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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKWA
BUMETAJUIMHMECKUNX CEKUMOHHbLIX PAONATOPOB
«ARMAT BIMETAL>» («BIMEX»)

1.1. I'lpepnaraemble cneuuanncTamMm pekomMmeHaaunmn no npumMmeHeHuro dumetan-
nuyecknx CeKLUMOoHHbIX paanatopoB «Armat Bimetal», npeacraBneHHbIX HA pOCCUACKOM
pbiHKe ¢ Ha3BaHueM «BIMEX» (nanee B Tekcte — «BIMEX») paspabotaHbl OO0 «Bu-
TaTepmM» Ha OCHOBE MPOBEAEHHBLIX B nabopatopuun oTonnutenbHeiX Nnpnbopos n cuctem
otonneHus I Yl «HUWcauTexHnkn» Tennorngpasnmuyecknx, NPOYHOCTHbLIX U 3KCNya-
TAUMNOHHbLIX UCNbITaHMN 0DpasloB 3TUX pPaguaTopoB, MU3rOTOBMEHHbLIX upmon «AR-
MATMETAL spol. s r.0.» (Repdinska, 86, Olomouc 779 00, Yexus).

PekomeHaauun paspadbotanbl no 3aganuno 000 «Paguk-Tpena» (129010, Mo-
ckea, HernuHHuasa yn., a4. 18/1, ctp. 1, ten/pakc (095) 956-22-20).

1.2. PexomeHpauynun cocTaBneHbl NO TpaguuMoOHHON ONS POCCUUCKON NpakTUKU
cxeme [1], [2].

1.3. PagnaTtopsbl «BIMEX» pekomMenayeTcs ucnonb3oBaTh Npyu TemnepaTtype
TennoHocutensa go 110°C n 3HaveHusax ero pH or 8 o 9,5 (N0 A4aHHbLIM U3roTOBUTE-
9 — B npegenax ot 6,9 4o 9,5).

MakcumanoHoe pabouee U3DLITOYHOE JaBNEeHUe TENNOHOCUTeNs B 3aBU-
CUMOCTHM OT 3akKkasza 1,5 Mlla npu ucnbiTtatenbHOM He MeHee 2,25 MIla n 2 Mila np#u
ucnbiTatesibHOM He MmeHee 3 MIla.

1.4. Cekyunsa oumeTtannudeckoro paguartopa «BIMEX» coctouT n3 ctanbHoro 3a-
KNaaHoro anemeHTa (Kapkaca) U Hapy>XHOro nNMToro noja AaBneHuem opebpeHus m3a
BbICOKOKa4YECTBEHHOIO antoMmnHUEBOro cnnasa. Kapkac BbINOMHEH U3 2-X FTOPU3OHTaNb-
HbIX CTanbHbIX KPYrNbIX KOANekTopos 38x3,8 MM U NpYBapeHHOW MeXay HUMM YCNOBHO
BEPTUKANBHOW cTanbHOM TpyObl = 20,4x2,2 MM, KOoTOpas uMmeeT chopmy ayru BonbLloro
paguyca. N3ornytas Tpyba 3amoHonuMyeHa B OTNUTbIM NOA AaBNEHMEM CTPOro BepTu-
KanbHbIW KaHan n3 antoMUHUEBOro cnnaea, opebpéHHbIn No rMybuHe 8 pébpamn. Kax-
[asi cekuma CUMMEeTpUYHa OTHOCUTENBLHO Bepxa W HU3a, poHTa M Tbina. Mexay gppoH-
TafbHbIMU M ThINbHLIMW BEPTUKANbHbLIMU PEDpPamMu CoOCeOHUX CEKUUN UMEETCSH BEPTU-
KanbHbi npocseT okosio 10 mMm. Bce HapyxXHbie pébpa cBepxy U CHU3y crerka 3akpyr-
NEeHb! B CTOPOHY KONNEKTOPOB, YTo obecneunBaeT TpaBmMobe3onacHoCTb paaunartopa w
NOBbILWAET NPOYHOCTL KPANHUX KPOMOK ero pébdep (puc. 1.1). B cTanbHbiX KonnekTopax
roNOBOK paanaTopoB BbiNONHeHa TpybHasa pes3bba 1", a cexuun paanartopos cobupa-
OTCSA HA CTanbHbIX HUNMNenax 1".

KoHcTpykuus pagunartopa «BIMEX» ucknwuaeT KOHTakT TENNOHOCUTENS C antko-
MUHUEBBLIM CnnasoM. B cnyyae ucnonb3OBaHWA CcTanbHbIX NOABOASWMX TENONPOBO-
[10B WUCKITOHAKTCH YCNOBUA 4NA 3NEKTPOXUMUYECKON KOppo3nn n obecneymBaeTcs Bbl-
COKAA HAOQEXHOCTL WU AONIOBEYHOCTL, YTO BECbMA BAXHO AMA YCMOBUM 3KCnNyaTauuu
OTEeYEeCTBEHHbIX CUCTEM oTonneHua. [lerno B Tom, 4To TpeboBaHMA K TENMOHOCUTENIO,
nanoxenHole B n. 4.8 Pl 34. 20. 501-95 «[llpaBuna TexHn4Yeckon akcnnyartaumm aJiek-
TPUYECKMX cTaHumn n ceten PO» [3] 3a4acTyio 3aMeTHO HapywatoTcsa. B vacTHocTy,
3aBblLLUAGTCS COAEPXKaHue B BoAe kucnopoga (ponyckaercs ao 0,02 Mr/om°), coeauHe-
HUK Xenesa (gonyckaerca Ao 0,5 mr/gMm”) v B3BeLWEHHbIX BellecTB (fonyckaercsl 4o 5
Mr/,u,M3). OuJeHb YacTo 3HaveHune pH BbIXOAQUT 3a npeaensl AonyckaembiX. Tak 3HavyeHus
pH pekomerayoTcs B npeaenax or 8 4o 9,5 (npn ontuManbHbiX 3HavyeHnsax pH=8,3-9),
a Ha NpakTuke MMerT MeCcTo 3Havenna pH oT 6 no 15. Npu skcnnyatauun oTevecTBeH-
HbIX CUCTEM OTONNEHUA U UX OMPECCOBKE CNyYalTCa rugpasnmyeckue yaapbl, npuBo-
AsLne K cyLleCTBEeHHOMY NpeBbileHn0 N3DLITOUYHOro AaBneHuss TennoHocuTena Han

MaKCcUManbHO AONYCTUMbIM.
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OTMeyeHHble OTKNOHEHUA B NapaMmeTpax TEeNNoHOCUTENS npeaonpenensaiT ak-
TyanbHOCTb MCNONb3oBaHUA BumeTannuueckmx OTONUTENbHLIX NPUMOOPOB B OTEYECT-

BEHHOW MpakTuke, MOCKONbKY OHW COYEeTaT noKasaTenw nNpoYHOCTW, HaOEXHOCTU WU
NONroBe4YHOCTW C COBPEMEHHbIM AN3aNHOM N ONU3KUE K onTuManbHbiM noTpebuTens-

ckue nokazartenu (Manas rnybuna, Hanbonee pacnpocTpaHEHHAas cpean OTONMUTENbHbIX
npnbopoB MOHTaXKHas BbICOTa, 00ObIYHO paBHass S00 mm, npuemnemble TennonnoTt-

HOCTb, YyAenbHasa Macca ¥ CTOUMOCTD).
Cnepnyer T1akke OTMETUTb, YTO opedbpeHune n3 antoMmMHNEBBLIX CNNasBOB U Manbi

0O6BEM BOAbI B CEKUUAX TAaKUX paanaTopoB onpeaensitoT Ux Manyr MHEPLUNOHHOCTL U,
Kak cneacrtesue, 3Hepro3deKTUBHOCTb, @ OTHOCUTENBHO HU3KAs MaTepunano€éMKoCTb
bumeTannuuecknx paguatopos obecneudmsaeT ynobctBo u Hebonblwme 3aTpaTbl Npw

TPaHCNOPTUPOBKE N MOHTAXeE.
K TOMy e 3Tu paguaTtopbl NOCTaBNAKTCA NONMHOU CTPOUTENLHON TOTOBHOCTH,

OKpalUeHHbIMW METOAOM aHOAHOr0 3NEeKTPOOCaXAeHWsA, a 3aTeEM MOPOLLUKOBLIMU 3Ma-
namm Oenoro uBeTa B 3NEKTPOCTaTUYECKOM NONe U, ECTECTBEHHO, XOPOLLO YNaKOBaH-

HbIMM.
1.5. B HacToOg8Ulee BpeMAa Ha OTEMECTBEHHbIM PbIHOK NOCTaBNAKTCA pagnaTtopbl

«BIMEX» TOnbko ogHOW MOHTaxHOU BbICOTLI — 500 MM, KONKMYECTBO cekunn B paguna-
TOpe B cHbope oT 4 ao 14 (no cneymansHOMY 3akasy — Bo 16).

1.6. abapuTHbie pa3Mepbl CeKUUM U OCHOBHbIE TEXHUYECKUE XapaKTepPUCTUKA
pagunatopa «BIMEX» noka3saHbl Ha puc. 1.16 1 npusefeHbl B Tabn. 1.1.

Tatnuua 1.1. OCHOBHbIE TeXHUYECKUe XapakTepUCTUKU CeKLNK
oumeTtannuuyeckoro paguaropa «BIMEX»

5 3HauYeHue
HaunMeHoBaHue nokazarenenm 5
nokKkaszartenewu

I abapurtHbie pa3mepbt, MM:
MOHTa)XHas BblcoTa H,
BbICOTA H
rnybuHa B
ANWHa

HoMUHanbHbIN TENNOBOW NOTOK  Qyy, KBT

TennonnoTHOCTL (N0 ANUHE CeKUnn), BT/M

[Tnowaab noBepxHocTU Harpesa fe, M
KoadhdunumeHT Tennonepenaym npm

4,78
HopManbHbIX ycnosuax K.y, BT/(M
Macca (6e3 y4yéTta macchbi NpoOoK), He 6onee KF 3 07
ObObEM BOADLI, N 0 23

1.7. HomunHanbHblin TENNOBOW NOTOK paguatopa Q,y, paBHbIl NPOU3BELAEHUIO
HOMMHANbLHOTO NOTOKA CeKunn Gy (CM. Tabn. 1.1) Ha kKonuyecTeo cekymit N, oTnuyaeT-
ca oT dhakTnyeckoro Q npu TOM Xe KONMUYECTBE CEKUNN, T.K. 3HAYEHUs Qq,y onpenene-
Hbl ANA NpeacTaBUTENbHbLIX TUNOPasMepoB paauaTopos, a KoadduLMeHT Tennonepe-
[aun paguartopa 3aBUCUT OT KONMYECcTBa CEeKUUW U3-3a HECKOMbKO pas3Hon 3heKTmBs-
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HOCTU TENNOOTAAuN CPpEeAHNX N KpalHUX CEKLUUK, a TakkKe OT pacnpenenesusa TennoHo-
cuTens no anvHe npubopa. Metoguka y4é€ta 3aTux hakTopos € NOMOLLLIO NONPaBoOYHO-
ro KoahpuureHTa 32 NpuseneHa B 4 pas3gene HacToAWwmnx pekoMeHaauumn.,

1.8. PaawaTtopbl «BIMEX» vMmeloT cTaHaapTHY0 KOMNNeKTauuio, KotTopas BKITHO-
4yaeT: 1 npoOKy rnyxyto, 1 NnpobKy NpoxoaHyt Noa BO3[yXOOTBOAUUK, 1 BO3QYXOOTBOA-
YUK, 2 NPOOKKU NpoxogHbie (MEPEexXOaHNKN Ha 72" unn 7"), 2 KpoHWTeHa (3 — npu Konu-
yecTee cekumn 10 n bonee) u 4 nnocknux Npoknanku.

1.9. llpn 3aka3e paguaTopoB CHavana ykasbiBaeTCA HA3BAHWE, 3aTeM MOHTaX-
Haa BbICOTA U KONNYECTBO CEKUUM.

[pumep ycnoBHOro ob6oszHavyeHuna paanartopa «BIMEX» ¢ MOHTa)»XHOW BbICO-

Ton 500 mm n3 cemu cekunn: BIMEX 500 x 7.
1.10. lNpuBegéHHbIe B Tabn. 1.1 TennoBbie XapakKTepucTukn paguatopos «Bl-

MEX» onpegeneHbl B natopartopuu OTONUTENbLHbLIX NPUOOPOB U CUCTEM OTOMNEHUSA
OI'YNn «HWcaHTexHUKu» - roffoBHoOro UHCTUTYTa Poccunckon depepaummn no paspa-
DOTKE U UCMHbLITAHWIO OTONUTESNbHbIX NPNOOPOB COrflacHO POCCUWACKOWN MeToauke Ten-
NOBbLIX WUCMNbITAHUNA OTOMUTENLHLIX NPMDOOPOB Mpu TennoHocutene soae [4] npu Hop-
ManbHbIX (HOPMATUBHbIX) YCNOBUSAX: TEMNEPaTYPHOM Hanope (pa3HoCcTu cpeagHeapud-
METUYECKOU TemMnepaTypbl ropayen Boabl B paguatope v teMnepaTypbl Bo3gyxa B UC-
nbiTaTenbHON Kamepe) ©=70°C, pacxofe TennoHocuTens vepes npeacraBuTeNbHbI
Tunopasmep npubopa Mp,=0,1 kr/c (360 Kkr/4) npu ero gBUXEHUU NO CXeme «CBepxy-
BHU3» u bapomeTpudeckom gasnexnn 1013,3 rila (760 mm pT. CT.).

3HayeHne HOMUHaNbLHOro TEnJIoBOro NOoToKa CEeKUWKU guy ONPEenenanoch Kak 4a-
CTHOE OT AeNneHusa 3HadveHua HOMUHaNbLHOro TENNOBONo NOTOKa paanaTopa B cbope (13
5 Unn n3 6 cekymn) Ha KONMYECTBO cekuuin B npubope.

[lpeacTasneHHble B Tabn. 1.1 TennoBbie noka3aTenn HECKONbLKO OTNUYaKTCs OT
3apybexHbIX, NONyyYeHHbIX NpU OBMKEHUN TENNOHOCUTENA NO CXEME «CBEPXY-BHU3Y.
Pasnuuyne onpenenseTca psaoM NpuUYnH, U3 KOTOPbLIX OTMETUM OCHOBHble. CornacHo
HOBbiM eBponenckum Hopmam EN 442-2  ucnbitaHns otonuTenbHbiX Npubopos nposo-
OATCA B M30TEPMUYECKON Kamepe C NATbI0 oxnakgaeMbiMu orpaxpeHunsmu 6es yren-
NeHnsa 3apaguaTtopHoro y4dactka. OTevecTBeHHble e HOpMbi [4] 3anpelyaloT oxnax-
0aTb NMof1 U NPOTUBONONOXHYIO OTONUTENBHOMY NPUOOPY CTEHY N TPEDYIOT yTennexHus
3apaguaTopHOro y4acTKka, 4To bnmke K peanbHbiM YCNIOBUSAM 3KCnnyaTauuu npubopos,
HO CHUXaeT NYYNCTYIO COCTaBNSAIOWY0 Tennootaauun ot npubopa K orpaXgeHusm no-
MeLlleHus. 3apybexHble npubopbl UCNbITEIBAKOTCA ODLIYHO NpW Nepenage TemnepaTyp
TennoHocutena 75-65°C (paHee npu nepenage 90-70°C), xapakTepHoM ansi AByXTpyO-
HbIX cucTem otonneHus. [lpu aToM pacxon TENMOHOCUTENS ABNSKETCHA BTOPUYHLIM Na-
paMEeTPOM, T.€. 3aBUCUT OT TEMNJIOBOW MOLLHOCTW npubopa u Npu UCnbiTaHMaX NpeacTa-
BUTENBLHBLIX 0Opasyos (okono 1-1,5 KBT) oObiMHO HaxoauTes B8 npenenax 60-100 kr/y. B
TO XK€ BPEeMs CornacHo oTeyecTBeHHOW MmeToguke [4] pacxod ropaden Boabl Yepes npu-
oop HopmupyeTca (360 Kr/u) n xapaktepeH gna ogHOTPYOHbIX cucTemMm otonnenus. [Npu
MCnbiTaHNAX NpeacTtaBuTenbHbIX 00pa3los npubopos mouwHocThio 0, 85-1 kBT 1 oco-
OeHHO ManbiX TunopasMepos No OTEYECTBEHHON METOAWKE nepenag TemnepaTtyp Ten-
noHocutens B npubope cocrasnaeT 1-2°C, 4TO NPUBOAUT K UBOTEPMUYHOCTU HaPYXKHOW
NOBEPXHOCTU Harpesa no BbicoTe nNpubopa. Npu 3TOM BO3AyX, NOAHUMANACHL NPU Harpe-
BE, BCTpeYyaeT TennooTaalowyo NOBEPXHOCTb NPaKTU4YEeCKn OQHOU U TOW Xe Temnepa-
TYPbl, YTO AAET HECKONMbKO MEeHbLNU 3(pdeKkT HapyXHOW TennooTAaum NO CPaABHEHUIO
CO Cny4aeMm OMblBaHMUA NOBEPXHOCTU C BO3pacvawulen no BbICOTE TemnepaTypown
(npumepHo oT 65 o 75°C B pacyéTtHom pexume). C Opyroi CTOPOHbLI, OMEBUAHO, YTO
npu 6onbwem pacxone BoLbl N COOTBETCTBEHHO DonbLen e€ CKOPOCTHN B Kasanax npu-
bopa Bo3pactaeTr 3adhPEKTUBHOCTb BHYTPEHHEro tensioobmeHa. B3anmocBa3b 3TUX U
pana apyrux ¢akTopoB N ONpenenseT pasnuune TENMOBbIX NoKasaTenen oTonuTenb-
HbiX NpubopoB, UcNbITaHHbIX NO oTevecTBeHHOU WU eBponelickon (EN 442-2) meTtoau-
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Kam. C y4ETOM M3NOXEHHOro He noarTsepXxaaerca oOblMHO NpUHMMaemas B 3apybex-
HbIX KaTanorax npornopuuoHanbHOCTb TennooTaa4yn pagmartopos nx aonvnHe. OcobeHHo-
CTU Tennonepegavn paguatopoB NPU «HECTaHLApTHbIX» cxeMax ABUWKEHWUS TennoHO-
CUTENSA PacCMOTPEHDLI B YETBEPTOM pasaene pekomeHgauun.

Obpallaem AONONHUTENBHO BHUMaHUe crneunanmcToB Ha TOT akT, YTO poCCUumn-
CKWE HOPMbl OTHOCAT HOMUHANbHLIA TENMOBOW NOTOK K TeMnepaTtypHomMy Hanopy 70°C,
XapakTepHoOMy MpuU oDbIMHbLIX ANS OTEYECTBEHHbLIX OAHOTPYOHLIX CUCTEM OTOMNEHUS
napameTpax TennoHocutensa 105-70°C, sapybexHble - K TemnepaTtypHomy Hanopy 50°C
(Npu TemnepaTtypax TennoHocutena 79-65°C), xapakTepHoMy ANA ABYXTPYOHbLIX CUC-
TEM OTONNEHUS.

1.11. Twopasnuyeckue xapakrepuctuku pagmatopos «BIMEX» nonyveHbt npwu
noaBoaKkax ycnosHbiMm gnameTtpom 15 n 20 mm cornacHo metoauke O YT « HUWcaH-
TEXHUKU» [5], nosgonawwen onpegenaTh 3HadeHna Ko3adhdUUMUEHTOB CONPOTUBIEHNS
Cwy VI XapakKTepUCTUK CONPOTUBNERUA Syy NPU HOpManbHbIX yecnosuax (npu My,=0,1 kr/c)
nocne nepwoaa 3Kcnayataumu, B TEYEHUE KOTOPOro KO3 MUUNEHTBI TPEHNSA MEPHbIX
yYaCTKOB CTalbHbIX rMaaknx (HOBbIX) TPyO Ha nogsogKkax K ucnbiTbiBaemMbiM npmnbopam
NOCTUTAOT 3HaYeHUW, COOTBETCTBYIOLLNX SKBUBANEHTHOWN LepoXoBaTocTh, pasHon 0,2
MM U NPUHATON B Ka4yeCcTBe pacyYETHOU ANA CTanbHbIX TENNONPOBOAOB OTEYECTBEHHbIX
CUCTEM OTONNEHURA. YCPeOHEHHblIe ruapaBAnYecKUe XapaKTEPUCTUKU pannaTopos
npencraBneHbl B paspnene 3.

1.12. Tlpn mncnbiTaHnax bumetTannuiecknx paguaTtopoB NPOBOASTCA AONONHU-
TENBHO 3KCrlyaTauloOHHbIE UCMbITAHUA. ITU UCNBLITAHUS UMUTUPYIOT peanbHble Npo-
LleCcCbl Harpesa u oxnaxOeHus, npotekarwme B cuctemax OTOMNSIEHUs, U NO3BOMIAKT
caenaTb BbIBOA, Kak byaet secTun cebs npubop Ha NpoTsXeHuu aonrux net padoTbl.
N3BEeCTHO, YTO B NpoLecce akecnayatauun ero TennoBble XapakTeEPUCTUKN, KaK NpaBuno,
cHWXalTca. PasHoe TennoBoe paclumpeHue cTanu U anioMuHnua B «bumetanne» npu-
BOAUT K NOABUMXKAM cepAeYHMKA OTHOCUTENBHO anioMUHUEBOW obevankm 1 HENNOTHO-
MY NpUNeraHnio maTtepuanos apyr K Apyry. 970 yxy4llaeT TeNNoBbie cBOUCTBA DuMe-
TannnMyeckoro paauartopa, yMeHblaeT Tennooraavy.

CneumanbHbin cteHg OO0 «Butatepm» faéT BO3IMOXHOCTb NOOYEPEAHO MNPO-
nyckaTb 4Yyepes WUChbITYeMbin Npubop ropsayyrd U XONO4HYK BOAYy C TeMnepaTypow
90...95°C un 5...10°C. MNpwu atom xaxablit obpasel noasepranv 360 uuknam peskow
TEMNEPATYPHON «packaukmy», YTo, No HaWUM OaHHbIM, cooTBeTCcTBYeT npumepHo 20 ro-
naM HopmManbHON paboThl. 3aTeM TEMMOBLIE UCNbITAHUA NPOBOANUNY NOBTOPHO.

ConocTtasnexnue AByX pe3ynbTatoB (40 U nocne «packadkuy») xapakrepusyer Te-
NnoBYO CTAabUNLHOCTL pPaguatopa B Nepunod akcnnyartaunun cuctembl. CornacHo npo-
ekTy T OCT Ha oTonutenbHbie npubopbi (40 CUX Nop 0bLEero HOPMaTUBHOIO AOKYMEHTA
Ha oTonuTenbHble Npudopbl K, B YaCTHOCTH, Ha DuMeTannuyeckme CeKLUMOHHLIE paauna-
TOPbl HET), €CNN CHWKEHUE TENNOBbLIX NoKasaTenen nocne akcnyaTtauuoHHbIX UCTIbI-
TaHUI He npesbiluaeT 2,5%, ero MOXHO He yuUuTbiBaTb. ECnn CHMXEHne OKa3biBaeTCH
OonbluKM, TENNOBbLIE NOKA3aTeny, TrMonyJYeHHble B pe3ynbrate ABYX MCMbiTaHUn, yc-

DEeOHAIOT.
1.13. lNpoyHOCTHbIE UCNLITaHUS NpPOoBOAUNK Ha atTectoBaHHoM cTeHae RP-50,

pa3BuBaloOLLEM n30bITOMHOE fAaBneHue ao 6 Mila.

N3BecTHO, 4TO pabouyee fgaBneHue ANA Kaaoro tuna npndbopoB pekoMeHayeT
3aBO/-U3roTOBUTENb C YY4ETOM NPOYHOCTHbIX OCODEHHOCTEN KOHCTPYKUUWM M MaTepua-
nos. [ono)eHo BbibnpaTb €ro ¢ TPOMHLIM 3aNacoM NPOYHOCTU, TO ECTb Pa3pyLUMTESTb-
Hoe AasneHme ans npubopa AONXHO ObiTb Kak MUHUMYM BTpoe bonblie paboyero.
[Insn obecrnevyeHus 6e30NaCHOCTU 3KCnnyaTauun paguartopa t1am e, Ha 3aBoae, ero
MCrbITbIBAKOT Npy aasneHuu B 1,5 pasa npeBbIlWAKWEM pekoMeHayemMoe 3HauyeHue.
OTmeTuMm, 4YTO B EBpone wucnbiTatensHoe AasneHune bonvwe paboyero tonbko B 1,3
pa3a. 3To obbsACHAEeTcA bonee rpamoTHOM 3KCNnyaTaymuen CUCTEMbI OTOMNMEHUS.
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[laBneHne onpeccoBkn — 3T0O MakCuManbHO faBreHne B CUCTEME NPu ONpeccos-
Ke paguaTtopa Ha MecTe YyCTaHOBKU. HY>XHO OTMETUTb, YTO pacyYETHOE MakCumanbHOEe
n3bbITOYHOE AaBneHue TennoHOCUTENA B CUCTEME OToNneHus onpeaenseT obbivHO He
paauaTtop, a Hanbonee cnabbl aneMeHT, Hanpumep, TepmocTtat. ONpPeccoBKy cCUcTe-
Mbi, cornacHo CHwull 3.05.01-85, pekomeHAylOT NPOBOAUTL Npu AaBfIEHUU TENNOHOCU-
Tens, 8 1,5 pa3sa npesbillaliem paboyee, a No npasunam TeXHNYECKOWN aKcnnyatTaymm

P 34.20.501-95 — He meHee, yem B 1,25 pa3sa.
B HaweMm cnydae npubopbl BHa4ane TectupoBanu npu MakCuMmanbHOM Aasrne-

HUW, PEKOMEHOOBAHHOM npoussogutenem B Kadecrsee padbouero (2 Mlla), n susyansvHo
KOHTPONUpoBann repMeTU4HOCTb CUCTEMBI (OTCYTCTBUE Teun). 3aTEM AaBfIEHME NOBbLI-
cunu B 1,5 pasa — 0o ucnoitatensHoro (3 Mlla). Notom Ao makcMMmanbHbIX 3HAYEHUA
AaBneHuns, KoTopble gasan ucnoitatenbHblt npecc (6,2 Mlla). Taknum obpasom paspy-
LLIEHUA HE Npousowno gaxe npu n3bblToduHOM aasrieHun 6.2 Mlla, nosToMy mMakcu-
ManbHoe paboyee n3dbITo4HOE fgasnenne B 2 Mlla BrnonHe obocHoBaHo (cMm. n. 1.3).

1.14. OkpalueHHbih pagunatop B cOOpe ynakoBbIBAETCA B MNONUITUNEHOBYHO
NNEHKY, 3aTEM B KAPTOHHYIO KOPOOKY N CHapYy>Xn ellé pa3 B NOSIU3ITUNIEHOBYIO NNEHKY.

1.14. Llena Ha paguartopbl «BIMEX» gorosopHas ¢ y4éTom rubKon CUCTEMbI CKU-
OOK. CnpaBKky 0 LeHax MOXHO NoNyuuTb B oTaenax mapketuHra n cobita OO0 «Papunk-
Tpeng» (teneoHbl yKasaHbl B M. 1.2 HACTOALLMX pekomMeHaaunn).

1.15. LieHa pekoMeHaauun AoroBopHas.

1.106. CekunoHHble pagmnaTopbl « BIMEX» cepTuduumposaHbl B Poccun B cucte-
me [[OCT P.

1.17. Gupma «<ARMATMETAL spol. s r.0.» nocTonaHHO paboTtaeT Hag coBeplUeH-
CTBOBaHUEM CBOUX OTONUTENBLHLIX NPUOOPOB K OCTaBnsaeT 3a cobor NpaBo Ha BHecCEe-
HUE U3MEHEHWUIN B KOHCTPYKLUUIO N3Oenun N TEXHONOMMYECKUI pernamMeHT nx U3rotoene-
HUSA B noboe Bpems De3 npeaBapuUTenbHOro yBeaoMNeEHUs, eciit TONbKO OHU HE MEHS-
IOT OCHOBHbIX XapakTepuctnk npoaykuumun. daHHbie no pagmatopam «BIMEX» ¢ MOH-
Ta)XHOW BbicOTON 350 MM, Kak yKkasbliBanocb, OyayTt npencTtasneHbl JONONHUTENBHO.

1.18. OO0 «Butatepm» He HECET OTBETCTBEHHOCTU 3a Kakue-nnbo owmndku B
KaTanorax, opounopax unu gpyrux neyatHbliX maTtepuanax, He corfnacoBaHHbIX C pas-
paboTynKamMmm HaCTOSL{NX peKOMEHZaL M.
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2. CXEMbI A SJIEMEHTbBI CUCTEM OTOIJIEHUA

2.1. bumeTtannuyeckne cekunoHHble pagunartopbl « BIMEX» npegHasHadeHbl Ans
NPUMEHEHNA B OBYXTPYOHbIX U O4HOTPYDOHbLIX cuUCTEMaX OTOMNMEHURA XUNbiX, obLjecT-
BEHHbIX U aAMUHUCTPATUBHbLIX 34aHUK, B TOM YUCNIE MHOMO3TAaXHbIX.

2.2. PagnaTtopbl MOIyT NPUMEHATLCA KaK B HACOCHbIX UK 3NEBATOPHbLIX, TaK U B
rpaBuTalMOHHbLIX CUCTEMAxX oTonnenusa. Ha puc. 2.1 gaHa cxema rpasuTalMOHHON CUC-
TEMbl OTONSTIEHUA XXUIOro OQHO3TAXHOro Aoma ¢ paaunatopamun «BIMEX».

Puc. 2.1. Cxema rpasutayiuoHHON NPOTOYHOU CUCTEMb! OTOMNEHUA OQHO3TAXHOMO
noma: 1 — KoTén, 2 ~ paclwumputenbHbit 6a4Yok, 3 — paguaTopsl

3apybexHble KOTMbl 0ObIMHO OCHaLLEHbl BCTPOEHHBLIM B KOXYX KOTNAa 3aKpbITbiM
paclmpuTenbHbiM cocyaoM. [1na noBbilUEeHUA HaaEXHOCTU KU AONTOBEYHOCTU CUCTEM
OTONNEHUA 3aKPbITbIW paclMPUTENbHLIA COCYA PEKOMERAYETCA CTaBUTb U NPU UCNOSb-
30BaHUN OTEYEeCTBEHHbIX KOTNoOB. O4eBNOHO, NPpU 3TOM HAAO0DOHOCTb B OTKPbITOM pac-
LMpuTENLHOM Oauke oTnagaer.

2.3. Ha puc. 2.2. npeacrtaBneHbl HEKOTOPbIE TPAAULMOHHbIE CXEMblI CUCTEM OTO-
MNeHnsa, B KOTOPbIX NCNONb3YIOTCA CEKUMOHHbIE paauaTopbl.

2.4. PagnaTtopbl B NOMELWEHNN yCTaHaBIIMBAKTCA, KaK rnpaBuno, Nog OKHOM Ha
CTEHE WNW Ha CToMUKax y CTeHbl (OkHa). [nuHa pagnaTtopa no BO3MOXHOCTU AOSIKHA
COCTaBNATbL HE MeHee /5% ANNHbI CBETOBOIo Npoéma.

[pucoenmnHeHune TennIONPOBOAOB K paguatopam MoxeT ObiTb C 04HOW CTOPOHLI
(OQHOCTOPOHHEE) U C NPOTUBONONOXHBIX CTOPOH nNpubopos (pasHocToponHee). Tlpw
OOHOCTOPOHHEM nNpucoeanHeHun Tpyd He peKoMeHayeTCs Upe3MEepPHO YKPYNHATb pa-
anatopsl. [lo3aTomy B cucteMax OTONNEHUA C UCKYCCTBEHHOW LUPKYNSUUMEn Npu Komnu-
yecTse cekumin B pagumatopax «BIMEX» 6onee 24, a B rpaBuTalMOHHbIX cuctemax -
bonee 12, pekomeHayeTCa NPUMEHATL PA3HOCTOPOHHIOKW (QUaroHanbHYK) CXemMy npu-
coeguHeHus.

[lpn coeanHeHMn NpUOOPOB Ha cuenkax pPekoMeHAyeTca NPUMEHSITbL Pa3HOCTO-
POHHIOK CXEMY NPUCOEANHEHUA TENnNnoNpoOBOAOB. A cUenoK UCNONbL3YKTCA TENMOo-
npoBoAbl AnameTpom 1" (He meHee 74").
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Puc. 2.2. CxeMbl cuctem BOASHOIO OTONNEHUS C CEKLMOHHLIMU PagnaTopamu:
a — AByxTpyDHas BepTukanbHas, © — ogHoTpyOHas BepTukanbHas:
B, [ — rOPU3OHTanbHble

2.5. Ha puc. 2.3 nokasaHa cxema MokBapTUPHOW CUCTEMbl OTONNEHUSs C NINH-
TYCHOW pa3BoAKoOM TennonpoBofos. B oTeyecTBEHHOW NpakTUKe NCNONb3yeTCa TalkKe U
nyyeeas pasBofka TEnNNonpoBO4OB OT OOLWEro Ans KBapTupbl pacnpenennTenbHoro
Konnekropa. |

[na ymeHblweHna 6Oecnones-
HbIX TENNONOTEPb CTOAKU pa3Mella-
I0TCA BAONb BHYTPEHHUX CTEH 34aHus,
HanpUMep, Ha NEeCTHUYHbIX KNeTKax,
KOTOpble NOABOARAT TEMNOHOCUTESNDb K
NOKBAPTUPHBIM pacnpeaennuTenbHbiM
konnekTopam. [ina pas3soakyu 0ObIYHO
MCMONBL3YHT 3alyULLEeHHbIe OT HapyX-
HOWU KOPPO3UU cTanbHbIe N MeaHbie
Tennonposoabl. [lpuMmeHaTcsa Takke
TennonpoBodbl U3 TEPMOCTOUKUX NO-
NUMepoB, HanpuMmep, U3 NONUNPONU-  763s
NIeHOBbIX KOMODUHUMpOBaHHLIX TPyD co
ctabunusupyrowien antoMNHNEBON
obonoykon unu U3 NONUITUNEHOBLIX |
MeTannononnumepHbix Tpyd. Pasgo-

AfLmMe TennonpoBoOAbl, KakK npaswuno, ur § pory
Tennou3onnposaHHble, Npu nNy4yeBou

CXeMe npoknanbiBaioT B wWTpobax, B l6
oBonoukax u3 rodbpmupoBaHHbIX NOMU- /

MEPHbIX TPYO M 3anuBaldT LEMEHTOM l_ ..__L

| e ——
BbICOKUX MADOK C NNacTUDOUNKATODOM C — AR
P P P ———fr— | [ et — |

TONWMWHOU Cnos LUEeMEHTHOrO MOKpPbl-
TUA He meHee 40 MM No cneunansbHON ; u
TexHonoru. [lpn nNAUHTYCHOU Rpo- ' T
Knaake oObIMHO WCNONL3YKTCA Cne-
LuanbHblie AeKopupytolme nAUHTYCb!
3aBOACKOro N3rotoBneHunsa (4awye Bce-
ro U3 NONMMEPHLIX MaTepuanos).

2.6. PerynuposaHune TennoBoro notoka paguatopos «BIMEX» B cuctemax oto-

NNEeHnsa OCyWecTBNAETCA C NOMOLLbLI0O HANBUAYANbHbLIX PErynaTopoB (Py4HOro Uin ae-
TOMATU4YECKOro AencTeunsn), yctaHaBnnBaeMblx Ha NoaBoaKax K npubopam.

\
S
| N

-

1

- 13 nAURMYC O

 S—

T 1] =y

121

Puc. 2.3. Cuctema otonnexHuns ¢ NAUHTYCHON
pasBofKoOM TeNNONPOBOAOB MO KBapTUpEe
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CornacHo CHull [6], oTonuTenbHble NpubOopbl B XUNbIX NOMELLEHNAX AOSTKHDbI,
KaKk NpaBuno, ocHalwaTbCs TepMocTaTtaMu, T.e. NPU CooTBETCTBYOLWEM 060CHOBAHUN
BO3MOXHO NPpUMEHEHNE py4HHOU perynupytouwen apmartypbl. OtmeTtum, yto MICH 2.01-
99 [7] Bonee xécTko TpebyloT yCTaHOBKY TEPMOCTATOB Y OTONUTENLHBLIX NPHUBOPOSB.

[lo paHHbIM OO0 «Butatepm» Npu NOSHOM 3aKpbiTUN pENYNNPYIOLLEeNn apMaTy-
pPbl OCTAaTOYHaA TennooTaada paguatopa ¢ HOMUHAaNbHLIM TEMOBbLIM MOTOKOM OKONO 1
KBT npu ychoBHOM aAnametpe noAasoasiuimx tennonpoesoaos 15 u 20 mm coctasnseT
25-45 %. 370 0ObsACHAETCA TEM, YTO NO BEPXHEN YacTu HUXKHEN NOABOAKN rOpsaYun Te-
NNOHOCUTENDL NonanaeT B Npubop, a N0 HUXKHEN YacTu TOW e NOABOAKU 3aMETHO OX-
naxaéHHLIN BO3BpallaeTca B CTOAK unu passogdawmn tennonposog. Mostomy OO0
«Butarepm» pekoMeHAyeT MOHTUPOBATb PErynupylowylo apmMaTtypy Ha HUXHen noa-
BOAKE K paguaTtopy win yctaHaBnveaTb LOMONHUTENLHO LUMPKYNALUMOHHbIE TOPMO3a
(puc. 2.2 a). Npu 3ToM ocTaTodHas TennooTaava ymexbLuaetcs 4o 4-8 %.

B coBpeMeHHOW npakTtuke O0OBA3KM oOTOonUTENbHbLIX nNpubopoB  HaCTO
npegycMarpusaeTcs ycTaHoBKa 3anopHOW apmaTtypbl Ha obeunx (a He Ha oaHOoW)
noasogkax. ObbiMHO ANA 3TOK LIeNu UCNONbL3YIOTCS 3anopHbIe KnanaHbl C YY4ETOM TOTO
chakTa, 4HTO TEPMOCTAT HE ABNKETCA 3anopHOK apmaTypoir. 1o 3ToN npuinHe 3anopHas
apMmaTtypa MoOXeT ObiTb yCTaHOBIEHa KaK Ha HWXXHEW, Tak U Ha BepxXHEen NogBOAKe
(nepen TepmocTaTtoMm o xoay tennoHocutens). Ocobo noguyepkHEM, YTO yCTaHOBKA
nwobon 3anopHo-perynupyrlien apmartypbl Ha 3aMbiKalwWMxX yvacTtkax B
OAHOTPYOHbIX CUCTEMaxX OTOMNEHUs Kameza2opu4yecku He donyckaemcs. [ns
OTKMIOYEeHUA paguaTopa 6e3 cnuBa BoOAbl U3 HEr0 AOCTATOYHO 3aKpbITb 3anopHbLIK KpaH
TONbKO HA HWXHEWN NOABOAKE.

[Ipn ycTaHoOBKEe TepmocTaTa Ha ropusoHTaNnibHOW NPOTOYHOW BeTBU (puc. 2.2 2)
cneayeT yuYuTbiBaTbh, YTO CyMMapHasi Tennosasa Harpyska Ha BeTBb HE AOfMKHA NpeBbl-
lwaTh 5 KBT.

2.7. [laHHble O perynvpylouleW apmaTtype npeacraBneHbl B 3 pas3fesne HacTos-
LNX pekoMeHgauumn.,

2.8. B cnyyae pasmeuwieHna TepMOCTaToB B HULWIAX ANA OTONUTENbLHbLIX nNpudopos
UK NepeKkpbITUS NX AeKOpaTUBHbIMU AKpaHaMU U 3aHaBEeCKaMi Heobxoaumo npeay-
CMOTPETb YCTAHOBKY TEPMOCTATUYECKOU FONMOBKU C BbIHOCHBLIM 4AaTYNKOM.

2.9. Ina HopmanbHON paboTb! CUCTEMbBI OTONNEHUA CTOSKN A0MXKHbI ObITh OCHa-
LUleHbl HeOBXOAUMOW 3anopHO-perynupytollen apmartypon, obecneymnsaroLien pacyer-
Hble pacxoAbl TENNOHOCUTESNS NO CTOSAKaM U CnycK BOAbl U3 HUX NPU HEODXOANMOCTW.
na atux uenen MoryT ObiTb UCNONIB3OBaHbI, Hanpumep, 3anopHble BEHTUNM TUna
«Wtpémake» un banaHcupoBoUHblie BeHTUNKN TUna «lWTpémake-M» coupmbl «'EPL Ap-
MaTypeH» UNn nx aHanoru.

Ecnun 3arpasHeHua B TennoHocutene npesbiwaoT HopMbl P 34.20.501-95, 1O
onsa obecnevyeHns HopmManbHOU paboTbl TEPMOCTATOB U PErynmpyowen apMaTypbl He-
06X0aAKUMO OCHaWaTb CUCTEMY OTONNEHUA PUNBTPAMU, B TOM YNCIE U NOCTOAKOBLIMM.
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3. TMOPABINMUYECKUWU PACYET

3.1. I'nagpaBnuyeckuy pacyeT npoBoAUTCA NO CYLUECTBYHLWUM METOANKAM C
NPUMEHEHUEM OCHOBHbBIX PAacCHYETHbIX 3aBUCUMOCTEW, MUINOXEHHbIX B CcheunanbHOU
cnpaBoOYHO-UHPOpMaUMoHHON nuTepaTtype [6] u [8], C y4HETOM AaHHbIX, NPUBEAEHHLIX B
HACTOSALWNX peKoMeHaAaUnsX.

3.2. llpy rmgpaBnuyeckoM pacdeTe Tennonposo4oB NOTEPU NaBNEHUA] Ha Tpe-
HUe 1 NPpeogoneHne MeCTHbIX CONPOTUBNEHW cnegyeT onpeaenaTb N0 METORY «Xa-
PAKTEPUCTUK CONPOTUBNEHNRAY

AP =8 - M? (3.1)
NN NO MeToay «YAEeNnbHbIX NUHEWHbIX MOTEPL 4aBNEHUA

AP =R-L+/Z (3.2)

roe

AP - noTtepu gaBneHUa Ha TpeHUE U NpeofoneHne MeCTHbIX conpoTuenenunn, lla;

S=A (" - XxapaKrepucTuka conpoTMBNEHNA y4acTka TENNONPOBOAOB, paBHas noTepe
naBneHns B HEM Npu pacxoge TennoHocuTens 1 kr/c, Mal/(kr/c)*:

A - yaenbHOEe CKOPOCTHOE AaBneHue B TeNnnonpoBoAax Nnpu pacxoge TennoHOCHu-
Tens 1 kr/c , Ma/(kr/c)? (NPUHUMAETCA COrNacHO NPUNOXKEHUIO 1):

(= [(ﬁ/d)-L+Z§] - NpuBefEHHbLIN KO3 PUUNEHT CONPOTUBNEHNA paCCYUTbIBaE-

MOro y4acTKa Tennonposoaa,;
A - KO3(DPUUMEHT TPERUS;
dey - BHYTPEHHUWN AgnaMeTp Tennonposoaa, M;
Ald_ - NPUBEAEHHBLIN KOIDDULMEHT rnapasnuyeckoro TpeHuna, 1/m (CM. npunoxe-

Hue 1);

L - ANuHa paccyuTbiBAEMOro yqacTka TennonpoBoaa, Mm;

>( - cyMma KO3 MULIMEHTOB MECTHbLIX CONPOTUBNEHUN HA pacCYUTbIBAEMOM y4ya-
CTKE CeTu;

M - MacCHbIW pacxoq TENNOHOCUTENS, Kr/C;

R - yaencHasa nuHenHas notepa AaBneHua Ha 1 M Tpybel, Ta/wm;

/ - MeCTHble NoTepu AaBneHua Ha yyacTtke, [la .

3.3. B tabn. 3.1 npmBeneHbl rnapaBnmyeckue xapakTepucTukn paanatopos
«BIMEX» npn HopmaTuBHOM pacxoae ropadeun sogbl yepes npubdop (Mp,=0,1 kr/c), xa-
DAKTEPHOM AN OQHOTPYOHbLIX CUCTEM OTOMNEHNA NPU NPOXoAE BCEN BOAbI HYEpe3 Npu-
6op, a Tawke npn My,=0,017 kr/c, xapakTepHoM AnA ABYXTPYOHbIX cCUCTEM U OQHOTPYD-
HbIX CUCTEM C TepmocTaTamu. [uapasnuyeckme xapakTepucTuku ycpeaHerbl ANns pa-
OWaTOpPOB C KONWYECTBOM cekuun oT 4 u bonee. llpeactaBneHHblie AaHHbIE MOXHO
NnPpUHUMAaTb NpU NIOLIX CXemMax ABMXEHUA TENNMOHOCUTENS, B TOM 4UCNEe NpU CXeme
«CHU3Y-BHU3» NPU KONU4ecTae cekuuu 4o 14.

Onpeaenexlune ruapaBnnYecKNX XapakTepucTuk pagmaTtopos B npegenax pacxo-
nos Boabl Yepe3 npudop ot 0,01 o 0,15 kr/c (o1 36 Ao 540 Kr/4) BO3MOXHO NO 3aBUCKU-
MOCTSM B norapupmuyecknx KoopauHartax, NOCTPOEHHbLIM NO penepHbiM ToYKam (Npwu
Mnp=0,017 kr/c un 0,1 kr/c). C ponycTMmMon AnA NpakTUYECKUX PaACHETOB NOrPELLUHOCTLIO
B DONbLLUMHCTBE Cny4yaeB NPOEKTUPOBAHUA CUCTEM OTONNEHUA BO3MOXHA M NUHENHASN
MHTEPNONAUNA B Ananas3oHe, OrpaHnyeHHOM penepHbIMN TOYKaMMW.

3.4. [1ns pydHOro perynnposaHua TeNNOBOro NOTOKA PaanaTopoB UCMOMb3YIOT
KpaHbl OBOMHOW pPErynupoBKW, KpaHbl perynupylowme npoxoaklbie n ap. no NOCT
10944-97, «KpaHbl pns py4HoU perynuposkn mpm «[EPLl ApmaTtypen» (AscTtpus),
«[Jandoce» (Janun), «Koman» (OpaHuus), «OeHTpon», «Xanumanep», «XOHEeBEN»
(Fepmanunsn), RBM (Utanua) u ap.
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3.5. [lna aBTOMaTn4eckoro perysimpoBaHma B ABYXTPYOHbIX HAaCOCHbIX cuctemax
OTONNEHNA MOXHO pEeKoMeHAoBaTb TepMoperynatopbl (nanee tepmoctaTthl) «[ EPL-
TS-90-V» cbupmbl «EPLU ApmarypeH» (puc. 3.1), RTD-N dumpmbl «[laHdpoce» (puc.
3.2, a), RBM dbupmel RBM, A, RF n AZ oupmbl «OBeHTpon» u Ap.

Ans wnpoko ncnonb3lyembix B Poccun ogHOTPYOHbLIX CUCTEM OTOMNEHUA MOXXHO
PEKOMEHAOBATb CrneyuanbHble TePMOCTaThl YMEHbLUEHHOTO rmapaBfinyecKkoro conpo-
Tnenenns, Hanpumep, RTD-G (puc. 3.2, 0), «TEPU-TS-E» (puc. 3.3), 1 M dupmsl
«OBeHTpon» (puc. 3.4).

HaknoHubie nuHun (1, 2, 3...) HA guarpammax puc. 3.1 1 3.2 (a) nokasbiBaloT

ananasoHbl nNpeaBapuTenbHON MOHTaXHOU HACTPOUKU KnanaHa perynatopa B pexume
2K (2°C). HacTpounka Ha pexum 2K o3Ha4aeT, YTo TepmocTaT YaCTUYHO NPUKPLIT U B
cny4yae npesblleHUs 3aflaHHOK TEMNEPaTypbl BO3ayxXa 8 OTannivMBaeMoM NOMeLLeHUN
Ha 2K (2°C) oH nepekpbiBaeT ABWXEHWE BOAb!I B NoABoAsiLeM Tennonposoge. 3710 0b-
LLENPUHATOE B €BPONEWCKONW NpakTUKe YCMOBME HACTPOMKU TEepMOCTAaTOB NO3BONSKET
NOTPEOUTENID HE TONMLKO CHWXaTb TEMNEpATypy BO3dyxa B NOMEWEHUN, HO U NO ero
XenaHuw €é nosblwaTth. B page cnydyaeB Beaérca bonee toyHasas Hactponka Ha 1K
(1°C), a nHorpa ponyckaertcs HacTpouka Ha 3K (3°C). OuyeBngHO, Npn NONHOCTLIO OT-
KpbITOM KnanaHse rugpaBnuyeckoe CoONpoTUBNeHne tTepmocrtata byaet meHbue.

Ha puc. 3.3 HaknOHHbIe NNHUK XapaKTEepPU3YT rMapaBnnNyecKkne XapakTepUCcTUKI
TepmocTaTtos «[EPU-TS-E» ana ogHOTPYOHbIX CUCTEM OTONMMIEHUA NMPU HACTPOMKE Ha
pexumbl 1K, 2K nnun 3K, a Take npy NONHOCTLID OTKPLITOM KnanaHe.

[TpeacTaBneHHble Ha puc. 3.2 (0) HaKNOHHbIE NUHUKU XapaKTEPU3YIOT rapasnu-
YECKNEe XapaKTepUCTUKN TEpMOCTaTOB ANA OAHOTPYOHbIX cucrtem otonneHua RTD-G
Npu yCTaHOBKE Ha NoaBoAKax ¢ YCNOBHbIM AnameTpom 15, 20 n 25 MM B pexxume Ha-
cTtpounkn Ha 2K (2°C).

B ogHOTPpYDOHbIX cUCTEMAX MOXHO NPUMEHATb TPEXXOQ0BLIE TEpMOCTaThl, obec-
neymsarowme yaobHole nogkntoyeHue K npnbopy n MOHTaX 3aMbiKaloLero y4acrka, Ha-
npumep, Tpéxxonoson BeHTUNb «CALIS-TS» dupmbl «TEPU» (cm. puc. 3.5), a Takke
Tpéxxonoeble TepmocTaTthl dupm «EPL», «OBeHTpON» 1 Ap., ¥ KOTOPbIX OCKU TEPMO-
cTaTUYEeCKUX ronoBOK NepneHankKynsapHbl NNOCKOCTU CTeHbl. OTMEeTUM, 4YTO riapaBnun-
YeCKUe XapaKTepUuCTUKuM paaumaTopHblX Y3NOB C TPEXXOAOBbIMU TepMocTaTtamu, onpe-
aenswuue nepenan AgaBnerunin Mexay nogsoaauiMmM n obpaTHbIM NaTpybkamu y 3ambl-
KaloLlero y4acTka, 3aBUCAT OT HACTPOUKN Ha KO3IMPMPUUMEHT 3aTeKkaHnsa, pacxona Ten-
NIOHOCUTENS B CTOSAKE W OT MAPaBIMYECKUX XapaKTEPUCTUK OTONUTENbHbBIX NPUdopPOB.

[TYHKTUPHBIMW SINHUAMU Ha pUC. 3.2 (a) NoKaslaHo, NPU KakMxX pacxoaax BoAbl 3K-
BUBANEHTHbLIK ypoBeHb Wyma TepmoctatoB RTD-N He gocturaeT 25 unu 30 gb. Obblu-
HO 3TOT YPOBEHbL LLlyMa He NpeBblllaeTCca, eCnu CKOPOCTb BOAbLI B NOABOAKaxX He bonee
0,6-0,8 M/c, a nepenan gasneHUa Ha TepMocTarte He npeBbituaeT 1,5-2 m BOA. CT.

[TonpobHble ceBepeHnsa 0b aTux U Apyrnx tepmocratax MoxHo nonyyuts 8 OO0
«Butatepm» (Homepa TenedOoHOB yKa3aHbl Ha CTP. 2 HACTOoAWMX peKoOMeHJauun) n B
npeacTaBnTeENbCTBaxX COOTBETCTBYHOWMNX (PUPM.

3.6. B Tabn. 3.2 npuseaeHbl KO3PPULUNEHTbI MECTHOIMO CONPOTUBMEHNSA NOMNHO-
CTbHO OTKPbITbIX BeHTUNen Ans pydHou perynuposkn RBM (Mtanus) n tepmocrtatos
RBM, onpepnenénnblie B nabopatopun otonutenbHbiX npubopos HNWNcaHTexHuku npw
TemnepaTtype soabl 60-80°C. Mpu Temnepatype Boabl 20-30°C ruapaBnuyeckme xapak-
TEPUCTUKK BO3paCTalT B cpeHeM Ha 5%.

3.7. 3Ha4YeHus yaenbHbIX CKOPOCTHbIX AaBNeHUWn u NpmBeaéHHbIX KO3hdnuymneH-
TOB rnaApaBNNUYECcKoro TpeHua ANA cTanbHbIX TENNONPOBOAOB CUCTEM OTONSIEHUA NPU-
HUMaKTCA NO npunoxennio 1. [ napaBnuueckne xapakTepucTnkn MeaHbIX TENNONPOBO-
[0B NPUHUMAKOTCA NO guarpamMmme B NpunoXxeHun 2.
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3.8. NvaopaBnuyeckue xapakTepucTukm KOMOWHUPOBAHHBLIX NOAUNPONWUIIEHOBbLIX
TPpYy6 TMna «Pysuotepm LWTabu» un metannononumepHbix Tpyd «Kutek» mnmerTcs B
000 «Butatepm», a Tarke 8 OO0 «MexpernoHanbHass komnaHusa» [ren. (095) 106-
05-66] u B Toprosom gome «leHTta-Mockea» [Ten. (095) 780-50-55]. [daHHble no Tpy-
bam Tuna «dy3uotepm LWTabu» npuseneHsl Takke B TP 125-02 [9].

3.9. 3HayeHusa KoadhPULNEHTOB MECTHOrO COMPOTUBNEHUS KOHCTPYKTMBHbIX
3NEMEHTOB CUCTEM BOASHOIO OTONMNEHUA NpuHUMaKTcs no «CnpaBOYHUKY NPOEKTU-
poBwnKkay, 4. 1 «OTonnexune» [8].

3.10. 'mapaBnuyeckue xapakTepucTuku oTonUTENbLHOro Npubdopa n NoaBOAALLINX
TENNONPOBOAOB C perynupylouet apMatypot B ogHOTPYDHBIX cucTtemMmax oTonnexHus C
3aMblKalOWMMK y4acTKaMn  onpeaensaioT Ko3PMUUUEHT 3aTeKaHua O, XapaKrepu-
3VIOLLMIA AONI0 TENNOHOCUTENA, NnpoxoasLero Yyepes npubop, oT obujero ero pacxoga B
noABOAKE K pagunaTopHomy y3ny. Takum obpasom, B ogHOTPYOHbLIX cucTtemax otonne-
HUA pacxon Boabl Yepes npubop My, Kr/c, onpegenseTtcs 3aBUCUMOCTLIO

an = Upp Mer (3.3)

A€ Qnp - KOAPPULMEHT 3aTekaHnsa BOAbI B Npudop;
M - M@CCHbIW pacxon TENNOHOCUTENA NO CTOAKY OAHOTPYOHON CUCTEMbL!I OTOMNEHUR
Npyu OQHOCTOPOHHEM NOAKMOYEHUN paanaTopHOro y3na, Kr/c.

3.11. 3Ha4YeHUa KOIhPULIMEHTOB 3aTeKaHua Uy, ana paanaropos «BIMEX» npu
PA3NUYHbIX CoMeTaHnsX onameTpoB TPpyD CTORKOB (der), CMELLEHHDBIX 3aMblKaroUnX yya-
CTKOB (diy) M nogBoaALmMx TennonpoBoAoB (d,) y3nos npucoeanHeHns pagvaTopos B
OOHOTPYOHLIX CUCTEMAX OTONNEHUA NPU YCTaHOBKE Ha NOABOAKAX TEPMOCTATOB Npej-
cTaBneHbl B Tabnuue 3.3.

3Ha4YeHNA KOAMPUUVEHTOB 3aTeKaHUAa NpU YCTaHOBKE TEPMOCTATOB onpegene-
Hbl cornacHo EN 215 npu HacTpoike nx Ha pexum 2K (2°C). O4eBmaHo, npu TakoMm Me-
ToAe onpeneneHna koagduumeHTa 3atekasna notpedbHas nnouwjanb NOBEPXHOCTU Ha-
rpeBa oTtonuTensHOro npubopa dyaer donblie, YEM npu pacyéTte, ncxoas vM3 rmagpas-
NUYECKUX XapaKTEPUCTUK NONMHOCTLIO OTKPLITOro Knanaka, XapakTepHoro Ans otevyecT-
BEHHOW NPaKTUKU UHXEHEPHbIX pacyé€ToB B Cnyvyae NnpuMeHeHUs oOOblYHbIX KpaHOB W
BEHTUNEWN.

3.12. I'pon3BoaAnUTENBHOCTL HACOCOB ANA CUCTEM OTONNEHURA, 3aNONTHAEMbIX aH-
TUhpn3om, Heobxoammo yeenunumsatb Ha 10-12%, a ux Hanop Ha 50-60%.
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Tabnuua 3.1. YcpeaAHEHHbIe ruapaBnuvyeckue xapakTepucTuku
OuMeTannnyeckux pagmaropos «BIMEX»

XapakTepucTuka conpoTmB-
nenns S -10™, Nal(xr/c),
Npu YCNOBHOM AnamMeTpe

noaBoAOK

Npu M= 360 kr/y (0,1 kr/c)

Mpn Myp,= 60 kr/y (0,017 kr/c)

Tabnuua 3.2. YcpeaHEHHble Ko3hPULUEeHTbE MECTHOIO CONPOTUBJIIEHUS
BeHTUNen RBM ans py4yHoro 1 aBToMaTU4eCKoro perynmpoBaHus

KoathduumeHT MeCTHOro Co-

NpOTUBNEHUA ¢ NpU  YCNnoB-
HOM gunameTpe nonBoaAOK

d,=15 Mm

3,3

I

KoadhduumerTel MecTHOro conpoTtusneHuns ¢

BeHTunu gnga pyvyHoro perynu- [Tpsimbie BeHTUNU ANA
DOBaHUSA NONHOCTBIO OTKPbLITHIE aBTOMaTUYECKOro perynmpoBaHus

HacTtpounka Ha pexum 2K [lonHoe
(oTKpbITUE Ha 0,44 MM) OTKpbITUE

200 50
650 120

YCHOBHbIW
avameTp,

MM

NPAMBbIE VrNoBble

28 16

Tabnuuya 3.3. YcpeaHéHHbIe 3HaYeHUAa KoachdpuumneHToB
3aTeKaHusa d,, Y3N10B OAHOTPYOHbLIX CUCTEM BOASIHOIO
oTonneHun ¢ paaunatopamu «BIMEX»

3Ha4YeHUsa 0On, NpU COMETaHUU
Tun perynupyroLyen onameTpos Tpyd pagmaTtopHOro yana
apMmaTtypbl der X gy X dy (MM)

15x15x15 20x15x15 20x15x20

Tepmoctatr RTD-G

Tepmoctar «TEPU-TS-E»
(«EPLI») 0,25 0.2 025

0,242

Tepmoctat M («OBeHTpOMN») 0,23 0,19

TepmocTaTt UpMbI

«Xanmanep» 0,251
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Puc. 3.1. F'napaBnuyeckne xapakrepuctukm tepmocrartos «EPU-TS-90-V»
C NpucoeanHUTENLHLIMKU pasmepamu 3/8" n 1/2" ¢ HacTpoikon Ha pexum 2K (2°C)
N NPYU CHATON TEPMOCTATUYECKOW ronoBke (Npy NONHOM OTKPLITUN BEHTUNSR)
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Puc. 3.2. ['vapaBnuyeckrme xapakrepucTuku tepmoctarToB «[laHdocey:
a — RTD-N 15 npu pasnnyHbiX YPOBHSX MOHTaXHOW HacTpOMKU KnanaHa
ANA AsyxXTpyOHbIX CuCTEM oTonNnNeHnA ¢ noagsoakamu d, 15 mm;

6 — RTD-G ans rpaBUTaUmnoHHbIX N HACOCHbLIX OQHOTPYOHbIX
CUCTEM oTonnenns c noasoakamm d, 15, 20 1 25 mm

(Npu HacTpowke Ha pexum 2K)
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4. TENMNOBOW PACYET

4.1. Tennosow pacyér npPOBOOUTCA MO CYLLECTBYIOLINM METOAMKAM C NpUMeHe-
HUEM OCHOBHbIX pacYé€THbIX 3aBUCUMOCTEN, U3NOXEHHLIX B CreunanbHON crnpaBoyHO-
nHdpopmMaunoHHon nutepartype [6], [8], C Y4ETOM AaHHbIX, NpUBEAEHHbIX B HACTOALLMX
pEKOMEH4aLNAX.

4.2. CornacHo 1abn. 1 npunoxenusa 12 CHull 2.04.05-91* [6] npu HaxoxaeHuu
obLero pacxoga BoAbl B cucteMe OTONNEHUA eé pacxop, onpenenéHHbini ucxons wus
obWnX TeNNONOTEPL 34aHUA, yBENNYMBAETCA NPONOPLIMOHANbHO NONPaBoOYHbIM KO-
dumuneHTam. lNepBbln U3 HUX 31 3aBUCUT OT HOMEHKNATYPHOro wara pagmvartopa n npu-
HUMAaETCS B 3aBUCUMOCTU OT Moaenu paguartopa no 1abn. 4.1, a BTopo# - 3, — oT Aonu
yBENUYEeHUa TennonoTepb yepes 3apaguaTtopHblii y4acToK U NPUHUMAETCs B 3aBUACK-
MOCTU OT TUMA HaPY>XXHOro orpaxaeHusa takke no tabn. 4.1.

yBenuyeHune TennonoTepb Yepes 3apaavaTtopHble y4acTKU HapyXKHbIX orpa)kje-
HUW He TpebyeT yBenuyeHusa nnowagu TennonepegaroLlen noBepxXHOCT N, COOTBETCT-
BEHHO, HOPMAaTUBHOMO TENNOBOMO NOTOKA Npu noadope paguartopa, NOCKONbKY TEnno-
BOW NMOTOK OT Npubopa Bo3pacTaeT NpakTUYECKN Ha CTONLKO Xe, Ha CKONbLKO Bo3pacTa-
10T TENNONOTEPMU.

[1pn BBEAEHKM NONpaBOYHbLIX KO3hPULMEHTOB 311 (o HA 0BWMIA pacxon Tenno-
HOCUTENs B CUCTEME OTONMEHUA MOXHO B NEPBOM NMPUDNIMKEHUN HE yYnuTbiBaTb AONONI-
HUTENbHLIW pacxoq TENNOHOCUTENA NO CTOAKAM WNX BETBSM K paanartopam, nonaras,
4YTO C QOMNYCTUMON ONA NpakTUYECKUX pacy€ToB NOrpeLHoCTb yBenuyeHne pacxona
NO BCEM CTOsIKaM (BETBAM) NPONOPLUNOHaribHO UX Harpyskam.

Tabnuua 4.1. 3HayeHuna KoachdpuumneHToB 1 U B2

3HaquMﬂ 3, Npyn yCTaHoBKe
pa ,qmaTopa Y Hapy>XHOW Yy HapyXHOTO
CTEHbI OCTEKIEeHUS

4.3. Tennoson nNoToK paguatopos (O, BT, npu yCcnoBusix, OTNIMYHLIX OT HOpMarlb-
HbIX (HOPMUPOBAHHbLIX), ONpeaenseTcs No Popmyne

Q:Quy (@/70)l+n _C--(_/'\4'”}0/031)"Jr bﬂ3 'p:Quy .gpl .gpz bﬁ,’, - p =

=K, 70-F-@,-¢,-b-B,-p , (4.1)
rae (., - HOMUHaNbHBIA TENMOBOM NOTOK pagnaTtopa NPy HOpManbHbIX YCIOBUSAX, PaBHbIi
NPON3BeAEHNI0 HOMUHANbHOIO TENNOBOTO NOTOKA, NPUXOAAWEroca Ha OfHy CeKUUIO gy (194
BT), Ha konuiecTBo cekuun B npubope N, BT;
® - chakTUueckunit TeMnepaTypHbI Hanop, °C, onpeaensemMsiii no dpopmyne
f +1 At

O==L_* ¢ =t -2t 4.2.
E ety =t ==, (4.2)

3pnech
t, U t, - COOTBETCTBEHHO HayanbHaa U KOHeYHas TeMnepaTtypbl TennoHocutena (Ha
BXOAE U BbIXOAe) B oTONUTENLHOM Npnbope, °C;
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!, - pacyérHaa TemnepaTtypa NOMeLeHnsa, NnpuHumaemas paBHOW PaCUYETHOU TeMm-

nepatype Bo3fyxa B oTannvMsaemMoM nometieHum t,, °C;
At,,- nepenaj Temnepatyp TENNOHOCUTENs Mexay BXOAOM U BbIXOAOM OTONW-

TensHoro npubopa, °C;

70 - HOpMMPOBAaHHbLI TeMnepaTypHbIA Hanop, °C;

C - nonpaBOYHbIK KO3IDDUUMEHT, C NOMOLWbLID KOTOPOro YYuUTbiBAeTCA BNUsIHME
CXEMb| ABWKXEHNA TENNOHOCUTENA HA TENNOBOW NOTOK U KOIPMULIMEHT Tennonepenayn
npubopa npu HOPMUPOBAHHBLIX TEMNEPATYPHOM Hanope, pacxofe TennoHocutens w
aTMocepHOM AasneHuu (npuHuMaeTca no Tabn. 4.2);

NV m - IMNUPUYECKNE nokasaTenn CTeneHn COOTBETCTBEHHO NPU OTHOCUTENbHbIX
TeMnepaTtypHOM Hanope n pacxoae TennoHocntens (npuHnmatroTca no 1ab. 4.2);

M np haKTU4eCcknt MacCHbLIN pacxoq TennoHocuTens Yepes oTONUTENLHbLIN NPU-

bop, Kr/c;
0,1 — HOPpMUPOBaHHbLIA MaCCHbIA pacxon TENOHOCUTENSA Yepe3 OTONUTENbLHbLIN

npubop, Kr/c;

b — BespasmepHbli NONPaBOYHLIA KO3MPULMEHT Ha pacyé€THoe aTtmocdepHoe AaB-
neHune (NnpuHumaeTca no 1abn. 4.3);

B3 — DespasmepHbIn NoNpaBOYHbLIN KOSPDULIMEHT, XapaKTeEPU3YIOLMN 3aBUCUMOCTL
Tennonepenayn paguartopa oT KONUYeCcTBa Cekunm B HEM npn niobbixX cxemax ABuXe-
HUA TennoHocuTens (NpuHUMaeTcs no T1abn. 4.4);

p — Des3pasmMepHblit NONPaBOYHbIA KOIMMUUUEHT, C NOMOLLbLIO KOTOPOro YyYUTLIBa-
eTca cneuudurka 3aBUCUMOCTU TENNOBOro NoToka n KoladhduumeHTa Tennonepenayu
pagnatopa OT KONMUYecTBa CEeKUuM B HEM NpU ABUMXEHUUN TENNOHOCUTENS «CHWU3Y-
BBEpPX», (NpUHMUMaeTcsa no tabn. 4.5);

o, =(0©/70)"" — Ge3pa3mepHblii NONPABOYHbLIA KOIMULMEHT, C NOMOLLLIO KOTOPOro

YUUTLIBAETCHA W3MEHEHWE TEMNMOBOro MNOTOKa OTONUTESNBbHLIX NPUOOPOB NMPU OTANUYUNKA
PaCHETHOro TeMnepaTypHOro Hanopa oT HopManbHOro (NpUMHUMaeTca no Tadn. 4.6);

, ==c-(an /0,1)’" — Des3pasmepHbi NonNpaBoYHbIK KO3 MUUUEHT, C NOMOLLLIO KO-

TOPOro yUYuThbiBaeTCA W3MEHEeHUe TENNOBOro NoToKa OTONUTENLHOro Npudopa npu oT-
NYumM pac4ETHOrO0 MacCHOro pacxoga tennoHocutens yepes npudop oT HOpManbHOTO
(npuHumaeTcs no tabdbn. 4.7);

K,, — koachpuumeHT Tennonepeadu npubopa npu HOpMasnbHbLIX YCNOBUAX, Onpe-
aenaemMbin rno gopmyne

P
F-70
roe [ — nnowaab HapyXXHOW TennooTaaloLwen NOBEPXHOCTU paanaTopa, paBHas
NPpou3BELEHUIO Nnowaau NOBEPXHOCTWU Harpesa ogHoW cekuuw f. (npuHumaeTcs no
Tabn. 1.1) Ha KoNUYecTBO cekuwnii B npubope N, M2,

4.4. KoadbduumeHT Tennonepenayn npubopa K, B1/(m*-°C) npu ycrnoBusix, OTNNY-
HbIX OT HOPMankbHLIX, onpeaensaeTca no opmyne

K=K, -(©/7) -c-(M,/01) -b-B,-p=K,, -(©/70f -0, -b-B,-p. (4.4)
4.6. B cnydyae uCnonb3oBaHMA B KayecTtBe TennoHocutens aHtugpusa «DIXIS

30» (Ha OCHOBE 3TUINEHINKKONA) TENNQOTAAIOLLYIO NOBEPXHOCTb cneayeT yBeNUYUTb Ha
10%, npn ucnone3osauun aHTUPpu3a «DIXIS TOP» (Ha ocHoBe nponunexrrnukons) —

Ha 15%.

Bt/(M?-°C), (4.3)
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Tabnuua 4.2. YcpegHEHHbIe 3HaYeHUA NoKa3aTesieUM CTENneHw
nun m v kKoachpdpUUUMEeHTOB C U P NPU Pa3fIMUYHbLIX CXemMax
OBUXEHUA TennoHocutena B paauaropax «BIMEX»

Cxema ABNKeHUN
TennoHOCUTEeNN

Tadbnuuya 4.3. YcpeaHEHHbIX NONPaBOYHbLIN KO3hhULUNEeHT b

o e [ o0a | oer | we0 | ora | wer [ 000 | 018 | 1os0
e
5 Joses]oses [osrsoser [oser [omea]| 1 [ron

Tabnuua 4.4. YcpeaHEeHHble 3HaYeHUs KoadhduumeHTa B3, yunThiBarolero
BNUSAHMUE KONMYecTBaA CeKuuWi B paguaTope Ha ero TennoBoM NoToK

Tun 3HayeHnAa 3 Npu KONUYECTBe Cekuun B paguartope
bonee

Tabnuua 4.5. YcpeaHEHHbIe 3HaYeHUA nonpaBovHOro kKoaccgpuumeHTa
P NpyU ABMXEHUU TENJIOHOCUTENS NO CXEMe «CHU3Y-BBEPX»

Tun 3Ha4yeHVa P Npu KonuyecTse Cekuui B paguaTope
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Tadbnuua 4.6. 3HaueHuA NonpaBoYHOro KoatpduumenTa ¢4

@41 NPU CXEME OBUKEHUS

P41 Npn CXemMme ABLKeHUNA Ten-

O, TENNOHOCUTENS Q, NIOHOCUTENS

°C CBepxy-BHUS, °C CBepxy-BHU3,
80 | 119 | 1193
86 | 1307 | 1312
9 | 1386 | 1393
60 | 0818 | 0816 |
96 | 1508 | 1517
098 | 1549 | 1559 |
m
68 | 0963 | 0,962 102
108
110

Tabnuua 4.7. 3Ha4veHN NONPaABOYHOTro KO3hdpuLumueHTa @-

B 3dBUCWH

MOCTH OT PACXO0Aa U CXEeMb! ABUNXKEHUA

TennoHoCcUTens yepes npubop

006 | 216
009 | 324
0,125 450
0,15 540

72

!

0,2

(P2 NpU Cxeme ABUMWKEHNA TennoHocuTens B npnbope

09 | 085 | 0893
099 | 086 | 0906
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5. MPUMEP PACYETA 3TAXECTOAKA OOHOTPYEBHOW
CUCTEMbI BOOAHOIO OTOIMNNEHUSA

Ycrioeus 0114 pacyéma
TpebyeTca BbINONHUTL TENNOBOW PaACHET 3JTaXecToska BepTUKanbHOW OOHO-

TpyOHOU CUCTEMBbl BOASHOIO OTONMEHUA C bumeTtannudeckum paguatopom «BIMEX».
PaanaTop yCcTaHOBNEH o4 OKHOM Ha Hapy>XHoOW cteHe 6e3 HUWWKM Ha nepBoM 3Taxe 18-
3TAXHOMO XUMOro AOMA, NPUCOEANHEH K CTORKY CO CMeLEHHBIM 3aMbikalowum y4acT-
koM N TepmoctatoMm RTD-G pupmbl «[JaHdpoce» Ha nogsogke Kk npubopy. [sumkeHue
TennoHocuTena B Npubope no cxeme «CHU3Yy-BBEPX».

Tennonotepu nomewyeHun coctasnawT 1200 Br. TemnepaTtypa ropsvero tenno-

HOCUTENs Ha BxoAe B CTOSK ty ycnoBHO npuHumMmaeTcs pasHon 105°C (6es yuérta Tenno-

noTepPb B MarucTtpanu), pacyéTHblK nepenag TeMnepaTyp no croaky At,=35°C, tTemne-
paTypa Bo3ayxa B oTannueaeMoM nomeulenun t,=20°C, aTtMmochepHoe faBneHme BO3-
ayxa 1013,3 rMa, 1. e. b=1. CpegHun pacxopq soab! B ctosike M=480 kr/v (0,133 «kr/c).

[duameTpbl TpyD onpegeneHbl B pesynbTaTe npeasapuTesibHOro rmapasnmyecko-
ro pacd4éra u pasHbl 15 MM, obuwas AnvHa BepTuKanbHO U FOPU3OHTanNbHO pacnona-
raembix Tpyd B nomelleHuun coctaBnfaeT 3,9 M (Lyp 8=2,7 M, Lyp r=0,8 m).

[locnedosamenibHOCMb Mernao8020 pacyéma
Tennosoun nOTOK npubopa B pacyéTHbiX ycnoeusx Q™, BT, onpeaenseTcs no

P
pacy

CbOpMyﬂe np — anm o Qmp.n ’ (5 1)

e Onom - TENNONOTEPU NOMELLEHNSI NPU PACHETHBLIX yCnoBmax, BT;

Omp.n - NONE3HLIA TENNOBOW NOTOK OT Tennonposofos (Tpy6), BT.

[Tone3Hbln TENNOBOK NOTOK OT TENSIONPOBOAOB NPUHUMAETCA ODLIMHO pPaBHbIM
90% ot obwen TennooTgayn Tpyd nNpu nNpoknagke Ux y HapyXHbiX CTEH N JOCTUraeT
100% npu pacnonoXXeHnm CTOAKOB Y BHYTPEHHUX Neperopoaok.

B Halwem npumepe npunumaem O, =090,

rae Qmp =qmp. 8 me. 6+qmp. g’ me. 2 (52)
Gmp. ¢ VN Qmp - TENMNOBBIE NOTOKN 1 M OTKPLITO NPONOXKEHHBLIX COOTBETCTBEHHO BEP-
TUKaNbHbIX U FTOPU3OHTaNbHbLIX Magkux Tpyod, onpegensembie No NpUNoXeHno 2, Bt/m;

Ly ¢ W Ly, , - 00WAA ANMHE COOTBETCTBEHHO BEPTUKANbHbLIX Y FOPU3OHTANbHbBIX
TENNONPOBOLOR, M.
[TonesHbin TennoBoi NOTOK OT Tpyd O,

pmp =1, — 1, =109 - 20 = 85°C (6e3 yuéTa oxnaxneHus soabl B paguartope), rae

t, - TemnepaTypa TENSIOHOCUTENA Ha BXO4e B paguaTopHbin ysen, °C.
o =09(4,12,7+74,1.0,8-1,28) = 248 BT.

= mp.n

pacy __ — Qmp.n = 1200 — 248 = 952 BT.

np  X=nom
[lo Tabn. 3.3 npuHumaeM 3HadeHue KoappuuueHTa 3aTeKkaHust Opp PaBHbIM
0,24. Pacxof oAbl yepes npubop paseH M, = a,, M, =024-0,133 =0,0319 kr/c.

[lepenan TemnepaTyp TEMNIOHOCUTENA MEXAY BXOAOM B OTONUTENbHLINR npnbop
1 BbIXOAOM M3 Hero Ar,, onpegenserca no opmyne

L, onpeneneH npn TeMmnepatypHoOM Hano-
pe ©
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pacy
= an — 952 — 75130C , (53)
" C-M, 41868-0,0319

raoe C — yaenbHasa Tenno&MKocTb Boabl, paBHasa 4186,8 x/(kr-°C).
TemnepaTypHbi Hanop @ onpegenseTca no hopmyne (4.2).
AV}

©=1,-—"~1,=105-3,55-20=81,45°C.

Onpepensem npeasaputensHo, 0e3 yuéTa HEU3BECTHbLIX HaM MoKa 3HAYEHUN KO-
achduUNEeHTOB B3 U P U NO3ITOMY NPUHATLIX paBHbiIMU 1, TpebyemMbi TENIOBOK NOTOK

At

pagnaTopa npu HopManbsHbix ycnosusix O™ no copmyne

"y

ore 952

Qmp _ = np
HY

o, ¢, p-b 1221-0812-1-1
roe ¢;n @ - bespasmepHbie KO3hPULNEHTLI, NPpUHUMaemble no Tabn. 4.6 n4.7.

- 960Bm | (5.4)

cxona U3 nonyyeHHoro sHadernsa O™, onpegensemM Konu4ecTBo CeKkunn B pa-
Wy

nuatope N no popmyne

mp
N = Ow = 060 =495 wm. (5.9)

q,, 194

B panbHenwem, npuHumaa no Tadbn. 4.4 (B3:=1 n no Tadbn. 4.5 p=1,01,
onpeaensiem nNpeaBapuTenbHO NPUHKUMAEMOE K YCTAHOBKE KONTUYECTBO cekuun N yfm‘j no

dhopmyne

N =N:Bs:p=4,95:1:1,01=4,9 wr (5.6)

yem,

[TpuHuMaem k yctaHoske paguaTtop BIMEX 500 x5 ¢ Q, = 970 BT.

HanomMHuUM, 4TO C Y4ETOM peKOMeHaauuu [/] pacxoXgeHne mexay TennoBbivMin
NoTOKaMu OT Tpebyemown U yCTaHaBnmBaemou nrollagen noBEPXHOCTU HarpeBa OTo-
NUTENBLHOTO Npubopa AoNyCKaeTcs B npefenax: B CTOPOHY YMeHbleHUs — no 5%, Ho
He bonee, yem Ha 60 BT (npn HOpManbHbLIX YyCNOBUAX), B CTOPOHY YBEUYEHUA — A0

onvxKauwiero Tunopasmepa.
B obwiem cnyvae HeBAaska npu nogdbope npubopa onpenensieTca no gopmyne

[(0,,—Q0™).0™]) 100% = [(970-951):951] -100 = 2%. (5.7)
HY Hy

[TocKOsbKY npu MNPUHATOM KONWYECTBE cekuuin B3 U p He MeHsaTCes,
NONOMHUTENBHbIE KOPPEKTUBLI He BHoCATCH. OKOHYATENbHO MNPUHMMAEM K YCTaHOBKE

pagnatop BIMEX 500 x 5.
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6. YKASAHUA MO MOHTAXY BUMETANITNYECKUX
CEKUMOHHBLIX PAOUWATOPOB «ARMAT BIMETAL» («<BIMEX»)
K OCHOBHbBLIE TPEBOBAHUA K UX SKCIMINYATALUN

6.1. MoHTa)x bumeTannuuecknx CEKUNOHHbIX paanaTtopoB «Bimex» npounssoaunT-
ca cornacHo TpebosaHusm CHwull 3.05.01-85 «BHyTpeHHue canHuTapHO-TeXHUYECKUue

cuctembl» [10], HacTosILMX pekomeHaaunn, a TaKke pekomeHgaumm [11].
6.2. PagunaTopbl, Kak ykasbiBanoch, NOCTaBNAKTCA OKpaweHHbiMu. Beck npubop

B cObope ynakoBaH B TepMOyCafoYHYy0 NONUITUNEHOBYIO NMIEHKY, @ 3aTEM B KapTOHHYIO
KOPOOKY W CHapyXu ellé pa3 B NoAU3TUNEHOBYIO NNEHKY.

Haunbonee uenecoobpasHa nocraBKka pagMaTopoB 3aBOACKON COOpPKU NO cne-
undurKaunu 3akasdmka (HenocpeacTBeHHO ¢ 3aBoga Unu co cknana B Mockee).

[Tpy HeobxooAuMOCTU NeperpynnupoBKU paguaTopoB CNeayeT yuuTbiBaTb, HTO
OHa [0MKHA BbINOMHATLCA HA BbICOKOM NPOPECCUOHaNbHOM YPOBHE: 3epkana ronosok
CEeKUMN OOSMKHbI ObITb TLATENMBbHO, HO OCTOPOXHO OuMLLEHbl OT CTapbixX NPOKNagox,
BMECTO KOTOPbLIX AO0MKHbl ObiTh YCTAHOBNEHbI Ka4YeCTBEHHblE HOBble UPMEHHbIE,
CTSKKA CEeKUMW [OoMmKHa ocyllectenaeTca 0e3 nepekocoB M ObiTb NnoTHoW. Pe3bba
HuNneneu u NpobOK AOMKHA BXOAUTL B 3aUennieHne ¢ pe3bLbon ronoskn pagmnatopa He
MeHee 4YeM Ha 4 Hutkn. MoHTaX npoboK pekomerayeTcs OCYLWEeCTBMNATh
ONHaMOMETPUYECKUMU KItoHamu.

[Tocne neperpynnupoBKu pagmuaTtop HeoDX0AUMO UCNbLITaTb HA TEPMETUYHOCTS.

6.3. MoOHTax paguaTopoB BeOETCA TONbKO Ha nNOAFOTOBMEHHbIX (OLWTY-
KaTYpPEHHbIX N OKpaLLeHHbIX) NOBEPXHOCTAX CTEH.

6.4. MOHTaX pagnaTopoB HeobxoAMMO NPoOU3BOANTL B cneayrowem Nopsaake:

- pa3MeTUTb MecTa YCTaHOBKU KPOHLUTEUHOB,;

- yOanuTb yNakoBKY TOMbKO B HEOOX0AMMbLIX ANA MOHTaXKa MecTax;

- 3aKpennTb KPOHLWTENHLI Ha CTeHe atobens-reosgamu (arobenamu v wypynamum)
C npeaBapuTellbHbIM CBEPNIEHNEM OTBEPCTUM B CTEHaAX noa Ardenu vnun 3aanenkou
KpenéxHblX feTanen LUEeMEHTHbIM pacTBOPOM (He AonyckKaeTCcs NPpUCTPpenka K cTeHe
KPOHLUTENHOB, Ha KOTOPbLIX KPENATCA OTONUTENbHbIE NPUDOPLI U TENNONPOBOAL! CUCTEM
OTONNEHUSRA);

- YCTAHOBWUTb paanarTop Ha KPOHWTEeWHax Tak, 4ToObl ronoBkM paguaTopa
(MexXgy cocelHNMK CEKLMAMU) Nernu Ha KPHoKN KPOHLLUTENHOB;

- COEINHUTDL paagnaTop ¢ NoABOAALMMU TENNONPOBOAAMI CUCTEMbI OTOMNNEHUS,
obopyaoBaHHbIMKM Ha HWKHEW UNN BEPXHEW nNOABOAKE KpaHOM, BEHTUNEM UMK
TepMOCTaTOM,;

- NOCNEe OKOHYaHUA MOHTaXa cneayeT OMUCTUTL YNakoBKY pagunartopa OT Mbinuv u
3arpsA3HEHN N 3aTEM CHATL 3aLMTHYIO YNAKOBOYHYIO NNEHKY.

6.5. [lpn MOHTaXXe HacTeHHbIX paguaTopoB cneanyer usberatb cnydyaeB ux
HenpasuiibHON YCTaHOBKMU:

- CIMULWLIKOM HWU3KOro pasMmelieHus, T.K. Npyu 3asope Mexay nonoM U HU3OM
paguatopa, meHbwem 100 MM, yMeHbllaeTcs 3PMdEeKTUBHOCTbL TennoobmeHa Wu
3aTpygHsieTca yoopka nog pagnatopom;

- YCTAQHOBKU pagunatopa BNMOTHYKO K CTEHE UMW C 3a30pOM, MEHbLIMM 25 mMm,
yxyawarwLlen Tennootaady npnbopa u Bbi3biBaloLen neifieBble crneabl Hag npubopom:

- CJIULLUKOM BbLICOKOW YCTaHOBKW, T. K. NpW 3a30ope mexay nosioM U HU3OM
paguatopa, bonbwem 150 MM, yBenuumuBaeTcA rpaguveHT TemnepaTtyp Bo3ayxa no
BbICOTE noMeLUeHus, ocobEeHHO B HWKHEN ero 4acTy;

- CANWKOM Manoro 3asopa Mexgy Bepxom paguartopa U HU3OM NOAOKOHHMKA
(MeHee 75 % rnyOuHbl paguatopa B YCTaHOBKE), T. K. NPU 3TOM yMeHbLUaeTcs

TENNOBOW NOTOK paguaTopa;
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- HEBEPTUKANbHOro NONOXEHWUA CeKUUWN, T. K. 3TO yxyawaeT TENNOTEXHUKY W

BHELWWHWUN BUA pagnartopa;
- YCTAHOBKW nepen paanaTtopoM fekopaTuBHbIX 3KpaHOB WU 3aKpbITUA €ero

WTOpaMK, T. K. 3TO Takke NpUBOAUT K YXYALUEHUIO TensnooTaAayu v rmrmeHnYecKux
XapakTepucTuK npubopa un uckaxxaet paboTy TepMmocTarta ¢ aBTOHOMHbLIM 4aTYUKOM.

[lpn aBTOMaTHMYECKOM perynupoBaHun He pekoMeHayeTca pasmelaTb aBTOHOM-
Hbl€ TePMOCTAaTbl Ha paccTosHMn MeHee 150 MM oT npoéma DankOHHOU ABEpU U MeHee
200 MM OT HU3a NoAoKOHHMKA. B aTux cnydyasx cneayer UCnonb3oBaTbh TEPMOCTATHI C
BbIHOCHbBIM JaTYUKOM.

6.6. KaTteropunyecku sanpellyaeTca [ONOMHUTENbHAA OKpacka paauartopa «me-
TannMYecKuMmn» Kpackamm (Hanpumep, «cepebpsHKoOU») U BO3AQyXOBbINYCKHOrO OTBep-
CTUS BO3AQYXOOTBOAYMKA B Cnyyae ero yCTaHOBKMW.

6.7. B npouecce akcnnyataymu cnegyeT NnpoM3BoauTh OYUCTKY paanaropa B Ha-
yane oTONUTENbHOro cesoHa u 1-2 pasa B Te4yeHue oTonuTeNnbLHOro nepuoaa.

[Tpy o4nUCTKE paamaTopoB HENb3sA UCNONb30BaTb abpa3uBHble maTepuansl.

6.8. WcknioyaeTca HasBewwumBaHue Ha OumeTannuyeckne paawartopbl C aniomu-
HUEBBLIM OpebpeHneM NOPUCTLIX YBNAXXHUTENEW, HanpumMmep, U3 ODONCKEHHOW MMUHDI.

6.9. He pekomeHayeTca AonyckaTb NOMHOro nNepekpsiTUa noasofa TENNOHOCU-
TENA K 3anonHeHHoMmy Boaon paauaTtopy. OTKNoYeHue paauartopa, Hanpumep, wapo-
BbIMM KpaHaMW Ha noaBOAKaX AONYCKAETCA MNpu Hanuuny BO3QyXOOTBOAYMKA, KOTOPLINA
B 3TOM cny4dae AomkeH OblTb OTKPLIT. BO unsbexaHne onopoXHEHUA paguatopa BO
BpEMS Hanaao4HbIX paboT Ha CTOSAKE, K KOTOPOMY NOAKNIOYEH Npubop, pekomeHayeTces
NEPEKpbITb 3aNOPHLIN KpaH, YCTAaHOBMEHHbLIA HA HUXHEN NOABOAKE, NMPU 3TOM Hanuyue
BO3AYyX0OTBOAUUKA HE TpebyeTcA.

6.10. Npu ucnonb3oBaHUK B KayecTBe TENNOHOCUTENSA ropsiyen Boabl €€ napa-
METPb!, KaK yKasblBanocCb, AO/MKHbI YAOBNETBOPATL TpeboBaHuAM, npusBenéHHbLIM B
«lpaBunax TeXxHUYECKON IKCnnyaTauum anekTpuyecknx ctaHuum n cetenm Poccumnckon
depepauunn» P 34.20.501-95 [3].

CopepxaHve pacTBOPEHHOIO KMcCnopoaa B BOAE CACTEM OTOMNEHUA HE AOMKHO
npesbiwaTs 20 Mkr/am® [3], [12], a 3HayeHue pH Ans BumeTannuyeckux paavaTopos
NOMKHO bbITb B npepenax 8,3-9,5.

ConepxxaHue B Boge xenesa (Ao 0,5 mr/aM®) v Apyrvx npumeceit - cornacHo [3],
0BLLas KECTKOCTb - A0 7 Mr-3Kke/am”>. -

6.11. [ina ymeHblIEeHUA onacHOCTY NoAWnamoBon KOppo3nKn LenecoobpasHa yc-
TaHOBKa [ONOSTHUTENbHbLIX MPA3SEBUKOB, & B Criyvyae NpUMEHEeHUs TEPMOCTATOB eLé U
hunbTpoB, B TOM YUCIe U NocTosakoBbiX. B obwem cnyyae KonuyecTBO B3BELLUEHHbIX
BELLECTB He AOMKHO NpeBbilLaTh 5 mriom®.

6.12. 30biTOMHOE faBneHUe TENNOHOCUTENA, paBHOE CyMMeEe MaKCUManbHO
BO3MOXHOIO Harnopa Hacoca wunu AasneHusa B Maructpansx TENNOBOW ceTU (Npu ane-
BATOPHbIX BBOAAX) U rMApOCTAaTUYECKOro AasneHus, He AOMKHO B pabouem pexume
CUCTEMbLI OTONNEHNA NpesBblWaTh B nlobom pagmatope 1,5 nnn 2 Mila (B 3aBucuMocTu
OT 3aBOACKOro ucnbiTarenbHOro gasnenuns). MMHMManoHoe fgaBneHne nNpu onpeccoBKe
cCUCTEMbl OTonNeHus AOMmKHO BbiTb B 1,25 pasa 6onbwe pabovero (n. 4.12.31 P
34.20.501-95) [3].

3ameTtum, yto CHull 3.05.01-85 ponyckaert nonyropHoe npesbitleHne pabove-
ro AaBneHus Npu onpeccoBke, OAHAKO NpaKTuka U aHanu3 yCnoBMM aKcniyaTtauum oTo-
NUTENbLHbLIX NPUBOPOB B OTEYECTBEHHLIX CUCTEMax oTonneHus, nposeféHHbii OO0
«Butatepm», nokasbiBaloT, YTO 3TO NpEBbILLEHUE AOIMKHO HaxoAUTbCA B npeaenax
25%. MNpwn 3ToM cnepyeT UMETb B BUOY, YTO AaBNEHWE NpU ONPEeCCOBKE He OONMKHO
npeBbIlaTh MakCUManbHO OONYCTUMOro AnA camoro «cnaboro» aneMeHTa cucTembl.
Hanpumep, npy npUMEHEHUN TEPMOCTATOB, pacCUMTaHHbIX H2 MakCcuMmanbHoe pabovee
nasnenve 1 Mlla, ponycTMMOe AaBneHwe OnpecCcoBKU CUCTEMbI HEe AOMKHO NPEBbI-
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watb 1,25-1,5 Mlla HesaBucumo oT mMakcumanbHOro padouero nsbblTOYHOro aasne-
HUS, HA KOTOpOEe pacCiYuTaH paguartop.

6.13. He pekoMeHayeTcs ONOPOXHATbL CUCTEMY oTonneHus bonee, yem Ha 15
OHEW B roay.

6.14. Bo nsbexaHue samepsaHus BoAbl B paguartopax, NpuBoAsaLLEro K Ux pas-
pbiBy, HE gonyckaeTtcs obayB paguartopa CTpysMu BO3ayxa C oTpuuaTesribHOW Temne-
paTtypon (Hanpumep, npu NOCTOAHHO OTKPbLITOW hopToUKe unu BOKOBOMU CTBOPKE OKHA).

6.15. Pagnatopbl AOMKHbI XpaHUTbCA B ynakOBaHHOM BuAe B 3aKPbITOM rnome-
LWeHun 1 ObiTb 3aliullieHbl OT BO3AEUCTBUS Bnaru 1 XMMMYeCcKnx BellecTB, Bbi3biBalo-
LLINX KOPPO3UI0. '

6.16. Pagnatopbl «BIMEX» MoryT npuMeHATbLCA B cUcTeMax, 3anonHEeHHbIX aH-
Tucdpusom. B 3TOM cnyyvae npu repmeTusaunm pesbboBbiX CoegnHEHNA TENNONPOBO-
noB, GUTUHIOB U OPYrux 3NeMeHTOB CUCTEM OTONNEHUA MOXHO UCNONb30BaTb LUESIKO-
BUCTbIN NEH (HO HEe NeHbKy n 6e3 macnaHoW Kpacku), repmecun uny aHasapobHbie rep-
MeTUKN, Hanpumep, Tuna Loctite 542 n/nnu Loctite 55. PexomeHnayeTtca ana aton uenw
MCNONb30BAaTL TAKKE ANOKCUAHbIE 3Manu UM aManyu Ha OCHOBE pacTBOPOB BUHUNXIIO-
pPNAOB, akKpunoBbIX CMOJT U aKpUNoBbIX CONONUMEPOB.

AHTUDPU3 AOMKEH CTPOrO0 COOTBETCTBOBATL TPeboBaHUAM COOTBETCTBYIOLLNX
TEXHUYECKUX YCNOBUWU. 3anofHeHue cucteMbl aHTUOPU3OM AOMYyCKAaeTCA He paHee,
yem Yyepes 2-3 AHA Nocne e€ MOHTaxa.

3 ucnonb3yembix B Poccun MapoK aHTUpu3a 3acnyxuBaeT BHUMaHUA NO-
crasnaembit OO0 «lenuc UHT» (Ten. (085) 748-87-13) Hu3ko3amMep3aoumn TennoHo-
cutenb «DIXIS-30» ¢ Hanbonee onTuManbHbIM ANA OTEYECTBEHHbLIX YCITOBUMA SKCNya-
Tauum COOTHOLWEHUEM rMukons u Bogbl. cnonwlosanme aHtudppusa «DIXIS-65» npw
pasdaBneHun ero BOAOK B «AOMALLUHNUX» YCNOBUAX MOXET YXYALUUTb KaYECTBO CMECH.

3acnyxusaeT sHuManune tarke aHTUdPpu3 «DIXIS-TOP» Ha nponuneHrnukone-
BOU OCHOBeE.

6.17. Ilpy BbINONHEHUN CUCTEM OTONNEHUA U3 MeaHbIX TPYD Heobxoaumo npu-
MEHATb NepexoaHnkn u3 OpoH3bl NN KaYecTBEHHOU NaTyHU. B 3TOM cnyyae ncnonb3o-
BaHWe NbHa ONK8 repMmeTusauun coeguHeHunn sanpelieHo. MoXHO NMPUMEHSTL Bbllle-
ynoMsiHyTble repmeTuku (repmecun, Loctite 542, Loctite 55 n 1.n.).
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IlpunoxeHnue 1

Taoauua 11 1.1. JInHaMuyeckue XapaKkTepHCTHKH CTAJIBHBIX BOJA0ra3onpoBOAHbIX
Tpy0 mo I'OCT 3262-75* nHacoCHBIX CHCTEM BOASIHOI'O OTOMNJIEHHS IIPH CKOPOCTH
BOAbLI B HUX 1 M/c

OuameTtp Tpyd, Mm Pacxoa 8o/l YaensHoe Mpuee-

NpU CKOPOCTH AVNHaMU4ecKoe NEHHbIN

L

1 m/c, M/w nasneHue Ko3adhhuu,.

YaenbHaa xapakre-
DUCTUKA CONpoTUB-
neHns 1 M TpyObi

rnapas-

NNYECKoro
TpeHus

NdBH:
1/m

21,3 | 157 | 690 | 0,192 | 10,60 1,37 2,7
1,8
1.4
1
| 50 | 60 | 53 | 7800} 216 | 0,082 | 0,01063 | 055

[1pnmevaHns:
1) 1 Ma = 0,102 krc/M? ; 1 Mal(kr/c)? = 0,788:10° (krc/m%)/(kr/4) : 1 kre/m? = 9,80665 MNa :

1 (kre/M/ (xr/9)?= 1,271°-10° Nal(kr/c)* .

2) Mpn Apyrux CKOPOCTAX BOAbI, COOTBETCTBYHOWMUX OObIMHO NamMuHapHOU U nepexoa-
HOK 30HaM, 3Ha4yeHusi NpMBEeAEHHOIO KO3hdpuumneHTa rnapaBnmMyeckoro ConpoTUBIEHUSa U
yAEeNbHbIX XapaKTepPUCTUK cneayeTr KoOppekTupoBaTb COrMNAacHO W3BECTHbIM 3aBUCUMOCTSM
(cM., Hanpumep, A . AnbTwynb N ap. ['vapaepnuka v aspoavHamuka.- M., Crpounsaar,
1987). [Ana ynpowjerns 3TUX pacHETOB akTuyeckue ruapaenuveckne XapakTePUCTUKU
TPY® S, ¢ ' N KO3 PUUMEHTOB MECTHONO COMPOTUBNEHUSA OTBOAOB, CKOD U YyTOK U3 3TUX
TPYyD { Npy CKOPOCTSAX TENNOHOCUTENSA, COOTBETCTBYHOWMX YKa3aHHbIM 30HaM, B cucTeMax
oTonnexHunsa c¢ napametpamm 95/70 u 105/70°C MOXHO C AONYCTUMOWN ANS NPakTUYECKux
PAcYETOoB NorpewHoCcTLiO (A0 5%), onpeaensaTth, BBOAA NONPaBOYHbIM KOIMPPULMEHT Ha He-
KBAAPAaTUYHOCTb P4 , NO hOopMynam

BHyTpeHHNIA
dBH

iy
g'c
T o
A S
Q %
& o
C a5
e

HapyxHbiit d

95,4
28,62
5,74
1,72
0,39
0,18
0,045

12,35
3,7
0,742
0,223
0,061
0,024
0,006

S =8, @, (M 1.1)
C'=C'4 Qg , (M 1.2)
C=GCa s, (1M 1.3)
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