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Yeaxxaembie konneau!

HayyHo-mexHu4eckasi pupma OO0 «Bumamepm» npednazaem esawemy 8HUMa-
HuUro 4yemeépmyro pedakyuro pekomeHOayul no NMPUMeHeHU0 omeyecmeeHHbIX cmarsb-
HbIX naHesnbHbIX paduamopoe «PRADO», cepuliHo u32omaenueaembix OAO HUTU
«MPOIrPECC».

PekomeHOayuu cocmaesieHbl MPUMeHUMesIbHO K POCCUliCKUM HOPMamueHbIM Y C-
JsloeusiM ¢ y4émom ebicKka3aHHbIX pykoeodcmey OO0 «Bumamepm» Ha cbe3dax ABOK
npeodsnioxeHuli 0 pacwupeHuu O0ocmoeepHbix OaHHbIX, Heobxolumbix Ons nodbopa
omonumersibHbIX MPu6opoes Npu NPoeKmMuposaHUU cucmeM OMmonsIeHUsl.

B yemeépmol pedakuyuu npueedeHa uHghopmMayusi 0 pacwupeHuu HOMeHKamy-
pbi paduamopoe «PRADO» 3a cuém oceoeHusi npou3eodcmea 2u2ueHuU4Yeckux modesnedl.

B pekomeHOayusix npueedeHbl 2udpassiudeckue xapakmepucmuku mepmMopeay-
JiImopoe ¢ Hoeoli mepMocmamu4veckoli ecmaekoli «PRADO».

Aemopbl pekomeHOauuli: kaHO. mexH. Hayk CacuH B.U., kaHO. mexH. Hayk Bep-
wudckul I'.A., uHxeHepsbli lMpokonexHko T.H., KywHup B.[]. u Llleeyoe B.B. (nod pedakyu-
eli kaHO. mexH. Hayk CacuHa B./.).

3ameyaHusi u npednoxeHusi Mo coeepweHCcMeo8aHUd HacmMosWUX peKoMeHOa-
yul aemopbl Npocssm Hanpaesisimb no adpecy: Poccusi, 111558, Mockea, 3enéHbili npo-
cnekm, 87-1-23, dupekmopy OOO «Bumamepm» CacuHy Bumanuro UeaHosu4y unu no
men./¢pakc.8 (495) 482—38-79, ¢pakc. 8 (495) 482-38-67 u men. 8 (495) 918-58-95.

© 000 «Butatepm» 2014
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1. OCHOBHbIE TeXHUYECKMEe XapaKTepPUCTUKHU
CTanbHbIX NaHesnbHbIX pagunatopoB «PRADO»
M YCIOBUSA UX NPUMEHEHUNS

1.1. lMNMpepnaraemsble crneuvanucTaMm pekoMeHZauun no MPUMEHEHUI0 OTeYyecT-
BEHHbIX CTanbHbIX MaHenbHbiX paguatopoB «PRADO» paspaboTaHbl HayyHo-
TexHnyeckon cmpmon OOO «Butatepm» Ha OCHOBE NMPOBEAEHHBIX B OTAEne oTonu-
TenbHbIX NpubopoB n cuctem otonneHna OAO «HUWcaHTexHukn» n B OO0 «BuTa-
TepM» Tennorngpasnuyecknx U NPOYHOCTHBLIX UCMbITAHUA XapaKTepHbIX TUNOpa3MepoB
aTux npubopos. Pagmatopbl «PRADO» 13rotoBnsaOTCS M3BECTHBIM POCCUNCKMM Npea-
npustnem OAO HUTU «MPOIMPECC» cornacHo TY 4935-010-17757185-2009.

Appec unsrotoButens: Poccua, YamypTtckas pecnybnuka, 426008, r. MxeBck,
yn. lMywkunHckasn, 268, Ten./dakc (3412) 42-77-24, http://www.radiator-prado.ru, www
niti-progress.ru.

1.2. PexomeHgaumm cocTaBneHbl Mo TPaguuWMoOHHOW ANt POCCUMCKOW MpPaKTUKK
cxeme [1], paspaboTaHHOM C yyacTMeM BedyLMX CneunanmcToB NPOEKTHbIX opraHu3a-
unn r. Mockebl (LLHAN3IMxkmnuwa, Mocnpoekt, MHUUT3I u gp.) 1 MUCU (MICY).
Mpu paspaboTke pekoMeHZauumn Ucnonb3oBaHbl NPOCMEKTbI U pPeKraMHble MaTtepuansl
OAO HUTU «MPOIPECC».

1.3. CtanbHble naHenbHble pagua-
Topbl «PRADO» (puc. 1.1) npedHa3Haye-
Hbl Ofii NpuMeHeHUss 8 OOHOMPY6HbIX U
08yxmpy6HbIX HACOCHbIX cucmemax UeH-
mparsibHO20 U MOK8apMmMUpPHO20 800SHO20
OMOoneHUs Xurbix, adMUHUCMpPamueHbIX
u obwecmeeHHbIx 30aHul, 8 moM Hucrie ¢
HU3KomemmnepamypHbIM  mersoHocume-
nem [2], a makxe e cucmemax omornsieHusi
Kommeoxeu.

1.4. Paguatopel «<PRADO» npeg-
CcTaBnAlT cobon NaHenbHble OTOMUTESb-
Hble nNpubopbl perncTpoBoro Tuna ¢ ropu-  Puc. 1.1. O6wwuin Bua pagnatopa «PRADO»
30HTanNbHbIMW KOMMNEKTopaMn BBEpPXy W
BHM3Y KaXXA0W NaHenu, COeAUHEHHbIMN BEpPTUKarbHbIMW KaHanamu. o KOHTypy naHenu
CBapeHbl CNIIOLWHbLIM LWBOM, MEXAYy KaHanaMmn — He3ameTHOM ¢ opoHTa TOYEeYHOW cBap-
KOW. Yrnbl NaHenenm n peweéTkn 3akpyrneHbl ans TpaBmobesonacHocTn. M—obpasHoe
opebpeHne TonwuHonm 0,4 MM NpuBapeHoO ToYeYHoW cBapkon ¢ warom 33,3 MM K Bep-
TUKanbHbIM KaHanam, npegHasHa4YeHHbIM 515 NpoxoAa TeNfOHOCUTENS.

MaHenbHble pagmnatopbl «PRADO» oTBevatoT TpeboBaHMSAM COBPEMEHHOIO An-
3anHa, NOCT 31311 [3] u ctaHgapta ABOK [4]. HomeHknaTypa 3Tmx paguaTopoB
BKIIOYaeT crneayoLwme mogmdukaunn:

- pagnatopbl «PRADO Classic» - npnbopbl TpaaMUMOHHOIO UCNOSTHEHMS ¢ BO-
KOBbIMW CTEHKaMW, BO34YyXOBbIMYCKHON PELLETKON U YeTblpbMsi GOKOBbIMM NPUCOEaNHN-
TEeNbHbIMU OTBEPCTUAMM C BHYTPEHHEN pe3bbon G V2, TonwmHa cTeHkn naHenun 1,2 mwm;
«PRADO Classic T» - npnbopbl aHanorm4Horo tTuna ¢ TOSMLMHOW CTEeHKU naHenn 1,4
MM;

- pagmatopbl «PRADO Universal» — npnbopbl CO BCTPOEHHbIM TepMoperynm-
pYOLNM KNnanaHoMm (TepMocTaToM) U AOMOMHUTENbHBIMU HUXKHUMU NPUCOEOUHUTESb-
HbIMK nNaTpybkamu C NpaBon UNu NeBOM CTOPOHbLI Npubopa (npasoe unm neBoe UCnors-
HEeHWe) Ans OOHHOM NOABOAKWM TennoHocuTens (Bcero 6 natpybkoB — 4 GOKOBbIX U 2
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HWKHUX C BHYTpeHHen pe3bbon G 2), TonwmHa cteHkn naHenu 1,2 mm; «PRADO Uni-
versal T» - npnbopbl aHAaNOrMYHOro TMna ¢ TONWMHOW CTEHKM NaHenn 1,4 mm;

- pagnatopbl «PRADO Classic Z» n «PRADO Universal Z» - rurmeHndeckune
npubopsl, n3rotaBnmBaemble Ha 6ase mopenenn «PRADO Classic» n «PRADO Uni-
versal», HO 6e3 BO30yXOBbINYCKHON PEeLIETKM, BOKOBbLIX CTEHOK N BHYTPEHHETO KOHBEK-
TUBHOrO opebpeHuns, TonuwmHa cteHku naHenm 1,2 mm; «PRADO Classic ZT» u
«PRADO Universal ZT» - npubopbl aHanorMyHoro Tuna ¢ TOSILMHON CTEHKM NaHenu
1,4 mm. PagmaTtopsbl npegHasHavyeHbl A5 NOMELLEHNA, K KOTOPbIM NpeabaBNATCs No-
BbILUEHHbIE TMrMeHn4eckne TpeboBaHus, HaNpUMep, 4N MEANLMHCKNX YYPEXOEHN.

Bce moandukaummn pagmnatopos «PRADO Universal» co BCTPOEHHbIM TepMope-
rynatopom «PRADO» npegHasHayeHbl Ons NPUMEHEHUS B ABYXTPYOHbIX cucCTemax
oTonneHud. Npun yctaHoBKe B OAHOTPYOHbLIX CUCTEMAX HEOBXOAUMO NMPUMEHATL TEPMO-
perynaTopbl MOHWXEHHOIO rMAPaBNYECKOrO CONPOTUBIIEHMS.

KoHCTpyKuusa cTanbHbIX NaHenbHbiX paguatopoB «PRADO» paspabotaHa HT®
00O «Butatepm» coBmecTHo co cneumanuctamm OAO HATU «MPOIPECCH».

PasnnyHas TennonnoTHOCTbL pagnaTopoB obecrneymBaeTcsa BbiMyCKOM HECKOSb-
KMX TUNOB, OTNINYAIOLLMXCA KONMYECTBOM PSOOB NaHenen pagmatopa u BepTUKaNbHOro
KOHBEKTUBHOIO opebpeHust aTux naHenen no rnybuHe pagmnatopa. HomeHknatypa pa-
anaTtopoB «PRADO» npeacrasnena B 1abn. 1.1.

1.5. TexHonorns n3roToBrieHUss 3TUX NpudopoB paspaboTaHa cneumanuctTamm
OAO HUTWU «IMPOIPECC» (r. WxeBck), umerowmmn 45-neTHuin onbIT pa3paboTkn n
BHeOpEHWs1 TEXHOSOrMMI BCEX BUAOB CBApPKM Ha Npeanpuatusax o60poHHOro KoMmnnekca
Poccuun. 3ta TexHonornsa no3BonseT n3rotTaBnmeaTb NaHEN paaMaTtopoB U3 BbICOKOKa-
YeCTBEHHOM XOnogHoKaTaHoM cTanu ¢ TonwuHoun 1,2 mm (6asoBas mogudukaums) m
npu 3akase TonwmHon 1,4 mm.

Mpegnpuatne OAO HUTU «MPOIMPECC» BnepsBble B MUPOBOW MpakTuke OaéT
BO3MOXHOCTb MOTPEOUTEN0 MnonyYyaTb paguMaTtopbl HE TOMbKO C TPaAAULMOHHBLIM HO-
MeHKnaTypHbIM warom 100 mm (Tpy BepTUKanbHbIX KaHana Ha 100 MM AnuHbl npudo-
pa), HO 1 MO 3aKka3y C MUHUMarbHbIM WaroMm 33,3 MM, paBHbIM ANVHE paguaTopa, npu-
X0AsLencs Ha OAnH BepTUKanbHbIN KaHan.

1.6. Pagmnatopbl «PRADO» pekoMeHOyeTCcsa UCMonb30BaTh Npu cnegyowmx na-
pameTpax TensoHoCUTeNS:

- MakcumanoHas Temnepartypa - 120°C;

- MakcumarnbHoe paboyee n3ObLITOYHOE AaBrieHMe Npu TOSWMHE CTanbHOro fnc-
Ta 1,2 vmm 0,9 MMa (9 Krlcmz), 3aBO/ICKOE MCMbITaTenbHOe AaBneHne He meHee 1,35
Mla §13,5 Kr/CMZ), AaBrieHve paspylleHnsa paguaTtopoB - He MeHee 2,25 MMMa (22,5
Kr/cm®);

- MakcumarnbHoe paboyee n3bbLITOYHOE AaBfieHMe Npu TOSIWMHE CTanbHOro fnc-
Ta 1,4 mm 1 MMa (10 KI'/CMZ), 3aBO/ICKOE MCMbITaTenbHOE AaBneHne He meHee 1,5 MIMa
(15 kricm?), naBneHve paspyLUeHNst paanaTopoB - He MeHee 2,5 MIMa (25 kricm?).

[nsa nosbileHna 3KcnnyaTauMOHHOW HAaOEXHOCTM CcTallbHble pagmnaTopbl
«PRADO» pekomeHOyeTCs UCMONb30BaTb B CUCTEMaX OTOMNSIEHUSA C He3aBUCUMOM
cxemMou nogcoeaunHeHns, o6opygoBaHHbIX, B YAaCTHOCTU, 3aKPbITbIMU pacLUMPUTENb-
HbIMM cocygamu. KayecTBo TensioHocuTens (ropsiien Bodbl) OSMKHO OTBeYaTb Tpebo-
BaHUSAM, U3NOXEHHbLIM B M. 4.8 «[MpaBun TexHn4eckomn akcnnyataumm ...» [5].

1.7. Obwmnn Bng n rabaputHole pasmepbl paguatopoB «PRADO Classic» u
«PRADO Classic T» npeactasneHnbl Ha puc. 1.2, «PRADO Universal» n1 «PRADO
Universal T» - Ha puc. 1.3, rurneHudeckmx paguatopoB «PRADO Classic Z»,
«PRADO Classic ZT», «<PRADO Universal Z» n «PRADO Universal ZT» - Ha puc.
1.4.
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Tabnuua 1.1. HomeHknatypa n o6o3Ha4yeHus Tunos paguatopoB «PRADO»

Ocku3 pagmartopa

KoHCTpykTUBHBIE OCOBEHHOCTU

Tun 10 — ogHopsAAHbIN NO rnybuHe 6e3
KOHBEKTMBHOro opebpeHuns, 6e3 Bo3ayxo-
BbIMYCKHOWN PELUETKN M BOKOBBLIX CTEHOK
(1 — ogHa naHenb, 0 — 6e3 opebpeHuns)

Tun 11 — ogHOpSAAHBIV NO rNYyBUHE C OOHUM
psaom opebpeHus, NpUBapEeHHOro K Thiflb-
HOW CTOPOHE NaHernu, ¢ BO34yXOBbIMYyCKHON
peLwéTkon n 6okoBbIMM CTeHKamn (1 — ogHa
naHenb, 1 — oguH psg opebpeHns)

Tun 20Z — aByxpsgHbIN NO rNy6uHe 6e3
KOHBEKTMBHOro opebpeHusi, 6e3 Bo3gyxo-
BbIMYCKHOWN PeLUETKM 1 BOKOBbIX CTEHOK
(2 — oBe naHenun, 0 — oTcyTcTBME Opebpe-
HWNS)

Tun 20 — gByXpsagHbIA No rnybuHe 6e3
KOHBEKTMBHOIro opebpeHusi, C BO34yXOBbI-
NMYCKHOW PELUETKON N BOKOBLIMU CTEHKaAMM
(2 — pBe naHenu, 0 — oTtcyTcTBME OpEbpe-
HUS

Tun 21 — gBYXpALHbIA NO rnybrHe ¢ OgHUM
pPSA0OM KOHBEKTMBHOrO opebpeHus, pacno-
NOXEHHOro MeXay naHensiMu, ¢ BO34yXo-
BbIMYCKHOWN PeLLETKON 1 BOKOBbLIMU CTEHKa-
Mu (2 — gBe naHenu, 1 —oavH psig opebpe-
HUS Mexay naHensmu)

Tun 22 — aByxpsagHbIn No rmybvHe ¢ ABYyMSA
psAamMn KOHBEKTUBHOIoO opebpeHus, pacno-
NOXEHHOro Mexay naHensMmun n npuBapex-
HOTrO K KaXk4ou naHenu, ¢ BO34yXOBbIMyCK-
HOW peLéTkon N GOKOBbIMU CTEHKaMU (2 —
ABe naHenwu, 2 — ABa psiga opebpeHns me-
Xay naHensimu)

Tun 30Z — TpéxpsaHbin no rnybunHe 6e3
KOHBEKTMBHOro opebpeHunsd, 6e3 Bo3ayxo-
BbIMYCKHOWN PELLETKM 1 BOKOBbIX CTEHOK
(3 — Tpn nanenu, 0 — otcyTcTBME Opebpe-
HUS)

Tun 30 — TpéxpsagHbiv No rnybuHe 6e3
KOHBEKTMBHOIO opebpeHunsi, C BO3AYXOBbI-
MyCKHOW peLlETKON 1 GOKOBBbIMU CTEHKaMM
(3 — Tpn nanenu, 0 — oTcyTcTBME Opebpe-
HUS

Tun 33 — TpéxpAaHbIV No rnybuHe ¢ Tpems
psiAaMu KOHBEKTUBHOroO opebpeHus, pacno-
NOXEHHOro Mexay naHensiMu, ¢ BO34yXo-
BbIMYCKHOWN PELLETKON N BOKOBLIMWU CTEHKa-
mu (3 — Tpu naHenu, 3 — Tpu paga opebpe-
HWNS)

[MpumeyaHue: Ha pucyHkax npedcmassneHbl paduamopsl «PRADO Classic». Paduamopsl
«PRADO Universal» umetom me xe 2abapumHbie pasMmepsbl.
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Tun 10, 10Z Tun 11

Tun 20, 21

Tun 22 Tun 30, 33

Puc. 1.2. O6wmin Bug n rabaputHele
pasmepbl pagnaTtopoB
«PRADO Classic»:

H,=H —-50 mm; H =300 1 500 mm

MpumMeyaHue: rnybuHa pagmatopa B
yCTaHOBKE 3aBMCUT OT BapuaHTa MOH-

Taxa KpoHwTernHa (cMm. n. 5.3 n puc. 5.1)

Tun 10, 10Z Tun 11

Tun 20, 21

Tun 22 Tun 30, 33

Puc. 1.3. O6wun Bng n rabapuTtHble
pa3smMepbl pagMaTtopoB
«PRADO Universal»

MpumeyaHue: ans paguatopa tvna 33
npu neBOM MNPUCOEANHEHUN K Tenno-
nposogam pasmep A=138 mm, npu npa-
BOM npucoeguHeHnn A=75 mm

LVby

https://tm.by
NHTepHeT-marasuH




«PRADO Classic Z» «PRADO Universal Z»
Tun 20Z Tun 30Z Tun 20Z Tun 30Z

Puc. 1.4. O6wmi Bug n rabapuTtHble pasmepbl rurneHnyecknx pagunatopos « PRADO»

1.8. Bbicota paguatopoB H pasHa 300 n 500 mm, anuHa L ot 400 go 2000 mm ¢
warom no gnuHe 100 mm, cebiwe 2000 go 3000 mm — ¢ warom no annHe 200 mm. MoH-
TaxHas BblcoTa «PRADO Classic» n «PRADO Classic Z» Hy, MeHbLue obwenn H Ha 50
MM (cMm. puc. 1.2 n 1.4). PaccTosiHne mexay OCAMU AOHHbIX NPUCOEOVNHUTENbHbLIX NaT-
pybkos B pagnatopax «PRADO Universal» coctasnsiet 50 mm.

1.9. Pagnatopbl «PRADO» noctaBnsawTCs NOMHON CTPOMUTENBHOW rOTOBHOCTH, B
3aBMCUMOCTU OT Moaudukaumm ¢ 6OKOBbIMU CTEHKAMM U BO34YXOBbIMYCKHON PeLLETKON
unu 6e3 Hux (cm. Tabn. 1.2).

Tabnuya 1.2.
Mopgenb pagnaTtopa Twvin pagmartopa KOHCTpPYKTMBHbIE OCOBEHHOCTU
«PRADO Classicy C BO34yXOBbINYCKHOW PELLUETKON U
«PRADO Classic T» 10, 11, 20, 21, A (E s o
«PRADO Universal» 22, 30, 33 PoME paa

«PRADO Universal T» Topa T1na 10)

«PRADO Classic Z»
«PRADO Classic ZT» Be3 Bo3ayxoBbINyCKHON

«PRADO Universal Z» 102, 20, 302 pPEeLWETKM 1 OOKOBBIX CTEHOK
«PRADO Universal ZT»

1.10. Paguatopbl «PRADO» Tunos 10 n 11 ocHalleHb! yriioBbIMU NPUCOeNHU-
TenbHbIMU (PUTUHFAMN C TbINIbHOW CTOPOHBLI Npnbopa, y ocTanbHbIX TUNOB pagMaTopoB
PUTKHIM BbINOSTHEHBbI B BUAE TPOMHUKOB. Bece natpybku obenx mogudumkaumin pagua-
TopoB «PRADO» nmetoT BHyTpeHHIo pe3bby G Y2 1 pacnonoxeHsl 3anognuuo ¢ ra-
Oaputamu naHenn n BOKOBLIX CTEHOK paguartopa.

BTopoii co cTOpOHbI GOKOBOW CTEHKM HWXHWA MPUCOEANHUTENbBHBLIN NaTpyboK
pagnatopa «PRADO Universal» coeanHEH TpaH3UTHbIM TENNONPOBOAOM C (OUTUHIOM
BEPXHEro Konnekropa. OT0T PUTUHT SBNSETCA OAHOBPEMEHHO U KOPMYCOM BCTPOEHHO-
ro Tepmocrtata. ogsoa ropsyero TensIOHOCUTENS OCYLLIECTBIISIETCA TOMBKO Yepes BTO-
pon OT BOKOBOM CTEHKM MaTpybok, obpaTHbIN TEMNSIOHOCUTENDb OTBOAUTCA Yepes Kpau-
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HUM natpybok (cMm. puc. 1.5). NoaBoa ropsyero TensIOHOCUTENSA K KparHeEMY HKHEMY
naTpybKy CTanbHOro naHenbHOro pagmatopa co BCTPOEHHbIM TEPMOCTAaTOM He gonyc-
KaeTcsl.

Takum obpasom, 1 nNpu NoAKMNYEHMM paguaTopa vepes
HWKHME naTpybkn OBwKeHue TernrnoHocuTens B npubope ocy-
LLEeCTBNSETCA MO Knaccudeckom u Haubonee 3dpdHeKTUBHON
CXEME «CBEpPXY-BHU3Y.

Mpwn JOHHOM (HMXHEM) NpucoeanHeHun npudopa yaobHo
ncnonb3oBaTh cneynanbHyo rapHuTypy H-obpasHoro Tvna (puc.
1.5). B aTom cny4ae pasBogsiime TeNNONPoBOAbI pa3MmeLlarTca
BHYTPU cneuuanbHOro niMHTyca Unu BCTPOEHHOro B MOS KaHa-
na, OCHaLLEHHOro, NPV HeoBXOAMMOCTH, YCTPOMCTBOM AMNS Cru- Puc. 1.5
Ba BoAbl (Hanpumep, 4na criyyaes 3aMeHbl npubopa nnn ycTpaHeHnsa NpoTevek B CUC-
Teme OTonneHns).

Bce npucoeguHuTenbHble OTBEPCTUS pagnMaToOpoB MMEKT TPYOHYH BHYTPEHHIOH
pe3bby 1/2".

Kopnyc TepmocTaTta 3amLLEH cneumanbHbIM KOSTNaykoM.

1.11. [1ByXCNonHOe HaHeCeHWe BbICOKOKAYECTBEHHOMO faKOKPaCOYHOro MOKpPbI-
TUS OCYLLEeCTBNAETCA MeTOOOM 3SIEKTPOCTaTUYECKOro OCaXOeHUs MNOorpyxeHnem u
3NEeKTPOCTaTUYECKOro HanbIfIEHUS C UCMOMNb30BaHNEM KOMMOHEHTOB, TEXHOMOIMMM OKpa-
CKM 1 HanblneHus repmaHckon gmpmbl «FreiLake». LiBeT okpackmn cootseTcTByeT RAL
9016.

1.12. B T1abnuue 1.3 npuBedeHa cTaHAapTHas KOMMMEKTauusa pagnaTopoB
«PRADO».

Ta6nuua 1.3. KomnnektHocTb nocTtaBku paguatopoB «PRADO»

KonuyectBo anemeHTOB B
HanMEHOBAHME KOMMIEKTe NOCTaBKN

«PRADO «PRADO

Classicy» Universal»
Paguatop B cbope 1 wr. 1 Wwr.
IMpobka rnyxas 1 Wwr. 2 Wwr.
BosgyxooTBOAUMK 1 wr. 1 WwrT.
KpoHLITENHBbI KpenneHus 2 (3) wr. 2 (3) wr.
HeTtanun kpenneHna KpoHLITENHOB 1 komnn. 1 komnn.
KnanaH TepmoperynsTtopa - 1 wr.
YnakoBka 1 Wwr. 1 Wwr.
Macnopt 1 Wwr. 1 wr.

[MpumeyaHus. 1. Mo ymonyanuto paguatopbl «PRADO Universaly komnnek-
TYHOTCS BCTPOEHHbIMM KranaHamu tepmoperynstopa «PRADO» PR 301115.
2. Komnnekraums paguaTopoB knanaHamu pypmel «JaHdocc» ocyLecTsrs-
eTCsa No cneunanbHOMY 3akasy.

3. TepmocTaTu4eckme anemMeHTbl AN TepMOpPErynaTopoB NOCTaBNATCA 3a-
BOAOM MO cneuunanbHOMYy 3akasy unm npuobpeTtatotcs notpebutenem camo-
CTOATENBHO.

Mo 3aka3y MoryT 6bITb NocTaBneHbl PUPMEHHbIE CTOMKWU ANSA HaNOSbHOW yCTa-
HOBKW paguaTopos.

3aBoa-mnsrotoButenb BbinyckaeT pagmaTtopbl «PRADO Classic» Bcex Tunos,
«PRADO Universal» tTunos 10 n 11 u rurnenndeckue pagmartopbsl Tuna 10Z, 20Z n 30Z
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co ckobamn, NpMBapPEHHLIMWN K TbINIbHOW CTOPOHE pagMaTopoB ANSA MX KpenrneHus Ha
cneumanbHbIX YrOBbIX KPOHLITENHAX, KOTOpble NpeacTaBneHbl B pasgene 5.

Pagunatopbl «PRADO Universal» tunos 20, 21, 22, 30 n 33 He umelT ckob u
KpensTcs K CTEHaM C MOMOLLbKO KOMMNAKTHbIX KPOHLUTEMHOB. KONMYeCcTBO KPOHLLTENHOB
(2 vnn 3) 3aBUCUT OT ANUHLI paguaTopa (cMm. pasgen 5).

[MacnopT Ha Npubop NOCTaBMSETCA C KaXaon napTuen oTrpyaembix paguaTo-
pOB, NPV NOCTaBKe B TOProBYI CETb — C KaXXObIM pagnaTopoM.

Pagnatopbl «PRADO Classic» Bcex TUNOB HE MMEKT NPaBoro Uin neBoro uc-
NOSIHEHMS, NPV NoABOAE TEMMOHOCUTENS K TON UM MHOW CTOpOoHE Npmnbopa ¢ NpoTMBO-
MOSIOXKHOW CTOPOHbI YCTaHaBNNBAKOTCA ryxas npobka n BO3AyXOOTBOOUNK.

PagunaTtopbl «PRADO Universal» tTunos 10, 11, 20Z n 30Z ¢ HWXHMMK naTpyo-
KamMKn 3akasblBalOTCH JIeBOro Uiy nNpaBoro ucnosiHeHnsa. CTopoHa npucoeavHeHus oc-
TanbHbIX TUNOB paauatopoB «PRADO Universal» onpegenserca npy MOHTaxe u goc-
TUraeTca NOBOPOTOM paamaTopoB Ha 180° BOKpyr BepTMKamnbHOW ocu npubopos. Ha
puc.1.5 nokasaH BapmaHT npaBoro nucrnonHeHnsa pagmatopa «PRADO Universal».

1.13. Kaxgbln roToBbIM K OTNpaBke 3akaszuuky pagumatop «PRADO» no yrnam
3alULWEH NNACTUKOBBIMU YINOBLIMW Haknagkam, a 3ateM OOTAHYT TepMOoycaao4yHON
NOSIM3TUIIEHOBOM MMNEHKON.

1.14. OcHOBHble TexHU4Yeckue xapaktepuctukm paguatopos «PRADO» npeg-
cTaBneHbl B Tabn. 1.4 - 1.6 (tabnuupbl NnpuBeaeHbI B KOHLE HAaCTOSALLErO pasgena).

TennoTexHn4eckne UcnbiTaHUs NPOBeAEHbl B OTAENe OTONUTENbHbIX NpMbopoB
n cuctem otonneHna OAO «HUWcaHTEXHUKNY» cOornacHO POCCUMCKOM MeToauKe Ten-
NOBbIX MCMbITAHUA OTOMNUTENbHbLIX NPUOOPOB Npu TennoHocutene Boae [6], [7] npwu
HOpMarbHbIX (HOPMATUBHBIX) YCMOBUAX: TeMnepaTypHOM Harnope (pa3HOCTU cpefHe-
apudmMeT4ecKon TemnepaTypbl ropsiien BOAbI B paguaTope n TemnepaTtypbl BO3gyxa B
ucnolTatensHon kamepe) ©=70°C, pacxoge TennoHocuTena Yyepes npeactaBUTESbHbIN
Tunopasmep npubopa Mq,=0,1 kr/c (360 Kr/4) Npu ero ABUXEHUN NO CXEME «CBEepXy-
BHU3» N BbapomeTpuyeckom gasnerHnn 1013,3 rlla (760 mm pT. CT.).

Pagnatopbl «PRADO Universal» co BCTpOEHHbIM TEPMOCTAaTOM U OOHHbLIM MOA-
coeIHEHVEM UMEIOT, KaK yKasblBanocCb, MpakTU4eCKn Te Xe TensoBble nokasaTtenu,
yto 1 paguatopbl «PRADO Classic» ¢ 60koBbIM NogcoeanHEHNEM NPU HOPMAaTUBHbIX
YCroBuAX, MOCKOSbKY NOABOA TEMMOHOCUTENSA OCYLLECTBNAETCA Yepe3 TPaH3UTHbIN Te-
NAoNpoBOA K BEpXHEMY KOnnekTopy npubopa.

MpuBenéHHble B Tabnumuax 1.4 - 1.6 3Ha4YeHUs HOMUHaNbLHOro TEMNSIOBOro NOTOKA
AencTBuTenbHbl Ana paguatopoB gnvHon Ao 1400 mm ¢ GOKOBbIM OOHOCTOPOHHUM
pacnosioXXeHMeM MpUCOeaNHUTENBbHbLIX NAaTPYOKOB MPU YCIOBUU OBUXEHUSA TEMNSIOHOCU-
Tenda no cxeme «csepxy-BHU3». Npu anuHe paguatopa ot 1500 go 3000 Mm gaHHbIe
Tabn. 1.4 - 1.6 OTHOCATCS TOMbLKO K Criy4asiM AMaroHasnbHOro npMcoeguHeHnn pagmaTo-
POB MpY TOW Xe cxeme OBWXEeHUs TennoHocutens. Ecnn guaroHanbHoe npucoenuHe-
HWe BbINOMHUTL HE yOaaéTtcs, To Npu anvHe pagunaTtopos oT 1500 go 2000 mm Bnpeab
A0 YTOYHEHUs HeobBXoAMMO BBOAUTb Ha 3HAYEHUST HOMWHANBHOrO TEMSIOBOrO MOTOKA
YCPEAHEHHbBIN NOHWXKatoLWmMn koadduumeHt 0,95, a npu anuHe ot 2200 go 3000 mm —
kKoadppumumeHT 0,9. 3TN Xe NoHWXKarLme KodpduUneHTsl criegyeT y4nTbiBaTh Mpu Ito-
OoM BapmaHTe HWXKHEro (QOHHOro) NoACOEANHEHUS pagMaTopoB, ecnu AnnHa npubopa
cebiwe 1400 mm.

MpuBenénHasa B Tabn. 1.4 - 1.6 nnowaab NOBEPXHOCTM HarpeBa F ¢ uenbto yn-
pPOLLEHUS pacyYETOB NPUHATaA MPOMNOpUNOHAaNbHOM AfvHEe paauvaTtopos. [lorpeLlHocTb,
Bbl3blBaemMas 3TUM JonyLieHmemM, BecbMa mana.

1.15. MNpwn 3akase pagmnatopo «PRADO» cnegyeTt ncxoauTb U3 HOMEHKNATYpbI,
npeactaBneHHon B Ttabn. 1.4 -1.6. YcnoBHble 0603HayeHnsa paguatopoB «PRADO»
OOJTDKHbI COOTBETCTBOBATb CXxemMaM, npueeaEHHbIM Ha puc. 1.6.
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CornacHo aTuM cxemam npu 3aka3e pagnmaTopoB HeobXxoaMMO ykasbliBaTb WX
MoandUKaLmMIo, TUM, HOMUHamNbHbIE BbICOTY U ASIMHY B MM; A4S BAPUAHTOB C HMXXHUM
pacrnonoxeHvem npucoeaMHuTenbHbix naTpybkoB («PRADO Universal») gononHu-
TeNbHO YKa3blBaeTCA TUMN BCTPOEHHOrO B paguvatop TepMoperynvpyoLwero knanaHa u
npaBoe unu nesoe pacnonoxeHne natpydkos (Tonbko gns «PRADO Universal» Tunos
10,11, 20Z n 30Z), a 3aTeEM HOMEP TEXHUYECKMX YCITOBUM.

Paduamop «PRADO Classic» 20-300-1200 Z (T), TY 4935-010-17757185-2009
T A A A A

Tun
10, 11, 20Z, 20, 21, 22, 30Z, 30, 33

Bbicoma paduamopa, MM
300, 500

HAnuxa paduamopa, Mm
400, 500, 600, 700, 800, 900, 1000, 1100, 1200,

1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000,
2200, 2400, 2600, 2800, 3000

Z — 2uz2ueHuYecKul paduamop

T — paduamop ¢ monuwjuHou cmeHku naHenu 1,4 mm —

O603Ha4YeHUe mexHU4YeCcKux ycaosul

Paduamop «PRADO Universal» 22-500-1200 npas. Z (T) [, TY 4935-010-17757185-2009
T A A A A A

Tun
10, 11, 20Z, 20, 21, 22, 30Z, 30, 33

Bbicoma paduamopa, MM
300, 500

HAnuHna paduamopa, Mm
400, 500, 600, 700, 800, 900, 1000, 1100, 1200,
1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000,
2200, 2400, 2600, 2800, 3000

UcnonHeHue:

lNpas. — npasoe ucrnosnHeHue, f1ea. — 1e80€e UCIMO/IHEHUE
(0ns paduamopos murioe 10, 11, 20Z u 302)

Z — 2uzueHu4yeckul paduamop

T — paduamop ¢ monuwuHot cmeHKu nadenu 1,4 Mm

M — npu komnnekmauuu KnanaHamu RA-N
gupmbl «JaHgoce»

O603HavYeHUe mexHU4YecKux yCﬂOGUlJ

Puc. 1.6. Cxema npefncraBneHns AaHHbIX Npu 3akase pagmatopos «PRADO»
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[Mpumepsbi ycriogHo20 obo3HavyeHus paduamopos « PRADOx:

pagnaTop oTonuTenbHbIN cTanbHon naHenbHbin «PRADO Classic», Tun 22, Bbl-
coton 500 MM, ¢ ABYMA NaHeENAMU TOMNLWMHOM 1,2 MM 1 OBYMS psaamu opebpeHnsa me-
xay HAMK, anuHon 1000 mm:

paaunaTtop «PRADO Classic» 22-500-1000 , TY 4935-010-17757185-2009;

paguaTtop oTonuTenbHbIM cTanbHOM naHenbHbin «PRADO Universal», tun 20,
BbicoTor 500 mm, ¢ ABYMSA naHensmu TonwmHon 1,2 mm 6e3 opebpeHna mexay HUMM,
AannHon 600 mMm, ¢ cbmpmeHHbiM knanaHom «PRADO» PR 301115 Tepmoperynsitopa
ANa OABYXTPYOHbLIX CUCTEM OTOMMEHUS, C HMXKHUM PacnonoXeHnem npucoeanHuTEnb-
HbIX NaTPy6KOB:

paamnatop «PRADO Universal» 20-500-600 , TY 4935-010-17757185-2009 .

1.16. Ina MeauuMHCKNX yupexaeHun pekoMeHayeTca Ucnonb3oBaTb paguaTtopsl
TvnoB 10Z, 20Z n 30Z 6e3 60KOBbIX CTEHOK 1 BO34YXOBbIMYCKHOM PEeLETKUN. [1OCKOMbKY
COrnacHoO OTeYEeCTBEHHbIM HOPMaM B 3TUX 3[0aHUAX HEOOXOANMMO MOHTMPOBATb OTOMMU-
TenbHble NPUBOopPbLI C 3a30pOM MEXOY CTEHOM N €ro ThbINIbHON CTEHKON HE MeHee 60 MM,
cnefyeT nNpu 3akase YETKO OoroBapuBaTb Ha3HaveHWe paguartopa. B aTom crnyvae 3aBof
nocraenset paguartopbl TMnoB 10Z, 20Z n 30Z co cneyunanbHbiMKM ckobamu, obecneuyn-
BalOLLMMM YCTAHOBKY paanaTopoB Ha CTEHe € 3a30poM 60 MMm.

1.17. Ona nosblWEHUs JKCNyaTauMOHHON HaAEXHOCTWU CTalbHble NaHesbHble
paguaTtopbl «PRADO» pekomeHOyeTCs, Kak yka3blBarnocb, UCMONb30BaTb B He3asucu-
MbIX cxemMax nodcoeQuUHeHUsl K cucmemaM mernsiocHabxeHusi, 060pyn0oBaHHbIX 3a-
KpbITbIMW pacluMpuTenbHbIMM COCYyAaMn U KadeCTBEHHbIMU Hacocamn, obecneyvBsato-
W1MK cTabunbHyto paboTy cucteMbl OToNMeHna 6e3 yxygleHus Kayectsa TeNIOHOCU-
Tens.

MoMMMO MCNONb30BaHUS B CUCTEME OTOMSIEHUs Tpa-

ANLUMNOHHBIX BO34YXOCOOPHMKOB HEOBXOOMMO OCHaLLaTb Kax-
Abli pagnaTtop Bo3ayxora3zooTBoauYmMkom (puc.1.7).

1.18. MaHenbHble pagmatopbl «PRADO» Bcex Tuno-
pa3MepoB NpeayCMOTPEHbI 4SS YCTAaHOBKMN TOSTbKO B OOMH PSif
no BbICOTE U rMybuHe. B nomelleHnn oHM pasmMeLlarnTcs, Kak
npaBumno, Mof OKHOM Ha CTEHE WM Ha CTOWKax Yy CTeHbl Puc. 1.7. YcTaHoska
(okHa). [INMHa pagMaTopa Mo BO3MOXHOCTM [OMKHa mopbu- — BO3AYXooTsoAuyKa (1)
paTbCHa U3 pacyé€Tta nepekpbiTus He MeHee 75% OnuHbI cBe- Ha pafhatope
TOBOro NPoémMa, MNOo3TOMY ANdA fyyllero pacnpegeneHus Ten-
noTbl B NOMeLeHUn BbIOOp pagvMaTopoB XenaTesflbHO HavyMHaTh C TUNopasMepoB Ma-
now rnybuHbl (Hanpumep, ¢ Tuna 11).

1.19. Ha pwuc. 1.8 npeactaBneHbl Hanbonee pacnpoCcTpaHEHHbIE B OTEYECTBEH-
HOW NpPaKTUKe CXEMbl CUCTEM OTOMMEHMS U NPUCOEOMHEHUIN K HAM pagnaTopoB.

1.20. PerynupoBaHne TensoBOro MNOTOKa pagvaTopoB B CUCTEMax OTOMSEHUS
OCYLLIECTBNSAETCA C MOMOLLBI UHOUBUAYANbHbIX PErYNATOPOB (PYYHOro UM aBToMaTu-
4YecKoro AencTBusl), yCTaHaBnMBaeMbIX Ha NOABOAKaxX K Nnpubopam Mnn BCTPOEHHbLIX B
oTonuTenbHbIM Npnbop.

CornacHo CI1 [8] otonuTenbHble NpuUbOopbl B XUMbIX NOMELLEHUAX AO0JTKHbI, Kak
npaBusio, OCHaLWATbLCA aBTOMAaTUYECKUMU TepMOperynstopamu, T.e. NpU COOTBETCT-
BYytOLLLEM OBOCHOBaAHUN BO3MOXHO NMPUMEHEHNE PYYHOW perynupyoLlen apmaTypbl.

XapaktepHasa Ongd 4acTu OTe4YeCTBEHHOW CnpaBoYHOW M ydebHOM nuTepaTtypbl
cxema 06BA3KM OTONUTENBHOrO Npubopa nNpeaycMaTpmBaeT YCTAHOBKY perynvpytoLlem
apmaTtypbl TOSIbKO Ha ropsiyen nogsogke. Npu Takon cxeme 06Bsa3kKu, No gaHHbiM OO0
«Butatepm», npu NOSHOM 3aKpbITUX PErynupyoLlen apmaTtypbl, OCTaTOYHas TEN00T-
Aada paguatopa C HOMMHanbHbIM TEensioBbIM MOTOKOM Okono 1 KBT npu ycnoBHom
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anameTpe nogpoaswmx tennionpoeoaoB 15 mm coctaBnseTt 25-35%. 910 06bsacHAeTcA
TEM, YTO MO BEpPXHEN 4YacTuU HWXKHEN NOABOLKM FOPSYMM TEMNIOHOCUTESNb nonajaeTt B
npubop, a No HWXXHEeN YacTu TON XXe NOABOAKM 3aMETHO OXNaXXAEHHbIN BO3BpaLLAeTCs B
CTOSK Unu passogswmi tennonposod. Noatomy OOO «ButaTtepm» pekomeHayeT Ha
HWKHEN MNoABOLKE K paguaTtopy YCTaHaBnvBaTb AOMOMHUTENBHO LMPKYMASLMOHHBLIN
TOPMO3 UInn cneumanbHyo 3anopHo-perynupyoLlyo apmartypy (puc. 1.7 n 1.8).

a) 6) 8) 2)
9) e) X)
Puc. 1.8. Cxembl cuctem BoOAHOro otonsnerHns ¢ pagruatopamm « PRADO»

Y pagunatopoB «PRADO Classic» Ha HWKHUX nogBoAKaX MOHTMPYKOTCS, B YacT-
HOCTM, 3anopHble knanaHbl TMna «PRADO» (npamon unu yrnoBown), knanaHbl ouMpm
«daHdoce», «HERZ Armaturen» nnu ux aHanorn gpyrmx pmpm. Takue knanaHbl Mno-
3BONAOT OTKMOYaTb OTOMUTENbHbIE NPUBOPBLI ANA UX AEMOHTaXa WM TeXHUYECKOro
obcnyxusaHua 6e3 onopoxHeHust Bcen cuctembl. OHM MOryT BbiTb YKOMMMEKTOBAHDI
CMYCKHbIM KPaHOM.

lMpucoeanHeHune TennonpoBoAoB K paguatopam «PRADO
Classic» MoxeT ObITb C OOHOW CTOPOHbI (OAHOCTOPOHHEE) U C
NPOTUBOMOJSIOXHbLIX CTOPOH MPMOOPOB (pa3HOCTOpOHHee). [pu
OLHOCTOPOHHEM npucoemHeHun Tpyb He pekoMeHayeTcs 4vpes-

MEpPHO YKPYMHATb pagunaTopbl. [1oaTomy npu gnvHe paguatopa
1400 mm 1 6onee (cm. n. 1.14) pekomeHayeTcs NPUMEHSTL pas- Punc.1.9
HOCTOPOHHIOK (OuaroHarnbHy) CXxemy npucoeanHeHus pagmatopa (puc. 1.9).

Mpn coeanHeHnn npubopoB Ha cuenkax (puc. 1.84) pekoMmeHayeTcs NPUMEHSTb
Pa3HOCTOPOHHIOK CXeMy MpuUcoeanHeHns Tennonposoaos. [na cuenok uenecoobpas-
HO MCNOMb30BaTb TEMMOMNPOBOAbI YCNOBHLIM AnameTpom 20 MMm.

Mpn ycTaHoBKe rpynnbl pagnaTopoB Ha rOPU3OHTaNbHOW BETBU CreayeT yuuTbl-
BaTb, YTO CyMMapHas Harpyska He OOJPKHa npesbiwaTtb 5-8 KBT B 3aBMCUMMOCTH OT ne-
penaga gaBneHus TeNOHOCUTENS B TEPMOCTaTE U ero LYMOBbIX XapaKTePUCTUK.

Pagnatopbl «PRADO Classic» MoryT ycTaHaBnMBaTbCA B rOPU30OHTaslIbHbIX CUC-
TeMax OTOMSIEHUA C HWKHUM nogcoeavHeHneM K maructpansam (puc. 1.8e, 1.8x). B
3TOM cry4ae MoryT BbITb TakKe UCNOoSb30BaHbl rapHUTYPbl BOKOBOro NOACOEAMHEHUS.
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1.21. Ona paguatopoB «PRADO Universal» Mox-
HO pekomeHgoBaTb H-06pasHbIi 3anOpPHO-NPUCOEANHU-
TenbHbIM knanaH (puc. 1.10), KoTopbIi MOXeT BbiTb UC-
Nnonb30BaH Kak B ABYXTPYOHOWM, Tak N B OQHOTPYOHOW cuc-
TeMe OTOMMEHNs MpW KOMMIeKTauun paguartopa cneum-
anbHbIM TEepMOPEryrnsaTopoM HU3KOro rnapaBnnyeckoro Puc. 1.10.

ConpoTuBNeHns. 3aBOA-U3rOTOBUTENb PEKOMEHAYET Y3rbl HWKHEro MNOLKIHYEHNS
«PRADO» pasnu4yHbix mogmduKkaunin, KoTopble MOryT ObiTb MCMNOSIb30BaHbI Kak B ABYX-
TpybHOW, TaK N B OAHOTPYOHOM cucTeme oTonneHusi. C MOMOLLbIO TAaKoro KnarnaHa Mox-
HO OTKIOYMTL pagmaTtop Afs ero AEeMOHTaXa WM TeXHUYEeCKoro obcnyxmBaHusa 6es
OMOPOXXHEHNSA BCEN CUCTEMbI OTOoNNeHMs. KnanaH MoXeT NpucoeamHATLCS K WTyLepam
paguatopa ¢ BHyTpeHHeln pe3bbon G 72 ¢ MOMOLbI0 cheynanbHbIX NePEXOAHbIX LTY-
uepoB G % x G V2. YHuBepcanbHble H-0b6pasHble KnanaHbl UM Ux aHanoru nocrasnis-
I0TCS C 3aBO4a-U3roToBUTENS HACTPOEHHLIMWU NSl MPUMEHEHUS B ABYXTPYOHOM cucte-
M€ OTOMSMEHUS, T.€. C 3aKPbITbIM BCTPOEHHbLIM HGarnacom.

1.22. B cnyvyae pasmelleHus Tep- a) 6) 8)
MOCTaTOB B HUWAX AfS OTONUTENbHbIX
npMbopoB NN nepekpbiTUS UX Aekopa-
TUBHbIMM 3KpPaHaMu UINu 3aHaBecKaMu He-
obxogumMo  NpeaycMOTpeTb  YCTaAHOBKY
TePMOCTaTUYECKOrO 3fieMeHTa C BbIHOC-
HbIM pgatymkom (puc.1.11). Ha cxeme
1.11a nokasaH TepMOCTaTUYECKWI are- Puc. 1.11

MEHT C BbIHOCHbIM AaTYMKOM WU Kanunnsap-
Hon Tpybkon, Ha cxeme 1.116 — c BbIHOC-
HOW perynupoBkonM M Ha cxeme 1.11B — a) 6)
AIEKTPOHHbIA TEPMOCTAaTUYECKUN SNIEMEHT
(Tepmonpuson).

1.23. [Ona HopmanbHon paboThbl
CUCTEMbI OTOMNJIEHUS CTOSIKU A0STKHbI ObITb
OCHalleHbl 3arnopHO-perynupytowen ap-
mMaTtypoun, obecneuymBatowen Heobxoau-
Mble pacxobl TENSIOHOCUTESS NO CTOSIKaM
B Te4YeHne BCero oTonuMTeNbHOro nepuoaa
N CNyCK BOAbl U3 HUX NpU HEOBXOANMOCTH.
Ana atnx yenen moryT BbITb NCNOMb30Ba-
Hbl, Harnpumep, peryndaTopbl nepenaga Puc. 1.12. Cxembl ycTaHOBKM apMaTypbl Ha
AasneHus (puc. 1.12 a) unu pacxoga (puc. | asyxtpy6Hom (a) n ogHoTpyGHOM (6) cTosikax
1.12 6). (ycTaHOBKa TepMOCTaTOB Moka3aHa YCIOBHO)

Obpawaem BHMMaHWE, 4YTO pas-

NWYHbIE BUOblI apMaTypbl YCTaHaBNMBAKOTCHA Ha MOABOAKAX, CTOSKaX M Marucrpansax
TONbKO C YY4ETOM HanpasfieHUs1 ABWXKEHUS TeNnnoHocuTena no crpernke (cm. puc. 1.126).
OTmeTum, 4To Ha cxemax puc. 1.12 nonoxeHMe TepMoCTaTUYECKMX SIEMEHTOB NOKa3a-
HO YCITOBHO.

1.24. Ecnn 3arpssHeHust B TENSIOHOCUTESNE NpeBbIWatoT HOpMbI [5], To gna cta-
OunbHOM paboTbl TEpPMOCTATOB WM perynupylowen apMatypbl HeobxoaMmo ocHalwaTtb
CUCTEMY OTOMNNEHNA hunbTpamu, B TOM YMCHEe M NOCTOAKOBbIMU, K obecrneunBatb UX
HOpMarnbHyH 3KcnsyaTauumio. B cuctemax oTonneHus ¢ He3aBUCMMOW CXeMOW Noacoe-
AVHEHVs Oana nogaepxaHus Tpebyemoro kavyecTtBa TennoHocuTens LenecoobpasHo
NPUMEHSTb cenapaTopsbl.
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1.25. Ha puc. 1.13 nokasaHa cxema NokBapTUPHOW CUCTEMbI OTOMMEHUS C NANH-
TYCHOM pa3BOaKOW TennonpoBogoB. B oTeyecTBEHHOM NpaKTUKe UCMONb3yeTcs Takke U
ny4yeBas pas3BoaKa TensonpoBoAoB OT 0bLero Ans KBapTUpbl KONnekTopa.

Ana ymeHbleHns 6ecrnonesHbiX TennonoTepb CTOSKM pasmelaroTca BOOSb
BHYTPEHHUX CTEH 3[aHus, HanpuMmep, Ha NecTHU4YHbIX Knetkax. OHW nogBoaAT Tenso-
HOCUTENb K NOKBAPTUPHLIM pacrpeaenurenbHbiM Kornektopam. [ns pa3sBogkn obbl4HO
NCNOMb3YyIT 3aLUNLLEHHBIE OT HapYXXHOW KOPPO3WUW CTarbHble NN MeAHble Tennonpo-
BoAbl. [1pMMeEHATCA Takke TennonpoBoAbl U3 TEPMOCTOMKMX NOSIMMEPOB, Hanpuvep,
13 NONUNPONUNEHOBBIX KOMBUHUPOBAHHBLIX TPYH CO CcTabunuampyroLwen antoMmMHMEeBOW
060M0YKON NN N3 NONNITUINEHOBbLIX METANMONONMMEPHbIX TPYO.

PasBogdime tennonpoBofbl, Kak

npasusio, TEenJOU30NNPOBaHHbLIE, MNpWU
ny4yeBON cxeMe npoknagpiBaloT B 000-
noyvkax u3 rogpuvpoBaHHbIX MoNUMep-
HbIX TPYO mnu Tepmousonsaumm TONWm-
HOW He MeHee 9 MM U1 3anuBalT LieMeH-
TOM BbICOKMX MapoK C nnacTtudgukaro-
POM C TOSLUMHOW CII0S LEeMEHTHOro rno-
KpblTUs He MeHee 40 MM no cneumarsb-
HOW TexXHONorMn no Bcew nnowiagu no-
na.

1.26. CTtanbHble naHenbHble pa-
anaTtopbl «PRADO» cepTudumumpoBaHsbl
B cucteme «MoccTponceptudukaymnsy,

[encTBMe KOTOpoM pacnpocTpaHeHO Ha
Bceun Tepputopun Poccuiickon depepa-
.

1.27. CBegeHust 0 CTOMMOCTU pa-
anaTtopoB «PRADO» Ha oTe4eCcTBEHHOM
pbIHKE C Y4ETOM TMOKOM CUCTEMbl CKU-

AOK 3aKa3yuMK MOXET NOoNyyYnTb Ha 3aBO-
Ae-nsrotosuternie (PEKBU3UTLI YKasaHbl B
n. 1.1) unn B ero MOCKOBCKOM NpeacTa-

BUTENbCTBE. Puc. 1.13. Cuctema oTonneHus ¢ nepumeT-
1.28. LleHa HacToAWMX pekomMeH- panbHOW pa3BOAKOM TENSIONPOBOAOB MO
Jaumn  no nNpUMEHEHWIO pagmaTopoB KBapTUpe

«PRADO» gorosopHas.

1.29. OAO HATU «NMPOIPECC» n OO0 «Butatepm» NnocTtosiHHO paboTatoT Hag
COBEepLUEHCTBOBaHMEM oOTOonUTENbHBIX NpudopoB «PRADO» u octaBndawT 3a cobowu
npaBO Ha BHeCeHWE U3MEHEHUN B KOHCTPYKLUMIO U3Oernvi U TEXHONOIMMYEeCKUn perna-
MEHT UX U3roToBreHus B nboe Bpemst 6e3 npensapuTenbHOro yBeAOMIEHUS, ecnn
TONbKO OHU HE MEHSIOT OCHOBHbIX XapaKTePUCTUK NPOAYKLUN.

1.30. OO0 «Butatepm» He HECET OTBETCTBEHHOCTW 3a KakMe-nmbo owwmndku B
KaTanorax, 6powopax nnn Apyrmx neyatHbix Matepuanax, B KOTOPbIX 3aUMCTBOBaHbI
MaTtepuarnbl HaCTOSALWMX pekoMeHaaumn 6e3 cornacoBaHus ¢ nx paspaboTymkamu.

T IVI h v https://tm.by
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Ta6bnuua 1.4. HomeHknaTypa n TeXHUYECKUE XapaKTepPUCTUKN

CTanbHbIX NaHesnbHbIX paguatopoB «PRADO Classic» u

«PRADO Universal» Bbicoton 300 mm

16

Macca pa-
YcnoBHoe HO{V' vHab- Anvxa I'Inou.lam? nmaTopap6e3 O6BbEM
o6osHauerme | o Tenno- | paana- HapyXHon KPOHLUTEN- | BOAbI B pa-
pavaTopa BOW MOTOK Topa I'IOBerHOCTI/I2 HoB, cnpa- | anatope, n
Quy, BT L, Mm HarpeBa F, m BouHas., Kr

10-300-400 210 400 0,27 2,95 0,75
10-300-500 262 500 0,33 3,51 0,94
10-300-600 314 600 0,4 4,07 1,13
10-300-700 366 700 0,47 4,63 1,32
10-300-800 418 800 0,53 5,19 1,51
10-300-900 469 900 0,6 5,75 1,7
10-300-1000 521 1000 0,67 6,31 1,89
10-300-1100 573 1100 0,74 6,87 2,08
10-300-1200 625 1200 0,8 7,43 2,27
10-300-1300 677 1300 0,87 7,99 2,46
10-300-1400 729 1400 0,93 8,55 2,65
10-300-1500 781 1500 1,0 9,11 2,84
10-300-1600 833 1600 1,07 9,67 3,03
10-300-1700 886 1700 1,14 10,23 3,22
10-300-1800 938 1800 1,2 10,92 3,41
10-300-1900 990 1900 1,27 11,48 3,6
10-300-2000 1042 2000 1,34 12,04 3,79
10-300-2200 1144 2200 1,47 13,16 417
10-300-2400 1247 2400 1,6 14,28 4,55
10-300-2600 1350 2600 1,74 15,40 4,93
10-300-2800 1452 2800 1,87 16,52 5,31
10-300-3000 1555 3000 2,0 17,64 5,69
11-300-400 299 400 0,72 4,05 0,75
11-300-500 376 500 0,89 4,83 0,94
11-300-600 453 600 1,06 5,61 1,13
11-300-700 530 700 1,24 6,39 1,32
11-300-800 607 800 1,41 7,17 1,51
11-300-900 684 900 1,58 7,95 1,7
11-300-1000 761 1000 1,76 8,73 1,89
11-300-1100 838 1100 1,94 9,51 2,08
11-300-1200 915 1200 2,1 10,29 2,27
11-300-1300 992 1300 2,28 11,07 2,46
11-300-1400 1069 1400 2,45 11,85 2,65
11-300-1500 1146 1500 2,62 12,63 2,84
11-300-1600 1223 1600 2,8 13,41 3,03
11-300-1700 1300 1700 2,97 14,19 3,22
11-300-1800 1377 1800 3,14 15,07 3,41
11-300-1900 1453 1900 3,32 15,85 3,6
11-300-2000 1530 2000 3,49 16,63 3,79
11-300-2200 1682 2200 3,84 18,19 417
11-300-2400 1833 2400 4,18 19,75 4,55
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Macca pa-

YcroBHoe Homurane- | Anuxa Mnowane /:wlaTopap6e3 O6bEM

oGo3Hauenne | Mo Tenno- - paauna- HapyXHoN KpOHWTeN- | BOAbI B pa-
BOM NOTOK Topa NOBEPXHOCTU
paguaropa Quy, BT L wm | warpesa F. w2 | HOB cnpa- [ awatope, n
BOYHas, KT

11-300-2600 1985 2600 4,53 21,31 4,93
11-300-2800 2136 2800 4 87 22,87 5,31
11-300-3000 2288 3000 5,22 24,43 5,69
20-300-400 340 400 0,54 5,70 1,5
20-300-500 424 500 0,67 6,87 1,88
20-300-600 508 600 0,8 8,04 2,26
20-300-700 592 700 0,93 9,21 2,64
20-300-800 676 800 1,06 10,38 3,02
20-300-900 760 900 1,2 11,55 3.4
20-300-1000 844 1000 1,34 12,72 3,78
20-300-1100 928 1100 1,47 13,89 4,16
20-300-1200 1013 1200 1,6 15,19 4,54
20-300-1300 1097 1300 1,74 16,36 4,92
20-300-1400 1182 1400 1,87 17,53 5,3
20-300-1500 1266 1500 2,0 18,70 5,68
20-300-1600 1351 1600 2,14 19,94 6,06
20-300-1700 1435 1700 2,27 21,11 6,44
20-300-1800 1520 1800 2,4 22,36 6,82
20-300-1900 1604 1900 2,54 23,53 7,2
20-300-2000 1688 2000 2,68 24,70 7,58
20-300-2200 1854 2200 2,94 27,04 8,34
20-300-2400 2020 2400 3,2 29,38 9,1
20-300-2600 2187 2600 3,48 31,72 9,86
20-300-2800 2353 2800 3,74 34,06 10,62
20-300-3000 2519 3000 4.0 36,40 11,38
21-300-400 452 400 0,99 6,38 1,5
21-300-500 568 500 1,22 7,72 1,88
21-300-600 685 600 1,46 9,06 2,26
21-300-700 801 700 1,71 10,40 2,64
21-300-800 o917 800 1,94 11,74 3,02
21-300-900 1034 900 2,18 13,08 3,4
21-300-1000 1150 1000 2,43 14,42 3,78
21-300-1100 1266 1100 2,68 15,76 4,16
21-300-1200 1383 1200 2,9 17,23 4,54
21-300-1300 1499 1300 3,15 18,57 4,92
21-300-1400 1616 1400 3,38 19,91 5,3
21-300-1500 1732 1500 3,62 21,25 5,68
21-300-1600 1848 1600 3,87 22,66 6,06
21-300-1700 1965 1700 411 24,00 6,44
21-300-1800 2081 1800 4,34 25,42 6,82
21-300-1900 2198 1900 4,59 26,76 7,2
21-300-2000 2314 2000 4,83 28,10 7,58
21-300-2200 2546 2200 5,31 30,78 8,34
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Macca pa-

YcroBHoe HOEVI Hane- | nvna I'Inou_\amz pwlaTopap6e3 O6bEM

o6osnauenme | MoV TEMNO- | paama- HapyXHOM KpOHLWTEN- | BOAWI B pa-
BOW NOTOK Topa MOBEPXHOCTU
paguaropa Quy, BT L vm | marpesa F, w2 | HOB cnpa- [ awatope, n
BOYHASs!, KT

21-300-2400 2778 2400 5,78 33,46 9.1
21-300-2600 3009 2600 6,27 36,14 9,86
21-300-2800 3241 2800 6,74 38,82 10,62
21-300-3000 3473 3000 7,22 41,50 11,38
22-300-400 540 400 1,44 7,43 1,5
22-300-500 682 500 1,78 8,96 1,88
22-300-600 823 600 2,12 10,49 2,26
22-300-700 965 700 2,48 12,02 2,64
22-300-800 1107 800 2,82 13,55 3,02
22-300-900 1248 900 3,16 15,08 3,4
22-300-1000 1391 1000 3,52 16,61 3,78
22-300-1100 1533 1100 3,88 18,14 4,16
22-300-1200 1674 1200 4,2 19,86 4,54
22-300-1300 1816 1300 4,56 21,39 4,92
22-300-1400 1957 1400 4.9 22,92 5,3
22-300-1500 2099 1500 5,24 24,45 5,68
22-300-1600 2241 1600 5,6 26,07 6,06
22-300-1700 2382 1700 5,94 27,60 6,44
22-300-1800 2524 1800 6,28 29,21 6,82
22-300-1900 2665 1900 6,64 30,74 7,2
22-300-2000 2807 2000 6,98 32,27 7,58
22-300-2200 3090 2200 7,68 35,33 8,34
22-300-2400 3374 2400 8,36 38,39 9,1
22-300-2600 3657 2600 9,06 41,45 9,86
22-300-2800 3941 2800 9,74 44 51 10,62
22-300-3000 4224 3000 10,44 47,57 11,38
30-300-400 507 400 0,81 9,03 2,25
30-300-500 633 500 1,0 10,79 2,82
30-300-600 760 600 1,2 12,55 3,39
30-300-700 886 700 1,4 14,35 3,96
30-300-800 1013 800 1,59 16,11 4,53
30-300-900 1140 900 1,8 17,87 5,1
30-300-1000 1266 1000 2,01 19,63 5,67
30-300-1100 1393 1100 2,21 21,39 6,24
30-300-1200 1519 1200 2,4 23,49 6,81
30-300-1300 1646 1300 2,61 25,25 7,38
30-300-1400 1773 1400 2,8 27,01 7,95
30-300-1500 1899 1500 3,0 28,78 8,52
30-300-1600 2026 1600 3,21 30,81 9,09
30-300-1700 2152 1700 3,41 32,57 9,66
30-300-1800 2279 1800 3,6 34,33 10,23
30-300-1900 2406 1900 3,81 36,09 10,8
30-300-2000 2532 2000 4,02 37,88 11,37
30-300-2200 2785 2200 4,41 40,53 12,51
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Macca pa-
YcnoBHoe Holw vHane- Anura |_|J'IOIJ.|,a,D,I3 p,maTopap6e3 O6BLEM
oGosHaueHne | MoV TN~ | paava- HapyXHON KpoHLWTEW- | BOAbI B pa-
BOW MOTOK Topa NMOBEPXHOCTU
pagunartopa Quy, BT L. mm Harpesa F, M2 HOB, crpa- | gwartope, n
BOYHas, Kr
30-300-2400 3038 2400 4,8 44,00 13,65
30-300-2600 3292 2600 5,22 47,44 14,79
30-300-2800 3545 2800 5,61 50,89 15,93
30-300-3000 3798 3000 6,0 54,36 17,07
33-300-400 761 400 2,16 11,24 2,25
33-300-500 961 500 2,67 13,55 2,82
33-300-600 1161 600 3,18 15,86 3,39
33-300-700 1361 700 3,72 18,17 3,96
33-300-800 1562 800 4,23 20,48 4,53
33-300-900 1762 900 4,74 22,79 5,1
33-300-1000 1962 1000 5,28 25,10 5,67
33-300-1100 2162 1100 5,82 27,41 6,24
33-300-1200 2362 1200 6,3 30,03 6,81
33-300-1300 2561 1300 6,84 32,34 7,38
33-300-1400 2761 1400 7,35 34,65 7,95
33-300-1500 2961 1500 7,86 36,96 8,52
33-300-1600 3161 1600 8,4 39,51 9,09
33-300-1700 3361 1700 8,91 41,82 9,66
33-300-1800 3560 1800 9,42 4413 10,23
33-300-1900 3760 1900 9,96 46,44 10,8
33-300-2000 3960 2000 10,47 48,75 11,37
33-300-2200 4360 2200 11,52 53,37 12,51
33-300-2400 4759 2400 12,54 57,99 13,65
33-300-2600 5159 2600 13,59 62,61 14,79
33-300-2800 5558 2800 14,61 67,23 15,93
33-300-3000 5958 3000 15,66 71,85 17,07

[TpumeyaHus.
1. HOMMHanbHbIN TENoBOW NOTOK, 00HLEM BOAbI B pagvatope M ero nnowagb Ha-

PY>KHON MOBEPXHOCTM HarpeBa YCMOBHO MPUHATbI OAWHAKOBBIMWU AN MoAaudmKaunim
«PRADO Classic» 1 «PRADO Universal» ogHOro n Toro »xe tunopasmepa.

2. B rpadhe «macca» npvBefeHsbl AaHHble Ana paguatopos mogenu «PRADO Clas-
sic-300». Macca paanartopoB mogenn «PRADO Universal-300» tnnos 10 n 11 6onble
maccbl pagnatopoB «PRADO Classic-300» Ha 0,2 kr, ocTarnbHble TUNnopasMepbl OTNu-
yatotca no macce ot «Classic» Ha + 0,04 kr. Macca pagmuaTtopoB npuBegeHa rno AaHHbIM
3aBOA-MU3roTOBUTENS.

3. Npn n3roToBneHMn nNaHenem U3 cranbHOro nucra TonwuHon 1,4 Mmm macca pa-
anatopoB 6e3 opebpenus (Tun 10 n 20) yBennumnBaeTcsa B cpegHem Ha 16%, macca pa-
anaTtopoB ¢ opebpeHuem (tun 11, 21, 22 n 33) ysenuymeaeTcsa B cpeaHem Ha 12%.

4. Tabnuua cocTaBneHa Ang pagnaTtopoB C MUHMManbHbIM HOMEHKNATYPHbIM Lia-
rom 100 mm. [Mpn MCNonHEHUN pagnaTopoB C HOMEHKNATYpPHbIM Wwarom 33,3 MM Tenso-
BOW MOTOK OnpeaensieTcss NpornopLMOHanbHO KONMUYECTBY BepTUKambHbIX KOMOHOK MO
AnvHe pagvaTopa.

'L|V| b v https://tm.by
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Tabnuua 1.5. HomeHknaTypa u TeXHU4YECKNE XapaKTepUCTUKN
CTanbHbIX NaHenbHbIX pagunaTtopoB «PRADO Classic» 1
«PRADO Universal» BbicoTon 500 mm

20

Macca pa-
YcnosHoe Holw viHanb- Anvna I'Inou.l,a,u,lz ,qmaTopap6e3 O6bém
oBosmauenme | BV TENNO- [ paava- HapyxHon KpoHwWTen- | BoAbl B pa-
panmatopa BOM NOTOK Topa nonaepxn-|ocw|2 Ho, cnpa- | amatope, n
Quy, BT L, mm HarpeBa F, m BO‘-I;-iaFl, o ’

10-500-400 324 400 0,45 4,47 1,12
10-500-500 405 500 0,56 5,41 1,4
10-500-600 485 600 0,67 6,35 1,68
10-500-700 566 700 0,78 7,29 1,96
10-500-800 646 800 0,89 8,23 2,24
10-500-900 727 900 1,0 9,17 2,52
10-500-1000 807 1000 1,12 10,11 2,8
10-500-1100 888 1100 1,23 11,05 3,08
10-500-1200 968 1200 1,34 11,99 3,36
10-500-1300 1049 1300 1,45 12,93 3,64
10-500-1400 1129 1400 1,56 13,87 3,92
10-500-1500 1210 1500 1,67 14,81 4,2
10-500-1600 1291 1600 1,78 15,75 4,48
10-500-1700 1371 1700 1,89 16,69 4,76
10-500-1800 1452 1800 2,0 17,76 5,04
10-500-1900 1532 1900 2,12 18,70 5,32
10-500-2000 1613 2000 2,24 19,64 5,6
10-500-2200 1774 2200 2,46 21,52 6,16
10-500-2400 1935 2400 2,69 23,40 6,72
10-500-2600 2097 2600 2,91 25,28 7,28
10-500-2800 2258 2800 3,14 27,16 7,84
10-500-3000 2419 3000 3,36 29,04 8,4
11-500-400 474 400 1,24 6,35 1,12
11-500-500 597 500 1,55 7,66 1,4
11-500-600 720 600 1,86 8,97 1,68
11-500-700 843 700 2,17 10,28 1,96
11-500-800 965 800 2,48 11,59 2,24
11-500-900 1088 900 2,78 12,90 2,52
11-500-1000 1211 1000 3,1 14,21 2,8
11-500-1100 1334 1100 3,41 15,52 3,08
11-500-1200 1457 1200 3,72 16,83 3,36
11-500-1300 1581 1300 4,03 18,14 3,64
11-500-1400 1704 1400 4,34 19,45 3,92
11-500-1500 1827 1500 4,65 20,76 4,2
11-500-1600 1950 1600 4,96 22,07 4,48
11-500-1700 2073 1700 5,26 23,38 4,76
11-500-1800 2197 1800 5,57 24,79 5,04
11-500-1900 2320 1900 5,89 26,10 5,32
11-500-2000 2443 2000 6,21 27,41 5,6
11-500-2200 2689 2200 6,83 30,03 6,16
11-500-2400 2936 2400 7,46 32,65 6,72
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Macca pa-

HomwuHanb- OnnHa lMnowaab .

oGommaonme | "o Ten0- | pamna- | wapysvon | ACTERETES | ORRY
papmaTopa BOW MOTOK Topa I'IOBerHOCTVI2 HoB, cnpa- | awaTope, n
Quy, BT L, mm HarpeBa F, m BOUHAS, Kr

11-500-2600 3182 2600 8,07 35,27 7,28
11-500-2800 3429 2800 8,7 37,89 7,84
11-500-3000 3674 3000 9,32 40,51 8,4
20-500-400 525 400 0,9 8,92 2,25
20-500-500 655 500 1,12 10,85 2,82
20-500-600 786 600 1,34 12,78 3,38
20-500-700 916 700 1,56 14,71 3,94
20-500-800 1046 800 1,78 16,64 4,5
20-500-900 1176 900 2,0 18,57 5,07
20-500-1000 1307 1000 2,24 20,50 5,63
20-500-1100 1438 1100 2,46 22,43 6,19
20-500-1200 1568 1200 2,68 24,49 6,76
20-500-1300 1699 1300 2,9 26,42 7,32
20-500-1400 1830 1400 3,12 28,35 7,88
20-500-1500 1960 1500 3,34 30,28 8,44
20-500-1600 2091 1600 3,56 32,28 9,01
20-500-1700 2222 1700 3,78 34,21 9,58
20-500-1800 2353 1800 4,0 36,22 10,14
20-500-1900 2483 1900 4,24 38,15 10,7
20-500-2000 2614 2000 4,48 40,08 11,27
20-500-2200 2875 2200 4,96 43,94 12,39
20-500-2400 3137 2400 5,38 47,80 13,52
20-500-2600 3398 2600 5,82 51,66 14,64
20-500-2800 3660 2800 6,28 55,52 15,77
20-500-3000 3921 3000 6,72 59,38 16,9
21-500-400 692 400 1,69 10,20 2,25
21-500-500 870 500 2,11 12,45 2,82
21-500-600 1048 600 2,53 14,70 3,38
21-500-700 1226 700 2,95 16,95 3,94
21-500-800 1404 800 3,37 19,20 4,5
21-500-900 1582 900 3,78 21,45 5,07
21-500-1000 1760 1000 4,22 23,70 5,63
21-500-1100 1939 1100 4,64 25,95 6,19
21-500-1200 2117 1200 5,06 28,33 6,76
21-500-1300 2296 1300 5,48 30,58 7,32
21-500-1400 2474 1400 5,9 32,83 7,88
21-500-1500 2653 1500 6,32 35,08 8,44
21-500-1600 2832 1600 6,74 37,40 9,01
21-500-1700 3010 1700 7,15 39,65 9,58
21-500-1800 3189 1800 7,57 41,98 10,14
21-500-1900 3367 1900 8,01 44 .23 10,7
21-500-2000 3546 2000 8,45 46,48 11,27
21-500-2200 3903 2200 9,29 50,98 12,39
21-500-2400 4261 2400 10,15 55,48 13,52
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Macca pa-
YcrnoBHoe Homurarne- | [nuxa Mnowane nmaTopap6e3 O6bEM
o6o3Hayenne | Ho TeMno- - paaua- HapyXHO KpOHLWWTel- | Boabl B pa-
BOW NOTOK Topa MOBEPXHOCTU
paguaropa Quy, BT L vm | marpesa F, w2 | HOB cnpa- [ awatope, n
BOYHASs, KT

21-500-2600 4618 2600 10,98 59,98 14,64
21-500-2800 4976 2800 11,84 64,48 15,77
21-500-3000 5333 3000 12,68 68,98 16,9
22-500-400 847 400 2,48 11,93 2,25
22-500-500 1069 500 3,1 14,52 2,82
22-500-600 1290 600 3,72 17,11 3,38
22-500-700 1512 700 4,34 19,70 3,94
22-500-800 1734 800 4,96 22,29 4.5
22-500-900 1956 900 5,56 24,88 5,07
22-500-1000 2177 1000 6,2 27,47 5,63
22-500-1100 2399 1100 6,82 30,06 6,19
22-500-1200 2622 1200 7,44 32,84 6,76
22-500-1300 2844 1300 8,06 35,43 7,32
22-500-1400 3067 1400 8,68 38,02 7,88
22-500-1500 3289 1500 9,3 40,61 8,44
22-500-1600 3511 1600 9,92 43,29 9,01
22-500-1700 3734 1700 10,52 45,88 9,58
22-500-1800 3956 1800 11,14 48,55 10,14
22-500-1900 4179 1900 11,78 51,14 10,7
22-500-2000 4401 2000 12,42 53,73 11,27
22-500-2200 4846 2200 13,66 58,91 12,39
22-500-2400 5291 2400 14,92 64,09 13,52
22-500-2600 5735 2600 16,14 69,27 14,64
22-500-2800 6180 2800 17,4 74,45 15,77
22-500-3000 6624 3000 18,64 79,63 16,9
30-500-400 744 400 1,35 13,96 3,37
30-500-500 930 500 1,68 16,86 4,21
30-500-600 1116 600 2,01 19,76 5,05
30-500-700 1302 700 2,34 22,67 5,89
30-500-800 1488 800 2,67 25,54 6,74
30-500-900 1674 900 3,00 28,44 7,58
30-500-1000 1860 1000 3,36 31,34 8,42
30-500-1100 2046 1100 3,69 34,24 9,26
30-500-1200 2232 1200 4,02 37,42 10,11
30-500-1300 2418 1300 4,35 40,32 10,95
30-500-1400 2604 1400 4,68 43,22 11,80
30-500-1500 2790 1500 5,01 46,13 12,64
30-500-1600 2976 1600 5,34 49,27 13,48
30-500-1700 3162 1700 5,67 52,14 14,32
30-500-1800 3348 1800 6,00 55,04 15,17
30-500-1900 3534 1900 6,36 57,94 16,01
30-500-2000 3720 2000 6,72 60,84 16,85
30-500-2200 4092 2200 7,42 65,74 18,54
30-500-2400 4464 2400 8,07 71,46 20,22
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Macca pa-
YcnoBHoe Homurane- | [nuxa Mnowane ,u,maTopap6e3 O6bEéM
oGosHaueHne | M2V TeNMo- | paava- HapyXHON KPOHLWITe- | BoAbl B pa-
BOW MOTOK TOpa NOBEPXHOCTU
paguartopa Quy, BT L wm | warpesa F. w2 | HOBcnpa- | auatope, n
BOYHas, Kr

30-500-2600 4836 2600 8,73 77,15 21,91
30-500-2800 5208 2800 9,42 82,88 23,60
30-500-3000 5580 3000 10,08 88,60 25,28
33-500-400 1197 400 3,72 18,04 3,37
33-500-500 1510 500 4,65 21,94 4,21
33-500-600 1823 600 5,58 25,84 5,05
33-500-700 2136 700 6,51 29,74 5,89
33-500-800 2450 800 7,44 33,64 6,74
33-500-900 2763 900 8,34 37,54 7,58
33-500-1000 3076 1000 9,3 41,44 8,42
33-500-1100 3390 1100 10,23 45,34 9,26
33-500-1200 3704 1200 11,16 49,55 10,11
33-500-1300 4019 1300 12,09 53,45 10,95
33-500-1400 4333 1400 13,02 57,35 11,8
33-500-1500 4647 1500 13,95 61,25 12,64
33-500-1600 4961 1600 14,88 65,39 13,48
33-500-1700 5275 1700 15,78 69,29 14,32
33-500-1800 5590 1800 16,71 73,19 15,17
33-500-1900 5904 1900 17,67 77,09 16,01
33-500-2000 6218 2000 18,63 80,99 16,85
33-500-2200 6846 2200 20,49 88,79 18,54
33-500-2400 7475 2400 22,38 96,59 20,22
33-500-2600 8103 2600 24,21 104,39 21,91
33-500-2800 8732 2800 26,1 112,19 23,6
33-500-3000 9360 3000 27,96 119,99 25,28

[NpumeyaHus.
1. HomMMHanbHbIN TEnnoBon NoTok, 06bLEM BOAbl B pagvMatope M ero nnowaab Ha-

PY>KHON MOBEPXHOCTM HarpeBa YCMOBHO MPUHATbI OOWHAKOBBIMW AN MoAudumKauni
«PRADO Classic» 1 «PRADO Universal» ogHOro n Toro »xe tunopasmepa.

2. B rpadpe «macca» npusefeHsbl gaHHble ans paguatopos mogenn «PRADO Clas-
sic-500». Macca pagnatopoB mogenu «PRADO Universal-500» tunoe 10 u 11 6onbLue
maccbl pagnaTtopoB «PRADO Classic-500» Ha 0,27 kr, ocTanbHble TMnopasmMepbl OTNu-
yatotcsa no macce ot «Classic» B cpegHem Ha = 0,07 kr. Macca pagnaTopoB npuBeneHa
no AaHHbIM 3aBOAA-N3rOTOBUTENS.

3. MMpun n3roToBnNeEHMM NaHenen ua cranbHOro nucTta TonwumHon 1,4 Mmm macca pa-
anatopos 6e3 opebpenus (Tun 10 n 20) yBennumnaeTcsa B cpegHem Ha 16%, macca pa-
anatopos ¢ opebpenunem (tun 11, 21, 22 n 33) yBenuumsaeTtca B cpegHeM Ha 12%.

4. Tabnuua cocTaBneHa Ang pagnaTtopoB ¢ MUHMMAanbHbIM HOMEHKNATYPHbIM La-
rom 100 mm. Mpun ncnonHeHMn pagmuaTtopoB C HOMEHKNaTypHbIM Wwarom 33,3 MM Tenno-
BOV MOTOK onpefenseTrca npornopuMoHanbHO KONMYeCTBY BEPTUKaNbHbIX KOMOHOK MO
ANVHe paguaTopa.
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Tabnuua 1.6. HomeHKknaTypa un TeXHUYECKME XapaKTePUCTUKU TMTMEHUYECKUX
paauatopoB «PRADO Classic Z» n «PRADO Universal Z» BbicoTtoi 300 1 500 mm

24

YcnosHoe Homurank- OnuHa pa- Mnowane Macca papva- O6BbéM
obo3HaveHne HbIV Tenno- anartopa HaPYXHOM Topa 6e3 kpon- BOAbI B pa-
BOW MOTOK NMOBEPXHOCTU LUTENHOB, cnpa-
papvaropa Q,,, BT L. mm HarpeBa F, M BOYHas, Kr Anatope,
PaguaTtopbl BbicoTon 300 Mm

20Z-300-400 364 400 0,54 5,16 1,5
20Z-300-500 454 500 0,67 6,28 1,88
20Z-300-600 545 600 0,80 7,40 2,26
20Z-300-700 630 700 0,93 8,52 2,64
20Z-300-800 727 800 1,06 9,64 3,02
20Z-300-900 818 900 1,20 10,76 3,4
20Z-300-1000 909 1000 1,34 11,88 3,78
20Z-300-1100 1000 1100 1,47 13,00 4,16
20Z-300-1200 1091 1200 1,60 14,25 4,54
20Z-300-1300 1182 1300 1,74 15,37 4,92
20Z-300-1400 1273 1400 1,87 16,49 5,3
20Z-300-1500 1364 1500 2,0 17,61 5,68
20Z-300-1600 1454 1600 2,14 18,80 6,06
20Z-300-1700 1545 1700 2,27 19,92 6,44
20Z-300-1800 1636 1800 2,40 21,12 6,82
20Z-300-1900 1727 1900 2,54 22,24 7,2
20Z-300-2000 1818 2000 2,68 23,36 7,58
20Z-300-2200 2000 2200 2,94 25,23 8,34
20Z-300-2400 2182 2400 3,20 27,44 9,1
20Z-300-2600 2363 2600 3,48 29,64 9,86
20Z-300-2800 2545 2800 3,74 31,85 10,62
20Z-300-3000 2727 3000 4.0 34,06 11,38
30Z-300-400 517 400 0,81 8,05 2,25
30Z2-300-500 646 500 1,0 9,7 2,82
30Z-300-600 775 600 1,2 11,35 3,39
30Z-300-700 904 700 1,4 13,04 3,96
30Z2-300-800 1034 800 1,59 14,69 4,53
30Z-300-900 1163 900 1,8 16,34 5,1
30Z-300-1000 1292 1000 2,01 17,99 5,67
30Z-300-1100 1421 1100 2,21 19,64 6,24
30Z2-300-1200 1550 1200 2,4 21,63 6,81
30Z-300-1300 1680 1300 2,61 23,28 7,38
30Z-300-1400 1809 1400 2,8 24,93 7,95
30Z-300-1500 1938 1500 3,0 26,59 8,52
30Z-300-1600 2067 1600 3,21 28,51 9,09
30Z-300-1700 2196 1700 3,41 30,16 9,66
30Z-300-1800 2326 1800 3,6 31,81 10,23
30Z-300-1900 2455 1900 3,81 33,46 10,8
30Z-300-2000 2584 2000 4,02 35,14 11,37
30Z2-300-2200 2842 2200 4,41 37,57 12,51
30Z-300-2400 3101 2400 4,80 40,82 13,65
30Z-300-2600 3359 2600 5,22 44,04 14,79
30Z-300-2800 3618 2800 5,61 47,27 15,93
30Z-300-3000 3876 3000 6,0 50,52 17,07
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YcnoBHoe Homunarns- OnuvHa pa- Mnowane Macca paaua- O6bEM
obo3HayeHne HbI Tenno- anartopa HapyXHOW Topa Ge3 KpoH- BOAbl B pa-
BOW NOTOK NOBEPXHOCTU LUTENHOB, cnpa-
paauaropa Q,y, BT L, mm HarpeBa F, M BOYHas, Kr Anatope,
Paguatopbl BbicoTon 500 mm

20Z-500-400 535 400 0,9 8,18 2,25
20Z-500-500 668 500 1,12 10,06 2,82
20Z-500-600 802 600 1,34 11,94 3,38
20Z-500-700 936 700 1,56 13,82 3,94
20Z-500-800 1070 800 1,78 15,70 4.5
20Z-500-900 1203 900 2,0 17,58 5,07
20Z-500-1000 1337 1000 2,24 19,46 5,63
20Z-500-1100 1471 1100 2,46 21,34 6,19
20Z-500-1200 1604 1200 2,68 23,35 6,76
20Z-500-1300 1738 1300 2,9 25,23 7,32
20Z-500-1400 1872 1400 3,12 27,11 7,88
20Z-500-1500 2006 1500 3,34 28,99 8,44
20Z-500-1600 2139 1600 3,56 30,94 9,01
20Z-500-1700 2273 1700 3,78 32,82 9,58
20Z-500-1800 2407 1800 4,0 34,78 10,14
20Z-500-1900 2540 1900 4,24 36,66 10,7
20Z-500-2000 2674 2000 4,48 38,54 11,27
20Z-500-2200 2941 2200 4,96 41,93 12,39
20Z-500-2400 3209 2400 5,38 45,66 13,52
20Z-500-2600 3476 2600 5,82 49,38 14,64
20Z-500-2800 3744 2800 6,28 53,11 15,77
20Z-500-3000 4011 3000 6,72 56,84 16,9
30Z-500-400 760 400 1,35 12,62 3,37
30Z-500-500 950 500 1,68 15,41 4,21
30Z2-500-600 1140 600 2,01 18,20 5,05
30Z-500-700 1330 700 2,34 21,00 5,89
30Z-500-800 1520 800 2,67 23,76 6,74
30Z2-500-900 1710 900 3,00 26,55 7,58
30Z-500-1000 1900 1000 3,36 29,34 8,42
30Z-500-1100 2090 1100 3,69 32,13 9,26
30Z-500-1200 2280 1200 4,02 35,20 10,11
30Z-500-1300 2470 1300 4,35 37,99 10,95
30Z-500-1400 2660 1400 4,68 40,78 11,80
30Z-500-1500 2850 1500 5,01 43,58 12,64
30Z-500-1600 3040 1600 5,34 46,61 13,48
30Z-500-1700 3230 1700 5,67 49,37 14,32
30Z-500-1800 3420 1800 6,00 52,16 15,17
30Z2-500-1900 3610 1900 6,36 54,95 16,01
30Z-500-2000 3800 2000 6,72 57,74 16,85
30Z-500-2200 4180 2200 7,42 62,42 18,54
30Z2-500-2400 4560 2400 8,07 67,92 20,22
30Z2-500-2600 4940 2600 8,73 73,39 21,91
30Z-500-2800 5320 2800 9,42 78,90 23,60
30Z-500-3000 5700 3000 10,08 84,40 25,28
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2. l'nppaBnnyYecknmn pacyer

2.1. TvgpaBnuyeckun pacye€T npoBOAMTCA MO CyLEeCTBYHOLWUM MeTOAuKam C
NPUMEHEHNEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, WU3FOXEHHbIX B CrneunarbHOW
crnpaBoYHO-UHOopMauunoHHon nutepaTtype [9] n [10], ¢ y4ETOM [aHHbIX, NPUBEAEHHbIX
B HaCTOALLMX pEKOMEeHAALNSX.

2.2. lMpn rmgpaeBnnyeckomM pacyéte TensonpoBOAOB NOTEPU AaBMEHUA Ha Tpe-
HWe W NpeofonieHMe MECTHbIX COMNPOTUBMEHUI criedyeT onpefensaTb N0 MeTody «xa-
pakTePUCTUK CONPOTUBIIEHUS»

AP =S - M? (2.1)
nnnm no Metoay «yaeribHbIX TIMHENHbIX noTepb AdaBrieHNA»
AP=RL+2Z (2.2)

roe AP - notepu gaBneHusi Ha TpeHne 1 NpeooNneHne MecTHbIX COMpoTMBIeHun, la;

S=A (" - xapakTepucTuka COnpoTMBIIEHNS y4acTKa TENMONPOBOAOB, paBHas notepe
NaBneHVst B HEM Npu pacxoae TennoHocutens 1 kr/c, Ma/(kr/c)?;

A - ypenbHOe CKOPOCTHOE AaBreHue B TEennonpoBogax Npu pacxoge TennoHOCU-
Tens 1 kr/c , Ma/(kr/c)’ (MPUHMMAETCS MO NPUMNOXEHNIO 2);

(= [(xl/dgﬁ) -L+3¢] - npvBeO&HHbIN KO3PMULMEHT COMPOTUBMEHUS PaCCUUTbI-

BaeMoro y4acrtka TensionpoBoaa;
A - KO3PPULMEHT TPEHUS;
d - BHYTPEHHWUI OuameTp TENNonposoaa, M;

6H

Ald,, - npuBeOEHHbIN KOAMDULMEHT rMapaBIUYecKoro TpeHus, 1/m (4ns cTanbHbIX

TENnnonpoBOAOB CM. NPUITOXeHWE 2);
L - pnuHa paccunTbiBAaEMOro yyacTtka Tennonpoeoaa, M;
>{ - cymma ko3a(PUUNEHTOB MECTHbIX COMPOTUBIEHWUIA Ha PACcCUYMTLIBAEMOM y4a-

CTKe CeTu;
M - MaccHbIN pacxof TeNNOHOCUTENS, Kr/C;
R - ygenbHas nuHenHasa noteps gasneHus Ha 1 M Tpy6bl, MNa/m;
Z - MeCTHble NoTepu JaBreHns Ha yyacTke, [a .

2.3. 'mgpasnu4yeckne xapakrepuctukm pagmatopos «PRADO» onpegeneHsbl npu
noABoAKaXx YCNOBHbIM AnamMeTpom 15 mMm.

'mopasnuyeckue ucnblTaHUA nNpoBefeHbl cornacHo metoaumke HUWcaHTexHunkn
[11]. OHa nosBonsieT onpedensTb 3Ha4YeHUs NpuBeaEHHbIX KO3PPUUNEHTOB MECTHOIO
COMPOTUBIIEHNS (uy U XapaKTEPUCTUK COMPOTUBIEHUSA S,y NPU HOPMaribHbIX YCMOBUSX
(npu pacxoge Boabl Yepes npubop 0,1 kr/c unm 360 kr/4) nocne nepuvoaa akcnnyaTa-
LUK, B TeYEHNE KOTOPOro KO3 PULIMEHTbI TPEHUS MEPHbBIX YH4ACTKOB CTallbHbIX HOBbIX
Tpy6 Ha nogBogKax K UCMbITbiIBAEMbIM OTOMUTENbHBIM NpMbopam SOCTUraloT 3HaYEHUN,
COOTBETCTBYHOLUNX KOIPMPUUMNEHTY TPEHUA CTanbHbIX TPYO C 3KBMBANEHTHOWN LLEePOXO-
BaTtocTbio 0,2 MM, NPUHATOM B KayecTBe PacyE€THOM ONHA CTalbHbIX TEMNonpoBoLOB
OTeYEeCTBEHHbIX CUCTEM OTOMNSEHUS.

CornacHo akcrnnyaTauMoHHbIM UCMbITaHUAM psfa pagnaTopoB U KOHBEKTOPOB,
nposegéHHbiM OO0 «Butatepm», rmgpaBnuyeckme nokasatenn oTonuTenbHbIX Npmnbo-
poB, onpefeniéHHble No ynoMsaHyTon metoauke [11], B cpegHeM COOTBETCTBYIOT TPEX-
neTtHeMy cpoky paboTbl NpnbOpPOB B OTEHYECTBEHHLIX CUCTEMAX OTOMNSIEHUS.

2.4. B T1abn. 2.1 npuBedeHbl rMapaBrMyeckue XapakTepuCTUKM pagmaTopoB
«PRADO Classic» npu HopMaTMBHOM pacxofe ropsyen soabl Yepes npubop Mq,= 0,1
kr/c (360 Kkr/4), xapakTepHoM Ana OAHOTPYOHbBIX CUCTEM OTOMNMEHMSA NPU NPOXOAE BCEW
BOAbl Yepes npubop, a Takke npu pacxoge 0,02 kr/c (72 kr/4), xapakTepHoM AN ABYX-
TPYOHbIX CUCTEM OTOMNMEHNA U OAHOTPYOHBIX C 3aMbIKalOLWMM Yy4aCTKOM U TEPMOCTaTOM
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Ha nogsogke. lNpn HeobxoaMMOCTU C OONYCTUMOW ANS MPaKTUYECKMX PacyEToB MO-
rPELHOCTbIO AaHHble Tabnuupbl 2.1 MoryT 6bITb MHTEPNONMPOBaHbLI A9 OPYrMX pacxo-
JOB TennoHocuTens.

Tabnuua 2.1. YcpeAHEHHbIE 3HAa4YEeHUS r’MApPaBIINYECKUX XapaKTepPUCTUK
cTanbHbIX NaHenbHbIX paguaTtopoB «PRADO Classic» npu ycnoBHOM
AvnamMeTpe noaBoAsiLKX TennonpoBoaoB 15 mm

KoadbdhurumeHT MectHoro XapakTepucTuka conpoTusrie-
Tune conpoTmeneHns ¢ npwu pac- Hust S-10, Ma/(kr/c)’, npm
Xofe TennoHocuTensa 4yepes | pacxode TENNOHOCUTENS Yepes
paanaTopos npuéop M, npnéop M,
72 Kr/v 360 kr/y 72 Kr/v 360 Kr/v
10, 11 26 22,5 35,6 30,8
20,21 un 22 13 11,5 17,8 15,8
30, 33 12 11 16,4 15,1

2.5. [Ina py4HOro perynupoBaHusi TENNOBOro noTtoka paguatopoB «PRADO
Classic» ucnonbaytoT kpaHbl no NOCT 10944-97, kpaHbl Onsi PyYHOW perynupoBKu
«PRADO», hmnpm «daHdocey, «HERZ Armatureny» unu nx aHanorun gpyrmx ompm.

2.6. [Ina aBTOMaTM4eCKOro perynmpoBaHWa TEMNSIoBOro MnoToka pagvMaTtopoB
«PRADO Classic», yctaHaBnumBaeMbIx B ABYXTPYOHbIX HACOCHbIX CUCTEMAX, U3roTOBU-
Tenb pekoMeHOyeT NPUMEHSTb MOHTUPYEMbIe Ha nofBoakax K npubopy Tepmoperyns-
Topbl «PRADO» PR 300115 (npsimon), PR 300215 (yrnoson) n PR 300315 (akcu-
arnbHbl), ocHalwaemble TepmocTatuyeckumm anemeHtamm «PRADO» PR 700100, a
Takke Tepmoperynatopbl dupm «daHdgocey, «HERZ Armaturen» nnu nx ananoru gpy-
rmx cpupm.

YcpeaHEHHble 3HaYeHns KO3 MULUMEHTOB MECTHOro COonpoTuBIieHNa ¢ U pac-
XOOHbIX KoadhpuumeHToB K, [(M3/l-|)-6ap'1/2] ans tepmoperynatopa «PRADO» PR nips-
MOrO W YrNOBOro UCMNOJSTHEHWI NpuBeAeHbI B Tabn. 2.2. [vapaBnuyeckne xapakTepucTum-
KN MornyYeHbl NpU HaAcTpoMKe TepMoperynstopa Ha pexum 2K 1 pacy€THOM noabéme
wTtoka knanaHa Xp=0,44 MM B 3aBUCMMOCTM OT MO3ULMUN MOHTaXXHOW MNpeaHaCTPONKK
npu yCrioBHOM guameTpe noasoaok 15 mm.

Tabnuua 2.2. YcpeaHEHHbIe ruapaBfiMyeckue XxapakTepucTUKN NpsaMbIX
1 yrnoBbix TepmoperynatopoB «PRADO» PR

MosLMSt MOH- Mpamon knanaH Yrnosown knanaH
. «PRADO» PR 300115 «PRADO» PR 300215
TaXHOW Ha- K., K.,
CTPOVKY ¢ (M%/4)-6ap ™2 ¢ (M%/4)-6ap ™
KnanaH nonHo-
CTLIO OTKDLIT 100 0,99 53 1,37
6 376 0,525 360 0,52
5 460 0,464 439 0,49
4 934 0,327 670 0,39
3 1370 0,27 990 0,302
2 3640 0,165 2850 0,188
1 6140 0,129 4680 0,143
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B Tabn. 2.3 npuBeaeHbl 3Ha4YEHNSA KOIPDULMEHTOB MECTHOIO CONPOTMBIEHNS (,
XapaKTepuUCTUK ConpoTMBREHNa S 1 pacxogHbix KoaddpuumnenToB K, ansa paguatopos
«PRADO Universal» ¢ donpmeHHbim knanaHom «PRADO» PR 301115 n TepmocTtatunye-
cknm anemeHToM «PRADO» PR 700100 npu pacyéTtHOM nogbéme wtoka Xp=0,44 MM,
HacTpolke Ha pexum 2K (2°C) 1 ycnosHom anameTpe noaBoaok 15 mm.

Tabnuua 2.3. YcpeaHEHHble 3Ha4YeHusi KO3 PULMEHTOB MECTHOro conpoTuBneHus ,
XapaKTepUCTUK CONPOTUBIIEHUs1 S U pacxoaHbix koadduumeHToB K, naHenbHbIX
pagmaTtopoB «PRADO Universal» co BcTpoeHHbIMU TepMmoperynaTopamu «PRADO»
ANA ABYXTPYOHbIX CUCTEM OTOMJIEHUA C YCNOBHbIM AMamMeTpOM NoaBoAoK 15 Mm

MNo3unuus 3HayeHusa rmgpaBMyeckuX XapakTepucTuk
MOHTaXHOW 4 2 3 A2
HaCTPOVKM ¢ ons Tynos S-107, Na/(kr/c)”, ana | Ky, (M°/4)-6ap™', ons
BCTPOEHHOTO paguaTtopoB TUNOB pagmMaTopoB TUNOB paanaTopoB
TepMocTaTa 20, 21, 20, 21, 22, 20, 21, 22,
na pesim 2K | 1911 | 2230 33| 1011 30,33 | 101 30, 33
KnanaH
NMOMHOCTLIO 100 90 137 123 0,986 1,04
OTKpPbIT
6 370 344 411 471 0,513 0,54
5 450 426 616 584 0,465 0,48
4 765 742 1048 1016 0,357 0,36
3 1320 1285 1808 1760 0,27 0,28
2 8150 8000 11166 10960 0,109 0,11
1 37200 36600 50964 50142 0,051 0,052

'mapasnunyeckne xapakrtepuctukun onpegeneHsl OO0 «Butatepm» n ycpeaHeHbl
Ans pacxodos TennoHocutens 60-100 kr/4 u ero Temnepatyp 50-100°C. Mpu aTKX yc-

noeusx 3asucumocTb g ot Ky onpeaensetcs cooTHolernem ¢ = 97,3/ Kv? .

2.7. Ana oQHOTPYOHbLIX CUCTEM OTOMNMEHNS MOXHO pekoMeHOoBaTb ANs ycra-
HOBKM Ha nogBofgkax k paguatopam «PRADO Classic» cneuunanbHble TepMOperynsito-
pbl YMeHbLUeHHOro rmapasnuyeckoro conpotusrieHns RA-G dupmbl «daHdoce» (puc.
2.1) unn ananoru gpyrux pmpm.

MpeacTtaBneHHble Ha puc. 2.1 HaKMOHHbIE NIMHUM XapaKTepU3yKT rmapasnuye-
CKME XapaKTepUCTUKN TEPMOPEryrnaTopoB A oOHOTPYOHbIX cuctem otonneHns RA-G
dupmbl «[daHdocc» nNpu ycTaHOBKE Ha noABoakax B pexume HacTpouku Ha 0,5K
(0,5°C) 1 Ha 2K (2°C). OTmMeTuM, 4TO, KaK NpaBusio, TEPMOPEryNATOPbl YCIOBHbLIM AMa-
MeTpoM 25 MM Ha NoABOAKaXx K NaHernbHbIM pagnaTopam He NPUMEHSAIOTCS.

B ogHoTpybHbIX cnuctemax otonneHuna ¢ paguatopamm «PRADO Classic» uene-
coobpa3HO MpUMEHATb TPEXXOOO0BblE TepMoperynsatopbl, obecneuymBaowme yaobHoe
nogkntoveHne K Nnpubopy n MOHTaX 3aMblKatoLLero yyacTtka. ['mapasnuyeckne xapakre-
PUCTUKN TaKUX paguaToOpPHbIX Y3MOB C TPEXXOAOBbLIMU TEPMOpErynaTopamu onpegens-
0T Nepenag AasreHun Mexay nogsoadawmm n obpatHeiM naTpybkammn y 3amMmblKatoLLero
y4yacTka, 3aBUCAT OT HACTPOMKN Ha KOIPPUUMEHT 3aTeKkaHns, pacxoja TernrnoHocuTens
B CTOSIKE M OT rMapaBnNYEeCcKNX XxapakTepUCTUK OTOMUTENbHbIX NPUBOPOB.

Mcnonb3oBaHne TPEXXOO4OBbIX TEPMOPErynsiTOpoB B OAHOTPYOHbIX cucTeMax
oTonneHnsa obecneynBaeT HGoree BbICOKME 3HAYEHUA KOIdUUMEHTa 3aTekaHus, Yem
npyv UCMNONb30BaHUM TEPMOPETYNIATOPOB MOHMKEHHOrO CONPOTUBMEHUS], MOHTUPYEMbIX
Ha noaBoAKkax K npubopam.
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Puc. 2.1. TvopaBnvyeckne xapakTepucTuKn TePMOPErynaTOPOB NOHWKEHHOIO CONPOTUBIEHMUS
dupmbl «daHdoce» RA-G npu HacTpoike Ha pexumbl 0,5K (cnesa) n 2K (cnpasa)

MpeactaBneHHble B Tabn. 2.3 3HadeHuUss pacxogHblx KoadduumeHToB K,
[(M3/q)-6ap'1’2] XapaKTepuayoT pacxof BoAbl Yyepe3 TepMOperynsatop npwu nepenage
nasneHust B HEm AP =1 6ap = 100 klMa. na ogHOTPYOHbLIX CUCTEM OTOMSEHNSA PEKO-
MeHayeTcs NpUMeHaTb TepmoperynsaTtopbl ¢ K, = 1,2 [12].

Mpu onpenenexnnn K, B nepBoM MpUGMKEHUM NpUHUMAaNK, YTo 1M° Boabl Xa-
pakTepuadyetca maccon B 1 TOHHY. B oOuwem crnydyae 6onee koppektHoO Bmecto K, npu-
HUMaTb 06o3HaueHve Ky ¢ pasmepHocTbto [(T/4)-6ap 2]

B cnyyae OOHHOro nogknyeHus pagnaTopoB, Kak, B YaCTHOCTU, MOKa3aHO Ha
puc. 1.8, cnegyeT OONONHUTENBHO YYUTbIBATb rMApPaBMYeckue XapakTepuCcTUKU npu-
COEVHUTENBHOW FapHUTYPbI.

2.8. 3Ha4yeHUs yaenbHbIX CKOPOCTHbIX OaBAEHUN U NpUBEAEHHBLIX KOIDULMEH-
TOB rMApaBfIMYECcKOro TPeHUsA NS CTanbHbIX TENSIONPOBOAOB CUCTEM OTOMMEHUS Npu-
HUMaITCA NO NPUNOXeHo 1, Ans MeaHbIX TPy6 - N0 NPUNOXEHUIO 2.

'mapaBnuyeckme xapakTepuCTUKM KOMOUHMPOBAHHbBIX NONMNPONUNEHOBbLIX TPyO
npuBegeHsbl B TP 125-02 [13], ons meTtannononnmMepHbiX Tpyd aHanorMyHble AaHHble
nmetotca B OO0 «Butatepm» [14], a Takke B (pupmax, NOCTaBNAOLWMNX MeTanono-
NMMepHble TENNONPOBOabI.

2.9. 3HayeHus KoO3I(PEPUUMEHTOB MECTHOrO COMPOTUBAEHNA KOHCTPYKTUBHbIX
3MIeMEHTOB CUCTEM BOAAHOrO OTOMMEHUA NpUHUMAKOTCS MO «CnpaBoOYHMKY NPOEKTU-
poBLmKay, 4. 1 «OTonneHne» [9].

2.10. N'mpgpasnnyeckne xapakTepmcTukM OTONUTENBLHOIO Npubopa 1 NoaBOAALMNX
TEennonpoBoAOB C perynupyrolen apmaTypon B OAHOTPYOHbLIX cMCTEMaxX OTOMSEHUS C

3aMblKaloLWMMK  y4acTkamMu onpeaensioT KoadhdULMEeHT 3aTekaHus O, XapakTepu-
3yIOLLMIA OOMI0 TENNOHOCUTENS, NPOoXoasLLero Yepes npubop, oT obLLero ero pacxoaa B

T IVI h v https://tm.by

K LINE 8TOR NHTepHeT-marasuH



30

NoABOAKE K pagnaTopHoMy y3ny. Takum obpas3oM, B 0OHOTPYOHbLIX cucTemax oTone-
HUS pacxoq BoApl Yepes npubop M, kr/c, onpeaenseTca 3aBUCUMOCTLIO

an :anp .Mcm ’ (23)

rae Qpp - KO3MMULMEHT 3aTekaHnsa Bodbl B Nprbop;

M., - maccHbIli pacxoq TENMOHOCUTENS MO CTOAKY OOHOTPYGHOM CUCTEMbI OTO-
NNeHnsa npyv oOAHOCTOPOHHEM MOAKMYEHUN pagnaTopHOro yana, Kr/c.

Ona pagmnatopoB «PRADO Classic» npu ogHOCTOpoHHEM G0KOBOM noacoeam-
HEHUN TennonpoBOAOB U XapaKTepHOM NS NaHemNbHbIX paanaTopoB COMETaHUKM YCrioB-
HbIX AvameTpoB TPY6 CTOSAKOB (dcr), CMELLEHHbLIX 3aMblKaloLLMX y4acTKoB (dsy) ¥ NoaBoO-
Aok (dn) 15x15x15 (MM) B OOHOTPYOHLIX cucTeMax OTOMMeHUs Bnpedb OO0 YTOYHEHUS
npu ncrnone3osaHun Tepmoperynatopa RA-G15 MoxHO npuHumaTte Ay, = 0,21 ana pa-

anartopos Tuna 10 n 11 n ay, = 0,23 Ana paguaTopoB APYr1x TUMOB.

[Mpwn onpegeneHnn KoapduUMeHTa 3aTekaHnsa rmapaBfiMyeckne xapakTepucTmukm
YrNoBbIX M NPAMbIX (MPOXOAHbIX) TEPMOPETYNIATOPOB NPUHATHI OAUHAKOBbLIMMU.

3HaueHuss Qpp NpU YCTaHOBKE TEPMOPETYNATOPOB OnpeAerneHbl MNpu HacTpomke
nx Ha pexum 2K (2°C) n pacxogax TennoHocutens B ctosake 240-540 kr/u.

2.11. UccneposaHus, npoBegéHHble OO0 «Butatepmy», nokasanum BO3MOXHOCTb
npumMmeHennsa paguatopoB «PRADO» B cuctemax OTOMMEHUS, 3anoSfIHEHHbIX HM3KO3a-
Mep3arLwmnm TenfnoHocuTenem. NponsBoanTeribHOCTb HACOCOB AN CUCTEM OTOMNSEHUS,
3anofnHAEMbIX aHTUPPU3OM Ha ITUMEHINIMKONEBON OCHOBE, HEOHXOAMMO YBENUYMBATL
Ha 10% n nx Hanop Ha 50%, a Npy ncnonb3oBaHUM aHTUdPU3a Ha NPONUIEHrNnKoe-
BOW OCHOBe cOOTBETCTBEHHO Ha 15% 1 60%. 3TO CBA3AHO C CyLEeCTBEHHbBIM pPasnuyun-
eM Tennodun3nyeckmx CBOMCTB aHTU(PU3OB N BOAbI.

3. TennoBon pacu4er

3.1. Tennosou pacyeT NPOBOAUTCA MO CYLLUECTBYHOLLMM MeTOAMKaM C NpUMeHe-
HMEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, U3IOXEHHbIX B CreunanbHON CrpaBOYHO-
nHdopmauunoHHon nutepatype [8], [9], [10], ¢ y4€TOM OaHHbIX, NPUBELEHHbIX B Ha-
CTOSALUMX peKoMeHaaLMsIX.

3.2. MNpun HaxoxaeHun obLiero pacxoga BoAbl B CUCTEME OTOMMEHNSA €€ pacxos,
onpenenéHHbIn ncxoas u3 obwmx TennonoTepb 34aHud, yBenMYMBaeTcs NponopLmo-
HanbHO MoONpaBoYHbIM KO3hduumneHTam. NepBbi U3 HUX [1 3aBUCUT OT HOMEHKNAaTyp-
HOro Lwara paguartopa v NnpuHMMaeTcs B 3aBMCMMOCTM OT Tuna paguatopa no tabn. 3.1,
a BTOpoW - [, onpedensdeTcsa OoNen yBenvyeHus TensnonoTepb Yepes 3apaavaTopHbIn
y4acTOK M MPUHUMAETCH B 3aBUCMMOCTU OT TUMNA HAPYXXHOrO OrpaxkAaeHus Takxe Co-
rnacHo gaHHbimM Tabn. 3.1.

Mpn HaXOXOEHUN 3HAYEHWUI [ yYUTbIBANM HOMEHKNATYPHbIN Llar TMNnopa3mepoB
paguaTopoB, Hanbonee pacnpoCTPaHEHHbIX B CUCTEMAX OTOMNIIEHUS XUMbIX 34aHuni. Mo
HaLMM AaHHbIM 3TO Npmbopbl ¢ anvHon Ao 1400 Mm BKkNoUMTENBHO. [loNa naHenbHbIX
paguatopoB ¢ anvHon 6onee 1400 MM CpaBHUTENBHO HEBEMMKA, MO3TOMY MPU HAXOX-
AEHUN 51 HOMEHKNATYPHbIV War AfIMHHBbIX paguaTopoB He yuuTbiBancs. [pu ncnonb3o-

BaHUN TEMJIOUN30JIMPOBAHHbIX 3aLLUUTHbLIX 3KPAaHOB MOXXHO NMPUHMMaTb ,Bz =1.
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Tabnuua 3.1. 3HauyeHus nonpaBoYHbIX Ko3adduumneHToB P11 B,

LVby

Tun BeicoTa P2
baavaTopa pagua- B Mpw yCTaHoBke Mpu ycTaHoBKe
TOpa, MM Y HAapy>XHou Y Hapy>HOro
CTEHbI OCTEKIEeHUsA
10 300 1,005
10 500 1,01 1,04 1,1
11, 20, 20Z 300 1,02
11, 20, 20Z 500 1,027 1,03 1,08
300 1,035
21 500 105 1,02 1,06
300 1,08
22 500 109 1,015 1,04
30Z 300 1,035
30Z 500 1,15 1,02 1,06
30 500 1,035 1,015 1,05
33 300 1,15 1,01 1,02

YBenunyeHve TennonoTepb Yyepes 3apagnaTopHble YY4aCcTKU HapyXHbIX orpaxae-
HUN He TpebyeT yBenuyeHus nnowiagn TensionepeaaroLen NnoBepXHOCTU U, COOTBETCT-
BEHHO, HOMMWHaNbHOro (HOpMaTMBHOINO) TEMSIOBOrO MOTOKa npu nogbope paguaTopa,
NMOCKOSbKY TEMnnoBOW MOTOK OT npubopa Bo3pacTaeT NpakTUYEeCKM Ha CTOSMbKO Xe, Ha
CKONbKO BO3pacTaloT TENSIONOTEPU.

Mpun BBEOEHUN NONPABOYHbLIX KOAhdUUMEHTOB B 1 S, Ha obimin pacxoq Ten-
NIOHOCUTENSA B CUCTEME OTOMSEHNS MOXHO B NepBOM MPUBAMXEHUN He ydnTbiBaTb OO-
NONHUTENBHBIN pacxon TENSIOHOCUTENSA NO CTOAKaM WM BETBSM K paguaTtopam, nona-
rasi, YT0 ¢ AONYCTUMOWM OS5l MPaKTUYECKNX PacYETOB MOrPELLUHOCTBLI0 YBENMYEeHe pac-
XoAa no BCeM CTOsikaM (BETBAM) MPONOPLMOHAIIbHO YBENNYEHUIO UX HArpy3oK.

3.3. lNMpn nogbope pagnmaTtopoB, OCHALWEHHbLIX TepMOCTaTaMu, 4151 MUHUMKU3aLumm
pucka pasbanaHCMpOBKM CUCTEMbI OTOMMEHUS B Nepuog aKcnmyaTauumn n Bo nsbexa-
HWe HapylweHns 3akoHa O 3alimMTe npaB NoTpedbuTens, a Takke CornacHo eBponenckum
CTaHZapTaMm Tennonotepu, onpeaesi€HHble No poccumckum metoaukam [9], [10], cneay-
eT yeenuumeatb B 1,15 pasa gns XunbiX NOMeLWeHU, B KOTOPbIX yCTaHaBIMBaKTCS
paguaTtopbl C aBTOMaTudeckumm tepmoperynatopamu [4], [15], [16].

3.4. TennoBon NOTOK paguatopa Q, BT, npu ycrnoBusix, OTANYHbLIX OT HOpMasib-
HbIX (HOPMMPOBAHHbBIX), onpeaenseTca no opmyne

Q:QHy '(@/70)l+n'ﬁ'(j i0 /O’l)m b a:Qio' "0 'ﬁ'¢2'b- 0=

=L, -70-F-@-i-9,-b- 0, (3.1)

roe Quy - HOMMHarmbHbIA TEMMOBOW MOTOK paauaTopa Mpu HOPMarbHbIX YCMOBUSX
(npnHMmaeTca no tabn. 1.4-1.6), BrT;

© - bakTnyeckun TemnepaTypHbin Hanop, °C, onpeaensemsiii no opmyne

(3.2)

At
@: Lik K—tn:l‘H—Tnp_t ,

n

3aecb
t, v t, - cooTBETCTBEHHO Ha4yanbHas U KOHeYyHas TeMneparypbl TennoHocuTens (Ha
BXO[le U BbIXOAe) B OTONUTENbLHOM npubope, °C;
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t, - pacyétHaa TemnepaTtypa nomMeLleHus, NpUHUMaemMas paBHOW PaCYETHOW TeMm-
nepaType Bo3dyxa B oTannuBaeMom nometieHum tq, °C;

Atnp' nepenag temMnepartyp TenroHOCUTENA Mexay BXOoAOM U BbIXOAOM OTOMU-

TenbHoro npuoopa, °C;

70 - HOPMUpPOBaHHBLIN TeMnepaTtypHbIn Hanop, °C;

C - NONPaBOYHbIN KOIPMDULNEHT, C NMOMOLLBIO KOTOPOrO YYNTbIBAETCA BIIMSHME CXe-
Mbl ABWXEHMSA TENSIOHOCUTENsSl Ha TEMSIOBOM MOTOK U KO3 ULMEHT Tennonepenaydu
npubopa nNpuv HOPMUPOBAHHBLIX TEMMNEpPaTypHOM Hamope, pacxoge TensioHocuTens u
aTMocdepHOM faBneHun (MpuHuMaeTcs no Tabn. 3.2);

n n m - amnupu4eckne nokasaTtenn CTeneHn COOTBETCTBEHHO MPU OTHOCUTENbHbIX
TemnepaTypHOM Harnope u pacxoge TennoHocutens (npuHMmatroTea no tab. 3.2);

an - PaKTU4YECKMN MACCHbIN pacxod TenSIoHOCUTENS Yyepe3 OTONUTENbHbIN Mpu-

6op, Kr/c;

0,1 - HOpMMPOBAHHbLIN MACCHbIW pacxof TEMNSIOHOCUTESS Yepe3 OTONUTENbHLIN NpK-
bop, Kr/c;

b - Ge3pa3mepHbI NONPaBOYHbIN KO3I(PPUUMEHT HA pacvyETHOe aTMOCcdhepHoe AaB-
neHuve (npuHumaetcs no tabn. 3.3);

P - 6e3pa3mMepHbIi MONPaBOYHbLIN KOIPPULMNEHT, C MOMOLLBIO KOTOPOro Yy4YUTbIBAET-
cs cneumdmrka 3aBUCMMOCTM TEMSIOBOro NOTOKa M koadhdmumeHTa Tennonepenaym na-
HENbHOro paguartopa OT ero AfMHbl NP OBWKEHUN TENSIOHOCUTENSA NO CXEME «CHU3Y-
BBEPX» (NPUHMMaeTcs no 1abn. 3.4); Nnpyn OBMXEHUN TENSTIOHOCUTENS MO CXEMaM «CBep-
XY-BHU3» N «CHU3Y-BHU3» p=1;

Q = (@/70)”” - Be3pasmMepHbIii NONPaBOYHbLIN KOIPAULMEHT, C MOMOLLBIO KOTOPO-

ro yYMTbIBAETCS M3MEHEHNE TEMNOBOro NOTOKAa OTONUTENBHbLIX NPMOOPOB NPU OTNIMYUK
pac4YETHOro TeMnepaTypHOro Harnopa oT HopManbHoro (NMpuHMMmaeTca no tabn. 3.5-3.7);

@, = (i » /0,1)’"- 6e3pa3mMepHbIi MOMPaBOYHbIA KO3MMULMEHT, C NMOMOLLbIO KOTOPO-

ro yYuTblBaeTca M3MeHeHue TeNnsIoBOro noToka oTonutensHoro npubopa npu oTnuymm
pac4E€THOrO0 MacCHOro pacxoga TennoHocuTens Yyepes npubop oT HOPMarnbHOro C y4é-
TOM CXeMbl ABWXEHUS TennoHocuTens (npuHumaeTcs no tabn. 3.8);

K.y - koacbduumeHT Tennonepenaun pagmatopa npy HOpMarnbHbIX YCIOBUSIX, Of-
penensembii no gopmyrne

_ 9y 2.0
w70 Bt/(m“-"C) , (3.3)
F — nnowaab HapyxHoi TennooTaaoLen NoBepxHOCT paguaTopa, M2 (NnpyHnMma-
eTcsa no Tabn. 1.4-1.6).
3.5. KoadhduumeHT Tennonepenaun pagmartopa K, BT/(M2 " °C), npu ycrnosusix,
OTNMNYHbIX OT HOPMarbHbIX, onpegendeTcs no gopmyne

E=E,(©/70) c(I , /01)"-b-p=E, (©/70) ii-p, b-p. (34)

3.6. CornacHo peaynbTatam TEenmoBbIX MCMNbITAHU pas3nuyHbiX 0bpasuoB pa-
anaTtopoB «PRADO» 3HauyeHust nokasaTenen cteneHn n u m v KoagpdpuumeHTa ¢ 3aBu-
CAT He TONbKO OT UCCMNeA0BaHHbIX Anana3oHoB n3aMeHeHns © n Mgy, HO Takke OT BbICO-
Tbl, IMyOWHbI 1 ANnHbI Npubopa. [nsa ynpoLlleHnst MHXeHepPHbIX pacvyEToB 6e3 BHeCceHUs
3aMeTHOM MOrpeLlHOCTN 3HaYeHUss 3TUX MokasaTenen, No BO3MOXHOCTW, Bbinn ycpea-
HeHbl ANA yKasaHHblX B Tabn. 3.2 npepenoB 3HayeHun Mg,. Mpu OBMXeHWM BOAbI B
npnbope No cxeme «CHU3Y-BBEpX» B Xo4e nccnegoBaHus 6bino yCTaHOBIEHO, YTO Ter-
NOHOCUTENb ABMXETCS MO 3TOM CXeMe NuLb NO ABYM - YeTbIpEM BepTUKalibHbIM KaHa-
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nam (B 3aBUCMMOCTM OT YnMcna psigoB naHenewn no rnybuHe npmubopa), Gnuxkanwmm K
nogsoasaLMM BGOKOBbIM TEnnonposBogam, a No ocTarbHbIM MO CXEMe «CBEepXy-BHU3Y,
NPUYEM C 3aMETHO MEHBLUMM PacxogoM TEMNSIOHOCUTENS U, Kak CreAcTBUE, C MEHbLUEN
cpeaHen TemnepaTypoi Bofbl. B pesynbrarte Takoro pacnpegeneHns noTokoB Tenso-
HOCUTENS Y KOPOTKNX NPUBOPOB CHMKEHME TEMMNOOTAAYM MEHee 3aMeTHO, YeM Y OSINH-
HbIX. [Ana yyéTta aToro o6CcToATENbCTBA NPY ONpeaeneHMm TennooTaaqm paguaTopos C
BGOKOBbIMW NOABOAALLMMM TEMMONPOBOAAMU, TEMNNIOHOCUTENb B KOTOPbIX ABUMXETCH MO
CXEMe «CHWU3Y-BBEpX», CrieqyeT yunTbiBaTb NONPABOYHbIN KOIPMDULNEHT P, NPUBELEH-
Hbl B Tabn. 3.4.

3.7. lNonesHbI TenmnoBoM NOTOK TENMONPOBOAOB NPUHUMAaETCA OBbIMHO paBHbIM
50-90% ot obLen TennootTaaum Tpyd Npu Npoknagke ux y Hapy>XHbIX CTEH U JOCTUra-
eT 100% npwn pacrnonoxeHun CTOSKOB Y BHYTPEHHUX NeperopofoK. Tennoson NoTok 1 m
OTKPbITO MPOSIOXKEHHbBIX BEPTUKANbHbLIX U FOPU3OHTAlbHbIX FMagKUX MeTann4yeckmnx
TpyO, OKpaLLEeHHbIX MaCnsiHON Kpackown, onpeaensaeTcs No npunoXxexuto 3.

3.8. lMpn ncnonb3oBaHMM aHTUMPKU3a HA ITUNEHTTIMKONEBOW OCHOBE Heobxoam-
Mas nnowazb NOBEPXHOCTM HarpeBa OTONUTENbHbIX NPMOOPOB AOMKHA ObiTb yBEnMYe-
Ha B cpegHeM B 1,1 pasa Nno cpaBHEHUIO C pacCYUTaHHOW MpWU TEMNSIOHOCUTESNE BOAE.
Mpn ncnonb3oBaHUM aHTUGPKU3a HA OCHOBE MPOMUITEHTTIMKONSA NNoLWaAb NOBEPXHOCTU
HarpeBa omkHa ObITb yBEnn4yeHa B cpeaHem B 1,3 paasa.

Ta6nuua 3.2. YcpeaHEHHbIe 3Ha4YE€HUA NoKasaTenen cteneHn n 1 m w KoacpdpumumeHTta ¢
Npu pasnUYHbIX cXxemax ABUXKEHUA TeNNOHOCUTENsA B pagMatopax U pacxoae
TennoHocurtens Yyepes npubop 0,015-0,15 kr/c (54-540 kr/4)

Cxema Tvn
ABWXEHUSA paanatopa n (o m P
TenmnoHocunTend
10-300, 10-500, 11-300 | 0.26 7 0 7
11-500 0.3 1 0 1
20-300, 20-500
207-300, 20Z-500 0.28 1 0 1
CBepxy-BHU3
21-300, 21-500
22-300, 22-500
30-500, 30Z-500 0.3 1 0 1
33-300, 33-500
10-300, 10-500 0,3 0,7 0.05
11-300 0.3 0.8 0.05
11-500, 20-300, 20-500
20Z-300, 202-500 03 | 076 | 005
21-300 032 0.8 0.08 -
CHu3y-BBEPX 21-500 0,76
Tabn. 3.4
22-300 032 078 | 008
22-500 ’ 0.76 ’
30-500, 30Z-500 032 | 076 | 005
33-300 0,8
33-500 032 57| 008
Cravemrm 10-300, 10-500 026 | 0097 0 1
y Bce ocTanbHble 028 | 096 0 1
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Ta6bnuua 3.3. 3HauyeHuMA nonpaBo4YHoro koadcpuumneHTa b

Tunsl pa- b npwu atmocdepHom aaeneHuu, rfla (Mm pT. CT.)
[MaTopoB 933 947 960 973 987 1000 | 1013,3 | 1040
(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, 20Z | 0,968 | 0,973 | 0,978 | 0,984 | 0,989 | 0,995 1 1,01
21, 22 0,963 | 0,969 | 0,975 | 0,981 | 0,987 | 0,994 1 1,012
30, 30z 0,962 | 0,968 | 0,974 | 0,98 | 0,986 | 0,994 1 1,013
33 0,961 | 0,967 | 0,973 | 0,98 | 0,986 | 0,993 1 1,013
Ta6bnuua 3.4. 3Ha4yeHMA nonpaBo4vHOro koadcuumeHTa p
Tvn 3HauveHus p npu gnude paguatopa L (Mm)
paauaTopa | 400 500 | 600,700 | 800,900 | 1000 1200
1100 n bonee
10, 11, 20, 20Z 1,08 1,06 1,04 1,02 1
21, 22, 30,
307, 33 1,05 1,04 1,025 1,01 1

Tabnuua 3.5. 3HayeHus nonpasBoyHoro koadcuumeHTa @, npu cxeme
ABWXEHUA TENJIOHOCUTENS «CBEpPXy-BHU3» U pacxoae TenrioHocuTens
yepe3 npubop 0,015-0,15 kri/c

34

@4 Ans TMnopasmMepoB P41 Oons TMNnopasmMmepoB
paauaTopoB paauaTopoB
11-500, 21-300 11-500, 21-300
c% 10300 | 22390 | 21500, 22-300 c% 10300 | 20390 | 21500, 22-300
10500 | 202399 1 22 500, 22-300 10500 | 202399 1 22 500, 22-300
11300 | 2200 | 30500, 302-500, 11300 | 2200 | 30500, 302-500,
33-500 33-500
36 | 0433 | 0427 0,421 64 | 0,893 | 0.892 0,89
38_| 0,463 | 0,458 0,452 66_| 0,929 | 0,927 0,926
40 | 0,494 | 0,489 0,483 68 | 0,964 | 0,964 0,963
42 | 0525 | 052 0,515 70 |1 1 1
44| 0,557 | 0,552 0,547 72_| 1,036 | 1,037 1,037
46_| 0,589 | 0,584 0,579 74 | 1,073 | 1,074 1,075
48 _| 0,622 | 0617 0,612 76 | 1,109 | 1,111 1113
50 | 0,654 | 0,65 0,646 78 | 1,146 | 1,149 1151
52 | 0,688 | 0,684 0,679 80 | 1,183 | 1,186 119
54 | 0,721 | 0,717 0,714 82 | 1,221 | 1,224 1,228
56 _| 0,755 | 0,752 0,748 84 | 1,258 | 1,263 1,267
58 | 0,789 | 0,786 0,783 86 | 1,296 | 1,301 1,307
60 | 0,823 | 0,821 0,818 88 | 1,334 | 1,34 1,346
62 | 0,858 | 0,856 0,854 90 | 1,373 | 1,379 1,386

uuuuuuuuuuu
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Tabnuua 3.6. 3HayeHus nonpaBoyYyHoro koadgcuumneHTa @, npm
cxeme ABUXEHUU TENSIOHOCUTENA «CHU3Y-BBEPX» U pacxone
TennoHocurtens Yyepes npuéop 0,015-0,1 kr/c

35

@41 4na TUNopasMepos @41 Ona TMNopa3Mepos
pagnaTopoB pagnaTopoB
0, °C 10-300, 10-500 21-300, 21-500 0, °C 10-300, 10-500 21-300, 21-500
11-300, 11-500 | 22-300, 22-500 11-300, 11-500 | 22-300, 22-500
20-300, 20-500 30-500 30Z-500 20-300, 20-500 30-500 30Z-500
20Z-300, 20Z-500 | 33-300, 33-500 20Z-300, 20Z-500 | 33-300, 33-500
36 0,421 0,416 64 0,89 0,889
38 0,452 0,446 66 0,926 0,925
40 0,483 0,478 68 0,963 0,962
42 0,515 0,51 70 1 1
44 0,547 0,542 72 1,037 1,038
46 0,579 0,575 74 1,075 1,076
48 0,612 0,608 76 1,113 1,115
50 0,646 0,641 78 1,151 1,154
52 0,679 0,675 80 1,19 1,193
54 0,714 0,71 82 1,228 1,232
56 0,748 0,745 84 1,267 1,272
58 0,783 0,78 86 1,307 1,312
60 0,818 0,816 88 1,346 1,353
62 0,854 0,852 90 1,386 1,393
Tabnuua 3.7. 3HayeHus nonpaBoyYyHoOro koadgcuumneHTa @, npm
cxeme ABWXEeHUU TeNNOHOCUTENSI «CHU3Y-BHU3» U pacxope
TennoHocurtens Yyepes npuéop 0,015-0,1 kric
@1 ANa TMNopasmMepoB @1 ANs TMNOpasMepoB
pagvMaTopoB paanaTopoB
®, °C [ Bce Tunopaamepi 10-300 0, °C [ Bce Tunopasmepsi 10-300
pagnaTtopoB, Kpome pagnaTtopoB, Kpome
10-300 1 10-500 | 19-500 10-300 1 10-500 | 19-500
36 0,427 0,433 64 0,892 0,893
38 0,458 0,463 66 0,927 0,929
40 0,489 0,494 68 0,964 0,964
42 0,52 0,525 70 1 1
44 0,552 0,557 72 1,037 1,036
46 0,584 0,589 74 1,074 1,073
48 0,617 0,622 76 1,111 1,109
50 0,65 0,654 78 1,149 1,146
52 0,684 0,688 80 1,186 1,183
54 0,717 0,721 82 1,224 1,221
56 0,752 0,755 84 1,263 1,258
58 0,786 0,789 86 1,301 1,296
60 0,821 0,823 88 1,34 1,334
62 0,856 0,858 90 1,379 1,373
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Ta6nuua 3.8. 3HayeHUA nonpaBo4YHOro ko3 cdpuumeHTa @,
npu ABMXEHUN TENNOHOCUTENS MO CXeMe «CHU3Y-BBEpPX»
(m - cm. Tabn. 3.2)

M., 3HayeHus @,

Kr/c Kr/v npu m = 0,05 npu m = 0,08
0,015 54 0,906 0,859
0,02 72 0,923 0,879
0,03 108 0,942 0,908
0,04 144 0,955 0,929
0,05 180 0,966 0,946
0,06 216 0,975 0,96
0,07 252 0,982 0,972
0,08 288 0,989 0,982
0,09 324 0,995 0,992

0,1 360 1 1
0,125 450 1,011 1,018
0,15 540 1,02 1,033

4. NMpumep pacyéTa aTaxecTosika OQHOTPYOHOMN
CUCTEeMbl BOASAHOIO OTOMNJIeHUsA

Ycnosus 0ns pac4éma

TpebyeTcs BbINOMHWUTL TEMSIOBOM PACYET ITAXKECTOsIKa BepPTUMKaNbHOW OAHO-
TPYyOHOM CUCTEMbI BOOSHOIO OTOMSIEHUS CO CTalflbHbIM MNaHErNbHbIM pagnaTopom
«PRADO Classic». Pagnatop yctaHOBMeH nog OKHOM Ha Hapy>XHOW cTeHe 6e3 HuLK
Ha NepBOM aTaxe 18-3TaKHOro XWUSoro Aoma, NPUCOeANHEH K CTOSIKY CO CMELLEHHbLIM
3aMbIKaloLWMM y4acTkoM U TepmoperynatopoMm dupmbel «daHdoce» RA-G15 Ha nogp-
BOAKe K npubopy. [IBmxeHne TennoHocuTens B npubope no cxeme «CHU3Y-BBEPXY.

Tennonotepn nomeleHns ¢ y4étom KoadpdpuumenTa 3anaca 1,15 (cm. n.3.2 Ha-
cTodawmx pekoMmeHgaumi) coctasnsatoT 1200 BT. TemnepaTtypa ropayero TensioHocuTe-
N5l Ha BXo4e B CTOsIK t, ycnoBHO npuHumaetcs pasHon 105°C (6e3 yyéTta TennonoTtepb
B mMaructpanu), pacyéTHblil nepenan TemnepaTtyp no ctosky At,=35°C, TemnepaTypa
Bo3gyxa B oTannuBaemom nomewleHnn t,=20°C, aTmMocdepHoe naBreHne Bo3ayxa
1013,3 rMa, 1. e. b=1. CpegHun pacxon oAbl B ctosike Mqr =480 kr/y (0,133 kr/c).

YcnoBHble guameTpbl TpyO onpeaeneHbl B pesdynbTaTe npeaBapuTenbHOro rma-
paBnNM4eckoro pacyéta n paeHbl 15 MM, obwasa AnnHa BepTMKarbHO U rOPU3OHTasNbHO
pacronaraembix Tpy6 B nomeweHumn coctasnseT 3,5 M (Lwps=2,7 M, Lp=0,8 m).

[TocnedosameribHOCMb Mern/08020 pacyéma

Tennoson NoTok nNpubopa B pacuétHbix ycriosusix O | BT, onpenenseTcs no

pacy
)

p

paca  __

CbOpMy.ne np Qnom - Qmpin ) (41)
rne Quom - TENMOMNOTEPU NMOMELLIEHUS MPU PACHETHBIX YCNOBUAX, BT;

Qmp.n - NOMNE3HbIN TEMIOBOK NOTOK OT TENNONPoBoAoB (Tpy6), BT.
B Hawem npumepe npuHUMmaem Qmp, +=0,9 Qmp,

rne Qmp =Amp. ¢ me. etQqmp. 2 - me. 2 (4.2)

Gmp.e U Qmp.2 - TENNOBbIE NOTOKM 1 M OTKPbLITO MPOMOXEHHbIX BEPTUKANbHBIX U
roOpmM3oHTarnbHbIX rnagkux Tpyb, onpeaensemblie No npunoxexuto 3, Bt/wm;
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Ly ¢n Ly, .- 0bwas anvmHa cooTBETCTBEHHO BEPTUKAMNbHbIX 1 FOPU3OHTArIbHbIX
TEennonpoBoaoB, M.

MonesHbIn TennoBon NOToK OT TpY6 Qmp., OnNpedenéH npu TemnepaTypHOM Ha-

nope ®Cp.mp =1,—1,=105 - 20 = 85°C (6e3 y4yé€Ta oxnaxgeHusa BoAbl B paguartope),

roe t, - Temnepartypa TenrnoHOCUTeNA Ha BXode B paguaTtopHbin y3en, °C.
Qmp.n=0,9 (74,1-2,7+ 74,1-0,8:1,28) = 248 Br.

pacu _

o = Qoom — O, = 1200 — 248 = 952 Br.
B obwem cnyyae pacyét Ben€rcs mtepaumoHHbiM MeTogoMm. [peasaputensHo
(13 Tabn. 1.5) c yy4étom TpeboBaHus K OM3aliHYy XWUMOro noMelleHus BbibMpaeTcs pa-
anatop tnna 11-500-900 1 npMHMMaeTCs COOTBETCTBYHOLLIEE 3HAYeHMe KoadhdmumneHTa
3aTekaHus &, = 0,21 (cornacHo n. 2.10).

Pacxopg Boabl Yepes npubop paseH
M, =a, M,=021-0,133 =0,028 kr/c.
MNepenan TemnepaTyp TennoHocutens B paguartope At,, onpeaensercs no
dopmyrne
0 93
S C-M, 4186,8-0,028
rae C — yaenbHas TennoémkocTb BoAbl, paBHas 4186,8 Ix/(kr-°C).

TemnepaTtypHbIn Hanop © (6e3 yyéTa oxnaxaeHusi Boabl B CTOSIKE OQHOTPYOHON
CUCTEMbI OTOMMEHUs) onpedenseTca no opmyne (3.2)

=8,1°N , (4.3)

io

Ati’é T X7
0=t - 5 —t,=105-4,05-20=280,95" N.
OnpepgensieM npenBapuTenbHO Tpebyemblli TEeMnmnoBoW MOTOK paauaTtopa npwu

HopMarnbHbIX ycrousax O™ no dopmyne
Hy

0¥ = 05" _ 952
“ @@ i-0-b 1,208-0,938-0,76-1,04-1
roe @, @, ¢, p U b - 6bespasmepHble KO3IMULMEHTLI, NPUHNUMaemble no Tabn.
3.3-3.8.

BespaamepHbI KO3(hPULMEHT p, NpUHUMaeTCcsa no Tabn. 3.4 ucxogsa n3 npeaea-
puTENbHO BbIOpaHHOroO TMNopasmepa paguatopa. B Hawewm cnyyae p=1,04.

=106340 , (4.4)

Ncxoas n3 nonyyeHHoro 3HadeHus Q" u xenaemou onuHel npubopa (900 -1200

Hny
MM), cornacHo Ttabn. 1.5 npuHumaem Tunopasmep «PRADO Classic» 11-500-900 c
Q.,=1088 Br.

C y4yéToMm pekomeHgauumn [8] pacxoxgeHue Mexay TennoBbiIMUM MOTOKaMu OT
Tpebyemon u ycTtaHaBnMBaemMoW nNnowlagen MOBEPXHOCTM HarpeBa OTOMUTENBHOIMO
npubopa gonyckaeTcs B npegenax: B CTOPOHY YMeHblleHna — Ao 5%, HO He Gonee,
yem Ha 60 BT, B CTOpOHY YyBenuyeHunsa — 0o bnvkanwero Tunopasmepa. Ecnum 3anac no
Tennosomy noToky npesbiwaet 10%, Npu pacyéTe pekoMeHOyeTCs y4uTbiBaTb pakTu-
YeCKOe CHWXEeHMe TemnepaTypbl BOAbl nepen NocTynneHneM B nocrneaywwuin pagva-
TOP.

B obuwem cnyyae HeBsA3ka npu nogdope npmnbopa onpeaenseTcs no gopmyne

[(0,,—0"™):0™] 100% = 2,3%. (4.5)

lMockonbky HeBsiska He npesbiwaeT 10%, KOPPEKTUPOBKY TemnepaTypbl
TENMOHOCUTENSA Ha BXOAE B CrieAyroLmn 3TaXXeCTOSAK MOXHO He NpoBOAMUTb.
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5. YKasaHusl N0 MOHTaXy CTanbHbIX NaHEeNbHbIX
paguatopoB «PRADO» n OCHOBHbI€e
TpebGoBaHUA K UX IKCnJlyaTauum

5.1. MoHTax, TpaHCNOPTUPOBKA N XpPaHEHWNE CTalbHbIX MaHEesNbHbIX pagnaTopoB
«PRADO» npoussogutcsa cornacHo tpebosaHmam CHull 3.05.01-85 «BHyTpeHHMe ca-
HUTapHO-TeEXHMYeckne cuctembl» [17], TY 4935-010-17757185-2009 OAO HUTU
«[MPOIPECC» 1 HacToAWmMX pekoMmeHaaummn.

5.2. Pagmatopbl NOCTaBRSOTCA COrMacHO HOMEHKNaTtype, yka3aHHon B Tabn.
1.4-1.6, NONMHON CTPOUTENBHOW FOTOBHOCTM, OKpAaLUEHHbIMU W YrNakoBaHHbIMK (CM. T
1.13) nobbiMn BUgamm TpaHcnopTa ¢ cobniogeHneM Mep no NpeaoTBpaLleHNo yaapoB
N OPYrux CyLeCTBEeHHbIX MEXaHUYeCcKnX BO30eNCTBUIN Ha Npnbop BO BpeMsi NepeBO3KU.

XpaHeHne un MoHTax pagmaTtopoB «PRADO» Heobxoanmo npon3BoauTb
cornacHo TY 4935-010-17757185-2009 Hagnexawmm o6pa3oM, UCKAYaKLWmMM
MEeXaHu4Yeckne MnoBpeXOEHNs, HapyLeHUs NaKOKPaCOYHOro MOKPbITUSA, nonagaHue
Bnarn (Hanpumep, OOXAS, KOHAeHcaTa), BO3AENCTBME arpeccuBHbIX cpepn (Hanpumep,
CBEXEro LUEeMEHTHOro pacTBopa Mnu 3acTbiBalowlero 6etoHa) M NpsiMbIX COSTHEYHbIX
nyyen (ynbTpadmoneToBoro n3ny4yeHuns).

5.3. PaccTtosiHme mexgy pagnatopoM UM CTEHOMW, Y KOTOPOW OH YCTaHOBIIEH,
onpegenseTcss KOHCTPYKUMAMMN CKODB, NpMBapPEHHbIX C TbINIbHOM CTOPOHLI paguaTopa, u
KpoHwTenHoB. Manas u 6onblasa NofkM 3TUX KPOHLITEMHOB (puc. 5.1) nossonstoT
yCTaHaBNMBaTb paguaTopbl C PasfMyHbIMK 3a30pamMu MeXay HUMKU MU cTeHon. [ns
rurneHnyecknx pagumatopos «PRADO Classic Z» n «<PRADO Universal Z» cnegyet
MCNoNb30BaTb KPOHLUTEWHbI C ANWUHOW nonku 62 mMm. Pas3meTka MecT YCTaHOBKU
KPOHLUTENHOB pagnaTopoB B 3aBUCMMOCTU OT MX AOfIMHbI NoKasaHa Ha puc. 5.2, a
pasmepbl X NPUBSA3KN NpeacTaBneHbl COOTBETCTBEHHO B Tabn. 5.1.
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BeicoTa Pasmepbl, MM BeicoTa Pasmepbl, MM
paana- pagva-

TOopa, MM L B B, Ci C. TOopa, MM L B C
300 175 | 145 | 140 | 157 | 161 300 175 145 157
500 375 | 345 | 340 | 357 | 361 500 375 345 357

MpeagHasHaveHbl Ans pagnaTopos: MpenHasHaveHbl AN pagnaTopos:

«PRADO Classic» Bcex Tunos, «PRADO «PRADO Classic Z» n «PRADO Uni-

Universal» Tunos 10 n 11 versal Z» Tunos 20 n 30

Puc. 5.1. KpoHLWTEeNHbI AN KpenmeHns pagnaTtopoB K CTEHE

TIVIhv https://tm.by
o rone NHTepHeT-marasuH

MM ONLINE STOR



6)

39

Puc. 5.2. PaameTka MecT ycTaHOBKM KpoHLWTENHOB pagnatopoB: a — «PRADO Classic» Bcex
TnnoB n «PRADO Universal» Tvnos 10 n 11; 6 - «kPRADO Universal» Tunos 20, 21, 22, 30 n 33

LVby

Tabnuua 5.1. PaameTKka MecT yCTaHOBKU KPOHLUTEMHOB paanaTopoB

Pasmepbl ans pagnatopos «PRADO
Classic» Bcex Tmnos n «PRADO
Universal» Tunos 10 n 11
ebicomol H = 300 u 500 mm

Pasmepbl anst pagnatopos «PRADO
Universal» tunos 20,21 33
ebicomoti H = 300 u 500 mm

L A B C L A B C
400 99/104 166 - 400 50 300/166 -
500 132/137 200 - 500 150 200 -
600 132/137 300 - 600 150 300 -
700 132/137 400 - 700 150 400 -
800 132/137 500 - 800 150 500 -
900 132/137 600 - 900 150 600 -
1000 132/137 700 - 1000 150 700 -
1100 132/137 800 - 1100 150 800 -
1200 232/237 700 - 1200 250 700 -
1300 232/237 800 - 1300 250 800 -
1400 232/237 900 - 1400 250 900 -
1500 232/237 1000 - 1500 250 1000 -
1600 232/237 1100 - 1600 250 1100 -
1700 232/237 1200 - 1700 250 1200 -
1800 232/237 1300 667 1800 250 1300 650
1900 232/237 1400 717 1900 250 1400 700
2000 232/237 1500 767 2000 250 1500 750
2200 232/237 1700 867 2200 250 1700 850
2400 232/237 1900 967 2400 250 1900 950
2600 232/237 2100 1067 2600 250 2100 1050
2800 232/237 2300 1167 2800 250 2300 1150
3000 232/237 2500 1267 3000 250 2500 1250

[MpumeyvaHue: pa3amepbl A nog opobHom
YepTOM yKa3aHbl ANdA BapuaHTa ycTa-
HOBKW KPOHLUTEWHOB Marnom Noskowm K
cteHe (cm. n. 5.3 n puc. 5.1)

[MpumeyaHue: pa3vep B Hag opo6HoN
yepTtou npu gnvHe L=400 mm oTHOCKTCS
K pagnatopam BbicoTor 300 Mmm, nog
yepTomn — K pagmatopam BbicoTori 500mMm

https://tm.by
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5.4. MoHTax pagmatopoB BeAETCHA Ha NOArOTOBIEHHbIX (OLUTYKATYPEHHbIX U OK-
paLleHHbIX) NOBEPXHOCTAX CTEH C MOMOLLbIO (PUPMEHHbIX KPOHLUTENHOB. Bo nsbexaHue
aBapuiHbIX cUTyaumn ¢ otonutenbHbiMn Npnbopammn «PRADO» He pekoMeHayeTcsa nx
ncrnonb3oBaTtb Ans oborpeBa NOMeLLeHU B Nepuoa CTpouTenbcTBa 3gaHnn. [ns aton
uenu HeobxooMMO NPUMEHATHL creuumanbHble Bo3gyxoHarpesaTenu. [lonyckaeTcs npu
npoBefeHUn OTAENOYHbIX paboT B MOMeELEeHUM B 3MMHEE BPeMS BKIHOYUTbL CUCTEMY
OTONSEHUNA, HE CHMMAs ynakoBKy. TemnepaTypa TENOHOCUTENS NPY 3TOM He AOSMKHA
npesbiwats 90°C.

5.5. lpn MOHTaxe NaHesnbHbIX pagnaTopoB obsizaTenbHa yCTaHOBKA BO34YyXO-
OTBOAYMKA B OOHOW U3 BEPXHUX MMyxmx Npobok pagmartopa.

5.6. MoHTax pagmaTtopoB HE06X0ANMO NPOU3BOANTL B CrieaytoLeM nopsaake:

- pa3mMeTuTb MecTa YCTaHOBKW KPOHLUTEMNHOB B COOTBETCTBUM C pucC 5.2 n Tabn.
5.1; MMHUManbHbIE PACCTOAHUSA OT Mofia PasfnYHbIX MOAUMUKALMIN YKasaHbl Ha puC.
1.2-1.4;

- 3aKpenuTb KPOHLUTEMHbI Ha CTeHe AwbensaMm unu 3agenkorn KpPenéxHbiX
aeTanen ueMeHTHbIM pacTBOPOM (He JonycKaeTcsl MpUCTperika KPOHLITENHOB K CTEHE);

- yOanuTb ynakoBKYy TOMbKO B MecCTax NpucoeuHeHus paguaTtopa K nopsoas-
LWKXM TennonpoBogaM 1 KpensieHUst K KpOHLITEeNHaM;

- YCTaHOBWUTb pagvaTop Ha KPOHLITEeNHax;

- COeAMHUTb paguaTtop C NOABOASALLMMU TEMNONPOBOAAMU CUCTEMbI OTOMMEHNS;

- YCTaHOBWTb BO3QYXOOTBOAYUK B BEPXHIOK NPOOKY;

- YCTAHOBUTb TEpMOCTaTUYECKUIN anemMeHT y pagmnatopos «PRADO Universal».

Bo3gyxooTBOAYMK WM 3arfylwkM Ha pagvatope OCHaLWeHbl YNNOTHUTENbHbIMU
KonbuamMm n MOHTUpPYKOTCA 6€e3 NpUMEeHEeHUs OOMNONMHUTESNbHBIX YNITOTHUTENbHbIX
MaTtepmarnoB, 4OCTAaTOYHO BKPYTUTb UX C ycunuem He 6onee 35 H-m.

5.7. 3anpewaetca OononHUTENbHas OKpacka paguaTtopa «MeTannn4yeckumm»
Kpackamn (Hanpumep, «cepebpsiHKON») U «3akpalumMBaHME» BO34YXOBbIMYCKHOMO OTBEpP-
CTUS BO34yXO0TBOAYMKA.

5.8. He ponyckaeTtcsa ycTaHOBKa pagvaTtopoB B MOMELLEHUNAX, rOe UMeeT MecTo
BpegHOe BO3OENCTBME KOPPO3MOHHBLIX BELLECTB, COAEpXKalMXCs B BO3dyxe, a Takke
NOCTOSAHHOE UK Nepuoanyeckoe yBrnaXxXHeHne noBepxHOCTM paguaTtopa (B 6accenHax,
aBTOMOOUMbHBIX MOMKax u T.n.). B cootBeTcTBUM € TY 4935-010-17757185-2009 pa-
AnaTopbl OTHOCATCA K BMAY KnNuMaTuyeckoro ucnosnHeHns YXJI1, rpynna ycrnoBun dKcC-
nnyatauyuun 1, kateropus pasmelleHus 4,2. B cootsetctBne ¢ NOCTom 15150, cpeg-
HerofoBO€e 3Ha4YeHne OTHOCUTESIbHOW BNaXXHOCTU BO34yxa OOMMKHO ObiTb He 6onee 60
% npwu 20 °C.

5.9. lMpn MoHTaxe paguatopoB crieayeT msberatb CriydaeB UX HeENpaBUIbHOM
YCTaHOBKM:

- CIULIKOM HU3KOro pasMelleHus, T.K. Mpu 3asope Mexzagy MorioM W HU30M
paguaTtopa, MeHbleM 75% rnybuHbl Nnpubopa B yCTaHOBKE, YMeHbLUAeTCA adhheKTmB-
HOCTb TennoobmeHa n 3aTpyaHsaeTcsa yoopka nog pagnaTopom;

- YCTaHOBKM pagmaTopa Ha KPOHLUTEWHAX, U3roTOBIEHHbIX APYrMMu oupMamu,
BMSIOTHYKO K CTEHEe WM C 3a30pOM, MeHbLUMM 25 MM, yxydwaruwen TtennooTtaadvy
npmnbopa n Bbi3blBaOLLEN NbIEBbIE 3an13bl (Cnegbl) Hag npubopowm;

- YCTaHOBKM B MOMELLEHUAX MEeOULMHCKUX ydpexaeHun pagmatopoB tuna 10Z,
20Z n 30Z 6e3 cneumanbHbIX KPOHLLTENHOB, 0becneynBaloLLmX 3a30p MeXay CTEHON U
npubopom He meHee 60 mm (cMm. puc. 1.4 n 5.1);

- CIIMLLUKOM BbICOKOW YCTaHOBKW, T.K. MpW 3as3ope Mexgy MnorioM U HU3OM
paguaTtopa, 6onbwem 200 MM, yBenuuMBaeTCs rpagueHT TemnepaTyp Bo3gyxa Mo
BbICOTE MOMELLEHNS, OCODEHHO B HUXKHEWN €ro YacTu;
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- CNULIKOM Maroro 3asopa Mexay BEepxoMm pagmaTtopa M HM3OM MOAOKOHHMKA
(meHee 90% rnybuHbl paguaTtopa B ycTaHoBKe npu BbicoTe pagunatopa 500 mm 1 75% -
npu Bbicote 300 MM), T. K. NpX 3TOM yMEHbLUAETCHA TENnsoBOW NMOTOK paguatopa (Cm.
puc. 5.3);

- HEeropus3oHTanbHOro MOSIOXEHNA KOMNEKTOPOB paguva-
Topa, T.K. 9TO YyXydwaeT ero TennoBble MokKasaTenu,
TMIMEHUYHOCTb U BHELLHWIA BUL;

- YCTaHOBKW Nnepepn pagnaTtopoM AeKopaTUBHbLIX 3KPaHOB
(He YYTEHHbIX NpWU TENsoBbIX pacyéTax) WM 3aKpbiTUA €ero
LUTOPaMu, T. K. 3TO TaKke NPMBOAMUT K yXyALIEHUN0 TennooTaayun
N TMIMEHNYECKUX XapaKTepucTuk npmubopa n uckaxaert paboty
TepMocTaTa C aBTOHOMHbIM AaTYMKOM.

[Mpn aBTOMATMYECKOM pErynMpoBaHnUN HEe pekoMeHayeTcs | Puc. 5.3. Cxema ycTa-
pasMeLlaTb TEPMOPErynaTopbl Ha paccTossHUM MeHee 150 mm | HOBKM paguaTopa noa
OT npoéma 6ankoHHon naBepun M MeHee 200 MM OT HM3a MOAOKOHHIKOM

nogokoHHuKa (puc. 5.4). B atnx cnyyasax cnegyet Mcnonb3oBaTb
TepMoperynaTopbl C BIHOCHbIM JaTYMKOM.

5.10. MNocne okoH4YaHNA OTAENOYHbLIX paboT Heobxoanmo
NMOJSTHOCTBIO yAanuTb ynakoBkKy. Ecnmn ynakoBka Obina 4acTu4yHO
CHATaA WUNM noBpexaeHa A0 OKOHYaHMs OTAenouvHbIX paboT,
paguaTtop cregyet OYUCTUTbL OT CTPOUTESNIbHOrO Mycopa W
NPOYMX 3arpsi3HEHUn, T.K. OHM CHMXKAKT TEMNSOBOM MOTOK
oTOoNUTENBLHOrO Npubopa.

5.11. MNMpn HeobxogmMmocCTn yaaneHus TENSIOHOCUTENS U3
pagnatopa «PRADO Universal», ocHawéHHoro H-ob6pasHbim
3anopHbIM KranaHom (puc. 5.5), opeHax paguatopa npou3Bo-
anTcs obblYHO B cneayloweM nopsgke:

Puc. 5.4. PasmeweHune
Tepmoperynaropa

- OTBUHTUTb KPbILLKY 3aMOpHO-APEHAXHOIO YCTPONCTBA;

- NEepPEKpbITb 3anopHble YCTPOMCTBA Ha BXOAE M BbIXOoAe
TENMOHOCUTENS;

- HAOEeTb CMYCKHOM KpaH Ha WTyuep 3anopHO-APEHaXXHOro
YCTPOWUCTBA;

- OTKPbITb APEHaX NOBOPOTOM LUTOKA KBaApaTHOro cevye-
HUA.

5.12. B npouecce akcnnyatauum criegyet npou3BoauTb
OYUCTKY HapYXHbIX MOBEPXHOCTEN paguatopa B Havane otonu-

TeNbHOro cesoHa u 1-2 pasa B Te4eHne OTOMUTESTbHOro Nepuo-
a Puc. 5.5. peHax

aa. PagnaTtopa
5.13. lMpun ounctke pagMaTopoB Hemb3d MCNOSb30BaTb

abpasuBHble MaTepuanbl W CpencTBa, SBASKOLWMECH arpecCuBHbIMU BellecTBaMu
(cunbHOM LWENOYBbID MM KKucnoTor). WcknoyaeTca Mcnonb3oBaHMe MOPUCTLIX YBIaX-
HUTenen.

5.14. MNpwn ncnonb3oBaHUN B Ka4ecTBe TEMNMOHOCUTENA ropsiyen BoLbl €€ napa-
MeTpbl OOSTKHbI, KaK yKasblBanocb, YAOBNETBOPATb TpeboBaHusaM «[l1paBun TexHude-
CKOW 9KCrnnyaTauum anekTpuyecknx ctaHunm n ceten Poccunckon degepauum» [5].

CopepxaHue pacTBOPEHHOIO KMUCNOpoAa B BoA4e CUCTEM OTOMSIEHUST HE OOSMKHO
npesblwatb 20 mkr/am® [5], [18], a 3HaueHne pH gomkHO GbiTb B npegenax 8-9,5
(onTumanbHo 8,3 - 9). CopiepxaHve B Bofe xenesa (8o 0,5 mr/am®) n apyrux npumeceii
- cornacHo [5], obLias ECTKoCTb - 40 7 Mr-aKB/OM°.

5.15. lMpn akcnnyataunmn cTarnbHbIX paguaTopoB crieayeT MOMHUTb, YTO OHU
BeCbMa YyBCTBUTESIbHbI K KA4eCTBY BOLOMNOAIOTOBKM, OCODEHHO K COAepXaHuio B BOAe
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KMCropoda v 3arpssHeHunin (Lwnama), a Takke K ruapaBnvyecknm yaapam v npesbllle-
HUIO OaBreHnsa TEnnoHOCUTENS B CUCTEME OTOMMEeHus ceepx gonyctumoro. Noatomy
pagmnatopbl «PRADO» pekomeHOyeTcs, Kak ykasblBanocb, NPUMEHATb B cuUcTeMax
OTOMNSIEHNSA C HE3AaBMCMMOWN CXEMOM NOACOEONHEHNSA K CMCTEeMe TennocHabXeHus, ¢ 3a-
KpbITbIMU pacLUMpUTENbHBIMA COCydamMu, COBPEMEHHbLIMU LIMPKYNSALUMOHHBIMU Hacoca-
MU, a Takke C yCTpoMcTBaMu AN NOANUTKN AeadspupoBaHHOW BOOOW M3 BOAOMNPOBOAA
U HeNnocpeacTBEHHO 13 TennoBon ceTu. [Ina yMeHbLeHNa onacHOCTM NoALLIaMoBOM
Koppo3un LenecoobpasHa yCTaHOBKA rPA3EBUKOB, @ NPU NPUMEHEHUN TEPMOCTATOB U
aBTOMaTU3NPOBAHHbIX BO30YXOOTBOAYMKOB — eLlé 1 (PUrbTPOB, B TOM YUCIE NMOCTOSAKO-
BbiX. KONIMYeCTBO B3BELLEHHbIX BELLECTB B BOAE He AO0MMKHO NpeBbiaTth 7 Mr/am°.

5.16. WN3bbIToyHOE [aBneHue TEenroHOCUTENS, pPaBHOE CyMMe MaKCMMarbHO
BO3MOXHOMO Hamnopa Hacoca WM rmgpocTaTtMyeckoro AaBreHus, He OOMKHO B paboyem
pexume CUCTEMbl OTOMNSIEHMS NpeBbIWAaTh B N0OOM pagmaTtope C TOMWMHOW CTEHKM
1,2 mm 0,9 MlMa, a ¢ TonwmHon cteHkn 1,4 mm — 1 MlNa. MuHumanbHoe npobHoe aas-
NIeHne npu onpeccoBKe CUCTEMbI OTONMEHNS OOMKHO 6bITh B 1,25 pa3za 6onble pabo-
yero.

3ameTtum, yto CHuIM 3.05.01-85 ponyckaeT nonyTopHoe npeBbilleHne paboyero
AaBMEeHNs NPU UCNbITaHUM BOASHbIX CUCTEM OTOMneHus. B To e Bpems npakTtuka u
aHanuM3 ycrnoBuU aKcnnyaTauum naHesbHbIX pagnaTopoB B OTEYECTBEHHbIX CUCTEMax
otonneHusd, npoeaéHHbin OO0 «Butatepm», nokasbiBalOT, 4YTO 3TO MpPEBbILEHNE
uenecoobpasHo gepxatb B npegenax 25%. Cnenyet Takke WMeTb B BUAY, YTO AaB-
neHve TEenroHOCUTENs NPW ONpPeccoBKe M paboTe CUCTEMbl OTOMNSMEHUA HE AOSMKHO
npesbIlaTb MakCUMasnbHO JOMYCTUMOro Afsi CaMoro «crnaboro» afieMeHTa cucTemMbl B
nobon eé Toyke. Hanpumep, nNpy nCnonb3oBaHMM MNaHEemNbHbIX PagMaTtopoB, paccyu-
TaHHbIX Ha MakcumarnbHoe paboyee gasneHve 1 Mla, n3bbITouHOE AaBneHue npu on-
peccoBke CUCTEMbl [OSMKHO HaxoauTbca B npegenax 1,25-1,5 Mlla He3zaBucnumo ot
MakcuManbHOro paboyero AaBneHus, Ha KOTOpoe paccynTaHbl gpyrue, 6onee NpoyHble
31IeMEHTbI CUCTEMbI OTOMNMEHUS.

5.17. Bo wusbexaHne obpasoBaHWsa BO34yLUHbIX MNPOOOK 3anosiHeHMe BOLOM
CUCTEMbI OTOMNNEHNA C pagmaTtopamu, 06opyaoBaHHBIMW TepMoperynsTopamu, criegyet
NPOn3BOAUTbL CHU3Y Yepe3 obpaTHyl Maructpanb Npu OTKPbITbIX TePMOperynstopax
(CO CHATBIM 3aLWMUTHBLIM KONMAYkoM 1 6e3 TEpMOCTaTUYECKOrO 3fIEMEHTA).

5.18. ABTOMaTUYECKUN TEPMOPErYNATOP He SBNSIeTCs 3anopHOM apmaTypown.
Ecnu Heobxoanmo geMOHTMpOBaTb paguMaTtop, Ha NoaBOAKE K KOTOPOMY YCTaHOBIIEH
NPOXOAHON TEPMOpPErynaTop, cneayet CHATb TePMOCTaTUYECKUIA AMIEMEHT U MOSNHOCTbLIO
3aKpblTb  TEPMOPErynsaTop C MNOMOLLBbI  MeTanIM4eckoro unm  YynpovHEHHOrO
naacTMaccoBOro Kofnayvka, a 3atem 3arfywmTb Npnbop Co CTOPOHbLI CHATOW NOABOOKM,
a Takke NepekpbITb BTOPYH NOOBOAKY.

5.19. TepmocTaTnyecknin aNEeMeHT B YCIIOBUAX IKCMyaTaunm HacTpanBaeTcs Ha
Tpebyemylo TemnepaTypy B OTansiMBaemMoM MOMELLEHUN MOBOPOTOM €ro PyKOSATKU C
HaHECEHHOW Ha Heé KpyroBoW wWkanon. [Ons 3Toro HacTpoeyHasi pyKosiTka
NnoBOpaYnBaEeTCA OO COBMELLEHMS HY)XXHOrO MHAEKCA Ha LuKane pykosATKM C METKOW Ha
Kopnyce TepMOCTaTUYECKOro afieMeHTa.

O6pawaem BHMMaHWE, YTO MNPU  UCMONb30BaHUM TEPMOPErynaTopoB C
MOHTaXXHOW HaCTPOWMKOW (a5 ABYXTPYOHbLIX CUCTEM OTOMMEHUS) YCTaHOBKA HAaCTPOWKK
Ha 1 U 2 NO3NUMM He peKoMeHLYyeTCA C YYETOM pearibHbIX YCITOBUA JKCMsyaTaumnm
CUCTEM OTOMNSIEHUS.

5.20. He gonyckaeTcs onopoXHATb CUCTEMY OTonneHns bonee yem Ha 15 cyTok
B roay.

5.21. MNpn Heo6XOANMOCTUN OTKIIOYEHNSA pagmaTopa OT CUCTEMbI OTONNEHUS (Ha-
npumMep, ANa ero 3ameHbl) criegyeT nepekpblTb 0b6e noasoakn. B kayecTse 3anopHon
apMartypbl B MOPSAKE UCKIIOYEHUS MOXET ObITb MCNOMb30BaH TEPMOPEryNATOp Npu ero
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nepekpbITUK cornacHo n. 5.18. Ecnn Heobxoanmo nepekpbITb pagnatop 6e3 cnvea BO-
Abl U3 Hero, crieyeT OTKPbITb PYYHOW BO34YXOOTBOAYMK HA OTKMOYEHHOM paguarope,
a nepepn oTKPbITUEM 3aroOpHOW apmaTypbl Yy NpnbopoB ASi1 MOBTOPHOrO NOLKMYEHUS
ero K cuctemMe OTonneHns HeobxoAMMO 3aKpbITb BO34YXOOTBOAYMK.

[nsa BbinonHeHnsa TpeboBaHua n. 5.20 Ana UCKNYEHNa cnuea BOAbl M3 paguva-
TOpa AOCTaTOYHO NepeKpbiTb 3arnopHY0 apMaTypy TONbKO Ha HUXHEW NOABOAKE K pa-
anatopy «PRADO Classic» wunu otkntounts paguatop «PRADO Universal» ot H-
o6pa3Horo 3anopHOro Knanaxa.

5.22. Bo nsbexaHne 3amep3aHus BoAbl B pagnaTopax, NpuBogsaLero K ux pas-
pbIBY, MPM MUHYCOBbLIX TemMnepaTypax HapyXHOro Bo3gyxa He OOMnyCcKaeTCs OTKpbIBaTb
CTBOPKW OKOH ANS UHTEHCUBHOrO MpOBETpUBaHMS (OCOBEHHO NMPWU 3aKPbITbIX PYYHbIX
KpaHax WM TepMoperynatopax Yy OTonuTenbHbiX npubopoB) BO un3bexaHue
3amMep3aHusa BoAbl B 3TUX Npubopax. KunbLbl 1 noceTuTenu obLecTBeHHbIX 34aHum (B
YaCTHOCTW, FOCTUHWL,) OOMKHbI ObITh N3BELLEHbI 06 3TOM TpeboBaHUMN.

5.23. Pagnatopbl «PRADO» MOryT npuMeHsTbLCS B CUCTEMax OTOMMeHud, 3a-
NOJSTHEHHbIX aHTUdPU3OM. B aTOM cnyyae npu repmeTmsaummn pe3bboBbIX COeaMHEHNI
CTarnbHbIX TENNONPOBOAOB, (PUTUHIOB U APYrUX 3NIEMEHTOB CUCTEM OTOMMEHNSA MOXHO
NCNONb30BaTh LUENKOBUCTLIN NEH (HO HE NeHbKy 1 6e3 MacnsHon Kpacku), repmecun
nUnn aHaspobHble repMeTukK, Hanpumep, Tuna Loctite 542 n/wnn Loctite 55. Pekomen-
AyeTca Ang 9TOM Lenu MCnosnb3oBaTh TakKe 3NOKCUOHbIE aManu UM aManmn Ha OCHOBe
pacTBOPOB BUHUIXIOPUAO0B, aKpPUIOBbIX CMOJT U akpunosblx cononmmepoB. Obpallaem
BHMMaHWeE, YTO NPU UCMNOSNb30BaHUN B KAYeCTBE repMeTurka ynrnoTHUTENbHON HUTK Loc-
tite 55 gonyckaeTtca tocTupoBka 6€3 NOTepu repMeTUYHOCTU MOcne NoBoOpoTa coeau-
HAEMbIX 311IEMEHTOB.

AHTUPM3 JOMKEH CTPOro COOTBETCTBOBATb TpeboBaHWSAM COOTBETCTBYHOLLMX
TEXHUYECKUX YCIrOBUW. 3arnofiHeHMe CUCTEMbl aHTUMPU3OM [JOonyckaeTcs He paHee,
yeM vepes 2-3 OHA Mocrie eé MoHTaxa.

OTMeTnM, 4YTO 3anopHO-perynupyrolas apmartypa, ucrnonb3dyemas B cucteMax
otonneHna c pagunatopamu «PRADO», Takke [OrKHa AonyckaTb €€ 3aKcnsyatauuro
npu BblIbpaHHOM Mapke aHTUdPKU3a.

5.24. Mpwn BbINONHEHUN CUCTEM OTOMMEHMS U3 MeaHbIX Tpy® coeguMHeHne ux co
cTanbHbIMK paguaTopamm HeobXxoOMMO OCYLLECTBNATbL C MOMOLLBI NepexogHUKOB U3
OpPOH3bl MM KayeCTBEHHOW naTyHu. B aTom cnyyae BO msbexaHune paspyLleHUst TuX
nepexogHUKOB WCMNOSb30BaHWE fbHa ANA repMeTv3aumm CoeUHEHUN 3anpeLueHo.
MOXHO NPUMEHATb YyKa3aHHble Bbile repMeTuku. B kadecTBe nepexogHUKOB MOXET
ObITb MCNONb30BaHa 3anopHO-perynupyoLas apMaTtypa ¢ KopnycoMm U HakugHbIMU ram-
Kamun 13 6poH3bl 1 natyHu [19].

5.25. Wcnonb3oBaHne oTONUTENbHbLIX NPUOOPOB M TEMNONPOBOLOB CUCTEMbI
OTOMMEHNA B Ka4eCTBe TOKOBeAYLUNX U 3a3eMMSOLWLNX YCTPOMUCTB HE AONYyCKaeTCA.

5.26. [nsa cny4yaes, Korga B cucTemax OTOMNMEHUs npegycMoTpeHa yCTaHOBKa
Ha oTonNuTENbHbLIX Npnbopax pacnpegenuTtenen ctommoctT notpebnexHns tennotel [20]
ANA pacyéTta KonuyectBa TennoTbl, NoTpebrnsemMon oTAenbHbIMUM paguaTopamu, Ha
puc. 5.6 nokasaHbl MecTa pasMeLLeHnst Ha (PpOHTanNbHOW NaHenun paguartopa 3TUX pac-
npegenutenen cooTBETCTBEHHO Ans npubopos BbicoTon 500 n 300 MM npu ycnosuu
ABWXXEHWSI TENNOHOCUTENS MO CXEME KCBEPXY-BHU3Y.

Mpn 6okoBOM MogKMOYEeHUM NpMOOPOB KX ANvMHA He AofmkHa npesbiwaTe 1200
MM BKNtounTeneHo. [lpu 6onblien anvHe pagmatopoB HEOOGXOAMMO NpeaycMaTpuBaTh
UX AuaroHarnbHOe NOoAKMYeHne.

CornacHo npeaBaputenbHbiM gaHHbIM OO0 «Butatepm» npu nogknoyeHun pa-
ANaTopoB MO CXeMe «CHWU3Y-BHU3» pacnpefenutenb yCTaHaBNMBaeTCA B reomeTpude-
CKOM LeHTpe npmnbopa npu nobon BbicoTe nprubopa.
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Mpn nogade BoAbl NO CXeMe «CHU3Y-BBEpX» pacnpenenurenb ycTaHaBNMBaeTCcH
B CepeanHe no BbICOTE npubopa mMexay ero KpanHem n BTOPOW OT Kpas BepTUKanbHbI-
MM KOJIOHKaMu Ang npoxofa TenfnoHocutens. OTMeTUM ofHako, YTO ANA OOHUX U TeX
Xe mojenen pagvaTtopoB MPU pasfvyHbIX CXemMax UX MOoACOeAMHEHUS MOorpaBOYHble
KO3 pUUMEHTbI ANA pacy€ToB C MOMOLLBIO pacnpegenuTenen MoryT pasnuyaTtbcs no
3HaYeHuHo.

L/2116.6

50

175

L/2x16,5 44

500

375

L

Puc. 5.6. CxeMbl yCTaHOBKM pacnpegenutenen TenoBO SHEPTMN Ha NepeaHen
naHenun paguatopa «PRADO»

MoHTax pacnpegenutenen CToMMOCTM TennoThl JOMycKaeTcs npu CTPOrom co-
OnogeHMM COOTBETCTBYIOLMX UHCTPYKUUIA. MpuBapKy CBapO4YHbIX BUHTOB Ha NOBEPX-
HOCTM (PpPOHTarbHOM NaHenu paguatopa CorflacHoO cxemam Ha puc. 5.6 cregyeT ocy-
LWeCTBNATL METO4OM KOHOeHCATOpHOW ceBapku npu nomowm nuctoneta AKKU-TWIN
WM ero aHasnora corflacHO MHCTPYKLUUKU K CBAapOYHOMY NUCTONETY, NpeaBapuTeribHoO 3a-
YNCTMB MeCTa NPMBAPKM BUHTOB OT JTAKOKPACOYHOIO NMOKPbLITUSA.

5.27. TapaHTUiHBIA CPOK 3KcrnfyaTauuMyM CTalibHbIX MNaHesbHbIX paanaTopoB
«PRADO» cocTtaBnsieT 5 net co gHsa peanu3auum pagmatopa npu cobnogeHumn tTpebo-
BaHWN, NpeabaBnaeMblX K TPAHCMOPTUPOBAHUIO, XPAHEHWUIO, MOHTaXy M 3KCnnyaTauuu
pagmMaTopoB U K Ka4yecTBy TeNfoHocuTens. B cnyvyae obHapyxeHust gedekta no BuHe
N3roToBUTENA B TEYEHNE rapaHTUMHOIO nepuoga paguvaTop noanexuT 3ameHe B opra-
Hu3aumm-npogasue npudopa. [Ons BbIMNOMHEHUA rapaHTUHbLIX 00683aTenbCTB HEOOXO-
AMMO Hanuyue nacropta paguaTtopa M akTa BBoZa ero B akcnnyataumto. apaHTua
pacnpoCTpaHAeTCsa TOMbKO NO OTHOLLEHMIO K AedeKTaMm, BO3HMKLIMM MO BUHE 3aBoda-
n3rotoBuTens. apaHTUs He pacnpoCTpaHSEeTCA Ha paguaTtopbl NpU HapyLleHuu npa-
BUIT X TPAHCMOPTMUPOBKM, MOHTaXa M aKCnnyaTaumMm 1 kKa4yecTBa TENSIOHOCUTENS.
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lMpunoxernue 1
Taouauna I1 2.1. /InnHaMmuyeckue XapaKTePUCTHKH CTAJIbHBIX BOA0ra30MpPOBOAHBIX

Tpy0 mo 'OCT 3262-75* HacOCHBIX CHCTEM BOASTHOTO OTOIJICHHUS IIPH CKOPOCTH
BOJbI B HUX 1 M/¢

AunameTp Tpy6, Mm Pacxop Boabl YpenbHoe MpuBe- YpaenbHasa xapakre-
npu CKOPOCTU ONHaMmn4yeckoe OEHHbIN pUCTUKA COMPOTUB-

o > el = 1 m/c, M/w naBreHve KoadhpuL. nexHust 1 m TpyObI
§ 'g >§ % . - : rmapaB- ., :
@ g z 8_.5 A107, A107, | nm4eckoro S107, S107,

5 8 2 | 5 Kefu | Kefe Ia Ia TPEeHIA Ia Ia
= T mje | m/c 3 2 Nda,, 2 2
(ke /u) (ke/c) 1/m (ke /u) (rke/c)

10 17 12,6 425 [ 0,118 26,50 3,43 3,6 95,4 12,35

15 21,3 | 15,7 690 | 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 Ma = 0,102 krc/m%; 1 Mal(kr/c)® = 0,788:10° (krc/m?)/(kr/4)?; 1 kre/m? = 9,80665 MMa;
1 (kre/m?)/(kr/a)?= 1,271-10° Mal(kr/c)>.

2) INpwn gpyrmux CKOPOCTAX BOAbI, COOTBETCTBYIOLLMX OOLIYHO FTaMUHapHOW U NepexogHown
30HaM, 3Ha4yeHus npuBEeOEHHOro KoadMUUMEHTaA TMAPaBNNYECKOrO COMPOTUBIIEHUA W
yAenbHbIX XapakTepUCTUK crnegyeT KOppeKTMpoBaTb COrMacHO M3BECTHbIM 3aBUCMMOCTAM
(cm., Hanpumep, A.0.AnbTwynb 1 gp. Mvapaenuka n aspoavHamuka.- M., Ctponusgar,
1987). [Ona ynpoweHns 3TUX pacyEToB (aKTUYeCcKMe rMapaBIiMdecKue XapakTepuUCTUKU
Tpy6 S, ¢’ 1 K03(PPMUNEHTOB MECTHOIO COMPOTMBIIEHMS OTBOLOB, CKOD M YTOK N3 9TUX TpyO
¢ Npy CKOPOCTAX TENNOHOCUTENS, COOTBETCTBYIOLLMX YKa3aHHbIM 30HaM, B CUCTEMAxX OTO-
nnexHus ¢ napametpamu 95/70 n 105/70°C MOXHO C AOMYCTUMON ONS NPaKTUYECKUX pacyé-
TOB MOrpewHocTbio (40 5%), onpenensiTb, BBOAA MONPaBOYHbIN KOAPMPULMEHT Ha HeKBaa-
paTUYHOCTb @4 , MO hopMyriam

S =S g, (M2.1)
C'=0C'4 ¢s , (N2.2)
C=0Ca g, (M2.3)

LVby

roe Sy, (’4 n {4 - XapaKTepuUCTUKWU, NPUHATbIE B KayecTBe Tabnu4YHbIX NPY CKOPOCTSIX BO-
abl B Tpybax 1 m/c (cMm., B 4acTHOCTK, Tabn. M 2.1 HacToAWwero NpunoxeHus).

3HaueHus @, onpegenstoTca no Tabnuue N 2.2 B 3aBUCUMOCTM OT AnameTpa YCroBHO-
ro npoxopga crarnbHon Tpybbl d, , MM , 1 pacxoaa ropsyen soabl M co cpeaHel Temnepary-
poi ot 80 oo 90°C .

3) Mpu cpenHux TemnepaTypax TennoHocutens ot 45 no 55°C 3HaveHus @, onpenens-
t0TCA MO NPUBIMKEHHOW dhopMmyne

(p4(50) = 175 (e 0’5 ) (n24)

TAE Pas0) - MONPABOYHbIN KOI(MMULIMEHT NPU CpeHeln TemnepaType TennoHocutens 50°C;

(4 - NOMPaBOYHbIA KOIPPULIMEHT MpU cpeaHen TemnepaType TennoHocutens 85°C,
NPUHUMaeMbI no Tabn. M 2.2 .

https://tm.by
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lNpodomkeHue npunoxeHus 1

Pacxop ropsiden Bogbl M B Kr/c (BEpXHASA CTPOKa) U B Kr/y

Qs M (HWXHAS CTpOKa) NpY AnamMeTpe YCnoBHOro npoxoaa Tpyo d,, Mm
10 15 20 25 32 40 50
102 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 2524 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 1541 252,0 442 4 576,7 964,1
19 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
192 kr/c | 0,0117 | 0,0182 | 0,0331 [ 0,0541 | 0,0949 | 0,1238 | 0,2068
’ Kr/y 421 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 58,3 106,2 173,5 304,2 397,1 663,5
196 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
’ Kr/y 33,5 52,2 954 155,5 273,2 356,0 595,1
198 kr/c | 0,0084 | 0,0131 | 0,0239 [ 0,0390 | 0,0685 | 0,0893 | 0,1492
’ Kr/y 30,2 47,2 86,0 140,4 246,6 321,5 537,1
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 4874
1392 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
’ Kr/y 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/y 23,0 35,6 65,2 106,2 186,8 2434 406,8
136 kr/c | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 0,1038
Kr/y 21,2 32,8 59,8 97,6 171,4 223,6 373,4
138 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
’ Kr/y 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

uuuuuuuuuuu
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lMpunoxeHue 2

Homorpamma ans onpegeneHus notepu AaBneHus
B MeOHbIX Tpy6ax B 3aBUCUMOCTU OT pacxona Boabl
npu eé Temnepartype 40°C

A — notepu gaeneHus Ha TpeHve B MeAdHbIX TpyGax 1 M npu TemnepaType
TennoHocuTensa 40°C, MM BOA. CT.;
B — BHyTpeHHME anameTpbl MeaHbIX TPYO, MM;
C — ckopocTb BoAbl B TpyGax, M/c;
[ — noTeps AaBneHns Ha MECTHbIe CONPOTUBIEHUS NpU KO3 dMUNEHTE CO-
npoTtuBneHnst (=1 n coOTBETCTBYOLEM BHYTPEHHEM AMaMeTpe NoABOASALLEN
MegHon Tpybbl, MM BOA. CT.;
E — BHyTpeHHVe anameTpbl MeaHbIX TPYD, XxapakTepHble AN 3anagHoeBpo-
NenCcKoro pbiHka, MM;
F- pacxop Boabl yepes Tpyby, Kr/u.

Mpu cpenHert TemnepaType BoAbl 80°C Ha 3HaYeHWUs NoTepu OaBreHus,
HaMaeHHble NO HACTOSALWEN HOMOrpamMmme, BBOAWTbL MOMPaBOYHbIA MHOXUTENb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoYHbIi MHOXUTENb 1,25.

T IVI h v https://tm.by
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lpunoxeHue 3

TensioBoii MOTOK 1 M OTKPBITO NMPOJIOKEHHBIX BEPTUKAJIbHBIX TJIAJKHUX
METAIHYECKHX TPYO, OKPAIIEHHBIX MaCAAHON KPACKOM, (p , BT/M

dy , o, Tennosoit notok 1M Tpy6bl, BT/M, npu O, °C, yepes 1°C

mm | °C [ o 1 2 3 4 5 6 7 8 9
15 19,2 | 19,9 | 20,7 | 21,6 | 22,3 | 231 23,9 | 248 | 25,6 | 26,5
20 30 241 250 | 26,0 | 27,0 | 28,0 | 291 30,1 31,2 | 32,2 | 334
25 30,0 | 31,2 | 325 | 33,7 | 350 | 36,3 | 37,5 | 38,9 | 40,2 | 41,6
15 274 | 28,7 | 29,5 | 304 | 31,3 | 321 33,0 | 33,9 | 34,8 | 357
20 40 34,5 | 359 | 36,9 | 38,2 | 391 40,2 | 41,3 | 42,4 | 43,6 | 44,7
25 429 | 449 | 46,3 | 475 | 489 | 50,3 | 51,7 | 53,0 | 54,5 | 55,8
15 36,6 | 375 | 385 | 394 | 39,8 | 41,3 | 42,2 | 43,2 | 44,1 45,1
20 50 45,8 | 46,9 | 48,1 493 | 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 49,1 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 | 752 | 76,7 | 78,4 | 79,9 | 81,5 | 831 84,8 | 86,4
15 574 | 584 | 59,5 | 60,5 | 61,7 | 62,8 | 63,8 | 65,0 | 66,1 67,3
20 70 716 | 73,0 | 743 | 757 | 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 | 105,1
15 684 | 695 | 70,7 | 71,9 | 73,0 | 741 754 | 76,6 | 78,3 | 78,9
20 80 85,6 | 86,6 | 88,4 | 89,8 | 91,3 | 92,8 | 94,2 | 958 | 97,3 | 98,7
25 106,9 | 108,8 | 110,5 | 112,3 | 114,2 | 115,9 | 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 | 127,2 | 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
25 144,2 | 1451 | 147,2 | 149,4 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2

MpumeyaHus.

1. B ABYXTpYOHbIX cMCTEMaxX OTOMSIEHMUSI TENSIOBOM NOTOK 1 M OTKPbLITO NPOJio-
XXEHHbIX BepTUKalbHbIX CTOSAKOB, OKpalUEHHbIX MAacCfSAHOW KpackKoW, Mpu pacCTOAHUU
MexXay UX ocsamMu S, paBHOM WU MEHbLUEM ABYX HapyXHbIX AnameTtpos d., cnepyet
yMeHblaTb B cpedHeM Ha 5% no cpaBHEHUIO CO 3HAYEHUSIMU, NPUBEOEHHLIMU B Ha-
CTOSALLEM NPUITOXEHUMN.

2. TennoBon NOTOK OTKPLITO NPONOXEHHbIX OAHOPSALHbLIX FOPU3OHTamNbHbLIX TPYO
(nogBoOoOK M MarucTparen), pacrnonoXeHHbIX B H/XKHEN YacTn NOMELLEHNA, a Takxke ro-
PU3OHTanbHbIX TPYO B MHOropsiAHbLIX My4vykax Tpyb, OCU KOTOPbIX HE HAaxXoaAaTCs B OAHOM
BepTUKaIbHOWM MIOCKOCTU, a CMeLeHbl XoTa Obl HA OOUH OuaMeTp, a Takke npu OTHO-
LWEHNN paCcCTOAHNA MexXay ocsaMn Tpyd S 1 ux HapyxHoro guametpa dy 6onblem nnm

TIVIhv https://tm.by
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paBHOM 2, NpuHUMaeTcsa B cpeaHem B 1,28 pasa Oonblue, Yem BepTUKanbHbIX. Tenno-
BOW MOTOK, NPUXOAALLNNCSA HA OL4HY FOPU30OHTanbHYI0 TPyOy, B MHOrOpPSAHbIX MO BbICOTE
noaBoAKax M MarmcTpansix, OCU KOTOPbIX PacrnofioXXeHbl B OAHOW BEPTMKANbHOW Mioc-
KocTn, npn S/d,< 2 pekomeHayeTCsa yBENMYUTb B cpeaHeM B 1,2 MO OTHOLLEHUIO K 3Ha-
YeHUaAM, NPUBEAEHHBLIM B HACTOSALLEM NPUITOXEHU.

3. MNonesHbINn TennoBoOn NOTOK OTKPLITO NPOSIOXKEHHbIX TPYD yunTbiBaeTCAa B npe-
aenax 50-100% oT 3Ha4YeHunin, NpUBEeAEHHbIX B JAaHHOM NPUMOXeHUn (B 3aBUCMMOCTU OT
MecTa npoknagku Tpyo).

4. Mpwn onpeneneHMn TeNSIOBOro NOTOKa M30NMPOBaHHbLIX TPpy6 TabnmyHble 3Ha-
YeHNsa TEeNOBOro NOTOKa OTKPbLITO MPOMOXEHHbIX TPYD yMeHbLIAaTCA (YMHOXaKTCA Ha
nonpaBoYHbI KO3 PULMEHT - 00bl4HO B Npegenax 0,6-0,75).

5. MNpwn aKpaHMpOBaHUN OTKPLITOrO CTOSIKA MeTarnIM4ecknm aKpaHoM obLnn Ten-
NOBOM NOTOK BepTUKanbHbIX TPYO CHMXxaeTcs B cpegHeM Ha 25%.

6. MNMpun ckpbiTon npoknagke Tpyd B rnyxonm 6opo3ge o6wmin TENNOBOW MOTOK
cHmxaeTca Ha 50%.

7. lMpwn ckpbiTOM Npoknagke Tpyd B BEHTUNMpyemon 6opo3ge obLumin TennoBom
NoTOK yMmeHbLuaeTcs Ha 10%.

8. O6Lwmn TennoBon NOTOK OAMHOYHbBIX TPYD, 3aMOHOSMIMYEHHBLIX BO BHYTPEHHUX
neperopoakax U3 Tskenoro 6eToHa (Aser = 1,8 BT/(M-°C), pser = 2000 Kr/M°), yBenuun-
BaeTcd B cpeaHeM B 2,5 pasa (npwu oknenke cteH ob6oamu B 2,3 pasa) No CpaBHEHUIO CO
Crly4aem OTKPbITOW YCTaHOBKW. [1pn 3TOM MNOMe3HbI TEMSIOBOM MOTOK COCTaBNSAET B
cpegHeM 95% ot obuiero (B kaxgoe M3 CMEXHbIX NMOMELLEHW NOCTynaeT NosioBMHa
NMOMe3HOro TENMOBOro NOTOKa).

9. O6wun TENNOBOW MOTOK OT OAMHOYHBLIX TPYO B HAPYXXHbIX OrPaKaAEHUAX 13
Tskénoro 6etoHa (Aser = 1,8 BT/(M-°C), pger = 2000 KF/M3) yBenMyMBaeTCcHd B CpeHeM B
2 pasa (npwu oknenke cteH obosimu B 1,8 pasa), NpnY€EM NonesHbli TENSIOBOW MNOTOK NpuU
HaNU4MM TENOM30NALMM Mexay TPybor U Hapy>KHON NOBEPXHOCTbIK CTEHbl COCTaBISA-
eT B cpeagHeM 90% ot obLiero.
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