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B HacTosiiiee Bpemsi B KaueCTBE OCHOBHBIX ammapaToB JJisi KOHJEHCa-
MU BBIXJIOMTHOTO Tapa TypOUH MPUMEHSIOTCS KOHJIEHCATOPhI MOBEPXHOCT-
HOT'O THUIA, B KOTOPHIX OXJIAXKJEHUE Mapa MPOU3BOIUTCS TOTOKOM BOJIbI. DTH
KOHJICHCATOPbI UMEIOT LIEJIbIN Psijl JOCTOMHCTB: BBICOKUHN KO(DPUITUEHT Ter-
jonepenayr, KOMIAKTHOCTh U YJOOHYI0O KOMIIOHOBKY C TYpOWHOM, Maible
MOTEpH JIaBJICHUS B TPAKTE TypOMHA—KOHICHCATOP, U3-3a YETO U HAIILUIX I1-
pOKOe MpUMeHEHUE Ha TerioBbIX AekTpocTaHuuax (TOC). Ho npu npume-
HEHUU TUX KOHJEHCATOPOB UMEETCS PsIi HEIOCTATKOB M MPOOIEM: JJIsl KOH-
nencanuu 1 xr mapa tpedyercs 50—100 xr oxmaxaaromei BoJIbl; HE0OX0I1-
Ma CHCTEMa MOJBOJAA, OTBOAA M OXJAXJEHUS BOJbI, HEOOXOAMMA CUCTEMA
OYMCTKUA TPYOOK KOHJEHCATOpa OT MEXaHWYECKHUX, COJIEBBIX M OHOJIOTHYe-
CKHMX 3arpsi3HEHUM; MPU AKCIUTyaTallUM dTUX CHUCTEM IMPOMCXOJUT 3arpsizHe-
HUE BOJOEMOB, 3eMJIM U aTMOC(ephl; HACHIILIEHUE BO3AyXa MapoM MpHU HCHa-
pEeHUM BOJIbI B 3MMHEE BpEMsI NMPUBOAUT K OOMEpP3aHUIO W BO3MOMKHBIM
HapylIeHUsIM pabOThl O00OpPYAOBAHUS, TPU HAPYIICHUSIX PAOOTHI CUCTEMBI
BOJIOCHA0KEHUSI BO3MOKHA aBapuiiHasi OCTAaHOBKA TYPOUHBI; MPU dKCILTyaTa-
WY MIPSIMOTOYHON ¥ 00OPOTHOM CUCTEMBI C MPYAAMHU-OXIAUTEIIMUA BO3HU-
KaroT Mpo0JIeMbl BO BPEMs MaBOJIKA M MEIKOBOJIbS, a JIJIi CUCTEM C TpajJup-
HSAMH — B 3UMHEE BPEMSI; MPU BOJSHOM OXJIAKJICHUH HEJIb3S MOJIYyYUTh TEM-
nepatypy konaeHcanuu napa Huke 10 °C; HoCKoJIbKY KOHIEHCALMS BOASHO-
ro rnapa IpoUCXOJUT MPH JIaBJICHUHU HIMXKE aTMOCEepHOTO, TpeOyeTcs cucTte-
Ma OTBOJIa BO3/AyXa U3 KOHJIEHCATOPA U 3aTpaThl HA €€ YCTAaHOBKY M KCIUTya-
TaIHIO.

BonabmmHCTBO ATHX MpoOJieM MOXKHO PENINTh MPU MPUMEHEHUU KOH-
JIEHCATOPOB C BO3JIYIIHBIM OXJIAXIECHUEM Mapa.
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[Ipu ncnonws3zoBannu Bo3AyHbIX KoHAeHCaTOpoB (BK) TOC cranoBut-
Csl HE3aBUCHUMOM OT UCTOYHUKA BOJBI, OTIALAET HEOOXOANUMOCTb B COOPYXKE-
HUU U 3KCIUTyaTaluy BOA03a00PHBIX U OYMCTHBIX COOPYKEHUW, CTPOUTEIb-
CTBE€ I'PAJUPEH U JPYIHMX CHUCTEM BOJOCHAOXKEHUS. B 3KOJIIOrMUecKOM OTHO-
mennn BK mo3BossiioT n36exarh 3arps3HeHUs IPUPOIBI COMSIMU U HACHIIIIE-
HUSL aTMOC(EPHOTO BO3ayXa BOASHBIMU mapamu. CokpallaeTcsi 4HClIO CH-
creM TOC, u ynydmaroTcs yCIOBUS U HaJAEKHOCTh €€ dKcIuryaranuu. Kon-
JNEHCALMIO TTapOB MHOTUX BEIIECTB MOXHO MPOU3BOAUTH IIPU TEMIIEpATypax
Huxe 0 °C.

[Ipumenenne BK ocoOeHHO BBITOHO Ha 3HEProbOJOKax ¢ OMHAPHBIM
LMKJIOM, KOTJla B HEM KOHJIeHcHupyeTcs Hu3kokumsmee Bemectso (HKB) ¢
0o0Jib1I0H MITOTHOCTHIO TIapa. [Ipu sToM pasmepsl BK 1 mapornpoBoaoB cyiie-
cTBeHHO yMeHbmarTcsa. Konnencanusa napa HKB maxxe npu otpuniatenbHbIx
TEeMIIepaTypax MPOUCXOJUT MPHU AABJICHUSAX BBILIE aTMOC(EPHOro, YTO Mpe-
IATCTBYET IPHUCOCY BO3[yXa B KOHJIEHCATOP M HE NPUBOJIUT K CHUKEHUIO
TeruiooOMeHa B HeM. Taxke He TpeOyeTcsi creuuaibHash CHUCTeMa OTCOoCca
BO3/yXa M3 KOHJEHCATOpa, YTO YIPOIIAET CXeMy TypOOyCTaHOBKM U OOJer-
qaet ee 3kcrutyaranuto. bonemmacTBo HKB He BbI3BbIBalOT KOppO3uu 000py-
JOBaHHUS, YTO YBEIMUYMUBAET HAJIEKHOCTh U PECYpPC €ro paboThl, a TAK)XKE CHU-
KAET 3aTpaThbl HA PEMOHT.

Takum 00pa3oM, BO3AYLIHBIE KOHAEHCATOPHI MO CPAaBHEHHUIO C BOJO-
OXJIQXK/1a€MbIMU UMEIOT CIIEYIOIINE MPEUMYIIECTBA:

* HE3aBUCUMOCTH pacnojioxkeHuss TOC OT UCTOYHUKA BOJIOCHAOKEHHUS;

* YMEHBIIEHUE IKOJIOTMYECKOr0 BIIMSHMS Ha YeJOBEKa, MPUPOIY U aT-
Mocdepy B paiione pacrnonoxenus TOC;

* CYLIECTBEHHOE COKpallleHue Iiomanu, 3annmaemon TOC, u3-3a ot-
CYTCTBHS CUCTEMBI TEXHUYECKOTO BOJIOCHAOKEHUS;

* COKpallleHUE 3aTpat U CpoKoB cTpoutenbecrBa TOC;

* COKpallleHuE 3aTpaTr 3JEKTPOIHEPrur Ha coOcTBeHHbIe Hyk bl TOC B
3UMHEE BpPEMs IMYTEM OTKJIIOYEHUS YacTH WM BCEX BEHTWISATOPOB IOJAa4YU
BO3/lyXa;

* npu npuMeHeHnn HKB — BO3M0XKHOCTh KOHJIEHCAllUK UX T1apa MpH OT-
pULATENBHBIX TEMIIEpaTypax B 3MMHEE BPEMs I'OJa, YTO MO3BOJISIET MOBBI-
cuth KIIJ] nukia 3a cyet CHUKEHUsS] TEMIEPATypbl OTBOIA TEIJIOTHI.

I'maBapIME HenocTtaTkamu BK aBnsrorcs:

* 0osIpIIHe TabAPUTHI W3-32 HU3KOTO KOA(PUITMEeHTa Teruionepeadm;

* IPUMEHEHHE OpPeOpPEeHHBIX TPYO, YaCTO C LIBETHHIMU METAJJIaMU IS
pedep;

* HEOOXOMMOCTh YCTAaHOBKH BHE MaIIMHHOTO 3aa TOC;
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* ITUHHBIE TPYOOIPOBOIBI OOJIBIIIOTO TUAaMETpa U CYIIECTBEHHBIE MTOTE-
U TaBJICHHS MPU TPAHCTIOPTUPOBKE Tapa OT TypOUHBI K KOHACHCATOPY.

N3-3a Gompmmx rabaputoB BK mpomomkuTenprHOE BpeMsl HCIIOIh30Ba-
uch Ha Onokax manoit MmomHocTH (10 15 MBT). Briepseie nHa TOC BK Ob11
NpPUMEHEH Ha 3HeproOijoke moirHocThio 160 MBT B mManmoBogHOM paiioHe
Ucnanuu B 1970 r [1]. B mporiiecce NpoeKTUPOBAHUS, COOPYKEHUS U DKCILTY-
ataiuu aanHoro BK Obutv co3maHbl ycioBUs Il TEXHUUECKUX PEIICHUH,
KOTOpbIE TO3BOJIMJIA B JaJIbHEUIIIEM MPUMEHATHh MOJO0OHBIE KOHIEHCATOPHI
Ha TypOMHax OoJiblIe MOIIHOCTH M B 00Ji€e CIOXKHBIX KIMMAaTHYECKUX
ycioBusax. B Hactosimee Bpems umerorcs 6i0ku ¢ BK momHOCTBIO BbIle
600 MBT.

Bo3nyiiHble KOHAEHCATOPHI YK€ HAIUTM IIMPOKOE MPUMEHEHUE B TAKUX
crtpanax, kak CIIA, I'epmanusa, @panuums, FOAP, Hunepnanasl. OnsIT 3KC-
ITyaTanuu 1 uccienaoBannii BK B JaHHBIX cTpaHax MO3BOJIAET OLEHUTDH CTO-
MMOCTh BO3AYIIHO-KOHJICHCAIMOHHON ycTaHOBKHU B parione 80—100 % crom-
MOCTH CHCTEMBI OOOPOTHOTO BOJOCHAOXKEHHUS, a PACXOJ AJICKTPUUYECKOU
SHEPruu Ha MPUBOJ BEHTWISITOPOB U IUPKYJISIIUOHHBIX HACOCOB MPUMEPHO
COITOCTABUMBI [2].

Pe3ynbTaThl MHOTOJIETHEW SKCIUTyaTallMd BO3AYIIHBIX KOHACHCATOPOB
CBHJIETEJIbCTBYIOT O BO3MOYKHOCTH MX HaJEKHOTO HCIIOJIb30BaHUS B JlAaIa-
30He Temreparyp oT -55 mo +55 °C B ycClIOBUSX PE3KOKOHTHHEHTAILHOIO
kiuMarta. OTi (GakThl MOATBEPANUIIA TTPOIOJDKATENbHAS dKCIUTyaTaIusl dSHEp-
ro6sioka moiHocThio 365 MBT B CHIA (¢ 1978 1.) [1].

[Tpu sxcrnyaranuu BK BbISBIICHBI ClieTyIONTUE TIPOOIEMBI:

* BO3MOXKHOCTh 3aMep3aHue KOHJIEHCaTa B TpyOax B 3UMHEE BpeMs U
paspylieHue Tpyo, B OCHOBHOM, B paiiloHE HEOpeOPEHHBIX THOOB;

* HEPAaBHOMEPHOCTh pacrpejie/ieHusl mapa 1o OTACIbHBIM TpyOam, 4To
0COOCHHO MPOSBIISIETCS IS PSAOB TPYO MO X0y MOTOKA BO3yXa, T.K. TPYOBI
Ha BBIXOJIE BO3/lyXa OoJjiee ropsune, UX KOHJICHCUPYIOIIas CIOCOOHOCTh Ma-
JIAeT;

* 0OJIBIIIOE BIUSIHUE HAIMYUS HEKOHJICHCUPYIOIIUXCS Ta30B, YTO MPUBO-
JTUT K CUJIBHOMY MaJIeHUI0 KOA(DPUIIMeHTa TEIUIOOTAauYU MPU KOHICHCAIUU
napa B TpyOe, MOATOMY B KOHJIEHCATOpax, pabOTAIONMUX C JIaBIICHUEM HIKE
aTMoc(epHOro, He0OX0AMMa CHCTEMa OTBOJIa HEKOHACHCUPYIOIUXCS Ta30B;

* HEOOXOJMMOCTh OYUCTKH TMOBEPXHOCTEH TEINIOOOMEHA OT OTIIOKCHHM
Ha pedpax, MyTeM CMbIBAHUS BOJIOM.

[IpobGnema 3amep3anus koHAeHcaTa B TpyOax BK B 3uMHee Bpems mpu
paboTe Ha BOJSHOM Tape SIBJISICTCS OJHON W3 Hauboliee CEepPhe3HBIX, IO-
CKOJIBKY MPHUBOAMUT K pa3pylieHUO0 TPyO U HEOOXOJAMMOCTH PEMOHTa KOH-
neHcaropa u octaHoBKU TypOuHbl. [ToaTromy BK j1s BoastHOTrO mapa BbINOJI-

115



HSIOT OOBIYHO JBYXCTYIEHYATHIMU. B mepBoil cTyneHN KOHAEHCHUPYETCS 10
85 % mapa, u OH JIBMXKETCS] BHU3, @ BO BTOPOI CTYIEHH Hap JBUKETCA BBEPX,
a KOHAEHCAT BHU3, IIPH OTOM Map NOAOTPEBAET KOHJECHCAT U HE JAeT eMy 3a-
Mep3aTh. Tak ke A pemieHus 3Toi mpoOaeMbl MPUMEHSIOTCS TPYObl OBaJIb-
HOU (OpPMBI, T.K. OHU MPU 3aMEP3aHUU BOJIbI AePOPMUPYIOTCS, HO HE pa3py-
matorcsa. B BK mis HKB npo6iiema 3amep3anus 00bI9HO OTCYTCTBYET.

Opnnolt u3 BaxHbIX npobnem npumeHeHuss BK sBnsercs otcyrcTBHe
Ha/Ie’)KHOW METOAMKHU ux pacueta. [Ipu 3tom Hanbonee HEOTPaOOTAHHBIM 5B-
JAETCS BOIPOC KOHJEHCALMU I1apa BHYTPU BEPTUKAIBHBIX M HAKJIOHHBIX
Tpy0. VMeercss OomblIoe KOJIMYECTBO MyOJMKALUUN MO 3TOMY BOHNPOCY, HO
HAJIe)KHOM METOJMKHU pacyera HET, IO3TOMY B OCHOBHOM MCIIOJIb3YIOTCS DKC-
HepUMEHTaJIbHBIC TaHHbIC [3, 4].

PaccmoTpum nepcnexkruBHbIe HanpasiieHus npuMenenus BK na TOC.

[Tockonbky ocHOBHBIM HepocTtaTkoM BK siBnsiercsa Huzkuil koadduim-
€HT TeIUIoNepeaadyn U, B pe3ynibTare, OONbIINE pa3MeEPbl, TO IPUMEHATh UX
BbITOJHO Ha TOC, e ycTaHOBJIEHBI TYpOMHBI C HEBBICOKMMH pacxoiamu
napa B KOHJIEHCATOp. DTO, B MEPBYIO o4epeab, TypOounsl TOIl u yTunuzamu-
oHHbIe Tapora3oBbie ycTtaHoBKkU (III'Y). Ilpu stom mis TOL] HemanoBaxkHO
TaK)K€ TO, YTO OHU CTPOSITCS JMOO B YepTe ropoja, JIMOO PsiIOM C HUM U MPU
TOM HMMEIOTCS 0OJbIINE MPOOIEMBbl ¢ UCTOYHUKOM BOJOCHA0XXEHUS U IKO-
JIOTUYECKUM 3arps3HeHHEeM. MOIIHOCTh NapoOBbIX TYpOUH yTUIN3aLMOHHBIX
IIT'Y cocTaBiseT TPeTh MOIIHOCTH dHEPro00Ka, U, TAKUM 00pa3oM, pacxos
napa B KOHJIGHCATOp y HUX B TPH pa3a MEHbILE, YEM Yy OOBIYHBIX MapoTyp-
OMHHBIX HEPrOOJIOKOB OJAMHAKOBOM equHUYHOU MomHOCTH. [Ipu aTom TOC
¢ III'Y craHOBUTCS BHITOJHO yCTaHABIMBATh B PallOHE TOILJIMBOIOOBIYH, T]IC
OOBIYHO HET BOJBI JJISl UCIOJIb30BAHUS KOHJIEHCATOPOB BOJSHOIO OXJIAXKIE-
HUsI, a IOTEPU DHEPTUM HA MepeKkaduky raza Ha TOC 3HaYMTENbHO BBILIE IO-
TEph MIPU Nepeaade MIEKTPOIHEPTUN.

3HauuTenpHOE TMOBbIIIEHHE 3(h(ekTUBHOCTH mpu npuMenenun BK
Mo>kHO ToyunTs Ha [1I'Y TpuHapHoro tumna [5] mpu ycraHoBKe UX B ceBep-
HBIX pailoHax Poccuu, T7i1e B OCHOBHOM PacIioIOKEeHbI paliOHbI T100BIYM Ta3a,
a TeMIiepatypsl Hapyx’Horo Bo3ayxa Huxke 0 °C croar 7—8 MecsleB B TO1y.
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CoBpemenHas atMocdepa 3eMiM MPEJCTaBIseT cO00M COBOKYMHOCTD
MHOXXECTBa ra3000pa3HbIX COeAMHEHHM mpupoaHoro [1] (kuciopon, a3oT u
T.J.) U QHTPOIIOT€HHOTO (OKCHUJBI a30Ta, CEPHBIM aHTUAPUIl U T.l.) TIPOHUC-
xoxaenus [1-2].

N3BectHO [3], uTO B TpoIiecce ABMIKCHHUS] HEOJTHOKPATHO M3MEHSIOTCS
reOMETPUYUCCKUE XapaKTePUCTUKU aTMochepHbIX Kareib. [Ipu nuamerpe (d)
or 10°m mo 100-10° M mocnmenmue, Kak MPaBHIO, UMEIOT CHEPHUECKYIO
dopmy [4], ecrr 100-10° <d<1-10" m smmmnconaayro. OCHOBBIBASICH Ha pe-
3ynbTarax [4] MOKHO TPEIIOI0KUTh, YTO TEOMETPHUYECKUE MapaMeTphl Ka-
Melib MOBJUSAIOT HA apeall uX BBIMAJACHUS HAa TOBEPXHOCTH 3eMJIM, TaK Kak
JBIDKEHUE Karesib HechepruuecKo GopMbl OTIMYACTCS OT JBUKEHUS 1IapO-
00pa3HbIX HE TOJBKO KOJMYECTBEHHBIMH XapaKTepUCTUKaMH (0oyiee BBICO-
KUMH 3HaYeHUSIMHU Kodddurmenta conportusiieaust — Cp), HO 1 MEXaHU3MOM
JIBKEHUS.

[IpoBeneHHbIE paHee WCCIEAOBaHUSA [D] WIUIIOCTPUPYIOT MEXAHU3M
dbopMHUpOBaHUS CEIUMEHTAIIMOHHBIX KHCIOTHBIX OCAJKOB B aTMocdepe,
MPWIETAIONIECH K TEIJIOBOM AJIEKTPUUECCKON CTAHIIHM.

[lenwsro HacTosIIEH PaOOTHI SBISETCA YUCICHHBIN aHAN3 PE3YJIbTATOB
npoiiecca GopMUPOBaHUS CEAMMEHTAITMOHHBIX KUCIOTHBIX OCAJIKOB B aTMO-
chepe, npuseraroiie K TerIoBON AJIEKTPUUECKON CTaHIIUM, Ha TTIOBEPXHOCTH
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