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PA3PABOTKA HOBBIX I'PAAUPEH VIS YBEJIWYEHUSI DOHEPTOO®®EKTUBHOCTH
IMPOMBIINIVIEHHBIX YCTAHOBOK

Kniouesvie cnosa: epadupms, snepeosgpgpexmugrnocmos, 060pomuas 600a.

Ipaoupnu obvluHO ucnonv3yiomes 01 omeoda Mmenia Om HPOMbIUIEHHbIX annapamos. Booa oxaajcdaemcs 6
2padupHe 3a cuem coOuemAaHus Npoyeccos8 menno-u maccoodomena. Ilpumenenue 6uxpesoil Kamepbl ¢ OUCKOBHIM
pacnvlaumenem nogviuaem dPGeKkmueHocms 8cell cucmemvl, mMem CAMbIM 3HAYUMENbHO CHUMCAs nompedienue

IHepeuu U yeeiuduedas np0u3600umefzbﬁocmb npoyecca.
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Cooling towers are commonly used to dissipate heat from industrial devices. A cooling tower cools water by a
combination of heat and mass transfer. Using the vortex chamber with disk atomizer improves the efficiency of the
overall system, thereby reducing energy use significantly and increasing process output.

TEH}IeHLII/II/I HOTpe6HeHI/IH BOJIbI IPOMBIIIJICHHBIM
cekropoM  Poccuiickon ~ @enepauuu  Ha  HYK/IbI
NIPOM3BOJICTBA CETOJHS TAaKOBBI, YTO HCIIOJb30BaHHE
000pOTHOI BOABI cocTaBisieT mpumepHo ot 60 1o 80% ot
obmero motpedbnenns Bogwl [1]. Takum oOpa3zom, riTaBHOM
COCTAaBIIONICH CXeM palHoOHAIBHOTO U 3(PQeKTHBHOTO
WCTIOJF30BaHUS BOJIHBIX PECYPCOB SBISIOTCS TPaIvpHHU,
paboTarorue B BOIOOOOPOTHBIX OXJIAXKAAIOIINX CUCTEMAX,
9TO JaeT BO3MOXXHOCTb IIOBBICHTH HSKOHOMHYECKHE
MOKa3aTe I MPOMBIIIUIEHHBIX TPeANpUiTuii [2].

I'pagupust  npexacrtaBisier co0Ol  OCHOBHOE
o0opynoBaHME Ui OXJIXIEHUS OOOPOTHOW  BOJBI
IMPOMBINUICHHBIX u OHECPIreTUYCCKUX HpeﬂHpMﬂTHﬁ.
CornacHo nanubM [3] rpagupuu Kiaccudumpyiot: 1) o
cnoco0y mepemadyd Teruia arMoc(epHOMY BO3AYXy Ha:
UCIIapUTENbHBIE, B KOTOPBIX TEILIONEpeaaya OT BOJABI K
BO3IyXy IPOHUCXOINT, IPEXKIE BCETO, 32 CUST HCIApPEHHUS,;
pamuaTopHBIe, WHaYe CyXWe, B HHX TeIUlonepesada
OpraHW3yeTCs dYepe3 CTeHKY paguaTopoB 3a CUeT
TEIUIOIIPOBOAHOCTA M KOHBEKIMH; CMEIIAHHBIE — B HHX
HCTIOIB3YETCs TeIuIoneperada HCTIApEHHEM,
TEIUIONPOBOAHOCTBI0O W KOHBEKIHEW; 2) Mo crmocody
nepeMelieHlss BO3JyXa 4Yepe3 KOHTAKTHBIE YCTPOWCTBA
TpajpHU: BEHTWIATOPHBIE, Yepe3 KOTOpblE BO3IYX
TMEPEKAYUBACTCA IPU MMOMOIIU BEHTUJIATOPA, 6aLlIeHHI)IC, B
KOTOpPBIX TsATa BO3AyXa OPraHW30BHIBAETCS 3a CYET
noz0opa HEOOXOAMMOW BBICOTHI OAIIHHU; OTKPBITBHIC, WIN
aTMoc(epHBIe, B KOTOPBIX [UIS BO3AyXa IBIDKETCS
Omaromapsi €CTECTBEHHBIM BO3IYIITHBIM IIOTOKAaM — BETEp H
OTYACTH €CTECTBCHHAS! KOHBEKIIUSI.

B panuatopHbIX TpaaupHSAX HWKHEH TrpaHuLen

TEMIIEPAaTypbl ~ OXJaXICHHOW  BOIBI  MOXET  OBITH
TeMIeparypa arMoc(epHOro BoO3lyxa MO CyXOMY
TEPMOMETPY, a B HCHAPUTENbHBIX TpPagUpPHIX —
TemmepaTypa BO3AyXa IO BIQXHOMY TEPMOMETpY,
KOTOpasi, K&K N3BECTHO, MOXKET OBITh HMKE TeMIIEpaTyphl
IO CYXOMy TEpMOMETPY Ha HECKOIBKO TpaaycoB.
HcnapurenbHble rpagupHU OpraHU3yoT Gonee

3GGEKTUBHOE OXJIAXKACHUE BOABI 1O CPAaBHCHUIO C
pamuaTOpHBIMH M MOTYT OBITh H3TOTOBJICHBI M3 Ooliee
JIENIEBBIX W HE CTOINb NEe(UIMTHBIX MaTepruaos [3].

OxnaxneHne BO3IyXa B CyXHX TpPaJupHAX
o0nagaeT OJHMM U3 HEAOCTaTKOB — 3TO TO HYTO
MIPOU3BOAUTEIBHOCTD 1o OXJIQXKICHHOHN BOJIE

CYUIECTBEHHO 3aBHCUT OT TEMIIepaTypbl aTMochepHOro
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BO3/lyxa, KOTOpas, K COXaJEeHUI0, HecTabwibHa B
TEUeHHe roja, JAa ¥ Ha MPOTsDKeHWH cyTok. C Iesbio
OpraHM3ali  HMX  Ooiee  ycToW4YMBOW  paboThI
HEoOX0IMMO  00ecrednTh IOCTOSHHYIO — TEIUIOBYIO
Harpy3Ky, a ITpH XOJOIHOM HapyXHOM BO3IyXe B
ocobenHocTH. Bo Bpems paOOTBI TPOMBIIUIEHHBIX
MPEeIUpUATHA W TAPOTypOMHHBIX YCTaHOBOK TOL]
BO3MO)XKHa CYILIECTBEHHas HECTaOMIBHOCTH OTOOpa U
MIOAa4y TeIjIa Ha CyXHe TPaJupHH, YTO BIIEYeT 3a cO0O0it
OTPOMHBI PHUCK 3aMep3aHWs M BBIXOAA U3 CTPOS
JOPOTOr0  TEIUIOMAacCOOOMEHHOTO  00OpY/JOBaHHSI.
Cyxue rpaiupHu HE CTOJBKO HIMPOKO MPUMEHSIOTCS B
NPOM3BOJICTBE, KaK MCHAPHUTENILHBIE, 3TO CBA3aHO C HX
JIOPOTOBHU3HOW, HEOOJBIION NPOU3BOIUTENEHOCTHIO H
3HAYUTEIbHBIM SHEPronoTpeOICHUEM. Lena
panuaTtopHoOil rpagupHu Oojiee 4yeM B 5 pa3 MpeBbIIIaeT
CTOMMOCTh TPaJUPHU HCIAPUTEIBHOIO THIIA HPH
paBHOH TEIIOBOM Harpy3ke [4].

IpagupHr  Takke  KIACCHGULUUPYIOT  II0
KOHCTPYKTHUBHBIM THIIAM OPOCHTEJIBHBIX YCTPOMCTB M
croco0y  IOCTIDKEHHS HamOONbIIeH TOBEPXHOCTH
KOHTaKTa BOJBI C BO3AYXOM, TaK Pa3iM4aloT IPaJupHU
IJICHOYHBIC, KallCJIbHbIC )44 6p])l3l"aHI)HbIe. Bce
NpCACTAaBJICHHBIC THUIIBI T'PaJUPEH MOTYT OTJINYATHCA
BECbMa DA3JIMYHOM KOHCTPYKLMEH, KaK OTAEIbHBIX
9JIEMEHTOB ~ OPOCHTEIBHOTO YCTPOHCTBA, TaK W
TUIOPa3MEpPHBIM PSZAOM M PACCTOSIHHEM MEXIY
HUMH, TaK)k€ OHH MOTYT OBITH HW3TOTOBJCHBI H3
pa3HOOOpa3HbIX  MarepuaioB. s  OTKPBITHIX
aTMOC(EpHBIX TPAJAMPEH yIelbHas THUApaBINYecKas
Harpyska IO pacyeTHBIM JaHHBIM He [OJDKHA
MPEBOCXOAUTH OT 3 10 5 M3/(M2-q). Biusane cunel n
HAIpaBJICHUs] BeTpa Ha OXJAXKIAIOIIYI0 CIIOCOOHOCTD

OTKPBITBIX ~ TpajUpeH  CyXaeT  YCIOBHS  HX
npumMeHenwust [3].
I'pamypHu  OamIeHHOTO THUIA  OPraHU3YIOT

HEMAIYIO0 IUIONIAJIb HCHApEHUs] M WX PEHTa0eNIbHO
le/IMeHHT]) le/I OXJIAXKICHHUHU BOAbI B KOJITUYECCTBE 60.]'166
6000 M3 B uac. 3abop BO3oyXa M €ro Iojada B
OamICHHBIC TPaJUpHU MPOUCXOMUT O€3  IOMOIIH
BEHTHJIATOPOB, & OCYIICCTBIISICTCS BETPOM MU
ecTeCTBeHHOM Taroi. Hemamas miomanb, 3aHMMaeMast
TaKUMHU TPAJUPHAMH, a TarKke OOJbIIAs CTOMMOCTH
SIBJISIIOTCS. MX HECOMHEHHBIM HexocTtarkoM. OIHaKoO K
MPEUMYIIECTBAM  MOXXHO  OTHECTH  MpPOCTOTY B



JKCIUTyaTalid, YKOHOMHYHOCTH pabOThl, BO3MOXKHOCTH
pa3MelleHlss B HENOCPEICTBEHHOH  ONU30CTH K
NPOMBILJICHHOMY OOBEKTY 3a CuYeT OTBOJA BIIAXKHOIO
BO3/yXa Ha BHYIIUTEIbHOHN BBICOTE [5].

IIpn peuieHMM OPUIMHAIBHBIX TEXHUYECKUX
3aa4 TPUMCHSIOT TUOpuaHbIe TpaaupHu. OHHU MOTYT
paboTaTh B «CYXOM» H «MOKPOM» pEXHMaX, 4TO HaeT
BO3MOXKHOCTh yMEHBIICHHUS BBIOpOCAa mapa W3 TpaJupHH.
IMpu sSkcrutyaTandd THOPUIHON TPAJUPHU B «CYXOM»
peKHME, KOrJla TEMIEpaTypa Hapy)KHOTO  BO3IyXa
JIOBOJIbHO HHU3Kasi, CHIIKACTCSI KOJIMYECTBO MOTPEOIIsieMOit
BOJBI ¥ B CPeTHEM YMEHbIIAeTcss 00beM mapoBoro (akena
[6]. YcraHOBIIEHO, YTO TEXHOJOTHYECKHE W TEXHUKO-

HKOHOMHYECKHE  TOKaszaTeaun  padoThl  T'MOPHIHBIX
rpajiupeH MPEeBOCXOSIT MOKa3aTed paboThl paJuaTOPHBIX
rpaanupcH, npu 9TOM ImokKasarTciim HUCIaprUTEIbHbIX

T'paIupe€H OCTarTCA BCE ke JIyUIInMHU. K ocHOBHEIM
HEJOCTaTKaM FI/I6pI/IZ[HI)IX IrpaaupeH OTHOCAT CJIOKHOCTDH

NPOEKTUPOBAHUS M WX  CTPOMTENILCTBA,  BBICOKHE
TpeOoBaHMS K  OOCIYy)XMBAaHHIO  TpagupeH  IIpH
IKCIUTyaTalldd ¥ CUCTEM BOJOOOOpPOTa B  IICJIIOM.

BHyTpeHHHE CTeHKH TPYO paaHaTOpPOB MOKPBIBAIOTCS
OTJIOKCHHUSAMH, TIPH 3TOM OpeOpeHust TpyO 3arps3HSIOTCH,
4TO BeNeT K POCTY TEIUIOBOIO COINPOTHUBICHHS. ITO

CHOCOOCTBYET BO3MOKHBIM HApYIIEHHSM  PacdeTHBIX
PeKUMOB pabOThl CyXOH M HCHApPHUTENBHON wvacTeil
IpaJUupHH, BO3HUKHOBEHUIO  aBapUiHBIX  CHUTyalluii,

0CcOOEHHO B 3UMHUI IEpHOJ BpeMeHH [7].

B HacTtosmee Bpems Bc€ dalle BO3HHKAeT
npoOiema repesa cHenualicTaMyd HPEANpPUSTHH pa3HBIX
oTpacleil IPOMBIIUIEHHOCTH, CBSI3aHHAsl C OOHOBIICHUEM U
PEMOHTOM CYHIECTBYIOIIMX TIpanupeH. HeoTbemiieMbM
TpeboBaHNEM NPH TUIAHMPOBAHUN TAJbHEHIIETO PA3BUTHSA
MPOM3BOJCTBA  OCTAETCSl  MOBBIIIEHHE  HAJCKHOCTU
OXJIAXKJIEHUs] 000POTHO BOIBI TPAIUPHSIIMU, TOCKOJIBKY OT
TOTr0, Ha CKOJBKO CTaOMIbHO U 3¢ ¢EeKTHBHO paboTaer
rpajupHs B cUCTEME 000POTHOI'O BOAOCHAOXKEHUSI 3aBUCHUT
Mepa peaiu3aluMu  cOeperarmux  TEXHOJOrWd B
TEXHHYECKOM, IKOHOMHYECKOM W JKOJIOTHYECKOM IUIAHE:
KOJINYECTBO U CTOMMOCTH IOTPEOJICHUSI W PAaCXOJOBAHMS
BOJBI, TOIUIMBA, IEKTpOdHEpruu U chbipbs [8]. He ctout
3a0bIBaTh, YTO HEPEIKO KalHUTAIBHBIA PEMOHT TPaUpeH
OYeHb JIOPOTOCTOAIINHA, ero crommoctb Ha 20-40%
NPEBBIIACT  pacxofa Ha  CTPOUTENBCTBO  HOBOM
NPOMBIIIIEHHONW rpaaupHu. Ilpu 3TOM 3aTparel npu
9KCIITyaTalliy CYMIECTBYIOIEH CHCTEMBI OXJIaXKACHHS 3a
BEChb CpPOK CIyXXOBbl B HECKOJBKO pa3 IPEBOCXOIST

KamuTajgbHBIE  3aTpaThl Ha €€  co3maHue  [9].
HcnapurenpHple  TpaAUpHU  BEHTUJIITOPHOIO  THIIA,
obecrieunBasi CTaOWJIBHOCTh — OXJIaXJIEHUS 00OPOTHOU

BOJIbI, IMEIOT HAaHOOJIBLINH Tepernal TeMIepaTypbl BOAbI U
MaKCUMAaJIbHYIO VICIBHYIO TEIUIOBYK) HArpy3Ky, dYeMm
ammapaThl I OXJIAXICHUS BOJBI JPYTUX THUIOB. TeM He
MEHEE W3BECTHbIC HCIAPUTEIIbHBIE TPAJAUPHU HMEIOT
CYUIECTBEHHbIE  HEJOCTATKH, a HMMEHHO,  IUIoXas
CMa4YMBaEMOCTh HACAIOYHBIX AJIEMEHTOB, HEJOCTATOYHbIC
PaBHOMEPHOCTh pacmpeaeseHus: BoAsl U 3PPEKTUBHOCTH
paboThl KaryieyloBUTENeH, YTO BEAET K YHOCY KalelbHOM
BJIardW W3 ammapara, o0JeJeHeHHe BEHTUIIITOPOB U IPYTUX
JJIEMEHTOB TpaJpeH, 3acopeHre (OpPCYHOK, Majas
MOBEPXHOCTh  KOHTaKTa B3aUMOACUCTBYOIUX (a3,
0O0JIBIIINE IKCIUTYaTAIMOHHBIC 3aTPAThl HA TMEPCKAYNBAHHE
BOJBI W TIOTOKa BO3AyXa, KOppo3us oOopynoBaHus. B
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CBA3M C 3THUM, BECbMa AKTyaJIbHOM 3ajayeil sBIsETCA
pa3paboTka TEeXHOJOTHYECKOTO IMpoIecca OXIaKACHUSI
000POTHOI BOZIBI U €T0 anmapaTypHOro oopMICHHS.

[IpuMeHeHHe AUCKOBOTO PACHBLIUTENS BMECTO
KOHMYECKOW  (POPCYHKH MO3BOJSECT  OCYHICCTBIATh
3¢ (GeKTUBHBIA MPOIECC OXJIAXKICHHUS BOIBI  PH
Pa3IMYHBIX CKOPOCTSAX IIOTOKA BO3JIyXa Ha BXOJAE B
ammapar, T.K. TUCKOBBIN pacIbUIUTENh 00pa3yeT Karuiu
TpeOyeMBIX MUaMeTPOB. DHEPTUs IMOTOKAa BO3AyXa HE
TpaTUTCS Ha JApOOJIeHWE Kamenb, YTO CHH)KAeT
THIPABIUYECKOE  CONPOTHUBICHHE  pa3pabOTaHHOTO
anmapara. BHemHuWi Bua pa3paboTaHHOHW BHUXPEBOH
KaMepsl C IHUCKOBBIM DPACHBUIMTENIEM IIPEACTaBICH Ha
pucynke 1 [10].

| BXOJI 1
2 | SKUJIKOCTH
VR
BXOJ H BXOJ
rasa rasa
K—
5
BBIXOJT —
SKUKOCTH
‘531)1)(011 4

6 rasa

Puc. 1 — Cxema BHXpeBOii kaMepbl ¢ AUCKOBBIM
pacnbumaTeeM: 1 — maTpy6ok A BXoja ropsryeit
BOJbl; 2 — JMCKOBBI pacnblLIUTeNb; 3 — JI0NACTH;
4 — marpy0oxk a8 BbIXOAQa BO3AyXa; S —
TAHTeHUMAJIBbHO-JIONATOYHBbIH 3aBUXpHUTeEJb; 6 —
naTpyooK JJ1s BHIX0/1a OXJIAKIEHHOH BOJBI

O0opoTHasT BOAa IIOCTYNMaeT B BUXPEBYIO
KaMepy 4epe3 marpyook 1, momagaer B pacibUIATEINb 2,
3aKpeIUICHHBI Ha Bally, OTKyJa PpAaCIPEACISICTCS IO
IUCKaM pasHOro auamerpa. J[MCKHM pacloJOXKeHB B
HECKOJIBKO PANOB TIO BceH BBICOTE PACHBUIATEIS.
Br1bop MUHHMAaIBHOTO IUAMETpa JUCKA PAaCIIBUTUTEISI
OTIpeNIeNIAETCs, UCXOI M3 YCIOBHS, YTO PAIIyC MOJIeTa
KaITi HE MPEBHIIACT PaANyC BHXPEBOHl KaMepHl.
MakcuManbHbIlii  AMaMETp  AWCKAa  PAaCHbUIATENS
OTIpeNieNaeTcs, UCXO/1 U3 YCIIOBHS, YTO PAIHyC MoJjieTa
Karui 0oJIbllie pajryca maTpyOKa JUis BEIXOJIa BO3IyXa.
I[lpun BpameHnu Bana, C KaXIOr0 YpPOBHS JIMCKOB
pacmpuIUTENs 2 CPHIBAOTCS KAIUIH BOJBI U C OOJBIION
CKOPOCTBHIO HAIPABISIOTCS B paboOYyI0 30HY ammapara,
MMONMTHOCTRIO 3amoiHss e€. [lpudem, Bpamasce C
OJIMHAKOBOM YIJIOBOM CKOPOCTbIO, TUCKU, UMES PA3HBIN
JUaMeTp, CO3JAI0T  MOJMIMCIEPCHBI  KaleJbHbIH
pactbul, 9To o0ecreynBaeT paBHOMEPHOE 3aIlOJHEHUE
paGoueil 30HBI ammapara KamjIsIMH, HCKIFOYAIOTCS
3aCTOMHBIC 30HBI u YBEJINIUBACTCS
TeriomaccooOMenHast  3(pQeKTHBHOCT,  Mpolecca.
Jlomactn 3 kpensiTcs Ha Baly M PAacCIOJIOKEHBI B
narpyOKe JJisl BbIXoJa Bo3ayxa 4 B HECKOJIbKO PSZIOB Ha
HEKOTOPOM PACCTOSIHUM JIPYT OT Ipyra, YyTO MO3BOJSET
YMCHBIINTh  JUAMETP  BBIXOJHOTO  marpyoka 4,



yBennuuBasg 00beM paboueil 30HBI BHXPEBOW KaMeEpHl.
Bpamatomuecs Ha Bary J0macTd 3 CO3MAIOT TOHWKEHHOE
JABJICHUE B TATpyOKe JUIs BBIXOAAa Bo3ayxa 4, 4YTO
o0ecrieunBaeT ero TIry B Kamepy uepe3 3aBHXpPUTENb S.
[Ton neiicTBHEM LEHTPOOEKHOW, IPaBUTAMOHHOW CHJI U
CWIBl a3pPOAMHAMHYECKOTO COIPOTUBIICHUS KAIUIH BOJBI
IBIOKYTCS K KOHMYECKOMY [HHIY ammapara [0
PaBHOBECHBIM TPAaeKTOPHsAM. JOCTHTHYB TOBEPXHOCTH
KOHHYECKOTO THHINA ¢ mepdopalyeld, Boja CTeKaeT BHU3
gepe3 OTBEPCTHS M IMOMAgacT Ha IMOBEPXHOCTh AHUIIA Oe3
nepdoparyy, mocie 4ero OXJIaXXAeHHAsl BOJA BBHIBOIUTCS
13 BUXPEBOH KaMmepbl depe3 maTpyOok 6. [[pyras dacte
CTeKaeT B BHIEC IUICHKH, 3alOJIHAA 3a30p MEXIy
JIONIACTSIMM ¥ BHYTPEHHEH CTEHKOW maTpyOKa uisi BEIXOAa
Bo3lyxa 4, UTO TMO3BOJSIET MPUOIU3UTH 3HAYCHHE
noTpedssieMoll MOLIHOCTH K IOJIE3HOM, M HalpaBIIseTCs
4yepe3 OTBEPCTHS B MAaTPyOOK JUIst BEIXO/1a BOABI 6.
PaspaboTaHHas KOHCTPYKIIHS BUXPEBOW KaMepHhI C
JIUCKOBBIM PACIbUTUTEICM, B OTIMYHAE OT KOHCTPYKIIWH,
mpeacTaBIeHHo B padote [11], mo3Bomser 3¢ddexTuBHO
OCYIIECCTBUTH CEMapaliio BOABI M BO3AyXa, HUCKIIOYACT

H606X0,HI/IMOCTB HCIIOJIb30BaHUA JOIIOJTHUTCIIBHOI'O
mpuBoOJa JIJId HpPIHyI[HTeHBHOﬁ nmomgadu BO3AyxXa B
armapar. Pacrionoxenne Bajma Ha  OCH arrapara

UCKJIIOYaeT TONalaHie Ha Hee Kallesb; JIOMACTH CO3Jar0T
0OJIBIITYIO IICHTPOOCIKHYIO CHIIY, NICHCTBYIOIIYIO HA KaIlIH
Mocjie KOHTakTa BOJBI M BO3JyXa M 3a CYET 3TOTO —
MHUHUMAaJIbHBIM KaleJbHbI YHOC W CHUYKEHHUE KOJIMYECTBA
MOJNIUTOYHOW BOABL. Pa3sMemieHue Ha OJHOM Baly
pacmpUTUTENsT W JIOMACTEH  MAaKCHUMAaIbHO — CHH)KAeT
SHEPreTUYECKUE 3aTpaThl HAa MEpEeMEIeHHE BO3AyXa, Tak
KaK JIOTIACTH HAXOMATCS B HETIOCPEACTBEHHOM OIHM30CTH OT
paboueit 30mBl. Co3maHWEM HHUCXOIAIIETO ITOTOKA
YaCTUYHO KOMIICHCHPYETCSd CHJIa TSDKECTH Bajia, dTO
CHIDKAeT Harpy3Ky Ha €ero KpemwieHune. PaBHOMepHOE
pacmpeneneHne  Boabl  o0OecmeyMBaeTCs — CO3TaHUEM
MOJIUIUCIICPCHOT0 MOTOKA Karelb, KOTOPBIC IBHKYTCS IO
PaBHOBECHBIM TPACKTOPHUSIM. 3a CYET BBICOKOM YaCTOTHI
BpauleHust auckoBoro pacmbuturens (1o 10000 o6/MuH)
BO3MOXKHO 0Opa3oBaHHe Kameidb auamerpoM menee 100
MKM U, CIICAOBATENbHO, CO3JaHHME OOJIBIIOW yACITBHON
MMOBEPXHOCTH KOHTaKTa (pa3.

Takum 006pa3zom, IHEPTHs BO3AyXa HE TPATHTCA
Ha TOJBEM JKHIKOCTH W Ha TOIBEM CaMOro BO3AYyXa,
MO3TOMY THAPABIMYECKOE CONPOTHUBIEHHE armnapaTa
OTHOCHTEJIIFHO HH3KO€ M HET Heo0XOIUMOCTH B
yCTaHOBKe Jionacteit 6ospuioro nuamerpa. Kpome toro,
B Cilyyae HEOOXOAWMOCTH BEHTWJIITOD MOXET HMETb
HECKOJIBKO CTyIEHEeH. OHeprus, 3aTpaunBaeMas Ha
NepeKauyuBaHue BOJBI, B Pa3pabOTAHHOM aBTOPaMH
ammapare CHIDKaeTCsl 10 CPaBHEHHIO C TPagupHIMHU
IPYTUX KOHCTPYKIHMHA, T.K. 4YTO pa3OphI3THBaHUE U
pacmpeneneHre XUAKOCTH B 00beMe MPOU3BOIUTCS 32
CYeT PHEPTHH BHEIIHET0 MPUBOJA.
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