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OXAAKACHHSA

PaboTta cuctem BO34yLLIHOrO OXNaXKaeHus OCHOBaHa Ha ahdekTe oxnaxaoeHus
YCTPOWMCTB HaXOAALLMNXCS B BO3AYLLUHOM NOTOKEe. CTeneHb OXNaXXaeHUs B TakUX CUCTEMAX
3aBUCUT OT TeMMepaTypbl BO34yxa, NnapamMeTpoB MNOTOKa M nsiowaan noBepxXHOCTU
YCTPOUCTBA.

[na ysennyeHnsa nnowanm noBepxHOCTN YCTPONUCTBA UCMONb3YT MeTanmyeckme
pagunaTtopbl cneumanbHON OopMbl, KOTOPbIE KPENATCS K OXNaxgaeMblM AeTanam
nocpeacTsoM TepMOMHTEPENCOB

BosgywHbIM NOTOK, OXNa)aatoLwmin yCTPOMUCTBa, CO30aeTCA BEHTUNATOpamMmu (cooler,
Kynep).

CaMblin NPOCTOW, CaMblil AOCTYNHLIN U, B BOMbLUMHCTBE ClyvYaes, 4OCTATOYHbIN CcNoco6
oxnaxgeHnsa KOMNOHeHTOB, 6e3yCNoBHO — cambii "KOMMMEKCHbIN". Bo3ayxom oxnakgaeTtcs
Bce. [Npunyem nponsBoauTenn Xxernesa 3anHTepecoBaHbl yaepXaTb TENMOBbIE NaKeTbl CBOUX
NPOAYKTOB M BCErO KOMMbIOTEPA, KaK CUCTEMbI, B Npegenax aton kateropmmn. OHO U MOHATHO —
9TO NO3BOSISET YAELWEeBUTb KOHEYHbIN NPOAYKT K caenatb ero 6onee OCTYMHbIM.

[onyckaeT HeBOMbLLOM pa3roH, akkypaTHO YKaablBaloLWMNCS B HOBbIE KOHLIENLUK
npoussoauTenen mat. nnat (AMHaMUYECKNN OBEPKIOKUHT

[Mpn aHanu3e Taknx CUCTEM rMaBHoe — y6eanTbCa B OTCYTCTBMU BUXPEN, B TOM, YTO
ropa4min Bo3gyx 6bICTpO NOKMOAET KOPNycC, a Afs NOCTYNSIEHNA XONo4HOro He co3aaeTcs
HUKaKMUX NPEnSaTCTBUN.

[na aHanusa npoxoXaeHusl NOTOKOB BO3Ayxa Yyepes kopnyc ctaHaapta ATX MOXHO
NOCTPOUTb FTEOMETPUYECKYO MOENb 3TOr0 Kopryca v npoaHanmsnpoBaTtb Npu NoMoLLm
KOMMbIOTEPHbLIX NPOrpamMmm.

.||”H| AHaAH3 CHCTEM BO3AYIIHOIO




B reomeTpuyeckyto Moaenb BKIKOYMM CTEHKN KOpryca Y OCHOBHbIE
pacnonaratowmneca BHyTpu KpynHorabapuTtHble getann. B kayectse obpasua paccMoTpum
Inwin J535 ¢ kOpnyCHbIMU BEHTUNATOPaAMK B NpeLyCMOTPEHHbIX MPOM3BOAUTENEM MecTax,
CTaHA4apTHbIN ONOK NUTaHUs ¢ ogHMM BeHTunaTopoM, Radeon 9000 ¢ naccmMBHbIM
oxnaxaeHnem, bokcoBbIn Kynep ot Intel, ogHy nnaHky namaTu. Tak Kak B NpoToTMne
reoMeTpn4eCKoOn MOAEeNU Ass NOAKITIIOYEHNA HAKOMUTENSA Ha XXECTKUX MarHUTHbIX ANCKax
ncnonb3osarnca nHtepgenc Serial ATA (xapakTepusyowmimncsa masnbsiMm pasmepamm
coegmHNTENbHOro kKabens) Bkyrne ¢ rpamoTHbIM pacnosioxeHmem IDE wnendos ans
NOOKMIOYEHNSA NPMBOAOB YTEHUSA/3aNNCK KOMMAKT OUCKOB, 3TN U ApyrMe nposoga He byaem
y4nTbIBaTh

.I|”H| Mopenb kopnyca ATX

B paccMOTpeHue BKITHOYUM creayroline 3rneMeHTbl,

orpaHun4uearowiue pacnpocrtpaHeHume HaKOMUTESb Ha XXECTKNX MarHUTHbIX OUCKax
BO34YLUHOro NnoTokKa: (HDD)
cTeHku kopryca (Walls) MUKpocxeMbl namati (Memory)
HaKonuTterib Ha XXeCTKUX MarHUTHbIX OUCKaXx (HDD) B paccMoTpeHue BKIKOYUM crieayowme
ABa YCTPOMCTBA YTeHMs/3anncmn KOMNakT AUCKOB 3anemMeHTbl, onpeaensoLlme CKOpoCcTb
(CDROM) BO34YLUHOro NoTokKa:
anckosop ans rmdkmx aucket (Floppy Drive) BeHTUNaTop npoueccopa (CPUFan)
Buaeokapta (Video) BeHTUNATOp 6noka nutaHus (PowerFan)
MUKpocxema namatn (Memory) BEHTUNATOP Ha NepeaHen CTeHKe Kopnyca
cTeHku 6roka nutaHus (Power) (SysFanFront)

B paccmoTpeHune BKNO4YMM crieayrowme 3f1eMeHTbl BEHTUNATOP Ha 3aHEN CTEHKe Kopryca
ANA 3a4aHUA TeMnepaTypHbIX Harpy3oK: (SysFanBack)

LeHTpanbHbIN npoueccop ¢ paguatopom (CPU)
rpadgomnyeckun npoueccop ¢ paguaropom (GPU)




CDROM
: Power Supply

Memory




BCEX CJlyYasdX, a HanpaBJjieHNne NoToKa BO3AyXa, cCo34aBaeMOoro rnpouecCopHbIM
BEHTUITATOPOM, MOCTOAHHO U MO HarpaBIiEHUIO. PaCCMOTpeHHbIe BapunaHTbl YCTAaHOBKH

1
I I | ‘ ‘ ‘ | |_|yCTb CKOPOCTW BO34YLUHbIX NMOTOKOB Ha BEHTUIIATOPaX O4AMNHaKOBbI Mo BEJIM4YNHE BO
BEHTUIIATOPOB C YCITOBHbIMU 0603Ha4YeHnsaMM npmBeneHbl HAXe.

*BYB/HOMb — NEpPeaHuNii BEHTUNATOP paboTaeT Ha BAYB, 3aJHWUIA OTCYTCTBYET, BEHTUNATOP
6rnoka nuTaHua paboTaeT Ha BbiayB

*BAYB/BbIAYB — NEpPeaHNii BEHTUNATOP paboTaeT Ha BAYB, 3aAHWUIA U BEHTUNATOP brioka
nuTaHusA paboTaeT Ha BbiayB

*BAYB/BAYB — NEPEAHUIN N 3a0HUN BEHTUNATOPLI paboTaloT Ha BAyB, BEHTUNATOP brioka
nuTaHusA paboTaeT Ha BbiayB

*HONb/BAYB — NEpeaHNii BEHTUINATOP OTCYTCTBYET, 3aHUN BEHTUNATOP paboTaeT Ha BAYB,
BEHTUNATOP Grnoka NUTaHUs Ha BbiayB

*00paTHbI TOK — NepeaHnii BEHTUNATOP paboTaeT Ha BbiAyB, 3a4HWIA U BEHTUNATOP Grnoka
nuTaHusA paboTaloT Ha BOYB

HayanbHy0 CKOPOCTb NOTOKAa BO3Ayxa, CO34aBaeMOro BEHTUIATOPAMU, MOXHO
onpenennTb, UCXoOsa U3 X NacnopTHbIX AaHHbIX. [1Na BCex BEHTUNATOPOB U3BECTHbLIMM
ABMATCA 06beM NponyckaeMoro Bo3ayxa 3a eauHuLy BpeMeEHN 1 nnowaab cedenus. [Mpu
B3anMMOAENCTBUM NOTOKA BO3Ayxa C NPEnSaTCTBUSAMN NPOM3BOSIbHON KOHUrypauuu,
KaKoBbIMW MOXXHO CYUTAaTb YCTAHOBMEHHbIE BHYTPWU CUCTEMHOro 6rnoka getanu, Norm4yHo
OXMOaTb BOZHUKHOBEHUNSA TYPOYNEHTHbLIX TEYEHNN. YYTEM 3TO NpU paccyeTe NOTOKOB B
JaHHON MoAenu




1
Il” CpaBHUTENbHbIN aHaNM3 CUCTEM OXNaxaeHus, padboTaroLWwmnx Ha
BAYB/BbiAyB U BAYB/BAOYB.

310.499
312

BAYB/BAOYB, JIMHUM TOKa, BN COOKY BAYB/BblOYB, NMMHUM TOKa, BN COOKY




1
Il” CpaBHUTENbHbIN aHaNM3 CUCTEM OXNaxaeHus, padboTaroLWwmnx Ha
BAYB/BbiAyB U BAYB/BAOYB.

3017747 306.123 310.499
o

P.56. 303.935 308.311

BOYB/BOYB, NTMHUK TOKa BOYB/BblAYB, NIMHUKN TOKa




1
Il” CpaBHUTENbHbIN aHaNM3 CUCTEM OXNaxaeHus, padboTaroLWwmnx Ha
BAYB/BblAYB 1 BAYB/BAYB (pacnpeneneHus Temneparyp).

ne

312.999

BAYB/BOYB, TeMNepaTypbl, BAYB/ paTypbl,
cevyeHune yepes CPU cevyeHune yepes CPU

-
99

B,EI,yB/BLI,yB, TepaTypbl cOoky




1
Il” CpaBHUTENbHbIN aHaNM3 CUCTEM OXNaxaeHus, padboTaroLWwmnx Ha
BAYB/BblAyB 1 BAYyB/BAYB (BbIiBOA).

Kaxgbl N3 BapnaHTOB MMEET CBOU NpenmMyLliecTsa U HegoctaTku. B
NepBOM cry4ae ropsiumm Bo3ayx ObicTpee oTBOAUTCS OT npoueccopa,
HO 3aTO BO BTOPOM cry4ae, npu paboTte BEHTUNATOPA Ha 3agHeu
CTEHKe Ha BAOYB, NpoLeccop oxnaxgaetcs bonee XonoaHbIM
BO34YyXOM.




I ~
Il” CpaBHUTENbHbLIN aHaN3 CUCTEM OXJlaXaeHus, padboTaroWwmx Ha
BAYB/HONb U HONbL/BAYB

OpgHa 13 Hanbonee ygayHbIX
KOHJourypaumm BeHTUnaTopos. [1o
CBOWM XapaKTepucTukam
pacnpeneneHnn n temneparyp
NPaKTUYEeCKN He OTNn4yaeTcs oT
KOHdourypauum Bays/BblayB, UCMONb3Y4H
Ha OAVH BEHTUNATOP MEHbLUE

(3P EKTMBHO NPUMEHATLCA MOXET
TONbKO MPU OTCYTCTBUM OPYrnx
BbITSXKHbLIX OTBEPCTUN).

B,El,yB/HOJ'Ib, JIMHUN TOKa




BAYB/HONb N HONbL/BAYB.

[ToTOK BO3ayxa, nocTynarwmn yepes
BEHTUNATOP, PACNONOXEHHbIN Ha 3a4Hen
CTEHKe, NPaKTUYECKN HE Yy4aCcTBYET B
OTBOAE Tensa C LeHTparibHoro
npoueccopa u BngeokapThl (cxema
BBEpXY). OTO HEraTUBHO CKa3blBaeTCH Ha
obpasoBaHUM 30HbI Crabon KOHBEKLU
BONM3N MUKPOCXEMbI NAMSATU U
LeHTpanbLHoro npoueccopa. [pu atom
YCTaHOBJSIEHHbIN Ha npoLueccope
BEHTUNATOP (CXemMa BHU3Y) 3axBaTbiBaeT U
NOBTOPHO MporyckaeT Yepes cebs yacTb
HarpeToro Bo3ayxa. Takasi ycTaHoBKa
BEHTUIATOPOB OfHA N3 CaMblX
He3a(PEKTUBHbLIX, XOTA U3 HECKOSIbKO
CUMMETPUYHON rEOMETPUN MOXKHO BbINo
oXunaaTtb KOHUrypaumm rnoTokoB Kak B
cny4vae BaOyB/HOSb

I o
||”H| CpaBHUTENbHbINA aHANMU3 CUCTEM OXNaXAeHus, paboTarowmx Ha

HONb/BAYB, MNHUKN TOKa




|
||”H| KpaTkas xapakTtepucTuKka pe3ynbsTaToB ANs crydas obpaTHoro
TOKa

Tak e, Kak 1 B npeablayLiem
cllydae, OCHOBHOM NOTOK BO3ayXxa
NPaKTUYEeCKN He y4acCTBYET B
TennoobmeHe ¢ Hanbonee
HarpeTbiMN YacTAMU MOOENM.
OyeBUOHbIM HEOOCTATKOM
NPUMEHEHNA TaKOM KOMMOHOBKMU
BEHTUNATOPOB SABMAETCH ELUE U TO,
YTO B 3TOM Cry4ae
NpPUHyONTENbHas KOHBEKLMS
npoucxoauT NPOTUB HanpasrieHus
HeOonbLIOM NO BENIMYMHE, HO
MMEIOLLLEN MECTO ECTECTBEHHOM
KOHBEKLUUWN. Takasa cucrtema
PacrosioXEHNA HE MOXKET
cumnTatbCca camomn 3P PEKTUBHOMN.




|
||”H| OxnaxaeHue kopnycos BTX
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Intel npeactaBuna gusanH MaTepuHCKUX nnaT HoBoro nokoneHna BTX (Balanced
Technology Extended). o crioBam pa3paboTyMKoB, Er0 OCHOBHOE AOCTOUHCTBO - 3TO
bonee paumoHarnbHOe C TOYKN 3PEHNSA OXNaXOEHUS CUCTEMbI pa3MeLLiEHME KOMMOHEHTOB
Ha nnarte. OgHako B cTaHOAAPT paccyuTaH TOSIbKO HA OAWMH MOLLHbLIN UCTOYHUK Tenna —
CPU. B coBpeMeHHbIX e cuctemax Kpome npoLeccopa akTMBHO HarpeBarTCs
BuaeokapTbl K YmnceT. Taknm obpasom, BHeapeHue ctaHgapta BTX npobnematnyHo.




BeHTtunsatop (Cooler)

.|I|‘H|

Kak y>ke ObIAO OTMEYEHO, COBPEMEHHBIE ITPOIIECCOPHI UCHIBITHIBAIOT
HY>KIY B OXAQ3KIAIOIINX YCTPOUCTBaX C KaK MOXKHO 00Aee HU3KUM
TEPMHUYECKUM COIIpOoTUBAECHUEM. Ha ceromuga ngaxke cambie€ IIPOABUHYTHIE
paguaTophbl HE CIIPABALFIOTCS C 3TOM 3aa4Yeli: B YCAOBUAX €CTECTBEHHOM
KOHBEKIIUU BO3QyXa, T.€. KOTJa CKOPOCTh ABUXKEHUS BO3AYIIHBIX MaCC
MaAa (TUIIHUYHBIN IPUMEP — MapeBO Ha acpasbTOM HJOPOIKHOTO
IIOAOTHA B JXKapPKUMH A€THUU OEHB), «IITATHOM» TEMAOBOH 3PpPEKTUBHOCTHU
paguaTopoB OKA3bIBAETCA HEAOCTATOYHO AL IIOAAEPKAHULI
rpueMAeMol paboueilt TeMriepaTyphl rmpoiieccopa. KapauHaabHO
YMEHBIIIUTh TEPMHUYECKOE COIIPOTUBAECHUE paauaTopa MOXKHO TOABKO
OHUM CIIOCOOOM — XOPOIIIEHBKO €0 BEHTUAUPOBATH (TOBOPSI II0-
HAy4YHOMY, CO30aTh YCAOBHS BBIHYXKIEHHON KOHBEKIIUU TEIIAOHOCUTEAS,
TO OMIIB Bo3ayxa). Kak pas [agd 9TUX IleAeY IPaKTHYECKH KasKIbIt
IIPOIIECCOPHBIN paauaTop U 000PYyAyeTCsI BEHTHASITOPOM, KOTOPBIH
J0O0POCOBECTHO IIPOAYBaET €ro BHYTPEHHEEe MexKpebepHoe
IIPOCTPAHCTBO.




Ha cerogHsi B NpoLeCcCopHbIX Kyrnepax HaxoaaT NpUMeHeHNe B
OCHOBHOM OcCeBble (aKCuasribHbl€) BEHTUNATOPbI,
dopmMmupyroLme Bo3ayLLUHbIN MOTOK B HAanpasieHUW, napansienbHOM
OCU BpaLleHus nponesnnepa (KpbinsyaTkn).

«XogoBad» YaCTb BEHTUNATOPA MOXET ObITb
NOCTPOEHAa Ha NOoALLNMNHMKE CKOmbXeHus (sleeve
bearing, Hanbonee gelweBas U HegonroBe4YHas
KOHCTPYKUMSA), HA KOMOUHUPOBAHHOM
NOALLNNHMKE — OOWH MOALUMMHUK CKONbXEHUS
NSII0C OOMH NOALUMMNHUK KadeHns (one sleeve
-one ball bearing, Hanbonee pacnpocTpaHeHHasd
KOHCTPYKUMSA), U HA ABYX NOALUNNHMKAX Ka4YeHUS
(two ball bearings, camas goporas, HO B TO Xe
BpeMSl O4EeHb HageXHasa U JonroseyHad
KOHCTPYKUMSA). Hy, a anekTpuyeckasa 4acTb
BEHTUISATOPA NOBCEMECTHO NpeacTaBnaeT cobon
MWHUATIOPHBLIW 3reKkTpoaBuraTesis MOCTOSHHOIo
TOKa.




. ______________________________________________________________________________________________________________________________________________|]
||| XapakTepuCTUKM BEHTUNATOpA:
|“ NPON3BOANTENBLHOCTb (TEXHUYECKUN TEPMUH — «PACXod») — BENTNYNHA,
” NnokasbiBalLasg 06beMHY0 CKOPOCTb BO34YLIHOIO notoka. BelpaxaeTcs oHa B
Kybundeckunx doytax B MUHYTY (cubic feet per minute, CFM). Yem 6onbLue
NPOU3BOAUTENBHOCTb BEHTUIIATOPA, TEM OH Bonee adpdPeKTUBHO NPoayBaeT
paguartop, yMeHbLlas TepMuMyeckoe ConpoTmBrneHne nocnegHero. TunmyHble

3Ha4deHuna pacxoga — ot 10 go 80 CFM.
CKOPOCTb BpalleHUs KPbUIbYaTKM (B OTEYECTBEHHOM NpaKTUKE BbipaXkaeTcd B 06/MUH,

amepuKkaHckas egmHuua namepenust — rotations per minute, RPM). Yem 6bicTpee BpallaeTcs
Kpblnb4aTka, TEM BbllLe CTaHOBUTCS NPOU3BOAUTENBLHOCTb BEHTUNATOPA. TUMNYHbIE 3HAYEHUSA
ckopoctn — oT 1500 go 7000 o6/MuH.

Tunopasmep. Kak npasuno, yem 6onblue rabaputbl BEHTUNATOPA, TEM BbiLLE €r0
npon3BoanTenbHOCTb. Hanbonee pacnpocTpaHeHHblie Tunopasmepbl — 60x60x15 mm,
60x60x20 MM, 60x60x25 MM, 70x70x15 MM, 80x80x25 mm.

Hanbonee cyuwecTBeHHbIMWN U3 3KCMNyaTauMOHHbIX NapaMeTPOoB SBMAIOTCA YPOBEHL LyMa U
CPOK CInyX6bl BEHTUNATOPA.

YpPOBEeHb WyMa BEHTUNATOPA BblpaxaeTcs B Aeumbenax u nokasbiBaeT, HACKOSTbKO IPOMKUM OH
OyaeT B CyObeKTMBHOM BOCHPUATUN. SHAYEHUSI YPOBHS LLYMa BEHTUNATOPOB fiexaT B
avanasoHe ot 20 go 50 gbA. YernoBekom BOCNPMHMMAKOTCA B KAQYECTBE TUXUX TOSbKO TE
BEHTUNATOPBI, YPOBEHb LLyMa KOTOPbIX He npesbiwaeT 30-35 abA.

CPOK cnyX6bl BEHTUNATOPA BblpaXaeTcd B ThiCcAYaX YacoB U ABNAETCHA OOBbLEKTUBHLIM
nokasaTenem ero HageXXHoCTN U AoNroBEeYHOCTN. Ha npakTuke Cpok CryX0bl BEHTUNATOPOB Ha
NOALUNIMHNKAX CKONbXeHNA He npeBbiwaeT 10-15 ThIC. YacoB, a Ha NOALWMUMNHUKAX KaYeHUss —
40-50 ThbIC.




l|||“ CTpoeHne n ocobeHHOCTN OYHKLIMOHMPOBAHUS
BEHTUNATOPOB

COBpeMeHHbIe BEHTUNATOPbLI MOCTOAHHOIO TOKa CTPOATCA Ha OO4HO- UJTU
,EI,ByXCba3OBbIX BEHTUIbHbIX ABuraTenax. CobcTBeHHO, camMn 3TU ABUraTenu
MOXXHO YCJTOBHO pa3felrintb Ha AB€ OCHOBHbIE COCTaBJIAOLLINE. CXEMY
ynpasJieHNA U MHOYKTOPHYIO MallUHY. VlH,EI,yKTOpHaFl MallhHa NoBCeEMECTHO
npeacraBndeTr cobon CBA3KY pPOTOpP-CTatop, rae poTopoM ABJIAETCAH KOnbLEBOM

MOCTOSIHHbIN MarHUT, a CTaTOPOM — YETbIPEXMOMIOCHbIN (ropasao pexe —
LLUECTMUMONOCHbLIN) MHAYKTOP




npoussoanTenamMmn no-pasHomy. Hanbonee pacnpocTpaHeHHbIN
BapWaHT OCHOBLIBAETCS Ha UCMNOSIb30BaHUM MUKPOCXEMbI-ApanBepa C
NHTErpUPOBaHHbLIM JaT4YMKoM Xorsia (06bl4MHO MCNOSb3YHTCH
MuKpocxeMbl Analog Technology ATS276/277 nnin nx KnoHbl),

KOTOpas OCYLEeCTBAET COornacoBaHHy0 KOMMYyTauUnio a3

NHOYKTOpA, NO3BONAS nocnegHeMy MHOyLMpOBaTh Bpallarleecs MarHUTHOE Mnorie B
MPOCTPaHCTBE CTaTOP-POTOP N NPUBECTU B ABMXKEHWEe poTop. Hapaay ¢ npoCTbiMu
CXemMaMy, B HEKOTOPbIX BEHTUMNATOPaX MOryT NMPUMEHSATLCA ropasao boriee CrioXHble
N MHOTOOYHKLIMOHAaNbHbIE MUKPOCXEeMbI-ApanBepsl, UMetoLmne Ha bopTy
TaxoMeTpPUYEeCKUMN KOHTPOJSTb, Lienu 3awuThbl NMTaroLwWwen CeTn N OeTEKTUPOBAHUS
cTonopa KpblibvaTku (Spknun npumep — MmMkKpocxema Sanyo LB1663).

|I|”H| UT0 Xe KacaeTcs cxembl YrpaBreHns, To OHa peanuayeTcs




Kak y>xe bblno otMeyeHo, Ban potopa (KpblnbdaTku) MOXET ObITb
3aKpensieH B Kopnyce BEHTUNATopa Tpems cnocobamu: nogLmnnHUKOM
CKOMNbXEHUS, KKOMOUHMPOBAHHBLIMY NOALUMMHUKOM (OAWH NOALLMIHUK
CKONbXEHWUS, OPYron — KadeHus) , ABYMS NOoALWLMMHUKAMW KadeHns

HayHeM c nogwmnHuka
CKOSbXeHus. MNogumnHuk
CKOSIbXXEHUs npeacTasngaer
cobon NPUMNTUBHYHO
OpOH30BYIO BTYIIKY, CTallbHOW
Basl poTopa 3akpensisieTcs B
NOALUMMHUKE C MOMOLLLIO
NS1aCTUKOBOIO CTOMOPHOro
KoSibLa, AOMNOSHUTENBHO K
9TOMY BTYJIKa 3aKyrnopmuBaeTcd
OBYMS PE3NHOBbLIMU
npoknagkamu (canbHUKamm),
OLETbIMM Ha Ban C Kaxaoro ee
Topua (canbHUKK cny»xarT B
KadecTBe NpenaTcTBUs
BbITEKAHNIO CMa3Kkn N3 3a30pa
BasI-NOALUNIHUK).




________________________________________________________________________________________________________________________ |
[NepBbIW HEAOCTATOK. TaK Kak Mexay BHYTPEHHEN MOBEPXHOCTLIO NOALUUMHMKA N BallOM UMEETCS
HebosbLOoW 3a30p, B Npouecce BpalleHN Ban KpbbdaTKN «ApebeskmnT» BHYTPU NOALLNMHUKA
(MHBIMK crioBamu, HabnogatTca bueHna Bana). B pesynsrate oH okasblBaeT cUnbHOe abpasnBHoe
OEeNCTBME Ha NOALUMIMHMK: B MOMNEPEYHOM CEYEHMN OTBEPCTME NOALIMNMNHUKA nNpuobpeTaeT hopmy
anmMnca BMECTO OKPY>KHOCTU (HabnogaeTcs Tak HasblBaeMas nsiMnCHOCTb NOoALnNHKMKa). B ntore
Basn Ha4YMHaeT BpawaTbCs HEYCTOMYMBO, BECbMa 3HAYMTESbHO MOBLILAETCH YPOBEHb LWyMa (B
CMEeKTpe WyMa BEHTUNSATOPA NOABAAITCA Pe3KMe NMMYNbCHbIE BCNIECKN — CKPUMbl, CTYKU U T.M.), a
TaKke yBenuyinsaetcs notpedneHne MOLLHOCTM OT NUTAaKLWEN CETU, YTO CONPOBOXAAETCH
OLYTUMbIM HarpeBoOM BeHTUNATopa. B crniydae gucbanaHca KpblnbdaTky BCe 3TO MOXET MPUBECTU K
ObICTPOMY paspyLUEeHUIO NOALINMHUKA U BbIXOQY BEHTUNATOPA U3 CTPOS.

BTopow HeaocTatok. CMaska B 3a3ope Ban-noALNNHUK UMEET BPEAHYIO NPUBLIYKY BblTEKaTb
(HECMOTpSA Ha canbHUKKN 1 NPoYKe NPeaOCTOPOXHOCTN) N3 3TOro caMoro 3asopa. Kak pesynbrar,
TpyLLaacs napa Ban-nogwmnnHUK Ha4ynHaeT B3auMogenCcTBoBaTh «HACyXo», NagaeT CKOpPOCTb
BpALLEHNS KPbITbYaTKN U CyLLLEeCTBEHHO BO3pacTaeT ypoOBEHb LWyMa.

Tpetun HegocTaTokK. [1N9 NnpegoTBpaLLeHNs 3MSIMNCHOCTY NOALINMNHUKA U YBENUYEHUS CpoKa
CNyX0bl BEHTUNATOPA 3a30p Ban-noAWNNHUK cTapatoTcs cokpaTuTb. OaHaKo Npyu HeQOCTaTOYHOM
(VNN HekayeCTBEHHOW) CMa3Ke BHYTPW NOALUUMHMKA CTapT ABUratens 3aTtpygHSeTcs, YTo NpMBoanT
K pOCTY NOTPebneHnsa Toka U yBENNYEHNIO paccenBaemMon MOLLHOCTM (B 3anyLLEHHbIX Crlydaax — K
CTOMOPY KPbINibY4aTKU U BbIXOQY BEHTUNATOPA U3 CTPOS). B KOHEYHOM MTOre, CPOK CNy>XObl
BEHTUNATOPA HUKaK He YyBeNM4MBaeTCcH, a HaobopOT, TONLKO COKpallaeTcs.

UeTBepTbI HegocTaToK. BeHTunaTopbl Ha NOAWMNHUKAX CKOMBbXEHUS HEe CNOCOBHbI HAaAEXHO
PYHKLUMOHNPOBATL B YCOBUSIX BbICOKOM TEMMEPATypbl OKpY>XKatoLLen cpeabl. Yxe npu
TemnepaTtypax Bbiwe 50-60°C cpok cny>bbl TaKNX BEHTUNATOPOB PE3KO COKpaLLaeTCcs, N Ha
NpaKTUKe He rnpeBblWaeT 5 ThiC. YacoB.




'||| ObpaTuMca K «kKOMOMHMPOBAHHOW» KOHCTPYKLMM — CUMMOMO3Y
MNOALUMIMHUKA CKONBbXEHUS U MOALUUMHUKA KaYeHUS.
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Henb3s ckasaTb, YTO Takon «koMbo-apamBy pellaeT Bce Npobnemsl, TeM HEe MEHee,

NONOXUTENbHbIE COBUMM TYT BCE-TaKN €CTb.
Bo-nepBbIX, NOALIMMHUK CKOMNbXEHUSI B TAKOW KOHCTPYKLMM UrpaeT NiLLib BCrIOMOraTenbHY porb
(BbICTYNaeT B ka4ecTBe cBoeoOpa3Horo wyHTa). OCHOBHas Harpyska NOXUTCS 30eCb Y)XKe Ha nne4yn
LLIAPUKOBOIO MOALLMNHUKA. U Tak Kak TpeHUe KavyeHUst MeHbLLEe TPEHWUS CKONMbXEHUs!, CTapT
Asuratens obneryaercsl, pacceBaemasi BEHTUNSTOPOM MOLLLHOCTb YMEHbLLAETCS.

Bo-BTOpPbIX, KOMOUHNPOBaAHHAA KOHCTPYKLINSA MEHEE BOCMPUMMYMBA K BECOBOMY AncOanaHcy
KpblnibYaTkn. BueHns sana B 3HaYUMTENBLHOW Mepe racaTcs NOALLIMMHUKOM Ka4yeHUsl, U BEPOSITHOCTb
BO3HWUKHOBEHWS 3MNITUMNCHOCTU BTYIKU UM €€ MEXaHMYECKOro paspyLUeHUs cBeaeHa K MUHUMYMY
(KOHEYHO, 3TO UMEET MECTO TONbKO NPW YCroBUM COBMNIOAEHNS CTPOrUX TEXHUYECKUX HOPM Ha
NPOM3BOACTBE U TLWATENbHOM KOHTPOIE Ka4yecTBa roTOBbIX U3AENWA).

B TpeTbux, «kOMOMHMPOBAHHbIE» BEHTUMNSATOPLI MOrYT Oonee unM MeHee HopManbHO
YHKLMOHMpPOBATL AaXe B CNOXHbIX SKCMMyaTaLUMOHHbIX YCNOBUSX (MPY BbICOKUX TemnepaTtypax
OKpY>KaloLLien cpeabl U NOBbLILLEHHOW BNa)XHOCTN BO3ayxa).

OpHako No-npeXxHeMy OCTaeTCsl HepeLLEHHOW NpUHLUMNManbHasa npobrnema yTeykn macna us 3asopa
MeXay BaroM U BTYMKOW, KOTopasi MOXET 06epHYTbCA NageHnem o60pOoTOB KpblrbYaTKy U
NOBbILLEHMEM YPOBHS LUyMa, NPON3BOAMMOr0 BEHTUNATOPOM. B nocneaHee Bpems aTy
HEMPUATHOCTb MbITAOTCHA 3aMSATb NMyTEM UCMONb30BaHUSA BA3KUX UK AaXKe KOHCUCTEHTHbIX CMa3oK.
Ho B HEKOTOPbLIX U3AEMNUSX 3TO TOMbKO YCYryonsaeT cUTyaLuio: cMaska BCce paBHO BbITECHSETCS U3
3a3opa, Unn, YTo eLLle XyxXe, 3arycteBaeT ¢ obpasoBaHMeM TBEPAbIX MUKpodacTul,. B cambix
3anyLLUEeHHbIX CriyYyasx Ban npocTo 3aKNMHUBAET, U BEHTUNSATOP BbIXOAUT U3 CTPOSI.




|I|HH| BeHTUNATOP Ha ABYX MOALIMUMHUKAX KaYeHUs.
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[naBHeWwWee NpenMyLLecTBO CTPYKTYPbl U3 ABYX MOALUMMHUKOB Ka4YeHUst — 3TO BbICOKas

Ha4EeXHOCTb N JONTOBEYHOCTb BEHTUNATOPOB Ha X OCHOBE. [1Ba LapukKonogLwmnHuKa
rapMOHWYHO OOMONHAKT APYr Apyra, obecneunBaloT Nerknuin ctapT ABuratens n yctomumBoe
BpalleHue KpbinsyaTku. Notpebnaemas MOLHOCTb Y TakuX BEHTUNATOPOB, Kak Npasuno,
HWXe, YeM Y U3oennm Ha KOMOMHMPOBAHHOM NOALUMMHMKE U NOALUUMHUKE CKOMNBbXEHUS, YTO
CYLLECTBEHHO ObneryaeT TENMOBON PEXUM N NOBLILLAET HAAEXHOCTb UX OYHKLMOHUPOBAHUSI.
Ko Bcemy npoyemy, BEHTUNATOPbI Ha ABYX MNOALUMNHUKAX KayeHnsa HeTpeboBaTernbHbl K
cMmaske, Npobnema yTeukm Macra yHUYTOXEeHa B HUX Kak Knacc.

BTopoe rmaBHoOe NpeumMyLLecTBO — BEHTUNATOP Ha ABYX NOALIMMHMKAX Ka4YeHNs
npeacraensieT cobom oTNMYHO cbanaHCMPOBaHHYIO KOHCTPYKUMID. CninpanbHas npy>xuHa,
yCTaHaBnNMBaemMas Ha Bany mMexay nepBbiM NOALINNHUKOM M KPbiNbYaTKOW, B 3HAYUTENBHON
Mepe HenTpanuMayeT BO3MOXHbIN ancbanaHc potopa, a ocTaTouHble OMeHUs Bana B3anMHO
KOMMEHCUPYIOT ABa NoAaLunHuKa KadeHus. Kak pesynsraTt, BEHTUNATOP CTabuUnbHO
DYHKLUNOHMPYET NPaKTUYECKM B FIIOOOM MOMOXEHNN OTHOCUTENBHO BEKTOPA CUSTbI THXKECTH.
HakoHel, TpeTbe rMaBHOe NPenMyLlecTBO — BEHTUNATOPbLI HA ABYX MNOALUMMHUKAX KadyeHus
CMOCOBHbI HAAEXHO N OONTOBPEMEHHO (PYHKLMOHNPOBATL B YCIOBUSAX O4YEHb BbICOKMX
TemnepaTtyp okpyxatowen cpeabl (Bnnote Ao 70-90°C)

EOVWHCTBEHHbLIN Cepbe3HbIN HeAOCTAaTOK TakKNX BEHTUNATOPOB — 3TO UX BbICOKas
CTOMMOCTb. HO cnpaBeanuBoCTu pagu criegyeTt OTMETUTb, YTO B TEXHONOIMMYECKOM
OTHOLLEHUN BbICOKOKA4YECTBEHHbIE MUHNATIOPHbIE NOALUMAHUKN KaYeHUs SABASAIOTCS OYEHb
CNOXHbIMW N TPYAOEMKUMMU N30ENNAMU (CTOUMOCTb OAHOIO BbICOKOTOYHOMO NOALUMMAHMUKA
Ka4yeHns MOXEeT gocturatb 3-5 Aonnapos 1 gaxe Bbllle, B TO BPEMSI KaK CTOMMOCTb
MUHNATIOPHOrO NOALIMIMHMKA CKONbXEeHMA 00bIYHO He npeBbliwaeT 10 LeHToB).
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