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MoaGop perynupylowmnx KnanaHoB U perynsTopoB AaBreHus

npousBoacTBa K «Tennocuna» ans BoAsAHbIX CUCTEM TENNONOTpPeO6neHns

[na non6opa perynupyloLwero knanaHa v perynatopa AaBneHus ans BoASHbIX
cucTem TennonoTpebneHns HeobxoaMMo onpeaennuTb AMameTp YCNoBHOro npoxoaa Dy,
MM, U MaKCcUMarbHYy MPONYyCKHY cnocobHocTb Kvs, M3/4, perynupytollen apmaTypsbi.
[na pacyeTa 3TUX NapameTpoB HEOGXOAMMO 3HATb MakCUMaribHbI 0GbEeMHbIV pacxon
BOAbI Yepe3 perynvpyoLyto apmatypy Gmax, M3/4. Ecnu aToT napameTp HEN3BECTEH, TO
OH onpeaensieTcst Yepes NPOEKTHYH TENMOBYIO Harpysky cuctembl Q, kBT

Gmax = 0,86 x Q/ (T1 = T2), (1)

roe T1 — Temnepatypa TENNOHOCUTENS B nodalolleM TpybonpoBoae TeNMoBOro NyHKTa,
OC-

T2 — TemMnepaTypa TennoHocuTens B obpaTtHoM TpybonpoBode TEMMOBOro MyHKTa,
°C

Huamemp ycnoeHo20 npoxoda paccumTbiBaeTcs no gopmyne
Dy = 18,8 X V(Gmax / V), 2)
roe V — ckopocCTb B BbIXOAHOM CEYEHUN perynumpyrowen apmatypsl, M/c.

CkopoCTb B BbIXOOHOM Ce4yeHun BblbupaeTcs w3 ycnosBusa obecneyeHus
ManowyMHon paboTbl perynupytoLLen apMmaTtypbl (LLym OT perynupytoLwien apMmaTtypbl Ha
pacctosHun 1 M mMeHee 40 [16) n OTCYTCTBMS 3pO3MBHbLIX MPOLECCOB B 3aTBOpE
apmaTtypbl. ECniv HET orpaHnyeHnin no wymy OT perynupyrowen apmatypsl (Hanpuvep,
ans UTM) npyHnmaem V = 5 Mm/c, nHaye, ecnv ecTb OrpaHUYeHns no wymy (Hanpumep,
ana VT mHorokBapTUMpHbLIX AoMOB), npuHumaem V = 3 Mm/c. (CnegyeT noHUMaTh, YTO
npv BbIGOpe 3aHMKEHHOW pacyeTHOM CKopocTu (MeHee 1,5 M/C) NoNyyYnm 3aBbiLLEHHbIN
AnameTp YCMOBHOro Npoxoda KranaHa W HeornpaBOaHHO YBENUYEHHYH CTOMMOCTb
perynupytrowlen apmartypsbl). [locne onpegeneHns pacdeTHOro avameTpa YCNOBHOIMO
npoxoga perynupyrowen apmatypbl n3 katanora K «Tennocuna» Bbibupaem knanaH
nnun perynaTtop ¢ 6nmxanwmm 6onbWMM JUaMeTpoM YCIIOBHOMO Npoxoaa.

PacuemHasi MakcumanbHasi MpPOMycKHasi CrMocoO6HOCMb pPErynupyroLen
apMaTypbl onpegensieTcst no dopmyrne

KV = Kzan1 Gmax / VAP, (3)

rae AP — pacyeTHble NOTEpU [aBreHUss Ha perynupyowern apmatype npu
MakcMmanbHOM o6beMHOM pacxoae, 6ap;

Ksan1 — KO9bPMUMEHT 3anaca.

Onsa perynatopa gasneHus koadduuneHT (Ksan1 = 1,2) obecneumBaeT HaCTPONKY
perynupyroLero opraHa [Ans pacyeTHOro pexvma B MPUKPBLITOM MNOJSIOXKEHUMU, YTO
no3sonsieT npu HeobxoanMMocTn obecneunTb pacxod Boabl yYepe3d cucteMmy Ha 20%
BonbLwe pacyeTHoro. [1na perynupytowero knanaHa (ksan = 1,0) 3anac no pacxogy
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obecneunBaeTCa NpaBWUIbHOW HACTPOMKOW nepenaga [AaBreHws, NOoAAEPXMBAEMOro
perynsiTopom Ha perynmpyemMom y4yacTke.

MoTepn p[aBneHWss Ha perynupylollen apmatype BblbvpaeTcs W3  yCroBus
obecneyeHnss Ka4eCTBEHHOIO perynmpoBaHus TemnepaTypbl BOAbI Anst NoTpebuTtens.

Ana peeynupyrowe2o knarnaHa pacyeTHble MNOTepu [OaBfeHus BbiOMpaT U3
ycrnosus obecneveHnst BHELLHEro aBTopuTeTa knanana 6onbiwe 0,5:

— Ona 3akpblton cuctembl BC 1 HesaBMCMMOW cucTeMbl TennonoTpebrieHus
paBHOM NOTepsAM OaBfneHnsa B TennoobMeHHMKe C NoABOAAWMMU TensnonpoBogamn r
apmartypou;

— ANnga oTKpbITOM cnuctembl NBC 1 3aBrcmon cuctemMbl TennonotTpebneHns paBHom
noTepsiM AaBrfieHMsl B COOTBETCTBYIOLLEN cucTeme (B OOMbLUMHCTBE Cry4YaeB MOXHO
npuHaTb AP = 0,4 6ap).

Lnsa peaynsmopa nepenada 0asneHusi pac4eTHbIe NOTepU AaBreHNUs onpeaensioT
M3 ycnoeusi cpabaTbiBaHUS M3ObLITOMHOIO pacnofiaraemoro nepenaga AaBrieHus Ha
BBOJE B cUCTEMY TennonoTpebrneHus

AP = APcuct — APpy — APpon, (4)

rae  APcuct — pacnonaraembli  nepenaj OaBneHWss Ha BBoAe B CUCTEMY
TennonoTpebnexus, 6ap;

APpy — nepenag OaBneHusi nogaepXvBaeMblii PerynatopoM Ha perynmpyemom
yyactke (4actb TpybonpoBoga ¢ obopyaoBaHMEM, Ha KOTOPYH OKasblBaeT BIIMSHUE
paboTa perynsatopa nepenaga gasneHus), 6ap;

APpgon — notepu gaeneHusi B TpybonpoBogax, apmatype n obopynoBaHUM BHE
perynmpyemoro y4yactka cuctembl Tennonotpebnenus, 6ap.

HeobxoaumMo 0TMETUTb, YTO €Cnn pacnonaraembln nepenag AaBneHus Ha BBOAE B
cuctemy Tennonotpebnenna APcuct < 0,7 6ap, To perynsatop nepenaga LaBrieHus
yCTaHaBnuBaTb HeuenecoobpasHo. B aTtom cnyyae Heobxooumo cornacoBatb C
TennocHabxawwen opraHusaumen BO3MOXHOCTb obecneyeHnss 6ornee BbICOKOro
pacnonaraemMoro rnepenaga AasrneHuss Ha BBoAde B cuctemy wunu otcytctene B UTTI
perynaTopa nepenaga AaBreHus.

Ana peaynamopa 0OaeneHusi «rocrie cebs» u «0o0 cebss» pacyeTHble noTepwm
aaeneHna AP BbiBupatoT mcxogd m3 pewaemMblx 3agad. Kak npaswuno, perynsaTtop
AaBneHusa «nocne cebsi» ycTaHaBnMBalT Ha nojawowem TpybonpoBoge OTKPbITON
cuctembl FBC 1 3aB1CUMMON cucTembl TennonoTpebnexHns ons 3awmtbl 060pyaoBaHUS U
notpebutens ot npeagenbHoro gaeneHus Pnpen (kak npasuno, 6onee 6 atm). B atom
cnyyae

AP = P1 - Pnpeag, (5)

rae P1 - paBneHve B nogawowem TpybonpoBoge Ha BBoAe B CUCTEMY
TennonoTpebneHus, 6ap.
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Kak npaBuno, perynatop AasneHus «ao cebs» ycTaHaBnvMBaloT Ha obpaTHOM
TpyGonpoBoae OTKpbITOW cuctembl MBC 1 3aBUCKMMOi cucTeMbl TennonoTpebneHve
MHOFOKBapTMPHOro AoMa Ans oGecrneyeHns B cUcTeMe YBENUYEHHOro AaBneHus PyB u
3aWnTLl ee OT 3aBO3ayLIMBaHUS. B aTom cnyyae

AP = PyB - P2, (6)

rae P2 — naBneHve B obpaTHOM TpybonpoBoze Ha BBOAE B cUcTeMy TennonotTpebneHus,
6ap.

lMocne onpeneneHnsa pacyeTHOM MakCcMMarbHOW NPOMYCKHOWM CnocobHOCTU Kv 13
katanora K «Tennocuna» no GnmxanwemMy MeHbLUeMY AN PErYNMPYIOLWKNX KNanaHoB
n Oonbwemy [Ons pPerynaropoB [aBrfieHUs 3HAYEHUIO YCITIOBHOW  MPOMYCKHOW
cnocobHocTn Kvs BbibMpaeTcs perynupytollas apmartypa.

Hanee, Heob6xoamMmMo nocunTaTb, Kakon GyaeT dhakTuieckui nepenag LgaBreHus
AP, 6ap, Ha NOMHOCTbIO OTKPbLITOM apmaType npu BblIOPaHHOM 3HAYEHWUM YCITOBHOW
NPOMNYyCKHOM cnocobHoCTM Kvs:

AP = (Gmax | Kvs)2. (7)

dakTnyeckni nepenag  OaBneHMst Ha apmaType HeobxooumMo 3HaTb Ans
npaBunbHoro nogGopa perynaTopa nepenaga [AaBreHUs, KOTOpbIA  Bcerga
paccunTbIBAETCA NOCNEAHUM.

Mepenan gaesneHus, NnoaaepXMBaeMbIn perynartopomM Ha perynupyemMom yvacTke,
onpepgensetcd no popmyne:
APpy = AP.pK / Kzan2 + APpy1, (8)

roe AP.pk — dpakTnyeckne notepu AaBneHust Ha NOSTHOCTBIO OTKPbLITOM perynmpytowem
KnanaHe, 6ap;

Ksan2 = 0,7 — kKo3a(ppuuneHT 3anaca perynupyrowero KramnaHa, KoTopbin
obecneunBaeT HaCTPOMKY perynuMpylowero opraHa pfAnsa pacyeTHOro pexuma B
NPUKPLITOM MOMOXEHWMU, YTO NO3BONLAET Npu HeobxoaMmMocTn obecneynTb pacxod Boabl
yepes cuctemy Ha 20% GornbLue pacyeTHOro;

APpy1 — noTepu aaBneHusi B TpybonpoBogax, apmaTtype n obopyaoBaHum, Kpome
perynupyoLero KnanaHa, Ha perynmpyeMom yyacTke cucTembl TennonotpebneHus,
6ap.

Ona perynatopoB [aBneHns Takke Heobxoaumo onpeaenutb AOMYCTUMbIN
nepenaa aasneHu APnpepn, 6ap, Ha NONHOCTBLIO OTKPLITOM perynstope no popmyne

APnpep = Z (PBx — PHac), 9

roe Z — KoahmumMeHT Havana KaButTauum, KOTOpbIv yKasaH af1s Kaxgoro perynstopa B
katanore 'K «Tennocunay;

PBX — AaBneHve TENNOHOCUTENS Nepes perynatopom, bap;

PHac — paBneHWe HacblWweHHbIX NapoB BoAdbl, NpUHMMaemoe no Tabnuue B
3aBMCUMMOCTM OT TeMnepaTypbl BOAbI Nepes perynsatopom, 6ap.
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TERYARE Ko sARLSHER

Ta6bnuua 1. OnpepeneHve pAaBNeHUA HacbIWEHUA B 3aBUCMMOCTU OT
TeMnepaTypbl Bogbl

Temnepatypa
Boabl, °C

70 75 80 85 90 95 100 105 | 110| 115|120 | 125 | 130 | 135 | 140 | 145 150
PHac, 6ap -0,69 |-0,61|-0,53|-0,42| -0,3 | 0,15 | 0,01 | 0,21 |0,43]|0,69|0,99|1,34| 1,7 | 2,11 |2,57| 3,11 | 3,74

PerynaTtopbl AaBneHus He AOMKHbI paboTtaTtb npu AP > APnpepf u3-3a onacHocTu
BO3HMKHOBEHMWSI KaBUTaLMN B HUX, YTO NpuBeAeT K ObICTPOMY W3HOCY perynmpyoLwero
opraHa. Ecnu B pe3ynbTtaTe pacyeta nonyy4unu AP > APnpea, To cnegyeTt pacCMoOTpeTb
BO3MOXHOCTb YCTAHOBKM perynatopa AasneHus «go cebs» Ha obpaTtHom Tpybonposoae
ONA yBENUYEHUs OaBEHUs B CUCTEME UMM YCTAHOBKU PErynupylowen apMmaTtypbl Ha
obpatHom TpybonpoBoae B obnacte bonee HU3KUX TemMnepaTyp.

Mpwn ycTaHoBKe perynsitopa nepenaga AaBleHUs Ha nogatwolem TpybonpoBoae
AONYCTUMbIA nepenaj OaBneHuid Ha MOSNIHOCTbIO OTKPLITOM PEerynupylowem KnanaHe
onpeaensTb He Haao.
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BbiGop perynupyrowmnx KnanaHoB U perynsaTopoB AaBreHUs NpsiMoro
AeNCTBNA NO HOMOrpamMmme.

Tpebyemyto NponyckHy xapakTepucTuky Kv, M3/4, knanaHa, koTopasi onpegensieTcs B
3aBMCUMOCTU OT TpebyeMoro pac4éTHOro pacxoga TEMMOHOCUMTENS Yepes knanaH u ot
dakTuyeckoro nepenaga [OaBfeHMW Ha HEM MOXHO OMNpedenvTb Mo HoMorpamme
obopynoBaHus K «Tennocuna»

HOMOFpaMMa perynmpyrwinx KrnanaHoBs.

ka0 050 a0 95 0

30Ha 3aBBIIICHHBIX JrnamMe

AAREREY

0,04 0,07 0,1 02 03 0507 1 2 3 5 7 10
[epenan naBnenus, 6ap

Mpumep. Heobxogmmo nopobpatbe OBYXXOOOBOW PErynNUPYHOLWUIA KnanaH npu
pacxoge ceTeBoro TennoHocuTens 15 M3/d. MMoTepu OaBneHust Ha MOSHOCTLIO
OTKPbITOM perynupyrowemM kranaHe npuHMMaem COrfacHO pekoMeHZ4auunsm W
apekTnBHOM obnactn Ha Homorpamme AP = 0,4 6ap. Haxognm Ha HOMorpamme
TOYKY NepeceyYeHnss ropu3oHTanbLHoOW NpsiIMon oT pacxoda 15 M3/4 ¢ BepTMKanbHoW
nuHnen ot nepenaga paenexnvs 0,4 6ap (cm. Homorpammy). [MpuHMMaem
onvxkanwmn kv = 25 m3Md. U3 katanora K «Tennocuna» onpenensem Ans
kv = 25 m%/4 anameTpbl 40, 50 1 65 mm. MNMpoBepsieM Ha AeCTBUTENbHYO CKOPOCTb
B knanaHe (3)



) Enrochaa

TEYFINE Ko ‘ll'l_‘lHHH

V = Gx(18,8/[y)? = 15%(18,8 / 40)? = 3,31 wm/c.
V = Gx(18,8/[y)? = 15%(18,8 / 50)? = 2,12 wmc.
V = Gx(18,8/[y)? = 15%(18,8 / 65)2 = 1,25 wmc.

CornacHo pekoMeHgauusim npuHMMaem BTOPOW BapuwaHT M Bblbupaem TRV-50-

25.1
Homorpamma perynsatopoB AaBneHus.
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[lepenan naBnenus, Oap

Mpumep. Heobxogmmo nogobpate perynaTop nepenaga AaBreHUs Npu pacxoae
ceTeBoro TennoHocuTens 9 m3M4. Mepenan OaBneHWs Ha MOJNHOCTbI OTKPLITOM
perynatop nepenaga [AaBrieHUs MNpUHMMaeM COrfacHO pekoMeHdauusm U
apekTnBHOM obnactu Ha Homorpamme AP = 0,4 6ap. Haxognm Ha HOMorpamme
TOUKY NepeceyveHnst TopM30oHTanbHOW NpsSMON OT pacxoda 9 M3/4 ¢ BepTMKanbHOW
nuHnen ot nepenaga paeneHvss 0,4 6ap (cm. Homorpammy). [MpvHMMaem
onvxkanwmn kv = 16 m3Md. U3 katanora K «Tennocuna» onpenensem Ans
kv = 16 m3/y gnameTpbl 32 1 40 mMm. [NpoBepsieM Ha OEACTBUTENbHYH CKOPOCTb B
knanaHe (3)
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V = Gx(18,8/[y)? = 9x(18,8 / 32)? = 3,11 mlc.
V = Gx(18,8/[y)? = 9x(18,8 / 40)? = 1,99 m/c.

CornacHo pekoMeHgaumMsm NnpMHMMaem BTOPOM BapuaHT u Bblibupaem RDT-1.1-40-
16.

OaHo: UTI1 xunoro 3ganus;

HesaBucrmoe npucoeamHeHve cucteMbl otonneHus (puc. 1);

Likagp yrpaenerus TLLY T4B
Modyrb yrpaeneHusi _@
TTR
P 1=8 6ap TRV
T1=150 C
G=12,9 M/ - Tar
— HA U -
x b ©
2 5
P2=356ap TaT 3 3
T2=70C S
— =, N7, @{ —
2

PucyHok 1

P1 =8 6ap — aaBsneHue B nogatowem Tpybonposoge UTIT (nocne ysna y4éTta TennoBou
aHeprumn); P2 = 3,5 6ap — aasneHne B obpatHom Tpybonposoae UTI1 (nocne y3na yyéTa
Tennoson 3Heprun); T1 = 150°C — Temnepatypa B nogatowiem Tpybonposoage UTIT;
T2 =70°C — TemnepaTtypa B obpaTtHom Tpybonposoae NTI; Q = 1200 kBT — 3agaHHas
Tennosagd Harpyska UTTT;

Heob6xoauMMo: BbINOMHUTL  MMOPABNYECKNA pacyéT BHeLWHero KoHTypa WTI,
npegycMoTpeTb OrpaHMyeHMe Mo MakCUMarnbHOW TemnepaType TennoHocuTens,
BO3BpaLLlaemMoro B TEMNSOBYIO CETb.

NMpumeyaHue:

B npuBemeHHoM npumepe oGopydoBaHuWe (perynupylowmidi  KnanaH, perynstop
nepenaga AaBlneHU) ycTaHaBnMBaeTCs Ha nogawlwem TpybonpoBoae TenroBOro
MyHKTa 4N HAarnsgHOCTY NPOBEPKU Ha KaBUTaumio. B peanbHo CyLLecTBYOLLEM NPOEKTe
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(npu He3aBucumom npucoegmHeHun CO) uenecoobpasHee NOCTaBUTb pPerynupyroLlme
anemMeHTbl (perynupyowmin KnanaHa n perynatop nepenaga AaBreHuin) Ha obpaTHbIn
Tpybonposog TennoBoro nyHkTa. [Npu yctaHoBke Ha obpaTHom Tpybonposoae, MOMUMO
MUHUMM3ALUMM  PUCKA BO3HMKHOBEHWUS KaBUTaUMW, YBENMYMBAETCA CPOK CNyXObl
obopynoBaHus, 3a cyeT paboTbl Ha bonee HU3KNX TemnepaTypax.

Bce BennunHbl gaBneHus B npumMmepax Hmxe npmBeaeHbl B N30bLITOYHBIX BENTUYMHAX.

PewweHue:

1. PaccunTbiBaem Tpebyemblii pacyETHBIN pacxod TennoHocutens G, m3/4, no
BHeLLHeMy KoHTypy UTIT (1):

Gmax = 0,86 x Q/(Tl - TZ),
roe Q — 3afaHHas Tennosas Harpyska, KBT;

T1 — TeMnepaTypa TensIoHOCUTENS B NoAatolieM TpybonpoBoae TensioBoro nyHKTa,
OC’
T2 — TeMnepaTypa TennoHocuTens B o6paTtHOM TpyGonpoBoAe TENNOBOrO NyHKTa,
°C.
Gmax = 0,86x1200/ (150 — 70) =12,9 m3/u.

2. PaccuuTtbiBaem pacnonaraembin Hanop APutn, 6ap, Ha BBoge B VTl (nocne
y3na y4éTta TennoBon aHeprum):

APutn = P1 - P2,

rae P1 — naBneHue B nogatowem Tpybonposoge Ha Beoae B LTI, Bap;
P2 — paBneHne B obpatHoM Tpybonposoae Ha Beoae B UTTT, Bap;

APutn =P1-P2=8-3,5=4,5 6ap.

3. Mopbupaem TennoobMeHHbIM annapat (B OaHHOM MpuUMepe  pacyéT
TennoobMeHHOro annapaTta He paccMaTpuBaeTcs, T.K. pacyéT TennoobMeHHbIX
annapatoB K Tennocuna npomsBoguTbCa B CneumannanpoBaHHON nporpamme). [Ans
AaHHOro, npumMmepa nonyyunu TennoodbmMeHHbln annapat (Tun ET...) ¢ noTepsmu
AaBneHnss Ha TennoobMeHHOM arnmnapaTe CO CTOpPOHbl BHeWHero KoHTypa 0,2 6ap

(20 kMNa).

4. Mpou3BoamMM pacyéTr Ha onpeferneHne MuHMManbHoro amametpa Dy, wMm,
perynupyoLLero knanaHa, npy Kotopbix 6yaeT 4oNyCTUMbIN YPOBEHb LUYMa Ha JaHHOM
KnanaHe (2):

Dy = 18,8x\(G / V),

rae V — CKOpoCTb B BbIXOAHOM CEYEHUN KnanaHa, M/c;
G — TpebyeMblil pacyéTHbIN pacxon TennoHocuTens, M3/y;
Dy = 18,8x(12,9 / 3)= 38,98 mm.

5. Onpegensiem Tpebyemyto NponyckHyto cnocobHocTb Kv knanana (3):
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Kv = G/ VAPTO,

rae APTO — noTepu faBneHus Ha tennoobmeHHoMm annaparte, 6ap (B aTom cny4vae
BHELUHWI aBTOpUTET KNnanaHa 6yaet 6onbLwe 0,5).

Kv =12,9/0,2 = 28,85 M3y

Mo Gnmxanwemy 6onbwemy gMaMeTpy U MeHbLUEN YCNOBHOW NPOMYCKHON CNOCOBHOCTH
n3 katanora K «Tennocuna» «CoBpemeHHOe aHeprocbeperatoiee obopyaoBaHme ans
TennoBbIX NYHKTOB» MO Tabnuue 2.1 BbibMpaem ABYXXO40BOW PEryriMpyroLLni KranaH:

T™n TRV (DN = 40mm, Py = 16 6ap, Tmax = 150°C, Kvs = 25 m3/4, ncnonHexme TRV-40-

25);
Tabnuua 2.1
HAMMEHOBAHHWE NAPAMETPOB,
EAMHMLbI U3MEPEHHS 3HAYEHMA NAPAMETPOB
YCnoBHLIA aMametp, DN, MM 15 20 25 3z 40 50 65 80 100 125 150

0,16 1,6 25 6,3 10 10 25 40 63 100 160
0,25 25 4,0 10 16 16 40 63 100 125 250
0.4 4,0 6,3 125 20 25 63 100 125 160 300

YonoBeHan NponyckHan 0,63 6,3 10 16 25 32 160 250
cnocofHoCTE Kvs, Myuyac 1,0 40

16

25

4.0
KoahMUKWEHT Hayana KaBuTauun £ 0,6 0,55 05 0,45 0,4 0,35 03
PacxofgHanA xapakTepucTHES NWHeRHaRA CoCTAENAKLWan
HoMuHansHoe gaenedwe PN, Gap (MNa) 16 (1,6)
MpoTeura B 3aTeope, % oT Kvs, He Gonee 0,01
XoJ WToKa, MM 10 | 16 ‘ 20 ‘ 22 ‘ 25 32/25* ‘ 4025* 50 | 60
TN NpWCOEOWHEHWA hnaHuessn
Patouan cpega BOA, FTHNEHMKWKEONL, NPONWNEHIMAKONL ¢ TeMnepaTypor go 150 C°
Marepmuansi

KOPMYC | WyryH

KpbilWwka | cTane 20
LUTOK
MNyH¥EP | HEpMEBEKWAR cTans 40x13
ceano

CMeHHLIM BNoK YyNNOTHEHWA WITOKA | HanpaenAwwme — PTFE, npoknagem — EPDM

YNNOTHEHWE B 3aTBOPE | "METann no Metanny”
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6. Onpegensiem nepenag AaBneHWA Ha MNONTHOCTBLIO OTKPbLITOM kranaHe APkn, 6ap,
npv 3agaHHOM pac4éTHoM pacxoge (7):

AP.pk = (G / Kvs)?,

roe Kvs — dpakTuyeckas ycrnoBHas NponyckHasi crnocobHOCTb KnanaHa, M3/,

APd.pk = (12,9 / 25)*> = 0,27 6ap (cMm. puc.2);

Llikacp yripasneHus TLLY TAB
Modyrnb yripaeneHus @
TTR
P 1=8 6ap
T1=150 C TRV APTO= 0,2 6ap
G=12,9M°/u — T4
= ®
APkn.p = 0,39 6ap 2 S
I
o) &
P2=356ap TAaT 3 §
T2=70C
—— Al [ ] é 1 d -
| ] & 1
PucyHok 2
7. Onpepensiem, ucxoas U3 onpeaeneHus, NpUBeAEHHOTO BhILLE,

perynupyemsbii y4acTtok (8):
APpy = AP®.pk / ksan2 + APTO = 0,27 / 0,7+ 0,2 = 0,59 Gap;

roe ksanz = 0,7 — KoadpuuMeHT 3anaca perynupyroLlero knanaHa, KOTOpbin
obecneumBaeT HaACTPOMKY pPerynupylowero opraHa Ansi pacyeTHOro pexuma B
NPUKPbLITOM nonoxeHun (APkn.d = AP®.pk / ksanz = 0,39 6ap), 4TO no3sonseT npu
HeobxogmmocTn obecneunTb pacxoq Boabl Yepes cuctemy Ha 20% BornbLue pacyeTHOro.

3HayeHne perynMpyemMoro y4yactka HeobxoOuMmMo Ans  yCTaHOBKM  AuanasoHa
perynupoBaHus perynstopa nepenaga AaBneHui.

8. [anee onpegensiem kakoe ocTaBLUeecs 3Ha4YeHne nepenaga gasnexHun (APocT)
OT pacnonaraemoro Hanopa Ha BBoge (APuTn) Heobxogmmo ewé «cpesaTb» Ha
3nemMeHTax BHeluHero KoHTypa UTTI:

APocTt1 = APutn — APpy = 4,5 - 0,59 = 3,91 6ap.
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9. Mcxopsa n3 pekomeHgauuini AaHHOMO nocobust o NpUMEHEHUN aBTOMAaTUYECKOro
perynsatopa  AdaBfneHust Npu  NepeMeHHOM  pacxode, Bbi3BaHHOro  paboTtomn
perynupylolLero KrarnaHa, paccyuTbiBaeM perynatop npsMoro AenctBust nepenaga
JaBreHunn.

10.  TMockonbKy pacyéT MUHMMAarnbHOrO AvameTpa KnanaHa perynatopa nepenaga
[aBrneHns MpsMOro AeiCTBUA MPOM3BOAUTCSA aHanorMyHO Kak ONs perynupyloLLero
KnanaHa, To npumem guameTp Dy = 40 mm.

11. Onpepgensiem makcuMmanbHbIA Nepenag gaesneHnin APnpen, 6ap, kKOTopbii MOXeT
Ha cebe «noracuTby» perynartop nepenaga gasneHun no dopmyne (9) n s3HadeHuto PHac
npu Tmax = 150°C, B3aToro u3 Tabnuupbl 1, n Takke 3Ha4YeHuto Z, B3ATOro U3 tabnuupl
2.1 katanora K Tennocuna «CoBpemeHHoe aHeprocbeperatowiee obopygoBaHme ans
TENnoBbIX NYHKTOBY:

APnpen = Z (P1 — PHac)

Z — Ko3(hbpmLUmMeHT Havana kaButaumu. lNpuHMMaeTca no katanory (CM. HUxe
COOTBETCTBYHOLLME pasaenbl)

P1 — n3bbITOYHOE AaBneHne TENNOHOCUTENS nepen perynatopom, 6ap;

PHac — u3bbITOYHOE [OaBneHWe HacbIWEeHHbIX MapoB BOAblI B 3aBUCMMOCTU OT eé
TemnepaTtypsbl T.

APripeal = 0,55 x (8 — 3,74) = 2,34 6ap.

Torga MMHMManbHOEe JaBrieHue 3a perynaTtopom nepenaja gasnenuns (nepeq
perynmpyloLwmm KrnanaHam):

P1'min = P1 - APnpen1 = 8 — 2,34 = 5,66 6ap.

Kak BugHO, perynatop nepenaga OaBreHUs HE CMOXET «cpe3aTb» BCe
OCTaBLUeeCs 3HaYeHune nepenaga AaBrieHns OT pacrofiaraeMoro Ha BBoae
(APoct1 > APnpea1) 6e3 BO3HMKHOBEHME KaBuTauuM B  HeEM.
CnepoBaTtenbHo, AnNd HagexHon paboTbl rvapaBnMyeckon apmaTypbl
Heob6Xxo4MMO YyCTaHOBUTb AOMOMHUTENBHLIN PErYNATOP NPSIMOro AENCTBUS.

12. Onpepgensem Tpebyemyo NponyckHyt cnocobHocTb Kv perynaTtopa
3)
Kv = ksan1 G/ V(0,5*APocT1),
Kv=1,2*12,9/(0,5*3,91) = 11,1 M3/y

13. Tllo 6nuxanwemy OGonbwemy aAnameTtpy, 6onble YyCNOBHOW
NPOMYCKHOM CNOCOBHOCTM M 3HA4YeHuo nopaepXxaHus Tpebyemoro
nepenaga paeneHus u3 katanora [K Tennocuna «CoBpemeHHoe
9Heprocbeperatolee obopygoBaHve ANA TENMOBbIX NYHKTOB» No Tabnuue
3.1 BbIbpaemM MOHOGMOYHBIV perynatop nepenaga gaeneHus cepum RDT
(DN = 40mm, Py = 16 6ap, Tmax = 150°C, Kvs = 16 ™m3*Md, gmanasoH
HacTponku 0,2-1,6 6ap, ucnonHexnne RDT-1.1-40-16);
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Tabnuua 3.1

HAUMEHOBAHME NAPAMETPOB,
EAMHHLbI H3MEPEHHA

YenoeHelid guametp DN, mm 15 20 25 32 a0 50 80 100 125 150

65
063 | 40 63 10 16 20 40 B3 100 160 250
1.0 6,3 8,0 12,5 20 25 50 80 1256 | 200 | 280

3HAYEHWA NAPAMETPOB

YenosHan nponyckHan cnocoSHocTe Kys, mfuac 16 16 25 32
25
4.0
KoadbuupeHT Hauana kaguTaumm, £ 0.6 06 0.6 0,65 | 0,65 05 05 045 0.4 035 0.3
Temneparypa paGSoden cpegel T, °C +5... 150°C
Yenoeroe gaesnenne PN, Gap (MMa) 16 (1.6)
PaGouan cpena BOfA, ATHNEHMWKONG, NPONWNEHITIMKONL ¢ TEMNepaTypo# go 150 C°
Tun nprcoeguHeHa thnaHug Bkl

HMenonHenna guanazoHa HacTPoM KK
perynatopa, Sap (MMa):
11| 0.2 -1,6 (0,02 - 0,16) ([cpaHxesan NpyxuHa)
12 | 0,6-3,0(0,06 - 0,30) (cepan npy*uHa)
1.3 | 1.0-45 (0,10 - 0,45) (opanxesan Npy#uHa + cepan NPy#xuHa)
21 | 07 -35(0,07 - 0.35) (kpacHan npyx1Ha)
22 | 2,0-6,5 (0,20 - 0,65) (xentan npyxuHa)
2.3 | 3,0-9,0(0,30 - 0,90) (kpacHaa Npy*WHA + XeNTan NpyxuHa)

30Ha NPENOPYNCHANBHOCTH, P

% oT BepxHero npegena HacTpoikK, He Sonee

OTHocuTensHas npotedka, % or Kvs, He Gonee 0,05%

Okpyxaollan cpena BO3Ayx ¢ Temnepatypoi oT +5°C go +50°C v BnakHocTero 30-80%
Marepuans

KOPMyc | 4yryH

kpbllwka | ctans 20

WToK

nnyH#ep | Hepwasewowan ctane 40x13

cenno

CMEHHBIR BNoK YNNoTHEHWA WToka | HanpaenAwwe-PTFE, npoknagkn-EPDM
ynnoTHeHWe B 3aTEope | "MeTtann no metanny”

memGpana | EPDM na TkaHesoi ocHoBe

14. Onpependem akTUyeckun nepenag LaBfieHUWN Ha MOSTHOCTbIO
OTKPbITOM KnanaHe npv 3aJaHHOM pacyéTHOM pacxoae (2):
APxkn. png1= (12,9 / 16) 2 = 0,65 6ap;

15. TlpoBepsiem noabop perynupylroLwero knanaHa C TOYKM 3pEHUs OTCYTCTBUS
kaBuTaumMm Ha HEM no cdopmyne (9), 3HayeHuto PHac npy Tmax = 150°C (tabnuubl 1) n
3HayeHuto Z, B3datoro m3 Tabnuubl 1.1 katanora K Tennocuna «CoBpemeHHoe
9Heprocbeperatoiee obopyaoBaHve Ang TEMNMOBbIX MYHKTOBY:

APnpea kn.= Z (P1'min — PHac),

APnpeg kn. =0,55 x (5,66 — 3,74) =0,94 6ap.
CpaBHvBaeM nony4yeHHoe 3HavYeHne co 3HayeHeM APkn.d:

0,94 > 0,27 — perynupytoLLmi KnanaH nogobpaH KOPPEKTHO.
16. Onpegensiem, Kakoe ONTMManbHOE 3HavYeHWe nepenaga pAdasneHun 6Gyget
TEpATbCA B perynatope nepenaga AaBreHWss B CpedHEM MOJIOKEHUN HACTPOMKM
perynupyroLLero opraHa:

APnp1=0,5 x ( APnpeg1 + APkn. png1)=0,5x (2,34 + 0,65 ) =
1,5 6ap.
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Ona Toro, 4tobbl perynaTop nepenaga naBneHun paboTtan kaydecTBEHHO M 6es
KaBuTauuun, Heobxoammo, YTobbl JaBneHne B obpaTtHom TpybonpoBoae (B mecTe oTbopa
nmnynsca) 6uino:

P2'=P1 - APnp1 - APpy=8-1,5-0,59 = 5,91 Gap.

Brumanume: gaBneHus B To4kax oTbopa nmMnynbCcoB AOMKHbI ObiTb B 06513aTENbHOM
NopsiAKe YKa3aHbl B MPOEKTE — 3TN 3HAYEHMA HeobXxoaMMbl ANnsa cryxobl,
npounssogsaLen nycko-HanagoyHsle paéotel ATI (puc. 3).

17. [anee onpegensieM, UCXOAA M3 MpaBuna rMapaBiMdyeckoro pacyéTta, Kakoe
oCTaBLUEecs 3HayeHue nepenaga gasneHuin (APocT) oT pacnonaraemoro Hamnopa Ha

BBOAE (APnTN) HeoBXxoaMMO eLé «NnoTepPsATb» Ha ANieMeHTax BHeLwHero koHTypa UTTT:

APocTt2 = APutn — APnp1 — APpy =4,5-1,5- 0,59 = 2,41 6ap.

18. Wcxoga ua ycrnosusa GeskaBMTaUMOHHOM paboThbl rMApaBfMYECKON apmMatypbl,
paccuynTbiBaeM perynarop npsiMoro gencteus «[Jo cebsa» (perynatop nognopa).

llikacp yripaenenus TLLIY a8
Modyrib yripaeneHusi
TTR
P 1=8 6ap
T1=150 C TRV AP10=0,2 64
G=129m'/4 APp1=1,56ap P 1ot
. Pis6som pJal =
T > —f—:l—— —_— o
ROT APKn.db=0,39 6Gap : §
(0]
P2=356ap APpy =0,59 6ap TaT 3 §
T2=70C
- — : é —;_@{7 L
P255,91 6ap 2
PucyHok 3

19. Onpepensem Tpebyemyto NponyckHyto cnocobHocTb Kv knanaHa (3):
Kv = kazan1 G/ \/APOCTZ,
Kv=1,2*12,9/~2,41 = 9,97 M%u
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Mo 6Gnwkanwemy 6Gonbwemy anameTpy, 6o0nblieMy 3HAYEHUO NPOMYCKHOW
CMOCOBHOCTU M 3HaYeHW0 nopaepXaHuss Tpebyemoro paeneHua w3 katanora K
Tennocnna «CoBpemMeHHoe aHeprocbeperawowee obopyaoBaHne Ansg  TennoBbiX
NyHKTOB» no Tabnuue 3.7 Bbibupaem perynatop gasneHunsa «Jo ceda», tun RDT-S (DN
= 40mm, Py = 16 6ap, Tmax = 150°C, Kvs = 16 m3*/4, gnanasoH HacTpouku 1,0-4,5 6ap
ncrnonHeHne RDT-S-1.3-40-16);

Tabnuua 3.7

HAUMEHOBAHME NAPAMETPOB,

T — 3HAYEHMWA NAPAMETPOB

Yenoenwid gnametp DN, Mm 15 20 25 32 40 50 B0 100 126 150

65
063 | 40 63 10 16 20 40 63 100 160 | 250
1.0 6,3 80 | 125 20 25 50 80 125 | 200 | 280

YenoBHan nponyckHan cnocoSrocTs Kvs, m3fuac 1.6 16 25 32
25
4.0
KoadihmumeHT Havana kaeutaumm, Z 06 06 06 0,55 | 0,65 05 05 045 0.4 035 0.2
Temneparypa paSoueii cpegwl T, °C +5... 150°C
YenosHoe pasnenue PN, Sap (MIMa) 16 (1,8)
Pafiouan cpena BOMA, ITHNEHMWEONL, NPONWNEHIMMEONL ¢ TEMNEpaTypoR go 150 C°
Tun nprcoeguHeHnA dnaHuesi

HMcnonHeHWA gMaNasoHa HacTRON KK
perynatopa, Sap (MMa):
11| 0.2-1,6 (0,02 - 0,16) ([opaHkesan NpyxuHa)
12 | 0,6-3,0(0,06 - 0,30) (cepan npyxHa)
1.3 | 1.0-45 (0,10 - 0,45) (opanxesan Npy#uHa + cepan Npy#xuHa)
21 | 07 -35(0,07 - 0.35) (kpacHan npyx1Ha)
22 | 2,0-6,5 (0,20 - 0,65) (xentan npyxuHa)
2.3 | 3,0-9,0(0,30 - 0,90) (kpacHaa Npy*WHA + XeNTan NpyxuHa)

30Ha NPENOPYNCHANBHOCTH,

]
% oT BepxHero npegena HacTpoikK, He Sonee

OTHocuTensHas npotedka, % or Kvs, He Gonee 0,05%
Okpyxaollan cpena BO3Ayx C Temnepatypoi oT +5°C go +50°C v BnakHocTero 30-80%
Marepuans

KOPMye | HyryH
kpbllwka | ctans 20

WToK

nnyH#ep | Hepwasewowan ctane 40x13

cegno

CMEHHBIR BNoK YNNoTHEHWA WToka | HanpaenAwwe-PTFE, npoknagkn-EPDM

YNoTHeHWe B 3aTBope | "meTann no metanny”

memGpana | EPDM na TkaHesoi ocHoBe

20. Onpepgensem nepenag AaBfeHUWM Ha MONHOCTbIO OTKPLITOM perynsatope npu
3agaHHoM pacyéTtHoMm pacxoge (7):

APxkn. png2 = (12,9 / 16)* = 0,65 6ap (cm. puc. 4);

21. Onpepensiem MakcumarnbHbIA nepenag LaBfieHUA, KOTOpPbIM MOXET Ha cebe
«noracutb» perynatop nepenaga gaeneHui no dgopmyne (9), 3HadeHuto PHac npu
Tmax = 70°C (tabnuua 1) n 3HadeHuto Z, B3ATOoro m3 katanora K Tennocuna
«CoBpemeHHOe aHeprocbeperatouiee obopygoBaHue Ans TENnoBbIX MYHKTOB» MO
Tabnuue 2.7:

APnpea1 = 0,55%(6,03 — (-0,69)) = 3,7 6ap.
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[laHHoe 3HayeHue cpaBHMBaeM co 3HadeHnem APoct2: 3,7 > 2,41 — perynsartop
nasneHns «[Jo ceba» MOXeT «cpe3aTb» OCTaBLUNNCA HEOOXOANMbIN Nepenas AaBrneHun.

M'mapaBnuyecknin pacyéT BHeLHero KoHTypa UTI1 BbINOMHEH NpaBunbHO.

Llikach yripaenerus TLLIY T4B
Modyrb ynpaeneHus
TTR
P1=8 6ap Ry
T1=150 C APT0=0,2 6ap
G=12.9 M° My APnp1=1,56ap , TAT
[l P1:6, 5 63,0 M | LTI P
—_— t } —_—
RDT X ~ x 9
k) APkn.cp=0,39 6ap % g
P2=3 56ap APpy =0,59 6ap T 2 S
T2=70C  APnp2=2,416ap X |l’-| S o
— | = L1 —
RDT-S X P255,91 Gap <

R
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22. Ycnosue  OrpaHW4eHUss  MakCUManbHOW  TemnepaTypbl  TEMSIOHOCUTENS,
BO3BpallaemMoro B TennoBsyl ceTb, OyaeT peanus3oBaHO MNpW YCTaHOBKE AdaTdyuka
TemnepaTtypbl Ha obOpaTHbIi TpybonpoBog BHelwwHero koHTypa WTI (cm. puc. 4).
Kontponnepsl TTR-0,1 Bxogswuwe B TLWY npuoputetHo 6yayT orpaHuyMBaTh
TemnepaTypy TenroHoCUTenNd, Bo3BpallaemMoro B TensoByk ceTb. [1py npeBbilieHumn
TemnepaTtypbl TennoHocuTensa B obpatHom Tpybonposoge CO 3agaHHOro 3HavyeHus
KOHTpONfep Ha4yHET MOHMXaTb YCTaBKy TemnepaTypbl B nogatowem Tpybonposoe
CUCTEMBI.

23.  Kpome Toro, Heob6xoamMmo nogobpaTb ANeKTPUYEeCKUin NPUBoL, K pacCinTaHHOMY
perynupytowemy knanaHy TRV (DN = 40mm, Py = 16 6ap, Tmax = 150°C, Kvs = 25 m?/y,
TRV-40-25-X3);

Bbibop anekTpuyeckoro npueoda NPOM3BOAUTCA MO HECKOSNbKMM napameTpam: Tun
yrnpaBnsawoLwWwero curHana, HanpshkeHue nUTaHus, MakcumanbHbIA nepenaj OaBrneHun,
KOTOPbIA MOXET 3aKpblTb 3MNEKTPUYECKUN MNpPUBOL, CKOPOCTb MNepeMeLleHns LiToka
(tabnmua 2.2 «katanora [K Tennocuna «CoBpeMeHHOe aHeprocbeperatollee
obopyaoBaHue A58 TENMOBbIX MYHKTOBY).
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Tabnuua 2.2

24(25)
4(15) 230
TSL -1600-25-1-23001P67 (101|16 (16 |16 [16 |16 |16 | - | - | - | - | - | + - | "800 gnoy | vac 0
8({7.5)
"REGADA"
ST mini 472.0-ODFAG/O0
1|1 |16 |16 |10 R = = Pl ==l = - |wool| & = |l
(z287) -3 (10) 275
5T mini 472.0-0TFAG/00
2|l |w0|(s|8]|-|-]-]|-]- + - |woo| 2 - - |27
2in [Ev]
ST 0 490.0-OPVAR/DD 4 230
s|-|-]-|-[w]lws|w|w|6]-]-] + - |2so0|EFse) o - | - |27
5T 0.1 458.1-0ONAF/00
pexsezany g | =|=1=]|=]=1=<|-110]-= + - |4000 |24 (25) N = 15
ST 1491.1-07KAE/00 .
: s S =S = = E ] = = === e = - |sooo| 1 =[] 5= [
: 5 {40)

B Hawem npumepe, mbl Bbibpanu npueog TSL-1600-25-1-230-1P67 (ncnonHenne 101),
CKOpPOCTb nepemeLleHns Wwroka 7,5 MM/MuH. Tak kak koHTponnep TTR-01 nveet
UMMYNbCHBLIN CUrHAnN ynpaBneHns aneKTpuy4ecknm npmuBoaoM; Mo CKOPOCTU
nepemMeLLeHns LITOKa — MefeHHbIN, TaK Kak B NpuMepe pacCMOTPEH KOHTYP CUCTEMbI
otonneHus. MNepenag gaBneHUn, KOTOPbLIN MOXET 3aKPbITb ANIEKTPUYECKUIA NMPUBOL

16 6ap, 4To 3Ha4MTenbHO Gornble Tpebyemoro nepenaaa aasnexHuin 0,27 Gap.
KoHe4Hoe ncnonHeHue perynupyroLwlero KranaHa ¢ anekrpudeckum npmsogom: TRV-40-
25-101.
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24. B 6onbwwuHcTtBe cnyvaeB UTI wnm LTI nveet 6onee ogHoro koHTypa (4Ba u
6onee). MNpaBuno rmapaBnMYEeCcKOro pacyéta OCTaéTCs HEU3MEHHbIM: HeobxoauMmo B
AnHamudeckom pexume npu 100% Tpebyemom pacxoge TEennoHOCUTENS KaXKOoM
cucTeMbl TennonoTpebneHns NOTEPATb Ha BCEX ANIEMEHTAX KaXaoro BHELIHero KoHTypa
TennoBOro NyHKTa Becb pacnonaraembln Hanop (APutn = P1 — P2). PaccmoTpum cxemy

Ha puc. 5:
ko ynpobBrenua TUY 146
—<
Mogyse ynpabresus TIR -
Pl
n=150°C
G=G1+62 MJ/‘J Gl Py wr
— : b a— -
5 =
Pree | |aPt ¢ :
2=70¢ RDT T X S ( S
¥ I~ 1 r\i/I — & _@ k=18
LT~ L T P2 J
%\g APKI!]
aPr2 UZIT/
G2 bod
i iy jei==¢ - s
.\‘,"\; oy
" : g
7 g g
mvs | mr $ £
Pl a -
P2
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Ha paHHOM cxeme cTouT obLmi perynatop npsMoro AencTBust nepenaga gaBneHun,
KOTOpbIN NogaepXmBaeT MOCTOSAHHbIA nepenag gasrneHun (APper), «racut» 3a CYéT
HacTporkn Tpebyemoro nepenaga [gaBneHuMn (3aTara  MNPYXWUHbI)  U3NULLIHUA
pacnonaraemMblin Hanop, a Takke orpaHN4YMBaeT MakCUMaribHbIA Ppacxo TennoHOCUTENS.
KnanaH perynatop nepenaga AaBneHUss paccynMTbiBaeTCA Ha CYMMapHbIN pacxon ABYX
cuctem Tennonotpebnenunsa: G = G1 + G2 (M¥A).

Mpn atom cuctembl MBC 1 oTouneHus, kak npaBuio, OTIAMYAKOTCS NO Harpyskam,
paccynTaHHble TennoobMeHHble annapaTbl WMeeT  pasHble  CONPOTUBIEHWS,
COOTBETCTBEHHO OTnMyaTbca OyayT u perynupyrowme knanaHbl, a TO4Hee, nepenagbl
AaBneHns Ha 3aTux KnanaHax. [ns toro, 4Tobbl NPaBUIIbHO BbINOSTHUTL MMAPaBANYECKUIA
PacyéT M yBA3aTb KOHTYpPbl CMCTEM TensionotpebneHus mexay cobon: Heobxoaumo,
yTOObl Mepenagbl [OaBfeHWn 3TUX KOHTYpoB Obinn  paBHbl  Mexay cobon
APper = AP1 = AP2 (6ap). lna aTOM Lenu MHOrMe NpPOEKTUPOBLUMKN CTaBAT Py4HOM
GanaHCMpPOBOYHbBIA KNanaH Ha BHELWHWA KOHTYp CUCTEMbl TennonotpebneHus c
MeHbLUMM nepenagom AasneHus. lNepenan gaBneHns Ha 6anaHCMPOBOYHOM KranaHe
OyneT CoOTBETCTBOBATb pasHUUE nepenagoB [aBfEeHUN BHELLHUX KOHTYPOB CUCTEM
TennonoTpebneHna AP6k = AP1 — AP2 (6ap). lNMpn Takon cxeme, Bblibupasi nepenaj
AaBNeHNs Ha perynupyoLlem knanaHe, Heo6xoauMo yunTbiBaTb U Nepenag AaBneHnin



Ha BanaHCUMPOBOYHOM KnanaHe. Perynupyembii y4acToK NepBOro M BTOPOro KOHTYPOB
HaxoOuTbCA B 30HE YCTAHOBKN MMMYSbCHbIX TPYOoK. COOTBETCTBEHHO, nony4yaem: APkn
= ( APTO + APGK).

Kak npaBuno, npu yctaHOBKe 6anaHCMPOBOYHOIO KnanaHa, Takoe COOTHOLLUEHME Peako
BblaepxunBaeTcs. CBA3aHO 3TO C UBMEHEHMEM Nepenana AaBNeHUn Ha perynmpyroLLem
KnanaHe 13-3a U3MeHeHWsi pacxoda TenrnoHocuTens Yepes 6anaHCMpOBOYHbIN KnanaH.
Mpu ymMeHbLUEHUN pacxoaa B ABa pasa, nepenaj AaBreHnin Ha 6anaHCcMpPOBOYHOM
KnanaHe MeHsieTcsl B 4 pa3a 1 nepepacnpenensieTcs Ha perynvpyowmnin knanaH —
pacxoaHasi XxapakTepucTuka perynmpyoLlero knamnaHa nocTostHHO MeHSIETCS.
MopoepxaHne Tpebyemoro napameTpa (TemnepaTtypbl B nogatoLlem Tpybonposoae
cUCTEeMbI TennonoTpebneHuns) pesko yxyalwaeTcsl, yBenM4nBaeTcs anekTpuyeckoe
noTpebneHne Ha paboTy aNeKTPUYECKOro NpUBoOAAa PerynupyroLLLEro knanaHa.

Cnepyet Takke pgob6aBuTb, 4YTO Npu obWEM perynsatope nepenaga AaBreHun
HeobxoQMMO BLINOMHUTL NMPOBEPKY KranaHa perynstopa Ha 3Ha4YeHne MUHUMAarbHOW
CKOPOCTM B BbIXOAHOM CEYEeHUM KranaHa npu pacxode, COOTBETCTBYHOLLEMY
HaMMeHbLUen Harpyske O4HOM N3 CUCTEM TennonoTpebneHuns; a NnpoBepKy Ha 3Ha4YeHne
MaKCMMarnbHOW CKOPOCTM cnegyeT NPoOBOAUTb Ha CyMMapHbIA pacxo BCeX CUCTEM
TennonoTpebneHus.

V = Gx(18,8 /| DN)?
rae V — CKopoCTb B BbIXOQHOM CeYEeHMM KranaHa, m/c;
G — TpebyeMmbli pacCHETHbIN pacxod TennoHocuTens, m3/y;
DN — ycnoBHbIN AMameTp (Npoxoa) knanaHa, Mm.

OuyeHb YacTo npu 3anycke cucTem TennonoTpebneHms HOBOro 3a4aHNst CUCTEMbI BBOASAT
noatanHo. Kpome Toro, B Tex 3AaHusiX, rge yCcTaHOBfieHa CUCTEMa BEHTUNAUMK 3Ty
CUCTEMY Ha HOYb BbIKMOYaoT. COOTBETCTBEHHO 3HAYUTENBHO YMEHbLUAeTCs npu 3TOM
CYMMapHbIA pacxod CuUCTeM TennonoTpebneHns, nNpoxogswnin  Yepes Knanad
perynatopa nepenaga gaBneHUn, YTO MOXET nepeBecTn paboTy perynaropa nepenaga
OaBNeHnn B ABYXMNO3WLUMOHHBIA pexuM (Habntogaetca xnonawwmn adpdekt paboThbl
KnanaHa perynsatopa AaBrfeHus) — 3Ha4YeHne CKOPOCTU B BbIXOAHOM CEYEeHUW KnanaHa
CTaHOBUTbLCA MeHbLle 1,5 m/c.

Copa3ao npolle € TOYKU 3peHUs TMApPaBAMYeckoro pacyéTa (NpaBuibHOMO U NPOCTOro
noabopa perynupyroLLLero knarnaHa cucteMbl TennonotTpedneHns n perynatopa npsiMoro
OEeNCTBMs nepenaja [OaBrfeHWn), a Takke YETKOro nogaepXkaHus Tpebyemblix
napameTpoB perynMpoBaHUs B KaXK4OM KOHType NOCTaBWUTb CBOW perynatop nepenaga
AasneHus (puc.6).

B aToMm cnyyae npasunio rugpaBrvyecKkoro pacyéTa Takke OCTaéTcsl HEeU3MEHHbIM:
Heobxogmmo B anHamunyeckom pexunme npyn 100% Tpebyemom pacxoae TennoHocuTens
Kakgown cucTteMbl TENonoTpebneHns noTepsiTb Ha BCEX ArieMeHTax KaXgoro BHELLHEro
KOHTYpa TEennoBOro NyHKTa BeCb pacnonaraemMbii Hanop. NMpu aTom:

APvtn = AP1 — AP2. PerynaTtopbl npsiMOro 4encTBus nepenaga gaBreHun,
YCTaHOBMEHHbIE HA KaXaon OTAENbHON cucTeme TennonoTpebnexHns, nogaepXxmeatoT
Tpebyemble nepenagbl gasneHunn (AP1 n AP2) COOTBETCTBEHHO; «racAT» 3a CYET



) Enrochaa

TEYFINE Ko AL AHE A

HacTpourkn TpebyeMbix NnepenagoB AaBreHU (3aTsra NpyXunHbl) U3MULLHUN
pacnonaraembli Hanop, a Takke orpaHMYNBalOT MakcUMarnbHble pacxoabl
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rPYNMNA KOMMAHWUIN «TENJIOCUNA»

BENAPYCb POCCUA
Benapycb, MUHCK, JlIoroiickuii Tpakr, 22 A, Poccuiickaa dpeaepauma, MockoBckaa obnacrb, r.
Kopn. 2, opuc 906 Xumku, yn. MockoBckas, 14, TOL, “ATAK”, odic 342
Ten./dakKc: +375 17 396 89 16 (18) Ten.mob6: + 7 (495) 792 11 05
Ten.mo6: + 375 29 187 25 27, + 375 33 697 25 27 e-mail: marketing@teplo-sila.com
e-mail: teplo@teplo-sila.by cant: www.teplo-sila.by
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