIUIOOT/AAYN OT MPUOOpa K OrPaXKAEHVISIM IIOMEII[eHVIS.

Tabnuua 2.1. TexHUUECKME XapaKTEPUCTUKU.
MapameTpbl

MakcumanbHoe pabouyee faBnieHMe TENJIOHOHOCUTENSA, aTM
McnbiTaTenbHoe fAaBreHne, atm

[laBneHue Ha pa3pbiB, aTM

TennooTaaya ogHon cekuun, BT

MakcumanbHaa TemnepaTypa TennoHocutens, °C
CopepKaHue KNCIOPOAa B TeMfoHoCKTene, He 6onee mr/n
3HauyeHune BogopoaHoro nokasarens, pH

EmkocTb ogHOM cekuum, n

Macca oaHow cekuum, Kr

MexoceBoe paccTosaHue (b), Mm

MpncoeanHnTenbHas pe3b6a BXOZHbIX U BbIXOAHbIX OTBEPCTUN, AIONM

BbicoTa cekuun (a), Mm
Tny6uHa cekumm (c), MM
WunpwuHa cekyum (d), mm

LiBeT

SR
Yy
alal

TpyOHBIX cucteM oTomreHus. Ilpu
MCIIBITAHNAX TPESCTABUTENbHBIX 00paslLoB HpuOOpPOB
MOIIHOCTBIO 1-1.5 KBT 1 0CO6€HHO ManbIX TUIIOpa3Me-
POB IIO OTEYECTBEHHON METONMKE IIepemnaj, TeMIlepa-
TYp TeIIOHOCKTENIS B mpubope cocrasmsier 1-2°C, 4ro
MIPUBOJUT K M3OTEPMUIHOCTY HAPY>KHOI MOBEPXHOCTH
Harpesa IO BbIcOTe mpubopa. IIpu aToM BO3myX, IOA-
HMMasACh IIPY HaTrpeBe, BCTpedaeT TEMNOOTHAOLIYIO IT0-
BEPXHOCTb NPAKTUYECKM OJHONM U TOI >Ke TeMIepary-
PBL, YTO [aéT HECKONbKO MEHbIINIT 3P QeKT HapyKHOI
TeIUIOOTAA4M IO CPAaBHEHMIO CO CAydaeM OMBIBaHUA
TIOBEPXHOCTM C BO3PACTAOLIell MO0 BBICOTE TEMIIEPATY-
poii (mpumepHO oT 65 1o 75°C B pacuérroM pexume). C
APYTOJi CTOPOHBI, OYEBUIHO, YTO IIpK GOJIbILIEM PacXofie
BOZBI I, COOTBETCTBEHHO, O0IbLIIET €€ CKOPOCTH B KaHa-
nax npubopa BoszpactaeT 3pPeKTUBHOCTb BHYTPEHHETO

16 16
24 24
50 50
165 192
110 110
0,02 0,02
6,5-9 6,5-9
0,275 0,330
1,05 1,35
350 500
1 1
431 581
85 85
80 80
RAL 9016 RAL 9016
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Teroo6MeHa. B3anMoCBs3p 9TUX M psfa Apyrux ¢dax-
TOPOB M OIIpefieNiAeT pasimiyyie TEIIOBbIX ITOKa3aTenei
OTOIMNTEIBHBIX IPUOOPOB, UCIBITAHHBIX II0 OT€YECTBEH-
Holt u eBponerickoit (EN 442-2) metonykam. C yuérom
M3/IOKEHHOTO He MOATBEP)KAAETCS OOBIYHO IIPUHMMAE-
Mast B 3apyOeXHBIX KaTajorax, IpPOHNOPIMOHAIBHOCTD
TEIJIOOT/}A4M PafnaTopoB Mx pmuHe. OcoOOeHHOCTH Te-
IUIONIepeiadyl pafiuaToOpPoOB IIPU «HECTAHJAPTHBIX» CXe-
Max JIBIDKeHMA TEIJIOHOCUTENA PAaCCMOTPEHBI HIKe.

ObpaiaeM [JONOTHUTETBHO BHYMAaHME CIIELUATVCTOB
Ha TOT (aKT, YTO POCCUIICKIE HOPMBI OTHOCAT HOMMU-
HaJ/IbHBI TEIIOBOJ IOTOK K TeMIIEPaTypPHOMY HAIloOpy
70°C, XxapaKTepHOMY IPY OOBIYHBIX J/IS OT€UeCTBEHHBIX
OTHOTPYOHBIX CHCTEM OTOIUICHUS MapaMeTpax TeIlIo-
Hocurens 105-70°C, sapybexHble - K TeMIIepaTypHO-
My Hamopy 50°C (mpm TeMmepaTypax TeITIOHOCHUTENA
75-65°C), XapaKTepHOMY [/Is BYXTPYOHDIX CUCTEM.

AmomMuHueBble ceKIMoHHble paanaTopel RADENA 3a-
BOJICKOIT COOPKM MOCTAaBILAIOTCSA C KOMUYECTBOM CeKIIUI
4,5,6,7,8,9,10, 11, 12.

Kaxppiit pagmatop HeOOXO[VMO [OYKOMIIIEKTOBATDH

CIeAYIOIMM Habopom:

« IPOXOfHas pobKa guamerpom 1/2" wmm 3/4"
(epexopHMK «pagnaTop-Tpybar) - 2 mrt. ,

o IIyXas mpo6ka (3armyuika) - 1 mir.,

« Ipo6Ka ¢ K/IAIIaHOM J/LsI BBIIIYCKA BO3yXa
(rasa) - 1 wr.,

e KDOHIITEH HACTEHHDII - 2 IIT.,

* IPOK/IafIKa IAPOHUTOBAA (TIOK IPOOKY) - 4 IIT.

ITepexonHUKY BO U30eKaHME IMEKTPOXUMIIECKOI KOP-
pOsUM TIOKPBITHI CIIEIMAbHBIM LIMHKO-KaJMIEBbIM
CIIJIABOM, YTO, HAPAMY C BBICOKMM Ka4eCTBOM a/IlOMMUHU-
€BOT0 CIIIaBa, MCIO/Nb3YEeMOTO [JIA MUTbA CeKLWiA, TOo-
3BO/IsIeT MpuMeHATh pagmatopbl RADENA mpm pas-
JIVYHBIX BMIAX TEIVIOHOCUTENIA: TOpsAdell Bofe, Iape
HU3KOTO faBieHus 1 aHTndpuse.

Tabnuua 2.2. OCHOBHble TEXHUYECKMNE XapaKTEPUCTMKM antoMrHneBbix pagnatopos RADENA

Radena 350/80

MexoceBoe paccrosHue (A), 350 mm, BbicoTa (B) 427 mm, rny6uHa (C) 85 mm

KonuuecTBo cekumim 1 4
WupwuHa (D), Mm 80 320
Bec, kr 1,05 4,2

EmkocTtb, n 0,3 1,2
Tennootgaua (npu Q 70° C), Bt 165 660
OTananBaemas niowaab, m? 1,6 6,6

Radena 500/80

400 480 560 640 720 800 880 960

5,25 6,3 7,35 8,40 9,45 10,5 1,55 12,6
15 1,8 2,1 2,4 2,7 3,0 33 3,6
825 990 1155 1320 1485 1650 1815 1980

8,2 9,9 11,5 13,2 14,8 16,5 18,1 19,8

MexxoceBoe paccrosiHme (A), 500 mm, BbicoTa (B) 577 mm, rny6uHa (C) 85 mm

KonuuecTBo cekuui 1 4
LlinpwuHa (D), mm 80 320
Bec, kr 1,4 5,6
EMKOCTb, N 0,36 1,44
TennooTgaua (npun Q 70° C), Bt 192 768

OTannnBaemas nnowagb, m2 19 7,6

1,80 2,16
960 1152

5 6 7 8 9 10 n 12

400 480 560 640 720 800 880 960

7,0 8,4 9,8 1,2 12,6 14,0 15,4 16,8
2,52 2,88 3,24 3,60 3,96 4,32
1344 1536 1728 1920 2112 2304
9.6 11,5 13,4 15,3 17,3 19,2 211 23




3. MOHTAX PAAVATOPA

AmoMuHNeBble CeKIMOHHbIe papmatopel RADENA
IPUMEHSIOTCS B IBYXTPYOHBIX U OFHOTPYOHBIX CHCTe-
MaX OTOIUIEHMS C BEPTMKA/IbHBIM M TOPM3OHTA/IbHBIM
pacIonoXXeHneM  TemnonpOBOJIOB,
OTOINUTe/IbHbIE IPUOOPEL

00 beNMHAIONINX

PapmaTopsl MOTYyT MPUMEHATbCA KaK B HACOCHBIX MU
3/1IEBaTOPHBIX, TaK ¥ B TPaBUTAIJMOHHBIX CCTEMaX OTO-
nnenndA. Ha puc. 3.1 jaHa cXeMa IrpaBUTALIMOHHON CU-
CTeMBI OTOIIEHMS XKMJIOTO OIHOSTaXKHOTO JIOMa C pa-
nuaropamu RADENA.

KoTnpl 3apy6exxHBIX IPOM3BOAUTENEl OOBIYHO OCHaA-
I[eHbl BCTPOEHHBIM B KOXKYX 3aKPBITBIM PpacIIupu-
TEeNbHBIM COCYHOM. [I/i1 HOBbIIeHMA HALEKHOCTU U
TONTOBEYHOCTU CUCTEM OTOIIEHMS 3aKPBITBIN pacIIn-
PUTEbHBIN COCYJ, peKOMEH[YeTCs CTaBUTb U IIPY UC-
TMI0/Ib30BAHUY OTE€YECTBEHHBIX KOTIOB. O4eBUHO, IpU
3TOM HaJOGHOCTb B OTKPBITOM PACIIMPUTENbHOM OaKe
OTHafaeT.

Jna TOBBIIEHMA SKCITYyaTallMOHHOM HaJE€XHOCTU
amoMuHuesble paguatopel RADENA pexomeHpmyeTcs
JICIIONTBb30BATh B 3aKPBITHIX CUCTEMaX OTOIUIEHW, 060-
PYZIOBAHHBIX, B YaCTHOCTH, 3aKPBITHIMY PACLIMPUTENDb-
HBIMM COCYJaMIL.

Cormacao CHulI [8], oTonuTtenbHsle TpUOGOPSL B XKI-
JIBIX TTOMEIeHISIX SOJDKHBI, KaK [IPAaBUIO, OCHAIAThCS
TepPMOCTaTaMU, T.e. IIPU COOTBETCTBYIOIIEM 0OOCHOBA-
HUJM BO3MOXKHO IIPUMEHEHVE PYYHOI Peryanpyroei

allOMUHMEBbIE PaAnaTopPbl
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PucyHok 3. Cxema pa3melyeHus pagnatopa B
nometieHun
[ ] ]
Y
v‘1 Oq MM
A
30MM4 »
H ‘ :
75% | +60Mm
|
100%

apMarypbl. [109TOMy B HacTosilleM pasfielie paccma-
TPUBAIOTCSI CXEMBI CUCTEM OTOIIEHUS, KaK C aBTOMATH-
YeCKVMMM, TaK ¥ C PYYHBIMU PEryIsATOpaMy TEIUIOBOTO
notoka. Ormerum, uro MI'CH 2.01-99 [9] 6onee xéct-
KO TpebyeT yCTaHOBKY TEPMOCTATOB y OTOIMTETbHBIX
pubOopoB.

PeKOMeHI[yeMI)Ie CXE€MbI BEPTUKA/IbPHBIX CTOAKOB CU-
CTeM OTOIIEHMS IIPE/ICTAaB/IEHbl Ha puC. 3.2.

PanmaTopr B ITIOMELIEHUN YCTaHaBHI/IBaIOTCH, KakK Hpa—
BIJIO, TIOJ], OKHOM Ha cTeHe (puc. 3). [Inuna pagmaropa
IOJDKHA COCTaB/IATb He MeHee 75% MIMHbI CBETOBOIO
npoéma. [IpucoenuHeHNe TEIIONPOBONOB K Pajinaro-
paM MOXET 6I)ITIJ OJIHOCTOPOHHI/IM n pa3HOCTOpOHHI/IM.

PucyHok 3.1. lpaBuTaynoHHasA NPOTOYHaA cuctemMa
OTOM/IeHNA OJHO3TaXXHOro AOMa

j=0,03 fzj j=0,03

Tpy6a D32

Tpy6a D40

Tpy6a D20-25

CAMBHO

Tpy6a D20-25

Tpy6a D32

j=002 =002 1-KoTén;

2- paclumpuTenbHblii 6aK;
3-pagunaropbl

PucyHok 3.2. BepTuKkanbHbiil CTOAK BOAAHOTO

oTonsieHnAa

DByxTpy6Has OpHOTpyGHas

paclmpuTenbHbli 6ak l:l paclmpuTenbHbIii 6ak l I

paavaTop papguaTtop
1/ 6arnac
/ Koten Koten
Hacoc Hacoc
CNMBHOWM .
KpaH CNvBHOW
KpaH
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MOHTANK PAIIATORPA

IIpu oZHOCTOPOHHEM IPUCOEAMHEHNN TPYD He peKo-
MEH[YeTCsl YCTaHAB/INMBATDb PAfMATOPbI ¢ OOMBIINM KO-
naecTBOM cexumit. IToaTtoMy B cucteMax OTOIUIEHUA
C VICKYCCTBEHHOM LVMPKYIALMEN IPU YUCIe CeKUMil B
papmaropax RADENA 6oree 24, a B rpaBUTAL[IOHHBIX
crcTeMax - 6oyee 12, peKOMeHIyeTCsl IPUMEHATb pas-
HOCTOPOHHIOIO CXeMYy IpucoegyHenns (puc. 3.3)

B cmcremax oronneHna ¢ MCKYCCTBEHHON LUPKYIALN-
el mpu 4mcne cekumii B paguatopax RADENA menee
24, a B TPaBUTALIMOHHBIX CHUCTEMAX - MeHee 12, MOXXHO
IIPUMEHATh ONHOCTOPOHHIOI CX€MY IPUCOENVHEHNA
(puc. 3.4).

Perynmupopanue TermoBoro moToka pajuaTopos B CH-
CTeMaX OTOIUIEHNUs OCYIIECTBJIAETCA C IOMOINBIO MH-
IMBYAYalbHBIX PETYIATOPOB (PYYHOTO MU aBTOMATH-
JeCKOTO JIeVICTBMsA), YCTaHaB/IMBaeMBIX Ha ITOJBOAKAX K
HpubOpaM UM BCTPOECHHBIX B IPpUOOP.

JIyist py<dHOrO peryIMpoBaHuMs UCIOIb3YIOT KPAHBI IS
pyuHoit perympoBku ¢upm ICMA Rubinetterie (Mra-
mus), «TEPI] Apmarypen» (ABcrpust), «Jaudoce» (Hda-
Hus), «OBentpon» (lepmannst), RBM (Mranus) u ap.

Jl1A aBTOMaTM4YeCKOTO perylIMpoBaHuA TeMIlepaTyphl
B CMCTeMaX OTOIUICHUA PEKOMEHAYIOTCS TEPMOPETyILi-
topsl (Tepmocrarsl) Tuma «[CMA Rubinetterie». Hixe
MIpeICTaBIEHbl PACXO[[HbIE XaPAKTEPUCTUKY 3aIIOPHOI
apmatypbl «ICMA Rubinetterie».

Haxmonusie muunm (1,2,3...) Ha (guarpammax 2 u 4, cTp.
11, 12) moKa3pIBAIOT AMANIa30HbI IPEABAPUTENIbHOI Ha-
CTpOIIKM KiamaHa peryasitopa B pexxume 2K (2°C) gna
G/, G'/,, G*/,. Hacrporika Ha pexxum 2K o3Hayaer, 4T0
TepMOCTAT YaCTUYHO IPUKPBIT U B CIydae IpeBbIlle-
HUA 3alaHHON TeMIlepaTypbl BO3lyXa B OTAI/IIBAEMOM
nomeriennu Ha 2K (2°C), oH mepekpbIBaeT ABVDKEHNE
BOJIbI B IIOABOJISIIEM TEIIONPOBOfE. ITO OOIePIUHS-

FopusoHTanbHbIN TPy6ONnposoy
ABYXTPY6HaA cuctema

D

D %

1 -BeHTUNBL UM Tepmoperynupyiowy
2-3anopHbiit (a p)

3- BO3/lyXOOTBOAHbII KNnanaH (KpaH MaeBckoro)

4 -3arnywka

PI/ICyHOK 3.3. PeKOMeHAyeMbIe CXeMbl NOAKNIOYEHNA paanaTopa K cuctreme oTonsieHusA.

BepTukanbHbiii Tpy6onposopg
ABYXTPY6GHaA cuctema

%
L

ofHOTpy6Has
canctema

o
@

5o o

5-6aiinac
BOJHOTPY i cucTems
Heperynupyemoli 6aiinacHoi NAMHUN, AnamMeTp Ko-
TOPOIi MeHbLUE OCHOBHOI IVHWN Ha OfiHY CTYNeHb




TO€ B €BPOIIENICKOI ITPaKTUKe YCIOBME HACTPOMKM TeP-
MOCTATOB II03BOJISIET HOTPEOUTENIO HE TONBKO CHIDKATD
TeMIlepaTypy BO3fyXa B ITOMEIEHN!, HO U TI0 >KeJa-
HUIO e€ NOBBIATh. B psAme ciy4yaeB OCYIECTBIAETCA
6omnee toynas HacTpoiika Ha 1K (1°C) (gmarpamma 1 u
3, ctp. 11, 12), a MHOTHA JoITycKaeTcsA HacTpolika Ha 3K
(3°C). OueBnaHO, IIpK MOTHOCTHIO OTKPBITOM KJIallaHe
TUApaBIMYecKOe COPOTUBIEHNE TepMOCTaTa OyfieT 3a-
METHO MEHbIIIE.

B mocnegHee BpeMsA B 0T€YeCTBEHHON IPAKTVKe HAX0-
IUT BCé HoJIee MIMPOKOe IIPUMeHeHE CKPBITas HATIOMb-
Has WM IUIMHTYCHas pa3BOfIKA TEIIOIPOBOJOB M UX
TNOHHOE IIPUCOeIVHEHNe K pajuaropaM depe3 CIel-
aJIbHbIE KOJUIEKTOPBIL: OIHOY3/IOBbIE, IIPYMCOeMHEHHDIE
C OFHOJ CTOPOHBI K HIDKHEMY HaTpyOKy pagmaropa, u
CO CIIeIVaJIbHBIM TPaH3UTHBIM BepPTUKAa/IbHBIM IIOfIBO-
ISLIMM TeIIONPOBOLOM, obecrednBaoIyM Hanbonee
PalMOHATIBHYIO CXeMY HIBVDKEHMS TEeIVIOHOCUTENA B
panmuarope «CBepXy-BHU3». Bo Bcex ciy4asx B Bepx-
Hell IPOTUBOIOIOXKHOI IIPobKe panyaropa HeoOXOxu-
MO TIpefycMaTpyBaTh YCTAaHOBKY BO3IYXOOTBORYMKA.
ITpn aTMX cXeMax TepMOCTAaThl MOTYT MOHTMPOBATbCS
C PAacIO/NOXeHMEM OCU TepMOCTATUYECKON T'OIOBKY
BJIONIb HAPY>KHOM CTEHbI, a He IEepHEeHJUKYNAPHO eIi.
Jliist obecriedenns NOABOAA BOABL K IpUOOPY IO CxeMme

allOMUHMEBbIE PaAnaTopPbl
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«CBEpXy-BHM3» IIpM HAIOJIbHONM M IUIMHTYCHOW pas-
BOZIKE TEIIONIPOBOJIOB YAOOHO MCIIONb30BaTh TaKXKe
npucoenyauTensHbie Habopsl «EPI]-2000» wam aHa-
TIOTUYHbIE KOMIUIEKTBI.

[TpuMeHSIOTCSI TAKXKe, 0COOEHHO B KOTTEKAX, CUCTEMbI
OTOIIEHNA C JIyYeBOJ HAIONbHON PasBOJKOM TEIJIO-
IIPOBOZOB, TPAIMILMOHHBIM OOKOBBIM IOLK/IIOYEHMEM
OTOIUTENbHBIX NPUOOPOB MO CXeMe «CBEPXy-BHM3» U
C VCIIONIb30BAaHMEM TEPMOCTATOB YITIOBOTO MCIIOJIHE-
HIs1. BepTuKanbHble CTOSKY /sl yMeHbIIeHus 6ecro-
JIe3HBIX TEIUIONIOTEPh pasMeIlaloT BJIONTb BHYTPEHHUX
CTEH 3[JaHNusA, HallpyMep, Ha IeCTHUYHON KieTke. OTo-
HJTe/IbHbIe IPUOOPHI, YCTAHABINBAEMbIE ¥ HaPY>KHBIX
CTeH, IOKITIOYA0T K paclpenennTenbHol rpebénke ¢
IIOMOLIBI0 TEIUIONPOBOJIOB, KOTOpPbIe IPOK/IAbIBAIOT
B Moy KBapTupbl. OOBIYHO UCIONB3YIOT 3AIUIIEHHbIE
OT HapY>KHOiI KOppO3MM CTa/JbHble MIN MefHble Te-
IUTONIPOBOJBL, TNOO U3TOTOBIEHHbIE 13 TEPMOCTOMKIX
[O/IMMEPOB, HAIIPUMEp, U3 IIOTNIPOIIIEHOBBIX TPYO.
PasBopsiye TermonpoBoypl, Kak IpaBUIo, TEIJION30-
JMpOBaHHbIE, NIPK JIY4eBON CXeMe IPOKIafbIBAIOT B
mrpobax, B 000m04Kax 13 roPppupoBaHHBIX MONMMMeEP-
HBIX TPyO ¥ 3a/1MBalOT LIEMEHTOM BBICOKMX MAapOK C
nacTudrKaTopoM (C TOMIMHO CI0S LIEMEHTHOTO HO-
KpBITVA He MeHee 40 MM).

1

vt

PucyHok 3.4. OGHOCTOPOHHEee NoACcOoeANHEHNE paanaTopa
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3aBUCMMOCTb Nepenaja AaBieHUA OT pacxofa Ten/IoHocuTena yepes pagmnatopHyto apmatypy ICMA Rubinetterie  PucyHok 3.5
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MAEPABINYECKMM PACYHET

4. TMAPABJINYECKUIA PACYET

3HavyeHVs pacrosaraeMoro HaBJIeHNs IpU HENOCpen-

CTBEHHOM IIPUCOEIVHEHUN CUCTEMBI OTOIIEHUS K Te-

IUIOBOJL CeTM Yepe3 3/IeBaTop CJIefyeT IPUHUMATD CO-

I7IACHO YKa3aHuAM, npusefeéHHsiM B CHull 2.04.05-91

[8]. IIpu ruapaBnIMyYecKOM pacyéTe TeIIONPOBOJOB

[OTEpY JJaB/IEHNsI HA TPEHMe U IPEOfio/ieHNe MECTHBIX

COIIPOTUBIICHUII C/IeAYeT OIpefeNATh 110 METOAY «Xa-

PAKTEPUCTUK CONPOTUBIEHNS»

AP =S M?
WV TIO METORY «y/€NbHBIX JIVHEITHBIX IOTEPD JAB/IEHIS»
AP=RL+Z

rie AP - morepu faBlieHVs Ha TPeHUe M IpeofjoieHue

MEeCTHBIX CONPOTUBIeHMIT, [Ta;

S=A{’ - xapakTepuCTUKa CONPOTHBIEHNS YIacTKa
TEIIONPOBOJOB, paBHas IIOTepe NABJICHUA B HEM
Ipu pacxope TeroHocutens 1 kr/c, Ila/(xr/c)%

A - ymenbHOe CKOPOCTHOE JJaB/ieHNe B TEIUIONPOBOAX
npu pacxofie termoHocurens 1 xr/c , Ila/(xr/c)?
(mpyunMmaetcs o Ilpunoxxennto 1);

{'=[(A/d) - L+X{] - upuBenéuusIit KO3 ureHT
COTIPOTUBIIEHNS PACCYUTBIBAEMOTO yYacTKa
TEIIONPOBOA;

\ - k03 unmeHT TpeHus;

d - BHyTpeHHUII [UaMeTp TEIUIONPOBO;

L - yimHa pacCYMTHIBAEMOTO YIaCTKA TEIIONPOBOJA, M;

2( - cymMa k03¢ GUIMEHTOB MECTHBIX COIPOTUBIIEHNIT
Ha PacCYUTHIBAEMOM Y4aCTKe CeTH;

M - MaccHBIN pacxof, TENJIOHOCUTEIA, KI/C;

R - ypenbHas nuHeliHaA OTeps JaBleHNA Ha
1 M Tpy6sr, ITa/m;

Z - MeCTHBIE IIOTEPY HAaBJIEHNA Ha yYacTKe, I1a .

B Ta651. 4.1 IpUBeeHbI IUPABINIECKIE XAPAKTEPUCTH -
ki pagyatopoB RADENA mipy pacxopiax TeIIOHOCHUTENA
mo 120 xr/4 u cBpime. B pacuéTax MOXKHO IO/Ib30BaTbCS
YCpPeTHEHHBIMM 3HAYEHMAMM STUX XapaKTepucTuk. I1pn
HeoOXOIMMOCTY X MOYXHO MHTEPIIONUPOBATh, UCXOAA
U3 TOTO, 4TO IIPY MaJIBIX PacxXofax BOABI Yepe3 Iprbop
npurnMam M, =60 kr/4, a npu 60X (COITTacHO
HOPMATVBHBIM TPeOOBAHIISIM) M, = 360 xr/4. Ilepsoe
3Ha4YeHJe COOTBETCTBYeT YCTIOBUAM pabOTHI pajmaro-
POB B IBYXTPYOHBIX CHCTeMaX OTOIUICHUS ¥ B OffHO-
TPYOHBIX, OCHAIIEHHDBIX TEPMOCTATaMY U 3aMbIKAIOIIN-
MM y4acTKaMu. BTopoe 3HaueHMe OTBEYaeT yCIOBUAM
PaboThI B OTHOTPYOHBIX CHCTEMaX OTOIUIEHMA IIPY ITPO-
TEeKaHUY BCEro TEIJIOHOCUTENA Yepes mpubop.

3HaueHNe CKOPOCTHBIX Y/Ie/IbHBIX [aBJeHUN U IIpK-
BE[EHHBIX KO3(Q(UIMEHTOB TUAPABINIECKOTO Tpe-
HUSA JJIs1 MEeTa/UTONIONMMEPHBIX Tpy6 mmetorcss B OO0
«BHUUCII» u B gpyrux ¢upmax, MoCTaBsIOLUX HO-
no6Hble Tenonposoxnsl (IIpunoxkenue 3).

3HaveHMA K03(PUINEHTOB MECTHOTO CONPOTUBIICHNA
KOHCTPYKTVBHBIX 3JIEMEHTOB CHUCTEM BOJSAHOTO OTO-
IIeHnsA HOpuHUMaoTca 1Mo «CIpaBOYHUKY IIPOEKTH-
poBuka», 4. 1, «Otommenue» [10], mast tpy6 PPR
(ITpunosxenne 4), yauTbiBas ycnosus npumeHerns PPR
(ITpunoxenue 5).

Tabnuua 4.1. YcpeOHEHHble rmgpaBanyeckmne xapakTepucTnkm pagnatopos RADENA

KosadpuumeHT mecTtHoro
CONpOTUBNEHUA ("y npyu YCJOBHOM
AnameTpe NoABOAOK

Konunuyecrtso
Cxema ABMKEHUA

TenJoHocnTenAa

ceKuui B
papgmnaTope

XapakTepucTuka conpoTuBneHus
S"y +10-4, Ma/(kr/c)?, npuycnoBHOM
AnameTpe NoABOAOK

npu M"p=360 Kr/u (0,1 Kr/c)

2 1,6

«CBepxy-BHU3» U 3 145
«CHU3Y-BBEpPX»

4 6onee 14

«CHMN3Y-BHN3» 5u 6onee 1.5

2,0 2,19 0,82
1,85 1,99 0,76
1,8 1,92 0,74
2,1 2,06 0,87

npu M =60 kr/4 (0,017 kr/c)

2 3
«CBepxy-BHU3» U 3 27
«CHWU3Y-BBEPX»
4 n 6onee 2,6
«CHU3Y-BHU3» 5un 6onee 2,8

4 41 1,65
3,7 3,7 1,52
3,6 3,56 1,48
4,1 3,84 1,69
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TMEPABIUYECKAM PACYET

TupgpaBnudeckre  XapakTePUCTVKM — OTOMUTEIBHOTO
mpubopa 1 NOABOSIIINX TEIUIOIPOBOOB C PETYIUPYIO-
11eil apMaTypoi B onHOpr6me CUCTeMaX OTOIIEHUS
C 3aMBIKAIOI[VMI yYaCTKaMU OIpeRe/siioT Koahdu-
L[MeHT 3aTeKaHNA O, XapaKTePUYIOLIIL JOMIIO Tenio-
HOCUTEJISI, TPOXOJAIIETO Yepe3 Ipubop, OT 0OIIero ero
pacxofa K MOABOAKE K paAnaTopHOMy y3iry. Takum 06-
pasoM, B OFHOTPYOHBIX CHCTEMax OTOIUIEHUS PACXOX
BOJBI Yepe3 npubop Mip, Kr/c, onpenenseTcs 3aBUCh-
MOCTbBIO M“p = M
mea, - K09 PuIMeHT 3aTeKaHNA BOABI B IpUOOP;
M_, - pacxoj| TEeN/IOHOCUTENA TI0 CTOAKY OfHOTPYOHOIM
CUCTEeMBl OTOIUIEHMS IIPY ORHOCTOPOHHEM IIOJ-
KJTIOUeHUY PaJyaTOpHOTO Y371, KI/C.

B Tabn. 4.2 npuBefeHbl ycpenHEHHbIe 3HAYEHNS KO3b-
(buULVeHTOB 3aTeKaHUsA a,, AnA papmaropos RADENA
IpY OTHOCTOPOHHEM OOKOBOM IPUCOEIVHEHUM Tell-
JIOIIPOBOIOB ¥ Pa3IMYHBIX COYETaHMAX [MaMeTPOB

Tpy6 cTosKkoB (d_), CMEIEHHDBIX 3aMBIKAIOMINX yIacT-
KOB (dsy) u nopsonok (d,) B ofHOTPYOHBIX cucTeMax
OTOIUIEHMS.

3HaueHNus &, TPY yCTAHOBKE TEPMOCTATOB ONpefere-
HBI IIpY HacTpoiike ux Ha pexxum 2K (2°C).

IIpu mopBopaKax dy 15 MM UCTIONB3YIOTCA TEPMOCTAThI
RTD-G 15 mmu «T'EPII-TS-E» mapkn 1 7723 11, ipu dy
20 mm - RTD-G 20 wnu «[EPI]-TS-E» mapku 1 7723 02.

KoadduuueHnTs! 3aTekaHnsa npy yCTaHOBKE TepMOCTa-
TOB OIIpefie/ieHbl Ipy uX HacTpolike Ha 2K. O4eBupHoO,
IIPY TaKOM METOfie OTpefieNleHns KoapuIienTa 3aTe-
KaHMA NMOTpeOHas IIoaib TOBEPXHOCTY HarpeBa 0To-
IIUTEIbHOTO Ipubopa 6ymeT Oobllle, YeM Ipy pacyére
VICXOMIA U3 TUAPABINYECKUX XapaKTEPUCTMK IOIHO-
CTBIO OTKPBITOTO K/IallaHa, XapaKTepPHOTO /IS CIydaeB
IpUMEHEeHNUs OOBIYHBIX KPAaHOB M BEHTUIEIL.

Tabnnua 4.2. YcpepHEHHbIE 3HaYeHNA KOIGONLIMEHTOB 3aTeKaHWA O, | Y3108 ORHOTPYGHBIX CMCTEM BOARHOTO OTOMAEHNA C

papnatopamu RADENA

3HaueHnsA a_ Npu cOMeTaHNN AMamMeTpoB TPy6 paanaTopHoro ysna
d_x d,y xd_ (mm)

Tun perynupyiouiein apmaTtypbl

TepmocTtat RTD-G ¢pupmbi «JaHdpocc»

TepmocTat «TEPL-TS-E» dpupmbi «TEPL| ApmaTypeH»

Tepmoctat MAX ¢pupmbi «<OBeHTpON»

0,24 0,195 0,265
0,25 0,2 0,252
0,23 0,19 0,245
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5. TEMJIOBON PACYET

Tennosoit pac4€T MPOBOANUTCA 1O CYLIECTBYIOMINM Me-
TOAVIKaM C IIpYMEHEeHIeM OCHOBHBIX PACYETHBIX 3aBU-
CUMOCTEI, U3/I0KEHHBIX B CIIELMa/NbHOM CIPaBOYHO-
uHpopManyoHHON uteparype [8] m [10], ¢ yuérom
TAHHBIX, IPUBEAEHHBIX B HACTOAINX PeKOMEH/AIUAX.
CornacHo tabn. 1 npunoxxenus 12 8 CHull 2.04.05-91
[8] mpu HaxoxzeHNUM OOIIIETO pacxofa BOAbI B CUCTEME
OTOIUICHNU:A € PacXof], OIpefe/NeHHbIl MCXOd U3 00-
VX TEIUIONOTEPD 3[JaHMs, YBEeINIMBAETCS IIPOIOPIN-
OHA/IbHO TONPaBOYHBIM K03 duimentam. IlepBoiit u3
HUX {3, 3aBMCUT OT HOMEHK/IATYPHOTO LIara pajiaropa
U TIPUHUMAETCA B 3aBUCHMOCTY OT MOJe/IM pafyaTopa
110 Tab7. 3, a BTOPOV¥i - B, — OT [IOMM YBeMMYeHNs TeIo-
IOTepb 4Yepe3 3apainaTOPHBIN YYacTOK M IPMHMMA-
eTCA B 3aBUCHMOCTH OT TUIIA HAPY>KHOTO OTPAXKIEHMS
TaKKe 1o Tab7. 5.1

Tabnuua 5.1. 3HaueHnaA KoadpduunenTos B, 1 B,

— e
CTEeHbl ocTeKneHmsa
350 1,02
1,02 1,07
500 1,05

TennoBoit motok paamaropa Q, B, mpu ycnoBusix, ot-
JINYHBIX OT HOPMaIbHBIX (HOPMUPOBAHHBIX), OIpefe-
sgeTcst o popMmyrie:

Q=Q, - (@/70)c- (M, /0,)"-b-p3-p=Q, - 9,-
(Pz.b.B3-p=KHy-7O.F.q)1.(Pz.b.ﬁ3.p

rae:

QHy - HOMMHAJ/IbHBIJ TEIUIOBOM MOTOK pafinaTopa Ipu
HOPpMaJ/IbHbIX YCIIOBUAX, PaBHBIN IIPOU3BENEHNIO HO-
MUMHA/IPHOTO TEIVIOBOI'O IIOTOKA, IPUXOAAINEIOCA Ha
OfIHY CeKIMIo {, (cM. Tabm. 2.2), Ha KOMMYECTBO CEK-
uit B mpubope N, Br.

O - dakTuyeckuit TeMIepaTypHBbLI Harop, °C, onpepe-
NseMblit Io popmyIe:

t+t At
=77 W T

t= p

L ,(4.2)

371eCh:
t mt - COOTBETCTBEHHO Haya/jbHAA VM KOHEYHAs TeM-
HepaTypbl TEIIOHOCUTENA (Ha BXOJe U BBIXOJie) B OTO-
nuTenbHOM npubope, °C;

t - pacyéTHas TeMIepaTypa IOMEIIEeHNs, IPUHUMAE-
Mas paBHOI pacyéTHOI TeMIlepaType BO3[yXa B OTa-
I/IMBaeMOM Ttomerenun t , °C;

At“p - Iepemaji TeMIlepaTyp TENJIOHOCUTENA MEeXAY
BXOJIOM 1 BBIXOJIOM OTOIIMTEIBHOTO Mprbopa, °C;

70 - HOpMMPOBAHHBIN TeMIIepaTypHbIIl Hanop, °C;

C - IONPaBOYHBII K03 PULMEHT, C IOMOLbI0 KOTOPOTO
YIMUTHIBAETCSI BIUSHIE CXeMbI IBVDKEHUS TEIVIOHOCUTE-
JIs1 Ha TEIUIOBOIL ITOTOK 11 KO3 GUIMEHT TeIIonepefadn
mpubopa Ipy HOPMUPOBAHHBIX TEMIIEPATYPHOM HAIIO-
pe, pacxofie TeIIOHOCKTE/IS U aTMOC(EPHOM HAB/IEHIUN
(mpmHUMaeTcs 10 Tab11. 5.2);

N ¥ m - SMOVPUYECKIe [OKa3aTel CTEIEHN COOTBET-
CTBEHHO IIPM OTHOCUTE/IBHBIX TEMIIEPATYPHOM HArope
U pacxofie TeIUIOHOCK TS (IpUHMMaeTcs 1o Tab. 5.2);
an - (axTMYecKmit MaCCHBIN PacXof, TeITIOHOCUTENA
Jepes OTOMMTENIbHBII IPUbOP, KI/c;

0,1 - HOpMUPOBaHHBIII MaCCHbBIN PACXOJ, TEIIJIOHOCUTE-
T Yepe3 OTOINTENbHBI IPUOOp, Kr/c;

b - 6espasmepHBII NONPaBOYHBI KOSQ@UIEHT Ha
pacuéTHoe arMocdepHoe HaBleHNe (IPMHUMAETCS IO
Tabi. 5.3);

B, - 6espasmepHblii TONPaBOYHbIl KoadduImenT, xa-
PaKTepU3YOLMIT 3aBUCYMOCTD TeIUIONepefadM pajya-
TOpa OT KOMMYECTBA CEKIMII B HEM IIPU NMIOObIX CXeMax
ABIVDKEHMS TEIUTOHOCKUTENA (IPMHMMAETCs 10 TaO. 5.4);
p - 6e3pasMepHbIil NOIPaBOYHBIN K03 ULMEHT, C IT0-
MOIIIBIO KOTOPOTO YYUTBIBAETCS CrleliuduKa 3aBUCHMO-
CTH TEIIOBOTO MOTOKA 1 KO3 uIIMeHTa TelIonepesa-
YJ CEKL[MIOHHOI'O PaiaTopa OT YMC/Ia CEKLMIA B HEM IIpU
IBIDKEHUM TEIUIOHOCUTE/ISI IO CXeMe «CHU3Y-BBepX»
(mpmHUMaeTcs mo Tab. 5.5); IpK ABVKEHUN TEIIOHO-
CHTe/IsI IO CXeMaM «CBEpXy-BHU3» U «CHU3Y-BHU3» p=1;
¢, = (0/70)"*" - 6espasmepHbIll OMPABOYHBII KO-
(ULMEHT, C HOMOMLIBI0 KOTOPOTO YUUTHIBACTCS U3MEHe-
HII€ TEIIOBOTO IIOTOKA OTOIMTEIbHBIX IPUOOPOB IIpu
OT/IMYUM PACIETHOTO TEMIIEPATYPHOTO HAIIOPA OT HOP-
MajIbHOrO (IpMHMMaeTcs 1o Tab. 5.6 — 5.8);

@, =c (M, /0,1)" - Ge3pasMepHbIif IONPaBOYHBIIf KO-
3¢ PUIEHT, C HOMOIIBI0 KOTOPOTO YIUTHIBAETCS W3-
MeHEeHMe TEIUIOBOTO MOTOKA OTOIMTEIBHOTO Ipubopa
OpY OT/IMYUM PACIETHOTO MACCHOTO PACXOfA TEIIO-
HOCHTE/ISI OT HOPMA/IBHOTO C YYETOM CXeMBI ABVKEHMS
TEIUIOHOCUTeN (IpMHMMaeTCA 110 Tab. 5.9);

K, - K03 UIIMEHT TerUtonepefayy paguaTopa Ipu
HOPMAJIbHBIX YC/IOBUSIX, OIIPe/esIeMblit 110 popMye

Qny 2 o
KHy=m 5 BT/(M . C)

F - myoma b Hapy>kHOJI TEIUIOOTAAOLIET TOBEPXHOCTI
pajuaTopa, paBHas IPOU3BEEeHNIO KOMIeCTBA CEKIIIIT
N Ha mIomasb IIOBEPXHOCTY HarpeBa OFHOI ceKuu f.
Koadduumenr  remmomepemaun  papgumaropa K,
Bt/(m? - °C), mpu yCTIOBMAX, OTIMYHBIX OT HOPMAJIbHBIX,
ompegpensercs o Gopmyie

K=K, - (©/70)"- c - (M, /0,1)+ b - B, - p=K_ - (©/70)"
-¢,"b-B, p



antoMnHMeBble pagnaTopbl

TEMWIOBOW PACYET

CoracHO pesy/nbTaTaM TEIUIOBBIX MCIBITAHMIT 00pas-
1o pagnatropos RADENA ¢ MoHTaHOI1 BbicoTOI 350
u 500 MM 3HaYeHM IOKa3aTeslell CTEIIeHN N M M U KO-
s dunmenTa ¢ 3aBUCAT He TOTBKO OT VCCIENOBAHHBIX
[INaIa3oHOB M3MeHeHNA @ 1 M, ; HO TaKOKe OT BBICOTDI
U faxe [IMHBL mpubopa. st yrnpoueHns UHKeHep-
HBIX PacyéToB 0e3 BHECEHUS 3aMETHOI MOTPEMTHOCTI
3HAYEeHUS ITUX MTOKA3aTesell, 0 BO3MOXXHOCTH, ObIIN
YCpemHeHBI.

Tabnuua 5.2 YcpeaHEHHble 3HaYeHNA NMoKasaTenen CTeneHn N un
m 1 Ko3dPrLmMeHTa C NP PasnnyHbIX CXeMaX ABVXKEHUS Tenso-
HOCWTeNsA B paguatTopax

Cxema ABMKeHNA Mopenb
TennoHocuTens pagmnaTopa
350 0,3 0 1

Ceepxy-BHU3 500 033 0 1
CHM3y-BBEpX 350 0,33 0,08 0,93
500 0,35 0,1 0,92
350 0,3 0 0,98
CHu3y-BHMN3
500 0,3 0 0,95

Tabnuua 5.3. YcpeAHEHHDBI NONPaBOYHbIN KO3GPMLUMEHT b, C NOMOLLbIO KOTOPOTO YUUTHIBAETCA BAVSHNE PAaCYETHOTO aTMOCHEPHOTO

AaBNeHnA BO3ayXa Ha TENNOBOW NOTOK pagnatopa

ATmocpepHoe

AaBJieHne

933 947

700 710

960 973 987 1000 1013,3 1040
720 730 740 750 760 780
0,975 0,981 0,987 0,993 1 1,012

Tabnuua 5.4. 3HaueHNsA KosdduLMeHTa B, yunTbIBaIOWErO BAUAHIE YNACTa KOSIOHOK B PaiMaTope Ha ero Tensosoi NoToK

Yucno KONoHOK B pagmnarope, MoHTaxHasa 14 n
wr. BbICOTA, MM 6onee
350

1,02
500 1,03

1,01 1,005 0,99 0,98
1,015 1 0,995 0,99 0,98

Tabnuua 5.5. 3HaueHne NoNPaBoOYHOTO KO3GGULMEHTA P MPY CXEME ABUXEHUSA TEMIOHOCUTENSA «CHU3Y-BBEPX»

Mogenb 3Ha4yeHuA p Npm Yncne cekuuii B pagnatope
el __-_
350 1,015 1,01
500 1,035 1,025 1,02 1,01 1

Tabnuua 5.6. 3HaueHMA MONPaBOYHOro KO3GdUUMEHTa @, B 3aBMCMMOCTM OT CpeAHeapndMeTNYeCKoro TemnepaTypHOro Hanopa © mexay
cpefiHel TemnepaTypoii TeMNIOHOCKUTENA B panaTope 1 TeMrepaTypol Bo3fyxa B OTanvBaeMoM NMomeLeHUn Npy ABMXKEHNUN TEMIOHOCK-

TEeNA No CXeme «CBepXxy-BHU3»

- q)1 w panmaTopa

0,547 0 539
46 0,579 0,572
48 0,612 0,605
50 0,646 0,639
52 0,679 0,673
54 0,714 0,708
56 0,748 0,743
58 0,783 0,779
60 0,818 0,815
62 0,854 0,851
64 0,89 0,888

66 0,926 0,925

- (pl o ] s

0,963 0,962
70 1,0 1,0
72 1,037 1,038
74 1,075 1,077
76 1,113 1,115
78 1,151 1,155
80 1,189 1,194
82 1,228 1,234
84 1,267 1,274
86 1,307 1,315
88 1,346 1,356
90 1,386 1,397
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Tabnuua 5.7. 3HaueHNA NOMPaBOYHOTO KOadhdULIMEHTa @, B 3aBUCMMOCTM OT CpeiHeapidMeTUYeCKOro TeMnepaTypHOro Haropa © mexay
CpeAHel TeMnepaTypoli TENNOHOCUTENSA B PaanaTope 1 TeMNepaTypoil BO3AyXa B OTanMBaeMoM NOMELLEHVM NPU ABUKEHNN TEMNOHOCU-
TensA no cxeMe «CHU3Y-BBEPX»

@, ANA Mofenn paguaTopa 0 @, ANA Mopenn paguaTopa

0,539 0,534 68 0,962 0,962
46 0,572 0,567 70 1,0 1,0
48 0,605 0,6 72 1,038 1,038
50 0,639 0,635 74 1,077 1,078
52 0,673 0,669 76 1,115 1,117
54 0,708 0,704 78 1,155 1,157
56 0,743 0,74 80 1,194 1,197
58 0,779 0,776 82 1,234 1,238
60 0,815 0,812 84 1,274 1,279
62 0,851 0,849 86 1,315 1,32
64 0,888 0,886 88 1,356 1,362
66 0,925 0,924 90 1,397 1,404

Tabnuua 5.8. 3HaueHNA NONPaBoOYHOro kKo3ddrUMEHTA @, B 3aBUCMMOCTM OT CpeaHeapudMeTNYeCKoro TemnepaTypHoro Hanopa ©
MeXAay CpefiHel TemnepaTypon TeMIOHOCUTENA B paAnaTope v TemnepaTypoii BO3AyXa B OTaniMBaeMom NoOMeLeHNI NP ABUKEHNN
TEMNNOHOCUTENA MO CXEME CHU3Y-BHU3»

| oc | 4 | 4 ]| 4 ]| 0o | 52 | s | s | 8

o, 0,547 0,579 0,612 0,646 0,679 0,714 0,748 0,783

0,818 0,854 0,89 0,926 0,963 1,0 1,037 1,075

1,113 1,151 1,189 1,228 1,267 1,307 1,346 1,386

Tabnuua 5.9. 3HaueH1A NONPaBoOYHOro KO3 GrLINEHTa ¢, B 3aBMCUMOCTM OT Pacxopa TennoHocuTena M, | yepes paanatop Npu ABMXeHUN
TEMNIOHOCUTENS MO CXEME «CHU3Y-BBEPX»

-_—z_

0,015 0,8 0,761
0,02 72 0,818 0,783
0,025 90 0,832 0,801
0,03 108 0,845 0,816
0,035 126 0,855 0,828
0,04 144 0,864 0,839
0,05 180 0,88 0,858
0,06 216 0,893 0,874
0,07 252 0,904 0,888
0,08 288 0,913 09
0,09 324 0,922 0,91
0,1 360 0,93 0,92
0,125 450 0,947 0,941
0,15 540 0,961 0,958

Mpumeyanna. 1. Mpu cxeme ABUKEHNA TENOHOCUTENSA «CBEPXY-BHU3» @,= 1.
Mpwn cxeme ABYKEHNA «CHU3Y-BHN3» ANA MoAenen papmaTopa: 350 ¢,=0,98, 500 ¢,=0,95
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6. MPUMEP PACYETA 3TAXKECTOAKA OAHOTPYBHOW CUCTEMbI BOAAHOIO OTOMJIEHUA

YCJI0BUA ANA PACYETA

TpebyeTcss BBINOMHUTD TEIUIOBOM PacdéT 3TaXKeCTo-
sKa BEPTUKAJIBHON OZHOTPYOHON CHCTeMBI BOJSHO-
IO OTOIUIEHMsI C a/MIOMUHUEBBIM CEKIMOHHBIM pajya-
topoM RADENA moHTakHOII BpicoTOi 500 MM. Pagu-
aToOp YCTAQHOBJICH IO, OKHOM Ha Hapy>kKHOIl cTeHe 6e3
HUION HA IATOM STaXKe ILITMITAXXHOTO 3[IaHMA, IpU-
COeAVHEH K CTOAKY CO CMEIIE€HHBIM 3aMBIKAIOIIUM
y4acTkoM u TepmoctaroM ¢upmel «ICMA» Ha mop-
Bojke K Ipubopy. Cxema [BIDKEHMA TEIUIOHOCUTEIS
«CBEPXy-BHM3». TeIIonorepy MOMeEINIeHNA COCTaBIIA-
10T 1200 Br. TemnepaTypa ropsdero TeIIOHOCUTENS Ha
BXOfIe B CTOAK tH yCIIOBHO IPMHMMaeTcsA paBHOI 105°C
(6e3 yuéra TemIoOIOTEph B MAaruCTpamy), pacyéTHbIN
nepemaj TemIeparyp no crosaky At =35°C, temmepa-
Typa BO3[jyXa B OoTaljMBaeMoM IoMentenuu t =20°C,
aTMocdepHoe faBneHye Bosgyxa 1013,3 rlla, 1. e. b=1.
Cpepuuit pacxop Bobl B cTosike Mct =138 kr/4 (0,038
kr/c). luameTpsl TpyO CTOsIKA, MOABOLOK M 3aMBbIKa-
IOLIIET0 YYacTKa OIpefe/ieHbl B pe3y/lbTare NpefBapy-
TEeJIbHOTO TMAPABAMYECKOTO pacdéra M paBHbBI 15 MM,
obuas JUIMHA BEPTUKATbHO ¥ TOPU3OHTANIBHO pac-
HOJIaTaeMbIX TPYO B IOMEI[EHUM COCTaBIAET 3,5 M
@, B=27mL =08 M).

NOCNEAOBATEJIbHOCTb TEMJIOBOIO PACYETA

TernmoBoit TOTOK IpMOOpa B PaCUETHBIX YCIOBUAX Qre
omnpepessieTcs mo Gpopmymne

in:)acq =Qno'r - Qrp.n >

rae: Q =~ - TEIIONOTepU MOMENIEHUS TIPU PACIETHBIX
ycnosusax, Br;

QTP.H - TIOJIE3HBI TEIUIOBOV IIOTOK OT TEILIONPOBOJOB
(Tpy6), Br.

ITonesHblit TENIOBO IIOTOK TEIIOIPOBOROB IPUHU-
MaeTcs paBHBIM 90% OT 0611ell TeIIooTRa4n Tpyb mpu
IPOK/IAfKe X Y HapPY>KHBIX CTeH, u mocturaer 100 %
IIpY PAcHONIOKEHNN CTOSIKOB Y BEPTHKAIbHBIX IIepPero-
POTOK.

B namem nmpumepe npuHMMaeM Q
re: QTP =q,," L

Tp. B+q’l'p.l‘ : L’rp. r

q’l‘P.B n qu.r_ TEIIOBbIe MOTOKM 1 M OTKPBITO IIPOIO-

JKEHHBIX COOTBETCTBEHHO BEPTUKAJTBbHBIX U TOPU3OH-

TAaIbHBIX TTTAAKUX pr6, onpenenAaeMbI€ 110 IIPUIOXKe-

Humw 3, Br/™m;

L ulL 061as IIMHA COOTBETCTBEHHO BEPTH-
p. B tp. T

KaJIbHBIX VI TOPM3OHTA/IbHBIX TEIJIOIIPOBOOB, M.

Q

[TonesHsblit TEeNIOBOI IMOTOK OT TPYO Q,,, ompenenén
IIpY TEMIIEPAaTypPHOM HaIlope GCP‘TP= t -t =105-20=
85°C, rue t - TeMIlepaTypa TEIUVIOHOCUTETIS Ha BXONIE B
pammaTopHblit y3er, °C.

=0,9 QTP’

Tp. I

=0,9(2,7+74,1+0,8-74,1-1,28) =248 Br.

TP.I

ITo tabn. 4.2 npuHUMaeM 3HadeHne Koadduumenra 3a-
TEKaHUA & PABHBIM 0,24. Pacxop Bojipl uepe3 pubdop
paBeH:

M, =a -M_=0,24-0,038 = 0,0091 Kr/c.
Ilepenas TeMnepaTyp TEIMIOHOCUTENA MEXy BXOJIOM B

OTOIUTENIbHBIN IPUOOP U BBIXOZOM U3 HETO At ompe-
mensercs no Gopmyie:

B Qn[;acq 9 5 2

At = =
w» C- an 4186,8 - 0,0091

=25°C

rae: C - yaenbHas TeMMOEMKOCTb BOAbI, paBHaA 4186,8
I/ (kr - °C);

in;ac“ =Q,,. - QTP." =1200 - 248 = 952 Brt.

TemmneparypHsiit Harop @ ompernernsieTcs 1Mo Gpopmyrne (4.2).

At
©=t,-—2-t,=105-125-20=725°C

OrmpenensieM npeaBapuTenbHO, 6€3 y4éTa Hen3BeCTHO-
TO HaM IOKa 3HaueHus koadduunenta B,, Tpedyemblit
TEIIOBOJ MOTOK IPpKOOpa IpY HOPMATIBHBIX YCTOBUAX
o popmyre:

paca 952

Q Hy.Ipes— np
p

9 ¢, b 1,048-1-1

=908BT

e @, u @, - 6espasmepHbIe KOIPUIMEHTDI, TPUHN-
Maemble Mo Tabm. 5.6 - 5.9.

Vicxopsa m3 TO/My4eHHOTrO 3HaYeHUA Qn‘;Y'“Pe”, orpepens-
eM KO/IM4ecTBO ceKiuit B mprbope N o popmyre:

N =908B1/192 Br/ceknmsa= 4.73 cexuun

B manbHeitem, npuHuMas 1o Tabm. 5.4 B, onpenensem

[IpefBaPUTEIBHO [IPUHMMAEMOe K YCTAaHOBKE KOJIIde-
npen.

CTBO KOOHOK N P* 110 dbopmyne

N ®=N: B, = 4,73 : 1 = 4,73 m. (6.6)

yer.

C yuéToM pekoMeHmanuii [8] pacxox/ieHue MeXJy Te-
IUTOBBIMY IIOTOKaMJ OT TpeOyeMoii ¥ yCTaHaB/IMBaeMOi
IUTOLIa/iell ITOBEPXHOCTY HarpeBa pafinaTopa JOIycKa-
eTcs B IIpefieiaX: B CTOPOHY YMEHbIIEHN — B0 5%, HO
He 601tee, yeM Ha 50 BT (IIpy HOpMaIbHBIX YC/IOBUAX), B
CTOPOHY YBeMM4eHMs — 10 6MypKalilero TMImopasmepa.
IToaromy mpunnmaem N | = 5 cexumit. ITockonmbky mpu
3TOM YMC/Ie CeKIil B, He MEeHsAETCs, IOONTHUTETbHbIe
KOPPEeKTVBbI He BHOCATCA. OKOHYaTeNbHO IPUHIMMaeM
K ycTaHoBKe pagnatop RADENA, cocTosammii u3 5 cex-
it (500/5).
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YRASARME MO MOHTAZRY PAIMATOPOB RADENA M OCHOBHBIE TPEBOBAHMEA K MX SKCIUIYATALX

7. YKA3AHUA NO MOHTAXY PAAUATOPOB RADENA N OCHOBHBbIE

TPEBOBAHUA K UX SKCITYATALUN

7.1. MoOHTaX aJIOMMHNUEBBIX JIMTBIX  CEKIMOH-
HpIX pagumatopoB RADENA mnpoussopmrcss cormac-
HOo TpeboBanmaM CHuIl 3.05.01-85 «BHyrpenHue
CaHNUTAPHO-TEXHMYECKMe CUCTeMbl» [11], HacTosAmmx
peKOMeHAaIuIL, a TaKKe peKkoMeHparuii [12] u [13].

7.2. PapuaTopsl IOCTaB/IAIOTCA OKPALeHHBIMM, YIAKO-
BaHHBIMU B BO3[YIIHO-IY3BIPHKOBYIO IUIEHKY M Kap-
TOHHYIO KOPOOKY.

7.3. MoHTaX paiuaTOpOB POU3BOAMUTCA B MHAUBUTY-
a7lbHOJ YIIaKOBKe, KOTOpas CHMMAaeTCs MoCe OKOHYa-
HUs OTHENIOUHBIX pabot. He momyckaercs 6pocars pa-
OVATOPHI U NOfIBEPTaTh UX YApPHbIM Harpy3KaM.

7.4. MOHT@X pafyMaTopoB Be#ETCA TONBKO Ha IOATO-
TOBJICHHBIX (OLITYKaTypeHHBIX ¥ OKpAIIeHHBIX) IO-
BEPXHOCTSAX CTEH.

7.5. Pagyartopsl cleflyeT yCTaHaBIMBATh Ha pAaCCTOSHUA
He MeHee 25 MM OT IIOBEPXHOCTY CTEHBI.

7.6. MOHTa)X pafnatopoB HEOOXOMMMO IPOV3BOSUTD B
CIIEYIOIEM MTOPAKE:

- Pa3MeTUTb MeCTa YCTAaHOBKM KPOHILITEHOB;

- 3aKpeUTb KPOHIITEIHBI Ha CTeHe HI00e/LAMY YIIN 3a-
TENKONM KPENEXHbIX [eTalell LeMEHTHBIM PacTBOPOM
(He momyckaeTcs IPUCTpeNKa K CTeHe KPOHIITEITHOB,
Ha KOTOPBIX KPeIIATCA OTONMTENIbHbIe IPUOOPHI U Te-
IUTOTIPOBOJIBI CUCTEM OTOIIEHN);

- He CHYIMas YIIaKOBKM, OCBOOOIUTD OT Heé pajiuaTopbl
B MeCTaX MX HaBeCK) Ha KPOHIITEHBI;

- YCTAaHOBUTD PajyaTop Ha KpOHIITelHaxX (2 cBepxy u 1
CHU3Y) TaK, YTOObI HIDKHIE TPpaHM KOJUIEKTOPOB pajua-
TOpa JIET/IN Ha KPIOKM KPOHILITEHOB;

- COEIVHUTD PafiMaTop C MOABOJALIMMM TEIIONPOBO-
TaMIU CUCTeMBI OTOILIEHN S, 060PYIOBaHHBIMM Ha HIDK-
HeJl UM BepXHeil MOABOJKE KPaHOM, BEHTUIEM MW/
TE€PMOCTATOM;

- 06s3aTe/IbHO YCTaHOBUTDH BO3JYXOOTBOJUNUK B BEPX-
HIOI0 TIPOOKY C TPOTMBOIONIOXHON OT TOABOMOK CTO-
PpOHBI;

- TOCTIe OKOHYAHMUS OT/ENIOYHBIX PAOOT CHATH YIIAKOBKY.

7.7. Tlpu MoHTaxe ciefyeT u3b6eraTb HeNpaBUIBHON
YCTaHOBKM pafiMaTopa:

- CTIMILIKOM HM3KOTO €TO pas3MelljeHN, T.K. IpU 3a30pe
MEXJy IIOJIOM M HM30M pajuaropa, MmeHbumeM 80 M,
yMeHbl1aetcst 3¢ (PeKTUBHOCTD TEIIO0OMEHa 1 3aTPYH-
HsieTCsl yOOpKa OJ, PafuaTopom;

- YCTAaHOBKM paJiiaTopa BIUIOTHYIO K CTE€HE WIJIN C 3a30-
POM, MEHBIIUM 25 MM, YXY[UIAIOLIE TEIJI0O0TAAYY IIPU-

60pa ¥ BBISBIBAIOLIEN TIbIIEBbIE CTIEAbI HaJl TPUOOPOM;
- CIMIIKOM BBICOKOJ YCTaHOBKW, T. K. IIPY 3a30pe MeX-
Iy HOJIOM M HM30M pafiuartopa, 6onbieM 150 MM, yBe-
MMYMBAETCSA TPafJUEHT TEMIIEPATYp BO3[yXa 110 BLICOTE
HOMellleHNs1, 0COOEHHO B HIDKHEN ero 4acTi;

- C/IMIIKOM MaJIOTO 3a30pa MEXX/y BepXOM pafuaTopa
HI30M IIOJOKOHHMKa (MeHee 75 % ITyOMHBI pajuaTopa
B YCTaHOBKe), T. K. IpM 3TOM YMEHbIIAeTCA TeI/IOBOI
IIOTOK pajinaTopa;

- HeBePTHUKAIbHOTO IIOJIOXKEHM CeKIUIA, T. K. 3TO YXYJ-
IIaeT TeIUIOTeXHMKY ¥ BHEIIHNIT BUJ, pagyaTopa;

- YCTaHOBKU Ilepefi pafuaToOpOM [eKOpPaTHMBHBIX dKpa-
HOB M/IM 3aKPBITUA €T0 MITOPaMM, T. K. 9TO TaKXKe IIpHu-
BOAUT K YXYALIEHUIO TEIUIOOTAAYM M TUTMEHNIECKUX
XapaKTepUCTUK mpubopa M MCKaKaeT paboTy TepMo-
CTaTa C aBTOHOMHBIM JATIMKOM.

7.8. Llenecoo6pasHo UCIIONb30BATh PagaTOPhL 3aBOJ-
cKkoli cOopku. Ilpyu meperpynmnupoBke, BBLIIIOTHAEMO
CO BCEMU MepaMU IIPefOCTOPOXHOCTY MPOTUB CPhIBA
pe3pObl TOJIOBOK aTIOMIHMEBBIX CEKIL[MIl CTaTbHBIMU
HUNNETIMM ¥ POoOKaMy, HeOOXOAUMa TOIOTHUTENb-
Hasl MPOBepKa pajuaTopa Ha TepMETUIHOCTb.

7.9. Kareropmyeckm 3ampelraeTcsi JOIOMHMUTENbHAA
OKpacKa painatopa «MeTa/IM4ecKMMI» Kpackamu (Ha-
mpuMep, «cepeOpsHKOI») M BO3AYXOBBITYCKHOTO OT-
BEPCTHA BO3YXOOTBONUMKA.

7.10. B mporjecce sKCITyaTaly CiefyeT Ipou3BOAUTD
OUNCTKY pajiuaTopa B Hayajie OTONMUTEIbHOTO CE30HA I
1-2 pasa B Te4eHMe OTONUTE/IBHOTO IIEPUOJA.

7.11. IIpu ouncTKe pafintaTOpOB HENb3s UCIIONb30BATDH
abpasmMBHBIE MAaTEPUAIIBL.

7.12. VIckniodaeTcs HaBelllBaHME Ha aJIOMUHMEBBIE
paguaTophl MOPUCTBIX YBAAKHUTENEN, HAIlpUMeEp, U3
060>X>KEHHOI ITIVHBL.

7.13. IIpu Mcnonb3oBaHUM B Ka4eCTBE TEIIOHOCUTEA
ropsideit BOfbl, €€ IapaMeTPhl JO/DKHBI YIOBIETBOPATD
Tpe6OBaHMAM, IPUBENEHHBIM B «IIpaBmiax TexHude-
CKOJI 9KCIUTyaTaliuy 3NeKTPUYECKUX CTAaHLMIA U ceTel
Poccnitckoint @egeparum» PII 34.20.501-95 [5].

7.14. Copep>kaHue KUCIOPOJa B BOJie CUCTEM OTOILIe-
HVSI He JO/DKHO npeBbimath 20 Mxr/mm® [14], a 3Have-
Hte pH 151 amIoMIHMEBBIX paiiaTOPOB LO/DKHO ObIT B
mpepenax 6,5-9 (onTumanbHO B npefenax 7-8). C Lenbio
BBIITOTIHEHMSI TPeOOBAHUA O COLEPXKAaHUM KUCTIOPOfa
u 3HadeHun pH amrommuuenble papmatops RADENA
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PEeKOMEHAYeTCA IPUMEHATD B 3aKPbIThIX CHCTEMAX OTO-
IJIEHUA C 3aKPBITBIMM PACIIVMPUTENbHBIMU COCYIaMU U
repMEeTUYHBIMU LVPKYIALNVOHHBIMY HAaCOCaMM, a TaK-
K€ C yCTPOWCTBAMU I TOBIUTKM Jlea3pUpPOBaHHOM
BOJION M3 BOZIONPOBOJA VI HETNIOCPENCTBEHHO M3 Te-
IITIOBOI CETH.

He [OITyCKaeTCsA IPOMbIBKA CICTEMbI OTOIIZIEHVA C aJII0-
MUHNVEBBIMI pagnaTopaMmn IIIé)’IO‘IHbIMI/I pacTBOpaMm.

7.15. CopepxaHne B Bofie coefuHeHuit xenesa (go 0,5
Mr/oM3) U ApYTUX mpuMeceli - cormacHo [5].

7.16. [Jns yMeHbILIeH) OIIACHOCTH IOALIIaAMOBOI KOp-
posum IienmecoobpasHa YCTAaHOBKA HOMOMHMTENbHBIX
TPA3EBUKOB, a B C/Ty4ae PUMEHEHN TEPMOCTATOB €I11é
U GUIBTPOB, B TOM 4YNUC/Ie U HOCTOSKOBBIX. B ob6mem
Cly4ae KONMMYECTBO B3BELIEHHBIX BELIECTB HE JNO/DKHO
IIpeBbILIATh 7 MI/AM3.

7.17. VI36bITOYHOE [aB/ieHUe TEIJIOHOCUTENS, PaBHOE
CyMMe MaKCMMalabHO BO3MOXXHOTO HAIlOpa Hacoca Mn
TaBJIeHMA B MAaruCTpa/AX TeIVIOBON ceTu (Ipum 3le-
BaTOPHBIX BBOJAX) U IMAPOCTATIYECKOTO JaB/ICHNA, He
TO/DKHO B pabodeM pekyMe CHCTeMbl OTOIUIEHUsI Ipe-
BBHIIIATh B /M0O0M pamgmaTope 16 atM. MuHMMaabHOE
JaBJIeHNE IIPY OIIPECCOBKE CUCTEMBI OTOIIEHUSA JNOJDK-
HO 6bITh B 1,5 pasa 6osbiie pabodero.

7.18. Kaxplil paguaTop HE3aBUCUMO OT CXEMBI €Tr0
00BA3KM TEIUIONPOBOlaMI CJIeflyeT OCHAIIaTh Ia3o-
BO3JyXOOTBOJYMKOM, YCTaHaB/IMBAEMBbIM B OJIHOW 13
BepXHUX IIPOoOOK pafuaropa.

7.19. Ilpu obcmyXuBaHUYM Ta30BO3LYXOOTBONAYMKOB B
CHUCTEMaX OTOIUIEHUSI C OTOIUTENbHBIMU TPUGOpaMu
U3 QTIOMMHUEBBIX CIUIABOB KATErOPUYECKM 3alpenia-
eTCsl OCBellaTh Ia300TBONYMK CIMYKaMy, (poHapsaMu
C OTKPBITBIM OTHEM M KypeHMe B IEepUOJ BBIITYCKa U3
Hero Bo3fyxa (rasa), 0CoO€HHO B IepBble 2-3 rofa Kc-
IUTyaTalyiu CYCTEMBI OTOILIEHNA.

7.20. B crydae CIuIIKOM 4acToil HeOOXORMMOCTH CITy-
CKa BO3lyXa M3 pafinaTopa, 4TO ABIAETCA NPU3HAKOM

HeraBI/I}IbHOﬂ pa6OTbI CHCTEMBI OTOIVIEHVA, PEKOMEH-
AYETCA BbI3bIBATh CIICLMA/INCTA.

7.21. He pexoMeHfiyeTcs JONYCKAThb IOTHOTO IepeKphl-
THS TOfIBOJA TENJIOHOCUTENA K PaiuaTopy U3 CUCTEMBI
OTOI/IeHNA, OCOOEHHO B JIETHMII Nepyofi. BosMoxHO
IIOJTHOE OTKJ/IIOYEHME PafMaTOPOB TONbKO Ha IEPHOf,
OIIPECCOBKM CUCTeMbl oTomneHudA. IIpu satom cnemyer
00513aTe/IbHO OTKPBITb PYYHOIT BO3[[yXOOTBOIUMK.

7.22. 11 yMeHbLIEHN OIIACHOCTY KOPPO3UM B MeCTe
IIPUCOEIMHEHNA CTANbHBIX TENIONPOBONOB K alTOMM-
HUEBOMY pPaZMaToOpy ClefyeT NPUMEHATb CTajbHbIE,
XpOMMPOBAaHHbBIE WIM KafiIMMPOBaHHblE ITPOXONHbIE
IpoOKY, MY YCTaHOBKE KOTOPBIX CIegyeT msberarsb
cpesa pe3bObl B KOJIEKTOpax pajMaTopoB BO musbe-
JKaHue TPYJHOYCTPAaHMMOI B 3TOM ciydae Teun. Ilpu
VICIIOZIb30BAHMY MENHBIX TPYO pPEKOMEHIyeTCs Ipu-
MeHSTb OPOH30BbIE IIEPEXOFHMKN, He JOIIyCKasl HeIlo-
CPENCTBEHHOrO KOHTAKTa a/IIOMMHIEBBIX PaZiIaTOPOB C
MeITHBIMM TEIUIOTIPOBOJAMIL.

7.23. He pexkoMmeHIyeTCA OMOPOXKHATH CUCTEMY OTO-
IUIeHMA C aJIIOMMHUEBBIMU Ipubopamu Oojee yeM Ha
15 guein B rogy.

7.24. Bo usbexxanne 3amep3aHusi BOfbl B pafiMaTopax,
IPUBOJAILETO K MX paspbIBY, He HOINycKaeTcsA OOmyB
pajmaropa CTpysMU BO3[yXa C OTPUIIATENIBHO TeMIIe-
paTypoit (HampyuMep, IpyU IOCTOSHHO OTKPBITOI (Hop-
TOYKe MM HOKOBOJI CTBOPKE OKHA).

7.25. B cucremax, 3allONIHAEMBIX aHTUPPU3OM, HE J0-
ITyCKaeTcs MpYMeHeHNe MAC/IAHO KPAcKu JJiA TepMe-
TU3ALMK Pe3bOOBBIX COENVHEHNUIT TbHOM. PekoMeH[y-
€TCsA [T 9TOM Lie/IU UCTIONb30BaTh SMOKCU/IHbIE SMATIN,
a TaK)Xe 3Ma/IJl Ha OCHOBE PacTBOPOB BYHU/IX/IOPUJIOB,
aKPUJIOBBIX CMOJI ¥ aKPMJIOBBIX COIIOTMMEPOB.

AnTndpus KOMKEH CTPOro COOTBETCTBOBATH Tpebo-
BaHMAM COOTBETCTBYIOI[UX TEXHIIECKUX YCIOBMIL. 3a-
[OJIHEHME CVICTeMBI aHTU(PU3OM [OIYCKAETCA He pa-
Hee, 4eM 4epes 2-3 IHA 1OoC/Ie €€ MOHTaXa.



www.radena.ru

MPANOERERMEA

8. MPUNOXKEHUA

NPUNOMEHMUE 1

[nHaMmueckme xapakTepucTUKM CTajlbHbIX BOAOra30npoBoaHbIx Tpy6 no MOCT 3262-75

HaACOCHbIX CNCTeM BOAAHOIO OTOMNJIEHMA NPU CKOPOCTU BOAbI B HUX 1 m/c

Pacxop Bogbl npun
ckopoctu 1 m/c, m/w

OnameTtp Tpy6, Mm

YenosHo- Hapyx- BHyTpeH-
ro npo- py? yTP
Hbin HUun
xopa
10 17 12,6 425 0,118
15 21,3 15,7 690 0,192
20 26,8 21,2 1250 0,348
25 335 27,1 2000 0,555
32 42,5 359 3500 0,97
40 48 4 4650 1,29
50 60 53 7800 2,16
IIpumevanus

1) 11IIa=0,102 xrc/m?,
1 IMa/(xr/c)? = 0,788 10°8 (krc/m?)/(kr/4)?,

1 xrc/m? = 9,80665 Ila ,
1 (xrc/m2)/(kr/4)*= 1,271 108 ITa/(kr/c)?

2) Ilpu Apyrux CKOpOCTSAX BOABI, COOTBETCTBYIOMIMX
OOBIYHO JTaMUHAPHOI U IEPEXOFHOII 30HAM, 3Hade-
HUsI TPUBENEHHOro KoaduiyeHTa ruppaBIMIecKo-
IO COIPOTUB/ICHNA U YHEMbHbBIX XapaKTePUCTUK CIIeRy-
eT KOPPeKTMPOBAaTb COITIACHO M3BECTHBIM 3aBUCUMO-
ctam (cM., HaripuMep, A. JI. AnpTuryns u fip., ITupgpas-
MMKa U aspopuHamuka - M, Crpoituspar, 1987). Ins
VIIPOLIEHMsI ITUX PacueTOB (aKTUIECKUMEe TVAPABIN-
Jeckue xapakTepuctvuku tpy6 S, { n koap¢uimenTosn
MECTHOTO CONIPOTUBJIEHVS OTBOJIOB, CKOO M YTOK U3
9TUX TPY6 § IpU CKOPOCTAX TEIUIOHOCUTETISI, COOTBET-
CTBYIOIIVIX YKa3aHHBIM 30HaM, B CYICTeMaX OTOILIEHNA C
napameTpamu 95/70 u 105/70°C MOXHO C JOITYCTUMOIA
I TIPaKTUYECKMX PAacyeTOB MOTPENTHOCThIO (10 5%),
OIpeZenATb BBOJIA IONPABOYHBIN KO3 QUIIEHT Ha He-
KBaJIpaTUIHOCTD CP,, IO popmynam:

Tabnuuan 1.1

YpenbHoe Mpuse- YaenbHas xapaktepu-
AVHaMunyeckKoe AEHHbBIN CTUKa CONpOTUBIEHNA
AaBneHue Ko3dPpu- 1M Tpy6bI
LMNeHT
Ax104, | Ax10-4, [ ™AP3B" | g 104, | S x10-4,
Na MNa nnyecko- Ma Ma
Kr/u)? Kr/c)? RO Kr/u)? Kr/c)?
(Kr/u) (kr/c) Nd., m (kr/u) (xr/c)
26,50 3,43 3,5 95,4 12,35
10,60 1,37 2,7 28,62 37
3,19 0,412 1,8 5,74 0,742
1,23 0,159 1,4 1,72 0,223
0,39 0,0508 1 0,39 0,051
0,23 0,0298 0,8 0,18 0,024
0,082 0,01063 0,55 0,045 0,006
S, = S’T xf >
0=0C,xf,,
= xf,,

rae S, O, u {, - XapakTepuCTUKY, IPUHATbIE B Ka4eCcTBe
Ta6MMYHBIX IIPY CKOPOCTSIX BOAbI B Tpybax 1 mM/c (cM., B
qacTHOCTY, Tab I1 1.1 HACTOSIIETO IPUTOXKEHN).
3nauenus f , OTIPENENAIOTCS 110 tabme I1 1.2 B 3aBUCHU-
MOCTH OT JMaMeTpa yCTIOBHOTO IIPOXOfa CTA/IbHOI TPY-
661 d ,» MM 11 pacxofia rops4eii Bofbl M co cpepneii Tem-
nepatypoit ot 80 go 90°C.

3) IIpu cpemHUX TeMIepaTypaxX TEIIOHOCUTENA OT 45
nio 55°C sHauenu f, onpeenaroTCs 10 MPUOTVKEHHOM

dbopmyne

f, . =1,5-0,5,

4(50)

rze £, - TonpaBouHbll K09QQUUMEHT NPY CpenHelt

TeMIleparype TertoHocutens 50°C,

f, - mompaBoyHbIit K03 duIMENHT TPy CpeaHelt Temmepa-
Type TermnoHocutens 85°C, npuHuMaeMblit o Tabn I1 1.2

3HauyeHMA NoNpPaBoyYHOro KosgdpuuneHTa @,
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Tabnmuan 1.2

Pacxop ropsauen Bogbl M B Kr/c (BepxHAsA cTpOKa) 1 B Kr/4 (HUKHAA CTPOKa)
npu AnameTpe yc/ioBHOro npoxopa Tpy6 dy, mm

0,1724 0,2676 0,4879 0,7973 1,3991 1,8249 3,0495
10z 620,6 963,4 1754,4 2870,3 5036,8 6569,6 10978,2
0,0836 0,1299 0,2368 0,3869 0,6790 0,8856 1,4799
104 301,0 467,0 852,5 1392,8 24444 3188,2 5327,6
0,0541 0,0840 0,1532 0,2504 0,4394 0,5731 0,9577
100 194,8 302,4 551,5 901,4 1581,8 2063,2 34477
0,0394 0,0612 0,1116 0,1823 0,3199 0,4173 0,6973
108 141,8 220,3 401,8 656,3 1151,6 1502,3 2510,3
0,0306 0,0475 0,0867 0,1416 0,2485 0,3241 0,5416
i 110,2 171,0 3121 509,8 894,6 1166,8 1949,8
0,0248 0,0385 0,0701 0,1146 0,201 0,2623 0,4383
2 89,3 138,6 252,4 412,6 724,0 994,3 1577,9
0,0206 0,0320 0,0584 0,0954 0,1674 0,2183 0,3649
e 74,2 115,2 210,2 343,4 602,6 7859 1313,6
0,0175 0,0272 0,0496 0,0810 0,1423 0,1856 0,3101
1ie 63,0 97,9 178,6 292,0 512,3 668,2 1116,4
0,0151 0,0235 0,0428 0,0700 0,1229 0,1602 0,2678
'8 54,4 84,6 154,1 252,0 442,4 576,7 964,1
0,0132 0,0205 0,0375 0,0612 0,1074 0,1401 0,2341
"2 47,5 73,8 135,0 220,3 386,6 504,4 842,8
0,0117 0,0182 0,0331 0,0541 0,0949 0,1238 0,2068
122 42,1 65,5 119,2 194,8 341,6 445,7 744,5
0,0104 0,0162 0,0295 0,0482 0,0845 0,1103 0,1843
14 374 58,3 106,2 173,5 304,2 397,1 663,5
0,0093 0,0145 0,0625 0,0432 0,0759 0,0989 0,1653
126 33,5 52,2 95,4 155,5 273,2 356,0 5951
0,0084 0,0131 0,0239 0,0390 0,0685 0,0893 0,1492
28 30,2 47,2 86,0 140,4 246,6 321,5 537,1
0,0077 0,0119 0,0217 0,0354 0,0621 0,0810 0,1354
"3 27,7 42,8 78,1 1274 241,6 291,6 487,4
0,0070 0,0108 0,0198 0,0323 0,0566 0,0739 0,1235
132 25,2 389 71,3 116,3 203,8 266,0 444,6
0,0064 0,0099 0,0181 0,0295 0,0519 0,0676 0,1130
134 23,0 35,6 65,2 106,2 186,8 243,4 406,8
0,0059 0,0091 0,0166 0,0271 0,0476 0,0621 0,1038
136 21,2 32,8 59,8 97,6 171,4 223,6 3734
0,0054 0,0084 0,0153 0,0250 0,0439 0,0573 0,0957
138 19,4 30,2 55,1 90,0 158,0 260,3 344,5
14 0,0050 0,0078 0,0142 0,0231 0,0406 0,0529 0,0885

18,0 28,1 51,1 83,1 146,2 290,4 318,6
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MPUNOMEHME 2

TennoBoi NOTOK 1 M OTKPbLITO NPOSIOXKEHHbIX BEPTUKaNIbHbIX MaAK/X MeTalIMyecKkrx Tpy6, oKpalleHHbIX MacnAaHOM Kpackon, grp , BT/m

e’ oc
MM
15

Tennosoii noToK 1 m Tpy6bI1, BT/M, npu O, °C, uepes 1°C

o | ] 2 ] 3 | 4 | s | 6 | 7 [ 8 [ o

22,3 23,1 23,9 24,8 25,6 26,5
28,0 29,1 30,1 31,2 32,2 33,4
35,0 36,3 375 389 40,2 41,6
31,3 32,1 33,0 339 34,8 35,7
39,1 40,2 4,3 804 43,6 44,7
489 50,3 51,7 53,0 54,5 55,8
398 4,3 42,2 43,2 44,1 45,1

50,4 51,7 52,8 54,0 55,3 56,5
63,1 64,6 66,0 67,5 69,1 70,5
50,1 51,1 52,2 53,2 54,2 55,3
62,7 63,9 65,2 66,5 67,5 69,1

78,4 79,9 81,5 83,1 84,8 86,4
61,7 62,8 63,8 65,0 66,1 67,3

77,2 78,5 79,8 81,3 82,7 84,1

96,0 98,2 99,8 101,6 103,3 105,1
73,0 74,1 75,4 76,6 78,3 789
91,3 92,8 94,2 95,8 973 98,7
14,2 1159 17,7 119,6 121,3 1234
85,1 86,2 87,5 88,8 90,2 91,4
106,3 107,9 109,5 110,9 12,6 14,3
132,9 1349 136,9 1389 140,8 142,8
97,0 98,2 99,3 100,3 101,3 102,4
122,4 124,2 125,3 1276 129,1 130,9
151,5 153,6 155,8 1579 160,0 162,2

19,2 19,9 20,7 21,6
20 30 241 25,0 26,0 27,0
25 30,0 31,2 32,5 33,7
15 274 28,7 29,5 304
20 40 34,5 359 36,9 38,2
25 42,9 44,9 46,3 47,5
15 36,6 375 38,5 39,4
20 50 45,8 46,9 48,1 49,3
25 57,3 58,7 60,2 61,5
15 46,0 47,2 48,1 49,1
20 60 57,7 58,9 60,2 61,4
25 72,1 73,7 75,2 76,7
15 574 584 59,5 60,5
20 70 71,6 73,0 74,3 75,7
25 89,6 91,3 92,3 94,7
15 68,4 69,5 70,7 71,9
20 80 85,6 86,6 88,4 89,8
25 106,9 108,8 110,5 12,3
15 80,2 81,3 82,7 83,9
20 90 100,3 101,7 103,3 104,9
25 125,3 127,2 1291 1311
15 92,3 93,5 94,9 96,0
20 100 116,0 174 119,0 120,6
25 144,2 145,1 147,2 149,4

ITpumevanua

1. TernoBOI MOTOK OTKPBITO IIPOJIOYKEHHBIX TOPU3OH-
TaQJIbHBIX TPYO, PACIIONOXKEHHBIX B HIDKHEN 9acTy IO-
MellleHus1, IPUHMMAeTCs B cpefHeM B 1,28 pasa 607b-
1Ie, YeM BepTUKaIbHBIX.

2. TlonesHplii TENIOBON IOTOK OTKPBITO IMTPOIOYKEHHDIX
Tpy6 yumrThiBaercs B mpefienax 90-100% oT sHaueHMIi,
IpUBEIEHHBIX B JaHHOM IPYIOXKEeHUM (B 3aBYCUMOCTH
OT MecTa IPOKIaAKY TPyO).

3. IIpn ompepeneHNN TEIVIOBOTO ITIOTOKA M30/IMPOBAH-
HBIX TPYO Tab/MYHbIe 3HAYEHN TeIIOBOrO MOTOKA OT-
KPBITO IIPOJIO>KEHHBIX TPYy6 yMHOXKatoTcs Ha KIIJT uso-
nsuyu (06b14HO B npepenax 0,6-0,75).

4. IIpu sKpaHMPOBAHMY OTKPBITOTO CTOAKA MeTa/lnye-
CKVIM 9KPaHOM OOIINIT TEINIOBOI TOTOK BEPTUKATbHBIX
Tpy6 CHIDKAeTCs B CpefiHeM Ha 25%.

5. IIpu ckppITOI IpOKIanKe TPy6 B IIyXx0it 60posze 06-
LU TETIJIOBOJ MOTOK CHIKaeTcst Ha 50%.

6. ITpu ckpbITOI IPOKIafiKe TPYO B BEHTUIUPYEMOIT 60-

po3ze oO1uIT TEIIOBOL TOTOK YMeHbIIaeTcs Ha 10%.
7. O6mmit TeIIOBOI MMOTOK OAMHOYHBIX TPYy6, 3aMOHO-
NMMYEHHBIX BO BHYTPEHHUX IIeperOpOfiKax U3 TAKEMOTO
6erona (A, > 1,8 Br/(m-°C), p,, > 2000 xr/m3), yBe-
MMYMBAETCS B CpefHeM B 2,5 pasa (Ipu OKJIeiike CTeH
0604MU B 2,3 pasa) IO CPaBHEHUIO CO CTy4aeM OTKpBI-
TOV ycTaHOBKU. IIpy 9TOM 1O/I€3HBIN TENIOBON MOTOK
cocTaBisIeT B cpenHeM 95% ot o61ero (B Kaxjoe u3
CMEXHBIX IIOMeIlleHNI1 MOCTYNaeT I0/I0BYHA II0Ne3HO-
I'0 TEIJIOBOTO IIOTOKA).

8. O6uMit TEIIOBOJ MMOTOK OT OMHOYHBIX TPYO B Ha-
PY>XHBIX OTpaXKTIeHUsAX U3 Tskénoro 6etona (A, > 1,8
Br/(m - °C), p,,, > 2000 kr/mM3) yBenuumBaeTcs B cpef-
HeM B 2 pasa (mpu okJeiike cTeH o6osamu B 1,8 pasa ),
NpUYEM II0JIE3HBIN TEIUIOBOM IIOTOK IIPY HAIUYMK Te-
IUTOM3OJLALIN MEXAY TPYOOil M HapyXXHOI ITOBEPXHO-
CTDBIO CTEHbI COCTABIIACT B cpegHeM 90% oT obitero.
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MNPUNOXKEHUE 3. HOMOIPAMMbI 414 PPR TPYB HA MPUMEPE TPYB TEBO Technics
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NPUNOMEHUE 4

KoadpdurLmeHT MecTHOro rmapaBinyeckoro COnpoTUBAEHUA AN COeAVHUTENbHBIX AeTanen us noannponvneHa PP-R 80

Detanb O603HaueHne MpumeyaHne Koa¢puuumenr (Ma)

MydTa 0,25
YMeHbLeHre Ha 1 pa3mep 0,40
. — YMeHblueHne Ha 2 pa3mepa 0,50
My¢Ta nepexopHas -
= YMeHblueHne Ha 3 pa3mepa 0,60
YMeHblueHue Ha 4 pa3mepa 0,70
YronbHukK 90° | I_ 1,20
YronbHUK 45° (r 0,50
L
_>+_> Pa3pgeneHune notoka 1,20
TponHuk
dyL
_>+ CoepviHeHne noToka 0,80
v c
> = oeINHEHNE NOTOKa 2,10
1y
KpectoBurHa
L
<—|' 4 F PazpeneHue notoka 3,70
—m
MydTa KOom6. BH. pes. —> 0,50
el
MydTa Kom6. Hap. pes. —> 0,70
—m
—m
YronbHVK KOM6. BH. pes. + ,_“' 1,40
pr—
YronbHWK KOM6. Hap. pe3. + I—"‘ 1,60
TpoNHWK KOMG. BH. pes. _—IH— 1,40 — 1,80
20 MM 9,50
25 MM 8,50
BeHTunb D‘q
- 32mm 7,60

40 MM 5,70




PacueTHoe HanpsxeHne Qv (MMa)

allOMUHMEBbIE PaAnaTopPbl

MPMINOCXKEHRME
MPUNOXEHUE 5
3aBUCMMOCTb CPOKa Cy>KObl TPY6 OT BO34eNCTBUA TeMNepaTypbl 1 AaBleHNA
50
40
30
20
10°C
20°C
30°C
40°C
10 50°C
9 60°C
8
70°C
7
80°C
6
90°C
5 95°C
4
110°C
3
.
N
N
N .
. LN
2 X \‘ N
LN
\\ H ‘\
. ‘\ I8
LN A}
[N A )
LN A S
. S
N
1
0.9
0.8 l L] L1 |
5 10 25 50 100
rogpl
0.6
0.5
0.1 1 10 10° 10° 10° 10° 10°

Cpok aKkcnnyaTaumm (4acbl)



www.radena.ru

CNUCOK UCTONBBOBAHHON IATEPATYREI

9. CMUCOK NCMOJZIb3OBAHHOW
JINTEPATYPbI

1. PexoMeHmanmy o MpuMeHEeHNI0 KOHBEKTOPOB C
KOXXYXOM THUIIa « YHUBEPCa/» ¥ YyTYHHbIX pajua-
topos/ B.M.Cacus, b.B.llIsenos, T.H.IIpokomneHko,
JI.A Boranxas, I.A.bepmupncknir.- M.: HIMCanrex-
Huku, 1990.

2. PexoMeHpanmum 1o IprMeHEeHNI0 KOHBEKTOPOB
6e3 koxxyxa «Akkoppy» 1 «Ceep»/ B.J.Cacu,
T.H.IIpoxomenko, b.B.IlIsenos, JI.A.borankas.- M.:
HUMCanrexuuku, 1990.

3. PexoMeHpiany IO IIPMMEHEHMIO aTIOMVHVIEBBIX
CEKI[IOHHBIX PAafiNaTOPOB UTA/IbSHCKON (pUPMBI
«INDUSTRIE PASOTTI S.p.A.» / B.M.Cacum,

I A.Bepumpckuii, T.H.IIpokonenko, B.JI.Kyuranp.-
M.:TOO «BHUUNCII», 1997.

4. Koran L.A., Tpe6yxos C.I1. OtonuTtenpHble mpu-
6ops1 B BHP // O630p / HUM-CaHTexHukm.- M.,
1979.

5. IIpaBuia TeXHMYECKOM SKCIUTyaTalluy 3N1EeKTPU-
4yecKMX cTaHIui u cetelt Poccuitckoit epgeparinn/
M-Bo TomnuBa u suepretuku P®, PAO «E9C
Poccum»: PJJ 34.20.501-95.- 15-e u3p., nepepab. u
nor.- M.: CITO OPI'P3C, 1996.

6. MeTropuka onpefeneHNss HOMUHA/IbHOTO Te-
IUTOBOTO ITOTOKA OTOITUTENBHBIX IPUOOPOB IIPK
teroHocutene Bope/ LA . bepmmpckmit, B.M.Cacus,
B.A.Coruenko.- M.: HUMCanrexunkmu, 1984.

7. Kymranp B.JI., Koran VLA, [ngpasindeckue wc-
IIBITAHNsI OTONUTEIBHBIX IPUOOPOB B YCIOBIIX,
61mm3Kkymx K skcruryaranyonssiv//Co.mp. HUMCan-
TeXHUKIL.- 1991.- BBIIL 65, C. 35 — 46.

8. CHulI 2.04.05-91. OTonnenne, BeHTWIALMSA U
KOHAUIMOHMpoBaHue. M., 1992.

9. MTI'CH 2.01-99. DHeprocHepesxeHye B 3TaHUAX.
HopMaTuBel 110 TeII03aIuTe 1 TENI0BOI03IeK-
TpocHabxeHu0. M., 1999.

10. CipaBOYHMK ITPOEKTUPOBIIMKA. BHyTpeHHME
CaHUTAapHO-TeXHM4ecKue ycrpoitctsa. 4.1. OTo-
renne / Tlop pemakiueit VI.I.Ctaposeposa.- M.:
Crpoitnspat, 1990.

11. CHuII 3.05.01-85. BHyTpeHHue
CaHUTapHO-TeXHMYECKMe cucTeMbl. M., 1986.

12. Vicaes B.H., Koran I1.A. YcTpoiicTBO 1 MOHTaX
CaHUTAPHO-TEXHMYECKMX CUCTEM 3haHmit. M.: «Bpic-
1Ias mkomna», 1989.

13. lynaesa IV, bensesa T.A. JlabopaTop-
HBII HpaKTI/IKyM II0 TEXHOJIOTMN CAaHNTAPHO-
TeXHN4YeCKux pabot. M., 1987.

14. VimxeHepHOe 060pyHOBaHue 3[aHNIL U COOPY-
>xeHumit: Quuuknonenusa/In.pen. C.B.fIkoBnes.- M.:
Crpoiiuspat, 1994.



10. TAPAHTUA NPOU3BOAUTENA

TlapanTia npoussogurens - 10 nrer.

IMpoparomuias ¢pupma 06s13yeTcst 06MEHNBATD BBIIIEAIINI]
U3 CTPOst Win fieDeKTHBI PafIaToOp B TeYEHME OFHOTO
rofia CO JHA NPOJaXM €ro TOPTYIOLel OpraHM3aLyent.
Hosble rapanTuiiHbie 00513aTe/IbCTBA YCTAaHABINBAIOTCS
co nHA OOMeHa.

ITpopatomtas pupma He HeceT OPUANIECKONT U1 PUHAHCO-
BOJI OTBETCTBEHHOCT! U He TapaHTUPYeT 3aMeHY, 0OMeH
WIN [EHEeXHYI KOMIEHCAII0 BO3MOXKHOTO yiep6a
B CTIEYIOIX CITydasax:

-HapylIeHnA TpeOGOBaHMIl IO YCTAaHOBKE ¥ SKCIUTyaTa-
uuu paguatopoB RADENA;

-MEXaHMYEeCKOTO MOBPEXJEHNUs pajuaropa B Ipolecce
HOTPY30YHO-PA3TPy30YHbIX pabOT, TPaHCIOPTUPOBKHY,
MOHTa’Ka U SKCILTyaTaluu;

-TI0JIOMKM M/IM BBIXOfIa U3 CTPOsI pajguaropa 1o BuHe [1o-
KYTIaTeNsA WK SKCIUTyaTUpYIoIleli OpraHu3alui.
TapaHTuiiHBIe 0653aTeNbCTBA PACHPOCTPAHSIIOTCA TOIBKO

11.

YHMBepCanbHBII MOHTAXXHBII HA6OP IpefHasHaYeH /I
KpeIUIeHNA ¥ HafI&KHOTO MOAKII0YeHNA aTIOMIHIEBBIX
CEeKI[IOHHBIX PafiNaTOPOB.

Ha Je(eKTbI, BOSHIKIIIE II0 BIHE 3aBOJA-I3TOTOBUTEILS.
JI/1s1 BBIMOTHEHNMST TapAHTUITHBIX 00s13aTenbcTB [lokyma-
Te/b 005I3aH B TeYEHIE [JBYX [HEN IOC/Ie 0OHAPY>KEeHNs
HedeKTa MpeybABUTD:

-OpUIMHAJI [IACIIOPTA HA PajMaTop C MOANNChio IIoky-
natens (06sA3aTeNbHO Ha/MM4Me [IPABUIBHO 3aIOHEH-
HOTO TapaHTUITHOTO Ta/JIOHA C yKa3aHMeM THUIIA, pa3Me-
pa, aThl MPOJAXKM, LITAMIIA TOPIYIOLIEl OpraHU3aLyy,
HOJMICK IPOAABLIA WM OTBETCTBEHHOTO JINLIA);
-IOKYMEHT, IOATBEpPXKAAOLNII IIOKYIIKY pajmaTopa
(4ex maM Hak/IafHast); KON AKTa O BBOZIE pajyaTropa
B 9KCIUTyaTaluio (CM. HAacOPT M3LEMNs) C YKa3aHUeM
BE/IMYVHBI UCIIBITATENIbHOTO [JAB/ICHIS;

-3asiB/IeHMe C YKa3aHUeM [IaCIIOPTHBIX JAHHBIX 3asIBUTe-
JIS WM PEKBUSUTOB OpraHM3alLiuM, afpeca, faThl U Bpe-
MeHM OGHapy)XeHUs fepeKTa, KOOPAMHAT MOHTAXKHOIM
opranusanuy; cupasky u3 JK9Ka o gaBneHun B cucreme
OTOIIEHYIs] B [ieHb aBapUIL.

KOMIMEKTYIOLWWUE ANA PABUATOPOB RADENA

3armymku

IT-RA 3arnymika 1" nesas (RAL 9016)

IT-RA 3arnymka 1" nesas (RAL 9016) ¢ EPDM npoxaaxost

IT-RA 3arnymka 1" npasas (RAL 9016)

IT-RA 3arnymka 1" npaBas (RAL 9016) c EPDM npok/ajkoit

Kponmreitasr

IT-RA KoMmeKT KpOHIITeTHOB aHKepHbIX - 2 mT (RAL 9016)

IT-RA KommekT KpoHIITeiiHOB mIockux - 2 mt (RAL 9016)

Hunmnenn

IT-RA Humnenb MexcekIMoHHbIi 1"

Ilepexomnuxu

IT-RA Ilepexomuuk 1'x1/2» nesbiit (RAL 9016)

IT-RA Tlepexonuuk 1"x1/2» nesrit (RAL 9016) ¢ EPDM mpoxmafKoit

IT-RA Tlepexomuuk 1"x1/2» mpassiit (RAL 9016)

IT-RA Tlepexopuuk 1"x1/2» mpassiit (RAL 9016) ¢ EPDM npoxajxoit

IT-RA Ilepexonuuk 1"x3/4» nessrit (RAL 9016)

IT-RA Ilepexonuuk 1"x3/4» nesbit (RAL 9016) ¢ EPDM npoktagkoit

IT-RA TTepexopunk 1'x3/4» npassiit (RAL 9016)

IT-RA Tlepexonuuk 1"x3/4» mpassiit (RAL 9016) ¢ EPDM npoxapKoit

IIpoxmagku

IT-RA Ilpoknaaka mapoHurosas iis paguatopa d 42 (1) 2 mm

IT-RA TIpokajiKa mapoOHNTOBAs MEXCEKIIMOHHAs K HUIIEIO 1MM

IT-RA Ipoxmagka EPDM st papuaropa d 42 (1")

Ha6op s nogxIoYeHus

IT-RA Habop s nogxmiodenns (mepex. 1'x1/2 nes, np.- 1o 2 T, 3ari, Kp. Maesck,
xmod+kpenex) RAL 9016

IT-RA Habop s nopkmodenns (mepex. 1'x3/4 nes, np.- 1o 2 T, 3ari, Kp. Maesck,
xmod+kpenex) RAL 9016
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