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IITYM I'PAJIUPEH HA TPAHUIIE CAHUTAPHOM 30HBI B BABUCUMOCTH
OT MOIIIHOCTH TEIIJIOBOH SJEKTPUYECKOMN CTAHIINU

Tynos B.b., Myxameros A.b.
HaunonanwHblil uccnenoBarenbckuil yausepcurer «MOUW», r. Mocksa, Poccus,
MukhametovAB@mpei.ru

Knroueswvie cnosa: wym, senmuaamopHhsie 2paouptu, RPOMuUBOMoYHbsle 2PAOUPHI C eCMeCMBeHHOU MALO.

Ha TemnoBeix anektpudeckux cranmusax (TOC) mnsa oxJaxkaeHUs HTUPKYISIITUOHHOW BOJIBI
HIMPOKO MCHOJIBb3YIOTCS MPOTUBOTOYHBIE TPAJUPHU C €CTECTBEHHOM TATOM M BEHTHIATOPHBIE
rpaaupHu (MOKphIe Wiau cyxue) [1]. Dkcmutyaramust TpaagupeH CBsi3aHa C MPEBBIIMICHHEM CAaHUTAPHBIX
HOPM TI0 (paKTOPYy aKyCTHYECKOTO BO3JIEHCTBHS HE TOJIBKO Ha Tepputopuu paszmenieHus TIC, HO u
B OKpyXawuieM pairone [2-3]. Ilenbio HacTOSIIErOoMCCIIENOBaHUS SIBISETCS aHalu3 IIYMOBBIX
XapaKTepUCTUK MPOTUBOTOYHBIX IPATUPEH C €CTECTBEHHOM TATOM U BEHTUJISTOPHBIX IPATUPEH MpHU
WX OJIMHAKOBOM  OXJIaXKJaromield crmocoOHOCTH. IlocTpoeHBl 3aBUCHMOCTH  ypOBHS  3BYKa
C pPacCTOSIHUEM B 3aBUCHMOCTH OT MOIIHOCTH 3JEKTPOCTAHIMM TMPHU HCIOIb30BAHUHM PA3IUUHBIX
TUIIOB BEHTUJISTOPHBIX TpagupeH. OmnucaHbl MEpONPHTHS CHUKEHHS IIymMa MpH SKCILTyaTalluu
Haubosee «IIYMHBIX» IPaJUpPEH.

Jnsg aHanu3a mIymMa TpaJudpeH  pa3MYHOro Tuma pa3paboTaHa MOJAENb  TEIIOBOM
3NIEKTpOCTaHIMi B nporpamme «APM AkycThka» W BBIIIOJHEHbl aKyCTHYECKHE Pacu€Thl COTJIACHO
I'OCT 31295.2-2005 (MCO 9613-2:1996). PacuérHble TOYKM BHIOpAaHBI Ha TPAHUIIC CAHUTAPHO-
samuTHOM 30HBI (C33), kKoTopas s paccmarpuBaemoir TOC coctamser 300 m. [lpu BeEIMONTHEHUN
aKyCTMUECKMX pacu€ToB pacCMOTPEHBI  CJIEAYIOUIME BUIbl TPaJUpEH: CyXue TpagupHU
¢ OwicTpoxomubiMu BeHTHW sITopamMu THa FANS u ABI, Mokpble TpaaupHU C THUXOXOJHBIMHU
BeHTHWIsiTopamu BI'-104 u rpanupuu ¢ ecrectBenHo tsarot Kb 1400. Ilpu BeimosHeHUN pacyéToB
paccMmoTperHo u3MeHeHue MmomrHocTH TOC ot 116 mo 464 MBt. Oxnaxmaromass CrocoOHOCTh
IPaJupeH B KAKIOM Cilydae ocTaéTcs OJIMHAKOBOM.

[To pe3ynpraTaM aKyCTHMYECKHUX pPacyeTOB MOJy4YEHBbl YPOBHU 3BYKa B PACUETHBIX TOYKaX
Ha rpanune C33 Ha paccrossaur 300 M ot TOC mpu KCHONIB30BaHUM PACCMATPUBAEMBIX TPaIUPEH
B 3aBUCUMOCTH OT MottHoCcTH TOC (puc. 1).
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Puc.1. YpoBHH 3ByKa B 3aBUCHMOCTH OT MOIITHOCTH 3JICKTPOCTAHIIUY TSI PA3JIHUYHBIX TPaIHPECH:
1 - FANS; 2 — ABT; 3 — 6amennsie rpagupau Kb 1400; 4 — BI'-104; 5 - TIAY
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OrnpesiesieHo, 4TO UCIOJIb30BaHUE OBICTPOXOMHBIX BeHTUIATOpoB FANS u ABI' B rpagupasx
yxke npu Momuoctd TOC, paBHoit 116 MBT, npuBoaMT K MNpEBBILIEHUIO CAHUTAPHBIX HOPM
no ¢axkTopy mryma. DKCIUTyaTalus OalIeHHBIX TpagUpeH MPUBOAMUT K IMPEBBIICHUIO CAHUTAPHBIX
HOopM Ha rpanune C33 npu MomHOCTAX craHuuu 348-464 MBT. YcTaHoBKa BEHTHISTOPHBIX
rpagupeH ¢ BeHTunsTopamu BI'-104 He mpuUBOAUT K NPEBBILIEHUIO CAHUTAPHBIX HOPM B Pacu€THBIX
TOYKax BO BCEM paumama3one m3MeHeHus: momHocTH TOC (116—464 MBrT). Hcnons3oBaHue Takux
BEHTWJISITOPOB MOXET pacCMaTpUBaThCs, KaK OJWH W3 BapUaHTOB CHIDKEHHA IrymMa. OpHako
BeHTHISATOPHl BI'-104 uMeIOT BBICOKHE MaccOrabapUTHBIE XapaKTEPUCTUKH, YTO CYIIECTBEHHO
NOBBIINIACT 3aTpaThl Ha Takue MamuHbl [1]. LlemecooOpa3HOCTh HCHONB30BAHUS BEHTHIISTOPOB
C THUXOXOJIHBIM OJJIEKTPOJBHUIaTE]IeM B KaXIOM CIy4yae [JOJDKHA IOATBEPXKAATHCA TEXHUKO-
HKOHOMHUYECKUM 0OOCHOBAaHHEM.

B cnywyae mnpeBblllIeHUS CAHUTAPHBIX HOPM U OTCYTCTBHUS BO3MOXKHOCTH MCIIOJIb30BaHUS
«MaJIOIIYMHBIX» TPAaJUPEH HCHONb3YIOT MEPONPUATHS [0 CHI)KEHHIO IlIymMa Ha MYTAX
pacnpocTpaHeHHsl, TaKue KaK SKpaHbl, TIIYLIIHTENIN U Ap. [2, 4].
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Tyno Bnagumup bopucoBud, a.T.H., mpodeccop. OOnacTe Hay4HBIX HMHTEPECOB: BOIPOCHI
KOMILJIEKCHOT'O CHIDKEHHS IIIyMa SHEPreTHYECKOro 000pyA0BaHUS.

MyxameroB AlHyp bymatoBuu, acnupant. O6iacTb HayYHBIX HHTEPECOB: CHIDKEHHE HIymMa
BEHTWIATOPHBIX  IPajWpEH, ONTHUMM3alUsg  KOHCTPYKLUU  IUIACTUHYATBIX  JAMCCUIIATUBHBIX

FHYMHTCHCﬁHHH CHMIKCHUA 1TyMa rra3OBO3AYIIIHBIX TPAKTOB IIaPOBBIX KOTJIOB.

NOISE OF COOLING TOWERS AT THE BORDER OF THE SANITARY ZONE
DEPENDING ON THE CAPACITY OF THE THERMAL POWER PLANT

Tupov V.B., Mukhametov A.B.
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Keywords: noise, fans cooling towers, natural draft cooling towers.

The research discusses the issues of noise impact of various types of cooling towers on the
surrounding area. An analysis of the noise characteristics of counterflow natural draft cooling towers
and dry fans cooling towers of steam turbine thermal power plants of various capacities is presented.
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In the Automated workplace Acoustics program, mathematical models of thermal power plants with
cooling towers were built and an acoustic calculation was performed. As a result of the calculations,
the sound pressure levels were found at the border of the sanitary protection zone for octave bands
from 31.5 up to 8000 Hz. The change in the excess of sanitary standards for the noise factor impact
during the operation of the considered cooling towers, depending on the power of the station, is
shown. It was found that for fans cooling towers the greatest excess of the maximum permissible
sound pressure levels is observed at the low and middle part of the spectrum, and for counterflow
cooling towers with natural circulation - in the high-frequency spectrum. The required noise
characteristics of dry cooling tower fans have been established, which provide the required noise level
at the border of the sanitary protection zone. The research discusses the possibility of applying various
measures to reduce the noise of "dry" cooling tower fans when it is impossible to install "silent™ fans.



