AEAAA X NODEA

TNTTATUA TDAANOAAEATER T NOEA

Cywka — TepMOAMHaMUUeCKuM, AU(Py3UOHHBIN MIPOLECC yAa-
AEHUS KUAKOCTU M3 TBEPABIX MAaTepUaAOB IyTeM ee HCIapeHus. ANNapaThl AAS
OCYIIIeCTBAEHHUS NPOIlecca CYIIKM Ha3BIBAIOTCS CYyWUAKAMU.

VcnapeHue >KUAKOCTH U3 TBEPAOTO MaTepHarda MOJKeT IPOUCXOAUTH IIPHU
Pa3sAMYHBIX TeMIlepaTypax, OAHAKO eCAU IapluarbHOEe AQBA€HHE IIapOB KUAKOC-
TH B IIOpaxX MaTepHanad BEIIIIE PABHOBECHOTO AABAEHMSA B OKPYJKAIOIIEU CpPeEAE,
TO AASI YCKOPEHUS IIpoliecca CYIIKU IIOABOAUTCS TeIAO. B 3aBucuMMOCTH OT cIIO-
coba IIOABOAA TellAd AAS HCIIapeHHUs JKUAKOCTU U criocoba ypareHuss o6pa3oBaB-
LINXCS IIapOB Pa3AWYAIOT CAEAYIOIIHEe METOABI CYIIKHU:

ra3oBasi (KOHBEKMUBHAs) CYWKd, XapaKTepU3YIOUIasiCsl HeOCPEeACTBEHHBIM
KOHTAKTOM BBICYLIIMBAeMOrO MaTepHasa C IOTOKOM HArpeToro ras3a (BO3AyX, TO-
MOYHBIE Ta3bl, a30T U T.II.), KOTOPBLIM COOOIIaeT TENAO, OAHOBPEMEHHO IIOTAO-
Iass ¥ YHOCSI ¢ cOOOM 0Opa3oBaBIINeCs MapHI;

KOHMAKMHAA (KOHGYKMUBHAA) CYWKd, TIPU KOTOPOM TemAO cooOlaeTcs
BBICYLIINBA€MOMY MaTepHaAy KaKUM-AHOO TEIMAOHOCUTEAEM, AEeUCTBYIOUINM de-
pe3 IOBEepPXHOCTb HArpeBa, dallle BCETO MCIOAB3YeTCsl HACHIIIeHHBINM BOASHOM
map, KOTOPHIM IpU 3TOM KOHAeHcupyercsa. [Ipu KOHTaKTe C IOBEPXHOCTBHIO
TenAOOOMeHa (IIAOCKasg CTEHKa, TPYOHBIM IIYYOK W T.II.) BBICYIIMBAEMBIA Mare-
puan HarpeBaeTcs. lcmapuBIIascs >KHUAKOCTL YXOAUT U3 MaTepuara B BHAE
[IapOB (HAIpuUMep, IIapbl PACTBOPUTEAS), KOTOPBIE VAAASIOTCS U3 CYIIUAKH U
MOTyT OBITH HAIpaBA€HBI Ha KOHAEHCAIIMIO U 3aTeM BO3BpallleHBl B TeXHO-
AOTMYECKMU IUKA. B KOHTAKTHBEIX CYIIMAKAX 4YacTO CO3AAIOT BAKyyM, 4YTO
IIO3BOASIET YCKOPUTH IIPOIIECC CYIIKM W IIPOBOAUTH €ro IIPU MeHBIIeNd TeMIle-
paType BBICYIIINBAEMOTO MAaTepHUaAa, T.e. IIPU YBEAWYEHHON Pa3HOCTH TeMIlepa-
TYP MEeXKAY TEIIAOHOCHUTEAEM M BBHICYIINBaeMBIM MaTepHaAoOM;

pPaguauuoHHAA CYWKad, peain3yeMas IIyTeM Ilepepauu Tellaa HHQpPakKpac-
HBIM H3AyYeHHeM. OTOT CIOCOO MCIOAB3YIOT AAS BBICYIIMBAHUS TOHKOAMCTO-
BBIX MATEPHAAOB M AQKOBBIX IOKPBITUM;

gusAeKmpuueckas Cywkda, IpU KOTOPOM MaTepuan BBEICYIIUBAETCA B IIOAE
TOKA BBICOKOM 4YaCTOTEL. TaKOM cOCOO NPUMEHAETCH AASA CYILIKHM TOACTOAUCTO-
BBIX MaTepHaAOB, OH IIO3BOASIET PEryAHUPOBATH TeMIIEpaTypy He TOABKO Ha ero
IIOBEPXHOCTH, HO U B 'AyOUHe MaTepuansa;

CyOAUMAQUUOHHQAA CyulKQ, IPU KOTOPOM BAAra U3 NMpPeABApUTEABHO 3aMOPO-
KeHHOI'O COCTOSHUS, MUHYS JKUAKOeE, IIEPEXOAUT B NAapooOpa3HOe COCTOSHUE.
INpo1ecc ocymiecTBAsgeTCS IPU TAYOOKOM BaKyyMe M HU3KHX TeMIlepaTypax.

B mponeccax HedTerazonepepabOTKU HaMOOAee YACTO IIPUXOAUTCS HUMETh
AEAO C Ta30BOM CYIIKOM BAA@KHBIX MaTepPHAAOB HArpeThIM BO3AYXOM HAU
ropss4yMMU ABIMOBBEIMU Ta3aMM M KOHTAKTHOM CYIIKOW, IIO3TOMY AAAbHeHIIee
U3AOKeHHe MaTepuard BeAeTCsl NPUMEeHUTEeABHO K 3TUM CAyYasM CYILIKH.
PaccMoTpeHHEBIE Aanee OCHOBHBIE 3aKOHOMEDPHOCTU MOTYT OBITH IIPUMEHEHBI U

IIPU YAQAEHUM APYTHUX JKUAKOCTEN M3 TBEPABIX MAaTepPUAAOB.

B AaHHOI rAaBe He PAaCCMOTPEHBI TaK)Ke HEKOTOPHIE CIIelMaAbHBIe CAYYal YAAACHUs BAAQru U3
ra3oB M JKHAKOCTEN, Ha NpPaKTHKe Ha3blBaeMble "OCywKoll", TOCKOABKY OHH INIPEACTABASIIOT APyTHe
IIPOLIECCH: abcopOyulo (OCYyLIKA Ta30B PAaCTBOPAMU AUITUAEHTAMKOAS U TPUITUACHTAUKOAS),
agcopbyulo (OCyLIKa Tra30B CHAMKAreAeM); UeHMpOOeKHOe WAM IAeKMmpPUUYEecKoe OCaKgeHue KalleAb
BOABI (OCYILKa Macea).
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OECExANEEA NATENOAA AEAZATTAT ATCAOOA

AAsl pacdeTa BO3AYIIHBIX CYIIMAOK HEOOXOAMMO 3HATh OCHOB-
HBble XapPAaKTEPUCTUKUA BAAKHOIO BO3AYyXa (CMeCh BO3AyXa C BOASHBIMU IIAPAMU):
TeMIIepaTypy, OTHOCUTEABHYIO BAAKHOCTB, BAArOCOAEP’KaHUe, SHTAABIMNIO. TeM-
IepaTypa BO3AyXa MAU ABIMOBLIX I'a30B, UCIIOAB3YEMBIX AASL CYIIKH, BBIOMpaeT-
Cs1 B 3aBUCHMOCTHU OT CBOMCTB BBICYIIMBAEMOI'O MaTepuard U MOJKeT U3MeHSIThb-
Csl B IIMPOKMUX NIPeAEAax.

OmHocumeAabHOU BAQKHOCIMBIO BO3gJyXa ¢ HA3BIBAETCS OTHOIIEHHE MacCCHI
BOASIHOTO 1apa, (PAKTHUYECKH HAXOAAIIErocs B BO3AYXe, K MAcCe HACHIIEHHOrO
BOASHOTO IIapa, KOTOPBIM MOT OBl OBITH B AQHHOM OOBeMe IIpU TOU JKe TeMIle-
paType. OTa BeAMYNHA U3MEHSETCs OT HyAd A @aOCOAIOTHO CYXOTO BO3AyXa AO
100 % (MAM eAMHUIILI, €CAU OTHOCUTEABHAs BAAKHOCTH U3MepPSeTCs B AOAIX eAU-
HUIIBI) AAS HACHIIIEHHOTO.

Macca BOASHOTO TIapa, copepskamierocss B 1 M° BO3AyXa, YMCAEHHO paBHA

IIAOTHOCTH BOASIHOTO I1apa p,, HaXOAMIIEeTOoCs B IIeperpeToM COCTOSIHUY, a MakK-
CHMaAbHO BO3MOJKHOE ero COAepsKaHHe PaBHO IIAOTHOCTH HACHIIIEHHOTO Ilapa
p, TIPU AQHHOM TeMueparype Bo3payxa. CAeAOBaTEABHO,

(p = pr{ /pH
U3 YPAaBHEHUSI COCTOSIHUSA I'a30B CAEAYET, 4YTO
Pn P
pn = " pu =
RT RT
OTKYyAa
®=p,/P. (X.1)

OTHOCHUTEeABHAs BAAQKHOCTH SIBASETCS IIOKazaTeaeM paboTOCIOCOOHOCTHU
BO3AyXa IIpM CYIIKe: YeM OOAbIle BeAMYMHA (¢ OTAMYAETCS OT €AWHHUIBI, TeM
OOABIlle BAATM MOJKeT IIepelTH U3 BBICYIINBAaeMOTO MaTepuara B BO3AyX. [lpu
¢ = 100 % BO3AYX MOAHOCTBIO HACHIIIEH M BAara OOABbIIIe He MOJKeT HCIapsATh-
csl B BO3ayX. [Ipu HarpeBaHUU M OXAAKAEHMH BO3AYXa BEAWUMWHA () M3MEHSeTCS
BCAEACTBUE U3MeHEHMS BeAMYMHHl P, Npu H3MeHeHUU TeMIepaTyphl [CM.
ypaBHeHue (X.1)].

XapakTepHBIM IITapaMeTPOM BAA’KHOTO BO3AyXa SBASIETCS €ro  BAAIrO-
cogepXXaHue X, T.e. Macca BAATM B KHAOTpPaAMMaX, IPUXOAAIIAICST Ha OAWH
KHUAOTPAMM CYXOI'O BO3AyXa (KI/KI CyXOro BO3AyXa). OTa XapaKTepuCTUKa He
U3MeHseTCsl IPU HarpeBaHUU M OXAAKAEHUM BO3AyXa.

B cooTBeTCTBUM C ypaBHeEHHEM COCTOSHUS Ta30B MOJKHO 3aIllcaTh CAe-
AyIOIVe BBIPDAKEeHUS:

AAST BOASTHOTO TIapa

p,V =471TG,,
AASL CYXOTO BO3AyXa B TOM ke oObeme V'
p,V = 29,3TG,.
OTcropa MacChl BOASHOTO IIapa U BO3AyXa B oO0beMe V OyayT paBHBI
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|4 14
G =" u G =2,
471 T 29 3T

CoraacHO ONPEAEAEeHUI0 BAArOCOAEPIKaHUS, UCXOAS U3 BHIIIEIPUBEASHHBIX
YPaBHEHUH, ITIOAYIUM

x=-n o222 P _ggopfn (X.2)

[TockoABKy oOOIlllee A@BA€HME CHCTEMBI T PAaBHO CyMMe [apIUAAAbHBIX
AABAEHUM BOASHOrO Iapa p, =@ P, um cyxoro Bo3pyxa p,, ypaBHeHue (X.2)
MOJKHO 3aIlCaTh CAEAYIOIIMM OOpa3oM:

x = 0,622—P1_ _ 0622 (X.3)
T - Py T - @P,

INhomHocmb BAQXKHOIO BO3JyXda OIIPEAENdIOT M3 BBIPA’KeHUs

Porn = pB(l + X)

OHmaAbnulo BAGWKHOIO BO3gyxa H, OTHeCeHHyIO K 1 KI' CyXOro BO3AyXa
Opm TeMmIepaType ¢ (3a Hadano oTcueTa nOpuHaTa TeMmieparypa 0 °C),
OIIPEAEASTIOT 110 yPaBHEHHIO

H=C,t+xH', (X.4)

rae C, — cpepHSS TENIAOEMKOCTH CyXOro BO3AyXa B MHTepBare TeMiepaTyp oT 0
pO 1 H' — 3HTaABIIUSA BOASHOTO TIapa.

[MTpu TemmepaTrypax A0 250—300 °C cpepHS TEIAOEMKOCTH BO3AyXa MO-
XeT ObITh mpuHsTa paBHOUM C, = 1 AX/(kr-°C), uam 0,24 rran/(kr-°C). B atux
Ke IIpeAenax TeMIIepaTyp MOJKHO C AOCT@TOYHOM TOYHOCTBIO CUMTATH

H' =595+046 t.

C y4eTOM 3TOTO JHTAALIIMS BAAKHOTO BO3AyXa (B KKAaA/KI) MOJKET OBITH
OIpeAeAeHa MO CAEAYIOIIEMY YPaBHEHHIO!

H = 0,24t + x(595 + 0, 46t).

PAATTAANTAR AEAZTTRNOU E AEAU NARGE AEAAE
N TAOADEAETI

[MTpakTuuecku AI0O00M TBEPABIM MaTepuaA CIOCOOeH IIOTAOIIATH
BAATy K3 OKpY’Kalolllell CpeAbl HAM OTAAQBATh e€e OKpPYyJKalwlleld cpepe. IOTO
3@BUCUT OT COOTHOIIEHUsS BEeAWYMH AABACHUS BOASHOIO Ilapa BO BAQKHOM
MaTepuare p,, OOYCAOBAEHHOTO NPUCYTCTBUEM BAArM W TEeMIEpPATypoH, Hu
NapIUAAbHBEIM AGBACHHEM BOASHOrO Ilapa p, B OKpyxkarouen cpeae. Iponecc
CYUIKU IIpOTeKaeT IPU YCAOBUHU, UTO p, > p,. Ecau p, > p,, TO MaTepuanr OyAeT
IIOTAOIIATE BAQrY.
JAaBreHUEe BOAJHOTO Ilapa BO BA&KHOM MaTepHare p, 3aBUCHUT OT
BA@KHOCTH MaTepHuansa, TeMIlepaTyphbl U BUAA CBI3UM BAAru ¢ Mmarepuanrom. Ilpu
YBEAUUEHUU TEMIIEPATYPhl M BAQKHOCTH MaTepHhard BEAMYWHA p, BO3PACTAET.
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BaaskHOCTD MaTepraAad HA3bIBAETCA paBHOBeCHOfI, €CAM 3TOM BAAKHOCTU
OTBeYaeT yCAoBUe p, = py. B aTom CAydae AOCTHUTAETCsI paBHOBeCHe IIPpOIeCCOB
HCIlapeHud 1 IIOTAOHIIeHU BAAT'M U IIPONEeCC CYIIKU IIpeKpaliaeTcsd.

ITo XapaKTepy CBA3U BAATU C TBEPABIM MATE€PUAAOM PA3ANYAIOT CACAYIOIIINe
BHABI BAAQT'H:

nopepkhocmuas — BAara, HaxOAsIasicsi Ha moBepkHocTu TBepporo marte-
pHUara U B IIOpaxX KPYIHBIX YaCTHI];

Kanuaasiphasi — BAara, HaXOASIASICS B MEAKHX IOpax, o0Opasyloux Ka-
TMUAASIPH;

agcopOUUOHHO-XUMUYECKAs — BAAra, CBA3aHHAs C TBEPABIM MaTepHUarOM 3a
CYeT apCoOpOLUN UAU XUMHUUECKOTO B3aMMOAEUCTBUL;
HaOyxXaHus — BAAra, IOTAOIIEHHAas TeAAMU, UMEIOIIUMU KAETOUHYIO CTPYK-

TypY.

IToBepkliocTHas BAara mcmapsiercs ¢ moBepkHOCTH TBepAOro MaTepuana,
KaK co CBOOOAHOM moBepkliocTn BOABL

KanuanrsipHast BAAara CBs3aHa C TBEPALIM MATEPHAAOM OoAee IMPOYHO, d4eM

HOBepEﬁOCTHaH, n nMeeT MEHBIIYIO BeAWdYUHy p, . AACOp6HI/IOHHO-XI/IMI/I‘IeCKaH

BAAra M BAara HaOyXaHUsS XapaKTepU3YIOTCS ellle MeHBIIUM 3HayeHWeM p.
MIO3TOMY OHU HauboAee TPYAHO IMOAAQIOTCS YAAAECHUIO.

[Tpu cylike BAaXKHOCTBL MaTeprasd MOXKET OBITh CHUM)KEeHa HAaCTOABKO, UTO
AABAEHHE BOASHOTO Ilapa B MaTepHWane CTaHeT MeHBINe, 4YeM B aTMOC(epHOM
Bo3pyxe. Takol Mareprnan HasbIBaeTcs rurpockonuieckum. OH crnocobeH
MTOTAOIATh BAATy M3 BO3AyXa U AOAKEH XPHHUTHCS B yIAKOBKE, MCKAIOUAONIEH
€T0 KOHTAKT C aTMOC(EPHBLIM BO3AYXOM.

TAOAPEAEUTUE E OATETATE AAEAIN
TPTOACNA NOEE

YcTaHOBKa AAS CYIIKM aTMOC(EPHBIM BO3pyxoM (puc. X-1)
COCTOUT M3 IOAOTpeBareAnss BO3Ayxa (Karopudepa), B KOTOPOM BO3AYXY
coobmaercsa tenro Q,, U CYLUIUAKH. B Karopudepe BO3AyX HaArpeBaercss OT
TeMIlepaTrypel f, AO TeMIlepaTypel i, >f,. B pesyabraTe aApyrue mnapamMeTphl
BO3AyXa H3MEHSIOTCS CAeAyolmM ofpasoM: @, <@, H, >H,, a x, =x,
COTAQCHO OIIPEAEAeHUIO 3THUX NTapaMeTpOB.

B CYHINAKE BO3AYX OTAAET YAaCTh CBOEI'0 TeIllAd Hd HCIIapeHHne BAATU Maccou
w, KOTOpad 3aTeM yAdAIeTCsd U3 CYIIMAKK BMeCTe C BO3AYXOM. KpOMe TOTO,

TeIIAO BO3AyXa PAcXOAYyeTCsl Ha HarpeB OT TeMIIepaTyphl f, AO TeMIepaTypsl i,
BBEICYIIMBAE€MOIO MAaTEPHMAAd, IIOCTYNAIOLWIero Ha CYyIIKy B KoaudecTBe G, u
YXOAALLETO B KOAMdYecTBe G,, Ha HarpeB TPAHCIOPTHBIX YCTPOMCTB Maccou G,
(AeHTBI, BATOHETKX W T.I1.), @ TaK’Ke Ha MOTepH B OKpy’Karmoumyro cpepay Q... B

CYLIUAKY MOXeT BBOAUTHCA TaKXXe AOIIOAHUTEABHO  TeIIAO Q

o5 depes

IIOBEPXHOCThH Harpesa.
[TapaMeTpEl YXOAAIIETO W3 CYIIMAKHM BO3AyXa OTBEYAIOT CAEAYIOUIUM
HepaBeHCTBaM: X, > X,, b, <t ,¢, > ¢,. O0bruHO H, < H,. XOTa MOTryT OBITb U
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Puc. X-1. CxemMa K COCTaBAEHHIO MAaT€PHUAABHOTO U TEIIAOBOTO 0araHCOB CyLIKHM BO3AYXOM

caydam, Korpaa H, = H,, ecan cooOIjaeTcs OOABbIIOe KOAWYEeCTBO A0DOABOYHOTO

Termaa Q.
MarepuanbHBIM 6araHC AAS BAAKHOTO MaTepHasa MOJKHO 3alMcaTh B
CAEAYIOIIeM BUAE!

G, =G +W.
Ecan 0603HauuTh 4Yepe3  OTHOCUTEABHYIO BA@KHOCTH MaTepuana, TO

Maccy abCOAIOTHO cyxoro MaTepuara G, MOJKHO BEIPa3UTh depe3 HadaAbHOE U
KOHEYHOEe COCTOSTHHS BEICYIIIIBAEMOTO MaTepHana:

G, =G, +W,

1%9,V%)

G. =G, -W, =G,(1-0,). (X.5)

CoOTBETCTBEHHO

G = G +W,

nAn

G. =G, -W,=G,[l-0,). (X.6)

OTcropa

G, =S -G 129, (X.7)
1-wy 1-wy

W3 ypaBHeHus (X.7) MOKHO OIPEAEAUTH BEIXOA BBICYIINBAEMOTO MPOAYK-
Ta G

K*
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Maccy wucnapuslieicss Baarm W MOXKHO HAWUTH U3 CAEAYIOIIEro BhI-
paskeHus:

W=gG, 2% (X.8)
- o,

Kpome TOro, MO>XHO COCTaBUTH OaraHC BAArM B Bo3pyxe. Macca Baary,
BBOAMMOM B CYIIMAKY C BO3AYXOM, COCTaBAsieT Lx, = Lx,; K Hel A0OaBAseTCS
Macca Baaru W M TOrpa Macca BAATM B YXOAMIEM M3 CYILIHAKHA BO3AyXe OYAeT
paBHa

Lx, = Lx, + W.
OTciopa

L--—%_ . (X.9)

Xy = Xp

PaspeanB o0e wactm ypaBHeHus (X.9) Ha W, HOAyYMM YAEABHBIM PACXOA
BO3AyXa I, T.e. Maccy BO3AyXa, HEOOXOAUMYIO AAS VAAAEHUS | KT BAGru

oLt (X.10)

W x,-x,

Paccmorpum TenmnoBoM OanaHC CYIIMAKH. TemAO BHOCUTCA B CYIIHUAKY
HarpeThbIM BO3AYXOM, BAAKHBIM MaTepHaAOM, TPAHCIOPTHBIMU CPEACTBAMU U B
BUAE AOOABOYHOIO TelAd. M3 CYIIMAKM TENAO YHOCHUTCS YXOASIIUM BO3AYXOM,
BBICYILIIEHHBEIM MaTepPHAAOM, TPAHCIOPTHBIMU CPEACTBAMH U TepseTcsS B OKpPY-
JKQIOIILYIO CPEAY.

YpaBHeHUE TENAOBOTO ODaraHCa UMEET BUA;

LH, +G,C t. +G.C.t +Q

- =LH,+GC, .t +G.C.t +Q (X.11)

A00 ot !

rpe C, — TENAOEMKOCTBb BAAKHOI'O MaTepuana, ollpepesdeMas 110 ypaBHEHUIO
C, =(1—m)C0 +w-1,

rae CO — TeIAOEeMKOCTb abOCOAIOTHO CyXOro MaTepuaAaa.

[Mpuxop Temra C IOCTYHNAIOU[MM MaTepPUaAOM MOJKHO IIPEACTABUTH CAe-
AYIOUIUM 00pa3oMm:
GC,t. =GC,t +W-1-t,. (X.12)

M.H'H M.K'K

C yuetom ypaBHeHui (X.11) u (X.12) TenmroBor O6anraHC MOXKHO 3allUCaTh B
CAEAYIOILIIEM BUAE:

UH, - H,) = G, (t, = 1,) + G,C, (1, = 1,) + Quoy = (Do + W2, (X.13)

B neBom wactu ypaBHeHus (X.13) HaXOAUTCS TEIAO, KOTOpPOE OTAQEeTCA
HArpeTbIM BO3AYXOM B CYHIMAKE U PACXOAYETCdA Ha HarpeB MaTepuanad

Q, = Gyt 1, ).
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HarpeB TPAHCIIOPTHEIX CPEACTB

QT = GTCT(tK - tH)'

BOCIIOAHEHUEe IIOTeph TeIllada B OKPYXAIoIIyIO CpepAy; OHO YaCTUYHO KOM-
IIeHCHupyeTcs AO66BO‘-IHI:IM TeIIANOM OAOG W HAYAABHBIM TEIIANOCOAEP>XAaHUEM BAATU

B Marepuanre Q,, = Wt_.
YpaBHeHue (X.13) 3anuIieTcsa B CACAYIOIIEM BUAE:

(H, -~ H,) = Q, +Q, + Qypy = Qs + Q). (X.14)

PazpeanM AeByro M npaByro 4acTu ypaBHeHus (X.14) va W u ob6o3Haumm
CTOALIME B IPABOU YaCTU BEAWYUHEI Yepe3 g C COOTBETCTBYIOIIUM HUHAEKCOM:

L OM QT Ql'IOT O O O
I=—oi Q=2 €= b Qo= Qo= 2% Qw =
TOTAQ YpPaBHEHHe TeIIAOBOro GaraHca MOJKHO 3alIMCAaTh CAEAYIOIIUM 00pa3oM:
I(H, = Hy) = @+, + dpor - (qm + qw) (X.15)
i

1
—(Hl _HZ) =qy +tq, +q _(qA06+qW)' (X16)
X2 ~Xo

HavyanbHEIE TTapaMeTpBl BO3AyXa f, U ¢, NPUHUMAIOTCA IO CIPABOYHBIM
MeTEOPOAOTHYECKUM AAHHEIM, COOTBETCTBYIOIIUM AQHHOMY TreorpaduieckoMy
IIYHKTy. 3aTeM IIO0 BeAuuuHe f,, HCIOAB3ys CIPAaBOUYHBIE TAOAUIILI CBOMCTB Ha-
CBIIIEHHOT'O BOASHOTO IIapa, IO ypaBHeHUIo (X.3) HaXOAAT HAYaAbHOE BAAroCo-
Aep’KaHUe BO3AyXa X,, IOCTYIAIOIIEro B CYIIHMABHYIO YCTAHOBKY. Aanee, BHI-
OpaB HAWBEICIIYIO TeMIIEPATypy CYWIKH f, M, y4UTHIBasg, 4YTO X, = X,, IO ypaB-
HeHMIO (X.4) HaXOAAT SHTAABIIUIO H, IOCTyHarmwllero B CYLIMAKY BO3AyXa. 3a-
TeM II0 ypaBHeHUIO (X.106) onpeAeAdioT BEeAMYUHBl X, U f,, IPU 3TOM OAHOM u3
3TUX BEAWYUH IPUXOAUTCS 3apaBaThCA. OOBIUHO 3apAI0TCSI BEAMYUHOM TeMIlepa-
TYPBI YXOAAIETO BO3AyXa [,, UCIIOAB3YS AQHHBIE O PabOTe CYIIMAOK COOTBETCT-
ByIOllleTro Ha3HaueHMs. [Ipu u3BecTHOM TeMmepaType ¢, u3 ypaBHeHus (X.16)
OIPEAEASTIOT BEAWUWHY X,. ECAM NOAYYEHHOE BAArOCOAEPIKAaHUE X, M COOTBET-
CTBYIOIIasA €My OTHOCHUTEAbHas BAAKHOCTb (P, UMEIOT >KeAaTeAbHble BEANYMHE,

TO 110 ypaBHeHUIO (X.10) OIpEAEAdIOT YASABHBIM | U 3aTeM IIOAHBIM L pacXOABI
BO3AyXa U KOAWYECTBO TEIlAQ, COoo0IlaeMoe B Karopudepe:

Q.. = L(H1 - HZ).

[MoryuenHas BeamumHa @), CAYKUT AAS OIPEAEAEHUS PACXOAA TeIAo-
HOCHUTEAS U TeIIAOOOMEHHOM MOBEPXHOCTU Karopudepa.

Pacuetr ocHOBHBIX IIapaMeTpoB Iporecca CyHIKM MOXXeT OBITHL BBITIOAHEH
TaK’Ke C HUCIIOAb3oBaHueM H—x AYlaTrpaMMBbl BAAJKHOI'O BO3AYyXa.
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AEAADAT TA H - x AER AEAZATTAT ATCAOOA
AnarpamMmma H—x (3HTaAbMS — BAArocoApepsKaHHe BAAKHOTO
BO3AyXxa), npeprokenHad AK. PaM3uHBEIM, IpuBepeHa Ha puc. X-2. AuarpamMma

IIOCTPOEHA B KOCOYTOABHBIX KOODAMHATAX: HAa OCHU OPAWHAT OTAOKEHA JHTAAb-
nusa Bo3pyxa H, Ha ocu abcijucc, IpoBeAeHHOM Iop yraoMm 135° K ocu opau-

HAT, — BAArOCOAEp’KaHMe BO3AYyXaA X.
BeAnumHBI X, OTAOKEHHBIE Ha OCH a6c1_u/1cc, CIIPOEKTHUPOBAHLEI HA BCIIOMO-
TaTEeABHYIO TOPHU3OHTAABHYIO OCBH. HOBTOMY AMHUM X = const Ha apuarpamme

BepTHUKaABHBEIE, @ AMHUM H = const HAKAOHEHBI K OCU OPAMHAT IIOA YTAOM 45°.

AAS IOCTPOEHUST M30TEPM Ha AUarpaMMe HCIOAb3yeTcda ypaBHeHue (X.4),
KOTOpOe IIpU MOCTOSHHOU TeMIlepaType { IpeACTaBAsdeT cOOO0M ypaBHeHHe IIps-
MOU AWMHWUM B KOooppuHaTrax H—x.

AAST IOCTpOeHUS AMHHU ¢ = const ucrnoab3dyercd ypaBHeHue (X.3). Ilpm
OTHOCUTEABHOM BAAKHOCTU @ 3aAQIOTCI PIAOM TeMIlepaTyp, AAD KOTOPHIX OII-
PEAEASTIOT AQBAEHHE HACHIIIIEHHOTO BOASHOTO Iapa (1o TabAMIIaM) U COOTBETCT-
BYIOIIIE BAAQrOCOAEP>KaHMUA. [10 MOAYUYEHHBIM AQHHBIM AASL COOTBETCTBYIOUIUX X
U t CTPOAT AMHUU @ = const, KOTOpble Ha AHMarpamMMe IPEeACTaBASIOT PaCXOAs-
HIUNCSA IIYYOK BBINYKABIX KPUBBHIX, IPOXOASANINX UYepe3 HaudarO KOOPAUHAT.

Ha aumarpamme H—x, IpuBeAeHHOU Ha puc. X-2 AAG CAydasg, KOTAQ oOiee
AABAEHHIEe B CHCTeMe PaBHO aTMOC(epHOMY, KpHUBEIe ¢ = const 3aKaHYMBAIOTCA
npu nepecedeHun ¢ msoTepMod 99,4 °C um panee TPOBEAEHBI BEPTHUKAABHO
BBEPX.

YKa3aHHag U30TepMa COOTBETCTBYeT TeMIlepaType KHUIIEHHs BOABI IIPH aT-
Moc(hepHOM AABAEHUHM; NIPU 3TOM U OOAee BBICOKOM TeMIlepaType IapaMeTp
"OTHOCUTEABHAs BA@KHOCTH' TepsieT CMBICA, TaK KaK IIPU TaKOM AABAEHUU
CMeCH BO3AyXa C BOAIHBIM IIapOM MOTYT CYIIECTBOBATh B AIOOBIX COOTHOIIIE-
HUSX.

INpn momomm apuarpaMmbl H—Xx MOJXKHO IIO AIOOBIM ABYM 33AQHHBIM Iapa-
MeTpaM BAAKHOT'O BO3AyXa HAUTU TOYKY, COOTBETCTBYIOLIYIO AQHHOMY COCTOS-
HHUIO BO3AYXa, M OIPEAEAUTh OCTaAbHBIEe ABa Ilapamerpa. Hampumep, mpu Tem-
neparype Bo3ayxa t = 50 °C 1 OTHOCHUTEABHON BA@XKHOCTH ¢ = 70 % ompepe-
ASIOT TOUKy A (puc. X-3), AAST KOTOPOM HAXOAAT BAarocopepskanme x = 0,0608
KI' BAQTU/KI CYXOro Bo3ayxa U s3HTarbnuio H = 207,25 KAJK/KI CyXOro BO3AyXa.

PabounMm moaeM AuMarpaMMBl 9BASeTCS OOAACTh, Ae’Kalllasg BHIIIE KPUBOU
¢ = 100 % (HacBIIIEeHHBIN BAArol BO3AYX).

C moMoIbio AuarpaMMbl H—X AeTKO TpadpuyeCcKUM ITyTeM ONPEAEeAUTh TOY-
Ky POCHI U NIPeAeA OXAAKAEHHUS BO3AyXa B M303HTAABIIMUHBIX YCAOBHUSX.

TOYKOM pOCHI HA3BEIBAIOT Ty TEMIIEPATYPYy, OXAAKAAICh AO KOTOPOM IpHu
IIOCTOSHHOM BAArOCOAEP)KAHUU BO3AYX AOCTUIHET IIOAHOTO HACHIIIEHUS BOAM-
HBIMU IIapaMU U IPOUCXOAUT KOHAECHCAIWSI BOASHBIX IIapPOB, COAEP KAlUXCI B
rase MAU BO3AyXe.

Ha puc. X-4 npuBepeHoO rpaduyeckoe MOCTPOEeHHWe TOYKU POCHI B AAd BO3-
AyXa C HauyaAbHBIMM IlapaMeTpaMM, OTBedalomuMmu Touke A. TouKa poOCH
OTpeAeAsieTCsl KaK Hu30TepMma f, MPOXOAsIlas dYepe3 TOYKY IepecedyeHus B
amHUU @ = 100 % U BAAQrocopep KaHUS X;.

Temneparypa MOKporo repMomerpa. IIpu M30TepMUYECKOM B3aUMOAEUCT-
BHUM BO3AyXa C BA@&KHBIM MAaTEPHUAAOM BO3AYX OyAET OXAAKAATBCS, OTAABAasA CBOE
TENAO MaTepUary U OAHOBPEMEHHO IIOIOAHSASA CBOIO 3HTAABIIMIO 3a CUET 3HTAAB-
MY BOASHBIX IAPOB, NEPEXOAAIIUX U3 BAAKHOIO MaTepHara B BO3AyX. B aTux
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Puc. X-2. Amarpamma H — X AAST BA@’KHOTO BO3AyXa

YCAOBUIX TeMIlepaTypa IIOHM>KAETCs, a SHTAABIIUSA OCTAETCS IIOCTOSIHHOW. OTOT
U303HTAABIIUMHEIN IIpolecc OYAET NPOTEeKaTh AO IIOAHOTO HACHIIIEHUS BO3AyXa
BOAAHBIMU IIapaMH, T.e. AO TeMIlepaTypel, IIpu Kotopolr ¢ = 100 %. Ha awua-
rpamMmme H—x (puc. X-5) u3 Touku A npoBOAAT AMHUIO H = const A0 mepeceue-
HUA B Touke B ¢ aununeit ¢ = 100 %. M3oTepma ¢ IIPOXOAAIIASA 4epe3 TOUYKY
B, cOOTBeTCTBYeT IIpeAeAy OXAAKAEHMS BO3AYyXa B M303HTAABIIMMHBEIX YCAOBUSX
U Ha3BbIBaeTCSI memnepamypoll MOKpOro mepmomempd.

IToTeHIMaAOM CYHIKM € Ha3bIBAeTCSI PA3HOCTb MeXXKAYy TeMIlepaTypoH

M.T!

BO3AyXa f, W TeMIepaTypold MOKPOTO TepMOMeTpa i, .



Puc. X-3. OnpepereHre MApaMeTPOB BAAXK- H
HOTO BO3AyXa C MOMOIIBIO AMAarpaMmbl H —
X MO ABYM 3ajaHHBIM NapaMeTpaMm

200

N |
14 0,06 0,065 X
H
H
A
@ =100 %
B
t » |
|
|
X, X
X
Puc. X-4. OmpeApereHHe TOYKM POCBI Ha Puc. X-5. OmnpepeAreHHE —TeMIEPaTypsl
Amarpamme H — x MOKpOro TepMoMeTrpa Ha Auarpamme H — X

ITorenmman CYHOIKU XapaKTepusyeT CITOCOOHOCTH BO3AYXd IIOTAOIIATE BAATY
13 MaTepuainda. UeMm OoabIlre IIOTeHIIMaA CYIIIKH, TeéM BBIIIIe CKOPOCTHL HCIIape-

HUSI BAATM M3 MaTepuasa. [Ipy IOAHOM HacBIIIEHWM BO3AyXa BAarou f, =t
NOTEeHIHAA CYLUIKHU € CTAHOBUTCS PABHBIM HYAIO.

TIPAAAEATEA PANOTAA ATCAOOA E OATEA

TA NOEO TT AEAAPAT TAH - x

Ha AviarpamMMe H—x IIponecc CyHIIKHA IIPEACTABASIETCA
CAepyIOIIMM oOpa3oM (puc. X-6). Bocmoab30BaBIINMCE CIIPABOYHBIMU AAHHBIMY,
HAHOCHUM Hd AHAIrpaMMy TOYKY A, XAPAKTEePpU3yIioIyro COCTOdHHEe IIOCTy-
Marwllero B Karopudep BO3AyXa — €ro TeMIeparypy ¢, U OTHOCHUTEABHYIO
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H Puc. X-6. I'padnyeckoe npepcTaBAeHUE IIpPO-
Iecca TeOPeTHYECKON CYIIKM Ha AHarpamMme
H—x

P =100 %

|

|

4 |
/7 x, X, X

BAQKHOCTb (,. OTHUM IlapaMeTpaM COOTBETCTBYeT BAArocOAep>KaHHEe BO3AY-
Xa X,.

[Mpomecc moporpeBa BO3AyXa B KaAropuUdepe OT TeMHepaTypel £, AO
TeMIeparypel f, XapaKTepU3yeTCs HEeM3MEHHBEIM BAArOCOAEPKAHUEM BO3AyXa
X, = X, U u300pa’kaeTcsd Ha AMArpaMMe BepTHKaAbHOM IpsiMol AB, ToukKa B

KOTOPOH OTBeuaeT M3oTepMe f.

YUToOBl IPEACTaBUTH AaABHeEMNIllee M3MeHEHHe COCTOJHHUS BO3AyXa B IIPO-
Ilecce NMpgMOU CYIIKH, 0OpaTUMCS K ypaBHeHHIO (X.15), 3anucas ero cokpalleH-
HO B CAEAYIOIIIEM BHAE!

I(H - H,)=A, (X.17)
rae A — yaeAbHBIE 3aTpPAThI TEIIAA.

HpI/I OTCYTCTBUM IIOABOAQ AOIIOAHUTEABHOI'O TeIllAd B CYIIMAKY, KOTrAad

Q

) o5 = 0, OOBIUHO UMeeM q, +q, + . > qy, T.e. A >0, a SOHTAALIIUSA YXOASIITE-
TO M3 CYLIMAKM BO3AyXa MEHBIIle 3HTAABIINM MOCTyIAroImero so3ayxa (H, < H,).
Ecam B CyIIMAKY TOABOAUTCS AOTIOAHUTEABHOE TemAO Q. TO MOXKET
0Ka3aTbCsl, YTO (, + G, + Quor < Qo6+ Qyr T-€. A <0, a oHTaABIHUS BO3AYXa,
YXOAAIETO U3 CYLIMAKH, IoBbImIaercsa (H, > H,).
Mo>xHO  TOAOOpaTh ~ TakKWe  YCAOBHSA — CYIIKH, IpA  KOTOPHIX
Gy + qy *+ Quor = Ay + Qyr T€. A=0wu H, = H, = const.

Cymka, IpU KOTOPOM OJHTAABIMS BO3AyXa B CYIIMAKE He MeHdeTcsd,
Ha3bIBAETCs Mmeopemuyieckol.

B03MOJKHOCTE OCYIIeCTBA€HHUsI TAaKOIO IIpOIlecca CYLIKHA 3aKAI4aeTcs B
TOM, YTO TEIIAO, OTAABaeMoOe IIPH OXAAKAEHHMHU BO3AyXa OT TeMIePaTyphl f; A0
TeMIIepaTypel {, 1 oOecledynBaroNnlee MCIAPeHHEe BAArM, BHOBb BO3BPALAeTCSI K
HeMy C IIapaMM BAArv, KOTOPhLIe CMEIIMBAIOTCSA C BO3AYXOM.
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Ha pawmarpaMmme H—Xx @pollecC TeOPeTUUEeCKOM CYIIKU IIPEeACTABASIETCS
npsamo H = const, umpaymed m3 Touku B (cM. puc. X-6) HalpaBo BHHU3, B
CTOPOHY OOABIIMX BAArOCOAEP’KaHUM BO3AyXa. 3aKaHUMBAETCS 3Ta AWHUG B
Touke C Ha m30TepMe ¢, WAW Ha AWHUM ¢, B 3aBUCHMOCTH OT 3aAaHHOTO
rmapaMeTpa yXOAAIIEero M3 CYIIUAKHA BO3Ayxa. AbOcnucca Touku C ompeperseT
BAAQrOCOAEPIKaHUE YXOAAIEro BO3AyXa X,. 3Had X, U X,, II0o ypaBHeHHU:o (X.10)
OINIPEAEASIOT YAEABHBIM PAcXop Bo3pyxa I, ero pacxop L =I1W u KOAMYeECTBO

IIOABOAMMOrO B Kaaopudep Temnra Q,,, = L(H1 - HO). Bce mcnoapsyembie mpu

pacueTax BeAWUUHEI (X, X, H, H;) onpepenrdrorcda no puarpamme H—x.

B Tex cayuasx, korpa A =0, Touka C AOAKHA A€KATh BHINIE HMAM HIDKE
amHuM H = const, oTBedaroleil TeOpeTUYECKOU CYIIKE.

IMpepnonroxkum (puc. X-7), uro ToYKa C COOTBETCTBYET COCTOSHUIO
YXOASAIIETO U3 CYLIMAKM Bo3pyxa npu A > 0, T.e. H, < H,. Coepunum Touky C
c Touko¥ B m Ha AmHMM BC BO3bMeM NIpPOU3BOABHYIO TOYKy C,. IlpoBeps
TOPU30HTAABHEIE W BEPTHUKaABHBIE IIPSMBIE, MOAy4YMM TO4Ku D, D, u E, E,. U3
IIOAOOHUSI COOTBETCTBYIOUIUX TPEYTOABHUKOB IIOAYYUM:!

CE C,E
CD C, D,

Tak Kak B Touke E 3HTaabIug Bo3pyxa paBHa H,, a B Touke C — H,, To
COOTBeTCTBYyIOIIVe OoTpe3ku OyayT paBuel CE = H, — H, u DC = x, — X,
CAepOBaTEALHO,

CE _ Hy - Hy
D xy-x,

C aApyrou ctopoHs], u3 ypasHeHu (X.10) u (X.17) umeem

H -H,

=A,
X9 = Xp
T.e.
CE H, - H.
S oA=L T2
CD Xy = X

Ecam kooppmuaTel Toukm C, o6o3HauuM uepe3 X m H, To oTpe3ku

C,E, =H, -H u C/ D, =x-Xx,. OTCiopa IOAYYUM CAEAYIOILllee COOTHOIIEHME:

g_clEl_A_Hl_Hz_H1‘H
CcD C,D, X, = X X - Xg
AN

H, - H = Alx - x,).

ChepoBaTeABHO, AMHMA CylIKU BC CBA3BIBAET BeAMYMHY A C HavyaAabHBIMU
mapaMeTpaMu Bo3payxa H, W X, W TeKyllMMM KooppuHaTtamMmu H u Xx.
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H= const

|
|
l |
X /X=x, X, X X

Puc. X-7. ITocTtpoeHne pabGoyeili AMHUHM CYIIKHA Puc. X-8. OnpepeneHre AMHNM CYIIKM Ha AMa-
Ha Amarpamme H — X rpamme H — X

OCHOBBIBaSCh Ha 3TOM, MOJKHO HaWTH HaIllpaBA€HUE AVHHU CYIIKU AAS AIOOOTO
CAydYas.

AAns aToro (puc. X-8) u3 mpou3BOALHOM TOUKM E, Aexkallelt Ha AMHUM H, =
= const ¥ TPOXOAAIIEN Yepe3 TOUYKY B, HaXOASAIIYIOCS Ha M30TepMe f;, OTKAA-

AbIBaeM BHU3 (mpu A > 0) oTrpe3ok EC’', paBHBIU A(X - X,|. CoepuHUB TOUKY

C' c TOuKOM B, mOAyYMM HamnpaBAeHUE AWMHUM CYIIKH. Touka C, HaXOAAIIASCS
Ha AMHUWU CYIIKY, OTBEYAET AeUCTBUTEABHOMY COCTOSTHHIO YXOASIIEro BO3AyXa M

OIIpeAeAseTCs OAHUM U3 ero IIapaMeTpoB, OOBIYHO, t, UAU ¢,. AbGcHucca TOYKH

C COOTBETCTBYET BAATOCOAEPIKAHUIO YXOAAIIETO BO3AYXA X, .
Ecau A < 0, To BBepx OT TOUKM E OTKAaAbIBaeM oOTpe3ok EC", paBHBINR

A(X2 - XO). Torpa aunueln cymku Oyaer npsamas BC".

IMTpu pacueTe ra3oBBIX CYIIMAOK, pabOTAOIIUX Ha ABIMOBBIX Ta3aX, MOJKHO
IIOAB30BATbCS AMArpaMMo¥ H—X, IIOCTPOEHHOM AAS BBICOKHUX TeMIIEpaTyp,
IIOCKOABKY Pa3HUIlAa 3HTAABIIUN ABIMOBBEIX TAa30B U HArpeToro A0 BBICOKHX
TeMIIepaTyp BO3AyXa HeBeAMKAa U, KaK MpPaBUAO, He IpeBwlmaeT 1 %. B stoMm
cAydae Ha puarpaMMme H—x OyAeT OTCYTCTBOBATH AWHUSA IIOAOTPEBA ABIMOBBIX
razoB AB. TlocTpoeHue HayMHAIOT C TOYKM B, TIOAOKeHHe KOTOpOU

OIIpeAEensieTCda TeMHepaTypoﬁ ABIMOBBIX T'da30B tl U "X BAAroCoOpAEep’KaHUEeM X

(nAm sHTaABIIMEN H|) Ha BXOAE B CYILIHAKY.

CpaBHUBas ra30BLIE U BO3AYIIHBIE CYIIMAKY, HEOOXOAMMO YYHTHIBATH, YTO BCAEACTBHE Oonee
BBEICOKOM TEeMIIepPaTyphl ABIMOBBIX I'a30B UX BAArOEMKOCTH 3HAUUTEABHO OOABIIE BAQTOEMKOCTH BO3-
AyXa M Pacxop TOIAMBA B BO3AYIIHBIX CYIIMAKAaX OOABINE, 4eM IpU paboTe Ha ABIMOBBIX ra3ax.
KpoMe TOro, BO3AyIIHAs CYLIMAKA HY’KAQeTCsS B YCTaHOBKe KaaopHudepa, YTO YAOpPO’KaeT CTOU-
MOCTB YCTaHOBKU. [103TOMY CyIlIKa ABIMOBBEIMU T'a3aM¥ OKA3bIBAETCSI OOBIYHO 3KOHOMHUYHEE BO3AYII-
HOM, 0COOEHHO B CAy49ae MCIIOAB30BAHUSA OTXOAAIINX ABIMOBBEIX Ta30B KOTEABHBIX, TPyOYaTBIX Iedel
U T.IL

OAHAKO IIpM CYIIKe TOIOYHLIMM Ta3aMU eCTb ONAaCHOCTh 3arpsi3HEHUs] BHICYLIMBAEMOTO
Marepuanra 30A0H, Ca’kel, CEPHUCTBIM aHTHAPHAOM.

EcAm Marepwan MOKET OKHCASITBCS KHUCAOPOAOM BO3AyXa, TO CYIIKY OCYIIECTBASIOT B
HEUTPAABHON CPEAE, UCIIOAB3Ys a30T, ABYyOKHCh YITAEPOAA U APYTHe Ta3kbl
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EETAOEEA AACTATE NODEE

Cymka mnpepcTaBAseT CcOOOM HeCTallMOHAPHBIM MacCOOOMeEH-
HBIA ITPOTECC, CKOPOCTb KOTOPOTO MEHSeTCS B XOAe Ipoliecca. TWUImUYHas KpUu-
Basg 3aBHCUMOCTH OTHOCUTEABHOTO BAAQroCOAEpP’KaHMSA MaTepuara (OTHOIIeHUe
MacCHl BAQTH K Macce CyXOro MaTepranad) OT IPOAOAKUTEABHOCTU CYIIKHU IIPH-
BepeHa Ha puc. X-9.

[Tpu mocTpoeHWMM TaKOW KPUBOM OOpAa3mbl BBHICYITMBAEMOTO MaTepHana,
BA@KHOCTH KOTOPHIX HW3BECTHQ, B3BEUIMBAIOT Yepe3 KOPOTKHE IIPOMEKYTKU
BpeMeHU. PesKUM CYIITKM MOAAEPKUBAIOT MOCTOSTHHBIM, COXPAaHSs CKOPOCTH IIO-
Aau¥, TeMIIepaTypy M BAAKHOCTb HarpeToro Bo3pyxa. Ha ocHoBaHMU IOAyYeH-
HBIX AQHHBIX CTPOST KPHUBYIO 3aBHCHUMOCTH BAArOCOAEPIKaHHUS MaTeprhasa OT
IIPOAOAKUTEABHOCTH CyIIKU. OOGBIYHO BAQrOCOAep’KaHKe MaTepuasa IIOHKKaeT-
Csl CHavaAa PaBHOMEPHO (y4acTOK AB), a 3aTeM 3aMeANeHHO.

YToOBI XapaKTepW30BaTh WHTEHCUBHOCTH CYIIKM, IOAB3YIOTCS IIOKa3arTe-
AeM ckopoctH cymku C [Kr/(M*c)], TOA KOTOPBIM MOHUMAIOT MAcCy BAArM, yAa-
AsIeMO¥ C eAWHUIIBI IIOBEPXHOCTU BBICYIIIMBAEMOTO MaTepHhana B E€AUHUIy Bpe-
MeHH, T.e.

aw

c=2
Fdt

VMess KUHETHMYECKyI0 KpHUBYIO CYIIKKA (cM. puc. X-9), BeAHMUUHY dW/dt
MOJXKHO HaWTU rpadudyeckuMm AuddepeHnIpoBaHrMEM, IIPOBOASL KacCaTeAbHBIE K
KPUBOM B PA3AWUYHBIX TOYKAX U U3MepsAsA UX HAKAOH, HApUMep, m = Oa/ 0b paps
Touku B'. [Tpm m3BeCTHBEIX 3HAUEHUSX MOBEPXHOCTHU oOpasria F m ero macce G,
MO>XKHO BBIYUCAUTH 3HaueHUe C = mG, / (F-60).

TunmyHas KpUBas CKOPOCTU CYILIKM NpeACTaBAeHa Ha puc. X-10. OO6mryio
IIPOAOAJKUTEABHOCTE CYIIKM MOJKHO PasjpeAUTh Ha 4YeTblpe Hepuopa. Hauans-
HBIY, ODO3HAYEHHBIUM Yepe3 T,, COOTBETCTBYET PAa30rpeBy MarTepuansa. 3aTreM
HACTyTaeT IIepHOpA IOCTOSHHOM CKOPOCTU CYIIKU IIPOAOASKUTEABHOCTBIO T,
KOTOPHIM CMeHsIeTCS IIePUOAOM PaBHOMEPHO IIaAadlolllel CKOPOCTH CYLIKY,
0OO3HAQUEHHBIM Yepe3 T,. B KOHIOe OOBIYHO HAOAIOAQETCSI IEepUuop T,

C

A B

r Ot T, T, 6] 7T

Puc. X-9. KuHeTndyecKkast KpuBasli CylIKH MaTepuaaa Puc. X-10. KpuBas CKOpOCTH CYLIKHA
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Puc. X-11. BapuanTts! (I, |1) KpuBbIX
CYIIKH OAHOTO M TOTO K€ MaTepuaia

Sl

0 T

HEepaBHOMEPHO IIapaiolllel CKOPOCTU CYIIKU. AAS HEKOTOPBIX MaTepPUaroB Te
UAU WHBIE IIePUOABI MOTYT OTCYTCTBOBATD.

[MTocTossHHAsE CKOPOCTH CYIIKM HAOAIOAQETCSd B TeX CAyYasx, KOTAA YOBIAb
BAQrd C IIOBEPXHOCTH MaTepHarda yCIeBaeT KOMIIEHCHPOBATHCSA IIOCTYNAEHUEM
ee U3 BHYTPEHHUX CAOeB MaTepuara. B 5ToM cAydae CKOPOCTh CYUIKU
AMMUTHUPYETCS IIPOILeCCOM MAacCCOOTAQUU — IIePeXOAOM BAArM C IIOBEPXHOCTHU
MaTrepuana B IIOTOK rasa.

Ilpu AQABHEUIIEM CHUJKEHUM COAEpP’KaHMd BAATU B MaTepuare CKOPOCTH
CyWKN OyAeT AUMUTHUPOBATHCS CKOPOCTHIO IIepeAdYM BAaru K IIOBEPXHOCTH
MaTepuasa 3a CYeT MaCCOIPOBOAHOCTH. [Ipu AOCTM)XKEHMM pPaBHOBECHOM C
ra3oBOM (pa30¥ BAAKHOCTU CKOPOCTH CYIIKM YMEHBIIUTCS A0 HYAS.

IMpy uCIIOAB30BAHUY KPUBBIX CYIIKH, IOAYUYEHHBIX B AAOOPATOPHEIX YCAO-
BUSX, CAEAYET UMETh B BHAY, UTO A@XKe AAT OAHOTO UM TOTO JKe MaTrepuara OHU
CIIDABEAAUMBEL AUMIIL B Y3KUX IIPEAEAAX YCAOBUU NIPOBEAEHMS ONBITA. Tak, Ha-
IpuMep, IPU CYIIKe OAHOIO U TOIO >Ke MaTepuara MOXKHO IOAYYUTH Pa3AHd-
Hble KpuBble cymku [ u II (puc. X-11), ecau OyAyT pa3AndaThbCs ee TeMIlepa-
TYPEl, CKOPOCTU IIOAQYM M BAATrOCOAEpIKaHMe BO3AYXa, & TaKKe pa3Mephl
06pasIioB.

B  HedrerazomepepaboTKe  BCTpeYArOTCA  Pa3sHOOOpPa3HBIE
KOHCTPYKIIUM CYIINAOK, MHOTHE H3 KOTODPHIX IIpeAHAa3HAUYeHBI AAS CYIIKH
KOHKPETHBIX MaTepUarOB M BCTPEUYAIOTCS AUIIL B BUAE €AWHUYHBIX YCTaHOBOK.
BMecTe ¢ TeM psip KOHCTPYKIIUM MOAYYMA LIMPOKOe NpHMeHeHHe, HeKOTOphle
U3 KOTOPBIX PACCMOTPEHHI HUKE.

AeHTOYHbIe CYMUAKHU (puc. X-12) npepHa3sHauyeHBI A HEIIPEPBIBHOM CYIII-
KU TOPSTYUM BO3AYXOM CHITYYMX (3€PHUCTHIX, TPAHYAVPOBAHHBIX, BOAOKHUCTHIX)
B3pPBIBO- M II0KapoOe30MaCHBIX HETOKCHUYHBIX IIPOAYKTOB C HAYaAbHOM BAAXK-
HOCTBIO AO 75 %.

TunoBass KOHCTPYKIMS CYIIMAOK 3TOTO BHUAA IIPEACTaBAseT coOOU
IPSIMOYTOABHBINM KOPOO, pPa3peAeHHBIN 0 AAMHe Ha ceKuum (oT 3 po 10), a mo
IIMPUHE Ha ABa KOpHAOpa. B mpaBoM (IO XOAY IIPOAYKTa) KOPUAOPE pa3MellleH
HeIIPepPBLIBHBEINM TPAHCIIOPTHBINM KOHBeHep (AeHTa), Ha KOTOPOM IlepeMellaeTcs
IIPOAYKT, IIOAAE’KAIIMY CcyInKe. B AeBoM KopuAOpe PaCIOAOKEHBI IIapoBbIE
Karopudepsl, IUPKYASIIIUOHHbBIE BEHTUASITOPEL U T'a30XOABIL.
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Pef. X—12. EaioT+iay fibpesea:
1 — NeHTOUYHBI KOHBeHMep; 2 — BOPOIIWTEAW; 3 — IUPKyAANMOHHBIM BEHTHUAATOD; 4 — BO3AYXOpaCIpeAeAUTEeAbHas pelleTKa; 5 — IapoBOu
Karopudep; 6 — IIHEeK AAS BEIIPY3KH CYXOrO MaTepHuasa



BeIcylInBaeMBIl MaTepUaA II0AAeTCS Ha TOPU30HTAABbHYIO OeCKOHEeUHYIO
nepdOPUPOBAHHYIO AeHTy 1, KOTOpasg M3TOTABAUBAETCS U3 MeTAaANYeCKOUN
IIAETEHONW CEeTKW WAW Nep(OpUpPOBAHHBIX TAACTHH. AeHTa MOXXeT OBITb u
CIIAOIIHOMY, BBIIOAHEHHOMN M3 IIOAOTHA UAU IIPOPE3WHEHHOU TKaHU.

AAS TIepeMellleHUsT U HaTSUKeHHUs AeHTHI CYIIMAKA OCHAIaeTCsl ITPHUBOAHON
U HATSOKHOW CTaHIMSAMU, MeXKAY KOTOPBIMHM YCTAHOBAEHBI IIPOMEKYTOYHBIE
CeKIIUU C BEHTUASTOpPaMM 3 U KaropudepaMu 5. AAd BEIPABHUBAHUS BAAKHOCTHU
MaTepHana II0 BEICOTE CAOSI YCTAaHOBAEHEI BOPOIIUTEAUN 2, BHIIIOAHEHHEIE B BHAE
BAAKOB C HAABIIAMMU.

B AeHTOUHBIX CYIIMAKAX BCEX THUIIOPA3MepOB M MOAEAEH BO3AYX, HarpeBae-
MBIM KaropudepaMy IPOMEXXYTOYHBIX CEKIMN, ITUPKYAIIIMOHHBIMU BEHTHUASTO-
paMu uepe3 BO3AYXOPACIPEAEAUTEABHYIO pelleTKy 4, pacllOAOKeHHYIO Hap AeH-
TOM, IIOAQETCS CBEPXY BHU3 Ha CAOM MPOAYKTA, IPOAYBAET €r0 U 3aTeM 4acTUd-
HO TIOCTyIaeT depe3 Karopudep Ha BEHTUASATODP, @ YaCTUYHO — IO KaHAAy OT-
paboTaHHOTO BO3AyXa BEIBOAMTCSI M3 ammapara. [Ipu momMomm 3acAOHOK, yCTa-
HOBAEHHBIX Ha KaHaAaX IIOAQYU CBEKErO0 U OTBOAA OTPabOTAaHHOTO BO3AYXQ,
AETKO OCYIIIECTBASIETCS IIPSIMOTOYHAS, ITPOTUBOTOUYHAS WAM CMeIaHHAas cxeMa
ABIVDKEHUST BO3AYXa U IIPOAYKTA.

[TpuBOA A€HTHI, COCTOAIIUN U3 MOTOPA-BapHaTopa, PEeAyKTopa M IelHOU
Iepepady, pa3MellleH B IPUBOAHOU CTAHIIMU; 3AeCh JKe YCTaHOBAEHO PasTrpy30d-
HOe YCTPOMUCTBO IIHEKOBOTro Tuna 6. CKOpPOCTh ABUJKEHUSI A€HTHI BEIOMPAETCS C
TaKUM pacyeToM, YTOOBI 3a BpeMsI NpeOBLIBAHUS B CYIIMAKE MaTepHhan YCIIeA
BBICOXHYTb. BeAnMunHy CKOpPOCTH MOJKHO H3MEHSTH C IIOMOIIBIO BapUaTopa.
upuHa AeHTH cocTaBaseT 1,2 mAu 2 M, a pabouasd MAOIIaAb TTOBEPXHOCTHU
AeHTHI HM3MeHsgeTcsi oT 7,2 A0 40 M? moTpeGaseMas MOLUJHOCTL — OT 22 A0
137 KBT. [TpOoU3BOAUTEABHOCTE IO MCIAPEHHOM BAAre AASI A€HTOUHBIX CYIIUAOK
Pa3sAMYHBIX TUTIOB M3MeHseTcss oT 35 Ao 600 Kr/d4.

Ha pwumc. X-13 mokasaHa cxXeMa AEHTOUYHOU CYIIHUABHOM YCTAHOBKH AAA
CYHUIKM I'PaHYAMPOBAHHBIX TOKCUYHBLIX B3PBIBO- M IIOKAPOOIACHBIX IIPOAYKTOB.
OcO0OeHHOCTBI0O KOHCTPYKIIUU SIBASETCS IIOBBIIIEHHAss IepMeTHYHOCTb, KOTOpas
obecneuynBaeTCcss KOPIyCOM 2 IUAUHAPUUYECKOU (POPMHEI.

HcxXOAHBIM TPOAYKT NOAQETCS Ha TPAHCIOPTEPHYIO A€HTY CYIIMAKH 1, Tae
TIPOAYBAETCSI TOPSTYUM TEIAOHOCHUTEAEM CBEepXy BHU3 UM BBICYIIMBAETCS AO Tpe-
OyeMOM BAQXHOCTU. TENAOHOCHUTEAb, IIOAYYAaeMBIN B BBEIHOCHBIX Kaaopudepax
9, mopaeTcs BO3AYXOAYBKOM 10 B Ka’KAyIO CEKIIMIO CYIIMAKH, @ OTPabOTaHHBIM
TENAOHOCUTEAb OTOMpAeTCd TaKKe M3 Ka’KAOM CEeKLUUW U, NIPOUASA OYHUCTKY B
PyKaBHOM (DUABTPe 3, BEIOpPACHIBAeTCS BEHTUASITOPOM 6 B aTMocdepy.

['oTOBEIN IPOAYKT 4epe3 ABOMHOM IIBIA€BOM 3aTBOP 8 ypansdeTcs K3 CYILIUA-
Ku. [IpocwimaBmecs depe3 TPAaHCHOPTHYIO AEHTYy CPeAHMEe YaCTUIIBI TOTOBOTO
MIPOAYKTa COOMPAIOTCSI CKPeOKOBBIM KOHBeMepoM 7 M Yepe3 IIAIO30BBIM ITHTa-
TeAb 5 YAQASIIOTCS M3 CYMIMAKU. MeAKre 4acTHUIlLI TOTOBOTO ITPOAYKTA, YAOBAEH-
Hble B PyKaBHOM (pUABTPe 3, COOUPAIOTCS ITHEKOBBIM NUTaTeAeM 4 U YAAASIOT-
Csl U3 CYILIUAKM dYepe3 IIAIO30BBIM IIUTATEAb 5.

YcTaHOBKA OCHAllleHa CHUCTEMOM aBTOMATHMYeCKOIO YIIPABAE€HUS, IIapOBOTO
IIO>KapPOTYUIEHNS ¥ B3PBIBHLIMU IIPEAOXPAHUTEALHBIMU MeMOpaHaMu.

BapaOannass cymmaka (puc. X-14). bapabaHHag CyIIHAKA NPUMEHAETCH
ML CYIIKM CBITYYMX, 3€PHUCTHIX M MEAKOKYCKOBBIX MaTepHaroB. B cymma-
KaxX 3TOTro TUIIA TEIAO CYIIUABHOT'O areHTa HeINOCPEeACTBEHHO IIepeAaeTCs BhI-
CylIMBaeMOMYy MaTepHaAy BO BpalllalollleMcsi CyUIMABHOM OapabaHe. B Kaue-
CTBE CYILIMABHOTO areHTa MWCIOAB3yeTCS HarpeThl BO3AYX HAM ABIMOBBIE
rassl.

346



I yisg I

~
N
~
e
~
~
(99
~—
=
)
~—
N

R,
\

4

Vi 8

p, N

Vil Vil Vil
10 10 10

Puc. X-13. CxeMa CyIIMABHOW YCTQHOBKU C TeépMETUYHON CYIIMAKOM:
1 — AeHTOYHASI CYIIWAKE; 2 — OUAWHAPUYECKUM KOPUYC; 3 — PYKaBHBIM (DUABTD; 4 — ITHEKOBHIA
NUTATeAb; 5 — IIIAIO30BBIN NUTATEAb; 6 — BEHTHASATOD; 7 — CKPeOKOBHIM KOHBeliep; 8 — ABOMHOMN

neineBO¥ 3aTBop; 9 — Kanropudep; 10 — BospyxopyBka. IToTokm: | — ucxopHbIN MaTepuan; Il —
MeAKHMe YaCTUIBI F'OTOBOro NpOoAYyKTa; |l — cMmech TemnaoHOocuTeAd M mapoB Baary; |V — roroswiit
NPOAYKT; V — CpeApHHe 4YacTHIIBI FOTOBOTO IpoAyKTa; VI — kKoHpeHcart; VII — Bosayx; VI —

BOASIHOM TIap

OCHOBHBIM Y3AOM CYIIHUAKH SIBASIETCS IIUAMHAPHUYECKHI CBapHOU OapabaH 4, onmmparomuics
6aHpakamMu 3 Ha onopHble poanku 10. A IpeAOTBpallleHUsT MPOAOABHOTO IlepeMelleHnst 6apaba-
Ha CAy’KaT yHopHBIe poAuKu 8. bapabaH ycTaHaBAUBAIOT C HAKAOHOM K TOpPHU30HTY (1+4°) B cTOpoO-
HY BEITPY3KH IPoAyKTa. [TpuBop 6apabaHa OCYIIecTBASIETCS depe3 3yOdaThlil BeHell 5. BHyTpenuss
MOAOCTh OapabaHa 3alloOAHeHa CeKTOPHOM IepeBaAOYHOM HacapkoM 11, obecneumBarolel Iepepac-
IpepeAeHUe MaTepraja Mo ceueHUIo OapabaHa M AyUIINM ero KOHTAKT C CYIIMABHBIM areHToM. Bo
n3be’kaHUe CHAIOIIMBaHUSA OapabaHa OH CHAOKeH HEeCKOABKHMH KOABIIEBBIMU HaKAaAKaMH 6, TOA-
IMHa KOTOPBIX B 1,5+2 pa3sa NpeBHIIAeT TOAIIMHY OapabaHa.

Ha opHoM KoHIle O6apabaHa yCTaHOBA€HA 3arpy3ouHast KaMepa 1 AAs BBOAQ MCXOAHOTO IIPO-
AVKTa U TETIAOHOCHUTEAS, & Ha APDYTOM — pas3rpy304Has / AAS BEIBOAA W3 allllapaTa T'OTOBOTO IIPO-
AYKTa XU OTPabOTAaHHOTO TENAOHOCHUTEAs. AAd 3arpy3KH BpalalolIuxcsi 6apabaHOB IIpeAHa3HAuYeHBI
NIUTATEAM, YCTAHOBACHHBIE HaA 3arpy304HOU KaMepou.

Martepuana nopaeTcst U3 nuTaTeAsd B 6apabaH IO HAaKAOHHOMY AOTKY 2. Baaropaps HakAOHY u
BpallleHNI0 OapabaHa BBEICYIIMBAEMBIN MaTepHaA MIePeABUTaeTcs BAOAL OapabaHa, Iepechlasch U
nepepacnpepeAsiach Ha HacapKke 11. Mexay KaMepamMu U 6apabaHOM yCTaHAaBAUBAIOT YIAOTHEHUS
AAST ICKAIOUEHHSI ITI0ACOCA Hapy’KHOTO Bo3payxa. IToacoc Bo3ayxa B 6apaGaHHOU CYIIMAKE OCOOEHHO
He’KeAaTeAeH CO CTOPOHBI IIOAQUU TOPSYero TEIIAOHOCHUTEAS, TaK KakK IIPU 3TOM CHUXKAeTCs TeMIle-
paTypa TEeIAOHOCHUTEAS] U BO3pacTaeT ero CKOPOCTh.

TenAOHOCHTEAD MOJKET ABUTaThbCs IPSIMOTOKOM HAM IIPOTHUBOTOKOM IIO OTHOLIEHWIO K
obpabaTeiBaeMOMy Martepuany. IIpolips 0OapabaH, OTpPaOOTAHHBIM TEIAOHOCHTEAb YAAAIETCS
ABIMOCOCOM depe3 IUKAOH AASL YAABAMBAHUS MEAKUX YaCTUI] TBEPAOTO MaTepuana.

BapabaHbl CYyIIMAOK MMeIOT pAuaMeTphl oT 0,5 Ao 3,5 M mpu pauHe oT 2,5 po 16 M. Yacrorta
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Puc. X-14. bapabGanHas
CyLIUAKA:

1 — 3arpys3ouHas Kamepa;
2 — HAKAOHHBIA AOTOK;
3 — 6Gampax;, 4 -
OapabaH; 5 — 3yOuaThIi
BeHell; 6 — KOABLIIeBLIe Ha-
KAQAKH; 7 — pasrpys3odHast
KaMmepa; 8 — yIOpHEBIe
poauky; 9 — mpusop,; 10 —
omopHBle poAmKH; 11 —
CeKTOpHasl IlepeBaAOyHas
Hacapka; 12 — AomacTHas
Hacapka. Ilotoru: | —
TENAOHOCUTEAD; I —
HUCXOAHBIM NpoAyKT; Il —
CMeChb TENAOHOCHUTEAT U
1apos BOABI; [\ —
TOTOBBIM HPOAYKT



BpaleHus 6apabaHOB CYIIUAOK OOBIYHO cocTaBaseT OT 1 po 8 o6/muH. IloTpebasiemass MOITHOCTH
cocraBageT oT 0,75 po 200 KBT B 3aBUCHMMOCTH OT pa3MepoB CymHUAKU. CTeleHb 3allOAHEHUS
obreMa Oapabana marepuarom pocturaer 20 %.

AAd TlepepaclpepeAeHUsT MaTepuanra B OapabaHe CAy’KaT pa3AMYHBIE HACaA-
KU, OCHOBHBIE THUNBI KOTOPHIX IIpUBEAeHBI Ha puc. X-15. Tunm nmpumeHseMon
HACaAKM 3aBUCUT OT CBOMCTB BBICYIIMBAeMOIO MaTepuara U YCAOBUM CYIIKU.
AAS KPDYITHOKYCKOBBIX U CKAOHHBIX K HAAWIIQHUIO MATepPUAAOB IIPUMEHIETCS
AomacTHas Hacapka (puc. X-15, f), AAS CBEIMYYHUX MaTepUarOB C MEAKUMM YacCTHU-
IIaMd — pacHpepeAuTeAbHass Hacapka oO0beMHOro Tuma (puc. X-15, -,,), Ard
MaTepHaAOB CPeAHeM KPYHNHOCTH, IIAOXO CHINYUMX, A€TKO M3MeABUYaIoUINXCd M
OBIAIIIUX NPUMEHSIOT CEKTOPHBIE IlepeBAAOYHBle HAcapKu (puc. X-15,,), aradg
IIOPOIIKOOOPA3HEIX U CUABHO HNBIAGIINX MAaTEPHUAAOB — IIepeBarO4YHasg HacajpKa
C 3aKpHITEIMU suerKaMu (puc. X-15, %). [IpuMeHsAIOTCS HAcaAKM U APYTHUX TH-
IIOB, YTO OIPEAEAdeTCs CHelU(PUKOU IIpolecca CywKu. Hacapku BBITYCKAIOTCSA
CeKIIUSIMHU AAMHOM 1 M.

ITHeBMaTHYecKas CcymmAKa (puc. X-16). AAS CYIIKH MEAKOAUCIEPCHBIX,
KPUCTAANUYECKUX M BOAOKHHCTBIX MAaTePHAAOB IIPHUMEHSIOTCS CYILIMAKH, ofec-
IIeyrBaloIe OTHOCUTEABHO HEOOABIIIOe BpeMs IIpeObIBaHUS MaTepuasa B 30He
CYIIKH (CYIIMAKA MTHOBEHHOTO A€UCTBHA). B anmaparax mopOOHOTrO THUIIA BBICY-
IIMBAeMBIM MaTEpHAA MOAAETCS B TPyOy, 4epe3 KOTOPYIO C OOABIIOM CKOPO-
CTBIO IIPOXOAUT IIOTOK ropsgdYero rasa (Bo3pyxa). 'a3d mopxXBaThIBaeT BAQKHBIN
MaTepHaA U BBIHOCHUT €ro U3 CYIIMAKHM B IIMKAOH. B 3THUX CYIIMAKAX yAaAsdeTcs

B OCHOBHOM IIOBEPXHOCTHAs BAAra.
I'raBHas 4acCTh CYLIMAKM — BepTHKaAbHas TpyOa 2 BbIcOTOM 10—20 M, B KOTOPOM 3€pHUCTHIN
MaTepuaA CYUIUTCS BO BpPeMs IIOAeTa BO B3BeIIeHHOM COCTOSHUU. BAasKHBIN MaTepuan u3 OyHKepa

a

Puc. X-15. CxeMbl OCHOBHBIX THUIIOB HaCaAOK AASI 6apabaHHBIX CYyIIHAOK:
¥ — AomacTHBIE; - , , — paCIpeAeAUuTeAbHBIe OOBLEMHOTO THIE; ,, — CEKTOPHBIE IIepPeBarOUHbBIE;
% — IIepeBaAOYHbIE C 3aKPBITEIMUA STYeMKaMn
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Puc. X-16. CxemMa NHeBMaTH4Y€CKOM CYIIUAKU:

1 — nmraTeAwb; 2 — CylIMABHas TpyOa; 3 — CcOOPHUK;

4 — ¢buapTp; 5 — IUKAOH; 6 — BHIIPy)KaTeAb; [ —
3 OyHKep BA&KHOIO MaTepHana; 8 — pozarop; 9 —
| BO3AYXOIIOAOTpeBaTeAb; 10 — BeHTHUASITOD
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7 posatopoM 8 mopaercss B TpyOy 2 mnutareaeM 1. CHm3y B TpyOy BeHTHAsiTopoM 10 depes
IIoAOTpeBaTeAb 9 HarHeTaeTCsl Topsiunil Bo3ayX. CKOPOCTh ABVDKEHHS BO3AyXa B TpyOe AOAKHA OBITH
BBIIIIe CKOPOCTHU BUTAHUS YaCTHUI] BEICYLIMBaeMOro MaTepuasa (oowvruHo oT 10 po 40 m/c). Yepes
HECKOABKO CeKyHA MaTepuan AOCTHraeT cOOpHMKa 3 yKe BBICYIIEHHBIM U 3aTeM OTAEAsleTCSd OT
TPAHCHOPTHUPYIOIIEro BO3AyXa B HHMKAOHe 5. 113 OyHKepa ITMKAOHA BBICYIIEHHBIM MaTepHan
BEIBOAUTCSI M3 CHUCTEMEBI C IIOMOIIBIO BHITpy’KaTeass 6. MeaKas NIBIAb YAGBAMBAETCSI B PYKaBHOM
dunsrpe 4.

Hanpsixenuve o6beMa TpyObl [0 BAAre B TAKUX CYIIMAKAX COCTaBAseT OKOAO 400 kr/(m%/u),
pacxop Temaa — 5000 KAJK/Kr BAard, a OTHOCHTEABHBIM pPacXop BBICYIIMBAeMOro MaTepuana
cocraeaseT 8+20 Kr Ha 1 Kr Bo3ayxa.

PacneiruTeABHBIE CyHINAbHBbIE YCTAHOBKM IIpEAHA3HAYEHBI AAs1 CYIIKKU
PacCTBOPOB U CyCHeHSHI:I n obecneuynBalOT MHTEHCHUBHOE YAareHue BAATU IIpU
KPAaTKOBpeMeHHOM Hpe6bIBaHI/II/I IIPOAYKTa B 30HEe TeIIAOBOTO BOBAeﬁCTBHH.
npOAYKT, HOAyTIaeMBII;'I nus paCHBIAHTeAI:HOfI CYILUINAKH, KAK IIPABUAO, ITOPOIIKO-
06paSHLIfI, He Tpe6yeT AOIIOAHUTEABHOTO M3MEAbYEHUd, XOPOIIO pPAaCTBOPAETCS
Ha IOCAEAYIOIINX CTAAUAX IIepepabOoTKU.

PacnbiauTeAbHAs CyIIMABHAsA KaMepa IIPEACTaBAdeT COOOU IIMAMHApPUYEC-
KYIO KaMepy C KOHHYeCKUM AHUIIEeM. B BerHEﬁ YaCTU KaMephbl YCTAaHOBAEH
IIeHTPOOE KHBIM PAaCHBbIAUTEAb (AAST CYIIMAOK Tuma PLI) mAM IHeBMaTHuecKue
dopcyHKU (pAsT cymmaok Tuna P®). B KauecTBe TEMAOHOCUTEAS] HCIOAB3YETCS
BO3AYX UAU CMeCh TOIIOYHBIX I'a30B C BO3AYXOM.

Ha puc. X-17 npeacTaBaeHa cXeMa yCTAHOBKH, OCHAIEHHOMN CYIIMAKOU C
HeHTpOGe}KHBIM PAaCIBIAUTEAEM.

M cXOAHBIN TPOAYKT IIOAQETCS BHHTOBBIM HACOCOM-A03aTOPOM 3 Ha AWCK IIeHTPOOEKHOTO
pacubiauTeAst 4, AUCIEPTUPYETCS B 00beM CYIIMABHOM KaMepHl ¥ BHICYIIMBAETCSI CMEChIO TOIOYHBIX
ra3oB C BO3AYXOM, IOCTyHamomuUM u3 rneur 1. KOHCTpyKIMSI AMCKOB II€HTPOOEKHOTO PAaCIBIAUTEAS
pPasAMYHA B 3aBUCHMOCTH OT CBOMCTB IIPOAYKTA M YCAOBUH CYIIKH. AASI CYIIKM aOpa3suMBHBEIX MaTe-
PHAaNOB C IIEABIO HOBBIIIEHHUS M3HOCOCTOMKOCTU paboyme 3AE€MEHTHI AUCKOB BBIIIOAHSIIOTCS C 3a-
IIUTHBIME ITOKPBITUSIMU U3 CHEIUAABHBIX MaTePHaAOB.

OcHOBHas 4YaCTb BBICYIIEHHOTO IPOAYKTa BBIBOAUTCS M3 CYIIMABHOM KaMephl 5 IIAI030BBIM
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Puc. X-17. PacnipIAuTeABHAs1 CYIIUABHAsl YCTaHOBKA:
1 — meun; 2 — BEHTHASATOP; 3 — BUHTOBOM HACOC-A03aTOp; 4 — IeHTPOOEXHBIM PAaCIBIAUTEAD;
5 — cymuabHas Kamepa; 6 — ABIMOCOC; 7 — IIMKAOH; 8 — IIIAIO30BOM mHTaTeAb. [ToTokm: | — ras;
Il —Bo3ayx; Il — HcxoAHBIN NPOAYKT; IV — cMech IapoB BAAGTH U TEHNAOHOCHUTEAs; V — TOTOBBIM

HIPOAYKT
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Puc. X-18. CxeMa CyIINABHON YCTAHOBKHU C IICEBAOOJKIIKEHHBIM CAOEM NHEPTHOTO HOCHTEASI:

1 — KaMmepa CropaH#si IPUPOAHOIO Ta3a; 2 — BO3AYXOAYBKQ; 3 — CYIIMAKE; 4 — IHTaTeAb; 5 —
TEeNAOOOMEHHUK; 6 — pecuBep; 7 — KOMIpeccop; 8 — pPyKaBHBIM (PUABTP; 9 — ABOWHOMN ILIAEBOH
3aTBop. [loToku: | — mpupopusii ras; Il — Bo3ayx; Il — cycnensust; IV — Boaa; V — o>KaTwlid
Bo3ayX; VI — Bopsuoi map; VII — xompencar; VIII — cmech TemnoHocuTeAs ¥ mapoB Baary; IX —
TOTOBBIN IPOAYKT

nuTaTeAeM 8, YCTaHOBACHHBLIM B II€eHTpe KOHUYECKOI'o AHHIIA. OTpaﬁOTaHHbII;I TEIIAOHOCUTEABL, CO-
Aep}KaumfI MEAKYIO (I)paKU,I/IIO TOTOBOI'O IIPOAYKTA, OTBOAUTCA U3 CYUIUAKH B I'PYIITy IIUKAOHOB 7,
TA€ IPOUCXOAUT OTAEACHHE IIOPOIITKA OT TEIAOHOCHUTEAd. HPOAYKT BBII'PY’KAETCsI U3 IUKAOHOB
IIAIO30BBEIM IIUTATEAEM, d TEIIAOHOCHUTEAb ABIMOCOCOM 6 BLIﬁpaCLIBaeTCH B aTMocd)epy.

I,A,,I/IaMeTp CyH_II/IJ\LHOfI KaMepbsl AOCTUTaeT 12,5 M, a IIPOU3BOAUTEABHOCTH II0 MCXOAHOMY IIPO-
AyKTy — 32000 Kr/4.

CymuaKa C IICEeBAOOXKIDKEHHBIM CAO€M 3epHHUCTOro Martepmaaa. [lpu
IICEBAOOJKMIKEHUM CAOsI 3€PHHCTOrO MaTepuana pPe3KO BO3PAcCTalOT CKOPOCTHU
IIPOIIECCOB, CBA3AaHHBIX C IIEPEHOCOM TelAa U BelecTBa. JTO AAeT BO3MOXK-
HOCTb YMEHBIIUTH NPOAOAKUTEABHOCTh CYLIKU U OOECHEeYMuTh CYIIKYy OOABIINX
IIOTOKOB 3€PHUCTOIO MaTepHaAa.

B cymmakax ¢ KUOAIIAM CAOEM OOBIYHO CYyIIAT MaTepuan, pa3Mepbl 4ac-
THUL, KOTOPOrO He IPEBHIIIAIOT 5 MM. B KauecTBe CYIIMABHOI'O areHTa HUCIOAB3Y-
IOTCS TOPAYUU BO3AYX, ABIMOBBIE r'a3bl, TOpsSAYMe UHEPTHHIE a3kl

ITceBAOOKMKEHHBIM CAOM MOJKeT OBITb CO3AAH TaK’Ke 3a CYeT APYyToro
WHEPTHOTO MaTepHuard, C KOTOPBIM KOHTAKTHPYeT BBICYIIMBAEMEBIM MaTepuaa B
TOKE TOpsgdYero CYIIMABHOTO areHTa. B 3TOM CAy4ae BBICYIIEHHBIM MaTepHaA
OOBIYHO BBIBOAUTCS C CYLIMABHBEIM areHTOM 4epe3 IJUKAOHHI.

Ha puc. X-18 mnpuBepeHa cxeMma anmapara AAd CYILIKM CYCIeH3UM u

PAaCTBOPOB B IICEBAOOXHUIKEHHOM CAO€ MHEPTHOT'O HOCUTEA.

M cXOAHBIN DIPOAYKT IUTaTeAeM 4 MOAAEeTCs B IHEeBMATHUIeCKyIo (DOPCYHKY, YCTAHOBAEGHHYIO B
CylMAKe. Pacnbia ocylecTBAgeTcd (POPCYHKOM IIPU IIOMOIIM CJKATOTO BO3AYXa, IIPEABAPUTEABHO
HarpeToro B TemAoOOMeHHUKe 5. IIpOAYKT HaIBIASIeTCSI Ha WHEPTHBIM TENAOHOCUTEeAb (KpOIIKa
dTOpOIAACTa UAU ADYTOM MaTepuan), IPeABAPUTEABHO 3arpy’KEHHBIN B CYILIWAKY U IIPUBEAECHHBINM B
IICEBAOOKM)KEHHOE COCTOSHHMEe TOIIOYHBIMU Tra3aMH, IIOAy4aeMbIMU B KaMepe CrOpaHUs
IPUPOAHOTO raza 1.

BhICyIlIeHHBIM IHPOAYKT OTAEASeTCS OT TpaHyA B pe3yAbTaTe COYAAPEeHMM Hu BMeCTe C
TEIIAOHOCUTEAEM IIOCTYIIaeT B PYKaBHBEIM (PUALTDP 8, TAe OTAEAsIeTCS OT TENAOHOCHUTEAS W depes3
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ABOMHOM TIEIA€BOM 3aTBOD 9 BEIBOAUTCS C YCTAHOBKH. [locae OUMCTKM B (PUABTPaX OTPaOOTaHHBIN
TEIIAOHOCHUTEAb BLIOPACHIBA€TCS B aTMOCdepy.

AAst pereHepanuu (ODUALTPOBAABHBIX PYKaBOB IIpUMeHsSeTCsI oOpaTHas IPOAYBKA BO3AYXOM
nop, AaBaeHueM 0,04+0,06 MITa, moapaBaeMBIM KOMIIpECCOPOM 7 4yepes3 pecusep 6.

TIOAEOTUA NODEEEE

B KOHTAkTHBIX CYUIIMAKAX TEIAO BEICYIINBAEMOMY MaTepHUaAy
IIepepdeTCs 4epe3 IAOCKYIO MAU IUAMHAPHUYECKYIO METAAAMYECKYIO CTEHKY, KO-
TOpasg C APYrOd CTOPOHBI OOOTPEBAETCS TENAOHOCHUTEAEM (ropsdyas BOAQ, IIap Hu
T.A.).

IMpouecc cylIKu B KOHTAKTHBIX CYIIMABHBIX alllapaTax MOJKeT IIPOUCXO-
AUTH IIPU aTMOC(EPHOM AQBAEHUM HUAU IIOA BaKyyMoM. [TocaepHUN BapuaHT HC-
MIOAB3YIOT IIPU CYIIKE MATEPUAAOB, AETKO OKUCASIOUIUXCS IIOA ACUCTBHEM KUC-
AOpPOAA BO3AYXQ, @ TaK)Ke TePMOHECTOMKHUX, TOKCHUYHEBIX, IOKAPO- U B3PBIBO-

OIIaCHBIX.

W3 nepuopryecKu AeUCTBYIOIIMX KOHTAKTHBIX CYIIMAOK HanOOAee IPOCTHIMUA II0 KOHCTPYK-
LMY SBASIOTCSI IOAOUYHBIe BAKyyMHBIe CYIIMAKH, IPEACTABASIONINEe COOOM TOPU30HTAABHBIN IIUAWHA-
PUYECKUM anmnapar C OTKUAHOM KpPBIIIKOM, BHYTPU KOTOPOTO Ha CTOMKAaX pasMelleHBI NOABIe Ipe-
IoIllYe NAUTHL. BHYTpH IAUT HUPKYAUPYET TEIIAOHOCHTEAB, YTO OOECIIeUMBAET IIOABOA TeIAa, HeoO-
XOAUMBIN AAST CYLIKU. MaTepuaa, HOCTyHAIOMIUK Ha CYIIKY, 3arpy>kaloT Ha IPOTHUBHU, KOTOpPHIE yC-
TAaHABAMBAIOT HA Ipelolliye IAUTHL [Ipomecc CylIKM B TAaKMX alllapaTaX MOXKeT AAUTLCS AECATKU
4acoB. A IPEAOTBpAIleHUsT KOPKOOOPa3OBaHUS MaTepHaAd allapaT NepPUOAUMYECKU OTKPHIBAIOT
U MaTepHuaA IepeMellnBaloT.

bapaOaHHbIe pPOTOPHBIE BaKyyMHBbI€ CYIIMAKHU ITPeAHA3HAUYEHBI A CYIIKU
CBHITYYMX WAM TACTOOOPA3HBIX B3PHIBO- M IIOKAPOOIACHBIX TOKCHUYHBIX IIPO-
AYKTOB. IIIMPOKO NPUMEHSIIOTCS AASL CYIIKKM TePMOAAOMABLHBIX ITPOAYKTOB B
IIPOM3BOACTBAX SIAOXMMMKATOB, TepPOUIIMAOB, IIOAMMEPHEIX MaTepHUaAOB U Kpa-
CUTEAEU.

bapabaHHBIE POTOpPHBlEe BaKyyMHBIE CYIIIMAKH — allapaTbl IIepuoAudec-
KOTO AeNCTBUA. B ropu3oHTaABHOM ITMAMHApPUYECKOM Kopmnyce 1 (Gapabane) c
pyo6aikoi 2, o6orpeBaeMOM BOASHBIM IIapOM, YCTAHOBAEH OOOTpeBaeMBId Po-
TOp 4 ¢ rpebkamu 5 (puc. X-19). B TOPIOBLIX KPHBIIIIKAX amiapaTa pa3MeleHbl
VIAOTHEHUSI Baad POTOPA U MOAIIUITHUKHU. [IpuBOA poTOpa 7 COCTOUT K3 IAEKT-
POABUTATEASI U OAHOTO UAU ABYX PEAYKTOPOB.

CymnAKa M IIPUBOA YCTAHOBAEHHBI Ha OOIeM MAM Pa3peAbHBIX paMax. Al-
napaTsl OCHAIleHBl (DUABTPAMM AAS OYHUCTKU IIAaPOBO3AYIIHOM CMeCHU OT IIBIAM
IPOAYKTa. B meadx obecnieueHuss 6e30NaCHOCTU IIpU paboTe C B3PBIBOOIIACHEI-
MM TPOAYKTaMH B MeCTa BO3MOJKHOTO ITPOHMKHOBEHWS BO3AyXa (YIAOTHEHUS
pOTOPA, AIOK BBIIPY3KH, (DUABTDP) HOA HEOOABIIUM AABACHUEM IIOAAETCHA a3oT.
Kpowme Toro, Ha OapabaHe ycTaHOBA€HA pa3phlBHasg MeMOpaHa.

Harpes u cymka IpoAyKTa IPOUCXOAAT B pPe3yAbTaTe KOHTAKTa ero ¢ o6o-
rpeBaeMBIMU IIOBEPXHOCTAMU OapabaHa M poTopa NPHU IIepeMellNBaHUM B allla-
pare. [TpOAOAKUTEABHOCTE CYIIKUA ONPEAEAIeTCsT (PU3UKO-XUMUYECKUMHU CBOM-
CTBAMHU PACTBOPUTEAS, HAYaAbHOU U KOHEUYHOW BAAQ’KHOCTBIO, CIIOCOOHOCTBIO K
HAAUIAHUIO U Ap. [T03TOMYy IPOM3BOAMTEABHOCTD amllapara AAS CYIIKH Pa3HBIX
NIPOAYKTOB OYAET PasAUYHON U OIIpeAeAseTcsl NpU pa3paboTKe TeXHOAOTHUYeC-
KOTO perAaMeHTa CYIIKU 3KCIEePUMEHTAABHO MAM Ha OCHOBE UMeEIOIIerocsl OIIbI-
Ta IpHd paboTe C AHAAOTMYHEIM IIPOAYKTOM. HOMHHaABHBINM OOBEM KOpIIyca
cymuaok maMeHsiercss or 0,16 a0 10 M° mpu Kos(UIMEHTe 3aIOAHEHHS AO
50 %.

BakyyMHas cymmAKa ¢ Bpamammumcsa O0apabanoMm (puc. X-20) mpepHas-
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Puc. X-19. bapaGaHHasi poTOpHasl BaKyyMHasi CyHIIAAKa:

1 — GapabaH; 2 — mnapoBas pybamka; 3 — 3arpy30YHBIN
AIOK; 4 — poTop; 5 — rpe6ok; 6 — pasrpy30uYHBIN AIOK;
7 — upuBop. [Toroku: | — BopsiHoM map; Il — KoHAeHcaT;
Il — raser

Puc. X-20. BakyyMHasi CyHmIMAKa C BpaljalomuMcs
OapabaHoM:
1 — mpuBop; 2 — OapabaH; 3 — ImTylep 3arpys3kd U
BBITPY3KM IPOAYKTa; 4 — Atok. [ToTokm: | — Bxop mapa;
Il — Boixop asora; Il — Bxop asora; IV — BBIXOA
KOHAEHCcaTa



HaueHa AT TAYOOKOM CYILIKU IPaHyAWPOBAHHBIX IIOANMEPHBIX MaTePHAaAOB (AaB-
caH, moaunponuAeH u Ap.). CyIIUABHBIA anapaT BLIIIOAHEH B BuAe Oapabana 2
C DKCIEHTPUYHO PACIOAOKEHHBIMM IlandaMy, YCTaHOBAEHHBIMM Ha OIlopax M
npuBop 1 And BpamjeHus: anmapara. Kpome TOTO B COCTaB YCTAHOBKM BXOAST
CHCTEMa HaCOCOB AAS CO3AQHUS IAYOOKOTO BaKyyMa, 3aTpPy30UYHBIN U Pa3Trpy30du-
HBIN OyHKephl ¥ crcTemMa aBTOMATH4eCKOro ympaBAeHuUs. CYIIUABHBIN armapar

numeer pyﬁame U BHYTPU 3ME€EeBUK AN 060rpeBa IIPOAYKTaA.

VYcTaHOBKa paboTaeT B MEPHOAMYECKOM DeKMMe. 3arpy30YHBIM W DPa3TPy304HBI GyHKEpHI
HCTIOAB3YIOTCSI AASL 3aTIOAHEHHMSI U Pa3TPy3KU CYIIMAKH C AO3UpOBaHMeM. [IpH Cyllke TPOAYKTOB, B
KOTOPBIX NPU KOHTAKTe C BO3AYUTHON CpPepOHM MPOUCXOAMT OKHUCAHHME MAU AACOPOIUS BAArd, B
CYLIMAKE CO3AAETCsl 3AIUTHAs a30THasi cpepd. [Ipolecc CylmKW TPOM3BOAUTCS TPH BpAlleHUW
GapabaHa B peXMMe, YCTAHOBAGHHOM AAS KOHKPETHOTO MPOAYKTa. OKCIEHTPUYHOE pacllOAO-
JKeHWe OCH BpallleHus OapabaHa 10 OTHOIIEHWIO K €ro OCH CO3AAeT YCAOBHS AAST KOMOWHU-
POBAHHOTO TIPOAOABHO-IIONEPEYHOTO TePEeMEeIIUBAHUS IPOAYKTA U COOTBETCTBYIOMIUN KOHTAKT C
rperomeil MoBepXHOCTHIO.

3arpyska 1 BHITPY3Ka TPOAYKTa MPOU3BOAUTCS Uepe3 OAMH M TOT JKe IITyllep, CHaGXKeHHbIH
Mmu6epOM U KPBINIKOH, C COOTBETCTBYIOIUM TIOBOPOTOM arMlapaTa.

[Mopaua mapa B pyballky W 3MeeBUK M OTBOA KOHAEHCATA OCYUIECTBASIIOTCS Uepe3 TOABHIK-
HEIM KOAAEKTOP CO CTODOHEI NpPUBOAA depe3 Tandy. C MPOTHBOMOAOKHON CTOPOHBI TTOAKAIO-
4aercss BaKyyMHasi cucTeMa. COEGAMHEHHe 3arpy309HOTO M Pasrpy30YHOTO OYHKEPOB C CYUIMAKOM
OCYIECTBASIETCS TIPH TIOMOIIU TUOKUX PYKAaBOB C OBLICTPOCHEMHBEIMHU (DAAHIIAMY.

B IPOMBIIIA@HHOCTH UCTIOAB3YIOT BaKyyMHEIE CYIIHAKM TpeX THIIOB C 00HEMOM CYIIUABHOTO
anmapara 6, 10 u 16 m°,

Baab1oBe CYHIMAKH IIPEAHA3HAUEHBl AAS CYIIKHM CYCIIEH3WM W IIacToo0-
Pa3HBIX MaTepuaroB. Pabouuii sAeMeHT — IIUAMHAPHYECKUM Baaell, oborpesae-
MBI BOASHBIM IIapoM. Banell ycTaHOBAEH Ha ABYX OIlOpax M UMeeT MHOTOCKO-
POCTHOM WAU PEryAMpYyeMBIN NPUBOA. VIMeromiyuecss KOHCTPYKTHUBHBEIE MOAUDU-
KaIlu¥ OAHOBAABIIOBBLIX CYIIMAOK OTAMYAIOTCS TA@BHBIM 00pa3oM CIIOCOOOM IIO-
AQuM MCXOAHOTO MaTepmanra Ha Baaell (CMauuBaHHe ITOBEPXHOCTH BaAblla B KO-
pkite, pasGpklsruBanue MaTepruara BAAMKOM C HACEUYKOM, IOAQYA MaTeprana Ha
IIOBEPXHOCTH BaAblla BUHTOBBIM HacOCOM U Ap.).

Cymka OpOAyKTa OCyllecTBAsIeTCs B TOHKOM caoe (0,1+0,4 MM) 3a opuH
O0OpOT Baablla B HeIpepblBHOM pexuMe. Cyxol IPOAYKT CHUMAeTCS (Cuu-
IIaeTCs) C IIOBEPXHOCTU BaAblla CKPEOKOBBIM YCTPOMCTBOM B BUAE NMOPOII-
Ka, IAEHKH UAU CTPYyKKU. CYIINAKM HMeIOT, KaK IIPaBUAO, OTKPBITOE KC-
noarHeHue. VcmapsieMasi BAara OTBOAWUTCSI IIOTOKOM BO3AyXa 4epe3 BHITSIKHOU
30HT.

KoHCTpYKIIVS OAHOBaABIIOBOM CYIIMAKM IIOKa3aHa Ha puc. X-21.

BopsiHOU map mocTymaeT B BaAell 4epes3 IMOAyIo mandy 1; KoHAeHcaT OTBO-
AUTCSI M3 BaAablla depe3 Iandy u cudoHHyI0 TPYyOKy. HuskHSAS WacTh Baabla 2
IOrpy’KeHa B MCXOAHBLIM IIPOAYKT, HAXOASIIMHCS B KOPBITE 5 II0A BaAbLIOM.
ToAlmMHa MAEHKY IPOAYKTa Ha ropsiuell IIOBEPXHOCTH BaAblla PEryAHpyeTcs Ka-
AUOPYIOUIUM yCTPONCTBOM 6. IIPOAYKT, BHICHIXAlOWIMM Ha BaAblle, CHUMAETCS C
Hero CKpeOKOBEIM YCTPOMCTBOM U IIHEKOM 8 BBIrpy>kaeTcs M3 amnmapara. [1pu-
BOA BaanbIla 4 — OT YETHIPEXCKOPOCTHOTO 3AEKTPOABUTATEAS Yepe3 PeAYKTOp M
3y6UaTyio mapy, 3aKphITYIO 3alUTHEIM KOXKYXOM.

PacyeT KOHTaKTHBIX CYIIHAOK. MaTtepuarbHEIM 6araHC IO BEICYLINBAEMO-
My MaTepHary W Baare COBIIAA@eT C MaTepHaAbHBIM 0OaraHCOM Ta30BOM

CYHIUAKUA. ITo 3dAdAHHBIM HCXOAHOﬁ MacCe BAAXKXHOTO MaTepHuaAd GH n ero

HavyaAbHOMU W, Hu KOHEUYHOM W, OTHOCHUTEABHBIM BAAXKHOCTAM OIIpepeAsieM

Maccy yapaasgeMom u3 Marepuanra Baarm W [cMm. ypaBHeHue (X.8)] M BEIXOA
BBICYILIIEHHOI'O IpoAyKTa G, [cM. ypaBHeHme (X.7)], @ TaK)Ke MaccCy CyXOu 4acTH
MaTepuara G. [cM. ypaBHeHue (X.5) uau (X.6)].
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Puc. X-21. OpHOBaAbIOBas CyHIMAKA:

1 — monas mamnda; 2 — Banen; 3 — BEITSDKHOM 30HT; 4 — IPHUBOA; 5 — KOPHITO; 6 — KaAmOpyIoljee yCTPOUCTBO; 7 — CKpPeOKOBOe yCTPOUCTBO; 8 —
mHek. [Toroku: | — koHAeHcaT; || — Bopanon nap; |ll — cmeck Bo3pyxa u mapoB Baary; |V — HCXOAHBIM IPOAYKT



TemroBo¥ GaraHC KOHTAKTHOM CYLIUAKU HeIIPpepbIBHOTO AeNCTBUS 3allu-
CBIBA€TCsA CACAYIOIITHUM o6pa30M:

DA+G,C,t, =D6+WH' +G,C,t,_+Q (X.18)

ot '

rae D — pacxop rperomero mapa, Kr (mam kr/c); A m H' — sHTaapnus
rperoero M BTOPUYHOTO IIapa COOTBETCTBEHHO, KAJXK/Kr;, 6 — SHTaABIUS
KOHAEHcaTa rperoiero mnapa, KAX/Kr; G, G, — Macca BA@KHOTO MaTepuara A0
¥ TmocAe cymku, Kr (uam Kr/c); C,, C, — TemroeMKOCTh BA@KHOTO MaTepuaisa
AO U mocAae cymky, KAXK/ (kr-°C); t,, t,— TeMmeparypa MaTepuanra IpU 3arpys3ke
¥ BRHITPYy3Ke cooTBeTcTBeHHO, °C; Q... — TOTepHu Temaa B OKPY’KAIOIIYIO CPEAY,
KAXK.

W3 ypaBHeHus (X.18) OOBIYHO OIPEAEAdIOT pacxop Trperouiero mapa D (B
KI) AAS CYIIMAOK IIEPUOAMYECKOTO AEUCTBUS M (B KI/C WAM KI/4) — AAI
CYIIMAOK HEIPEPBIBHOTO AEHCTBHUS.

AMST KOHTAKTHBIX CYIIMAOK HEOOXOAUMO OIIPEAEAUTH TakyKe ITOBEPXHOCTh
HarpeBa, SBASIOIIYIOCS MCXOAHOM BEAWUWHOU AAS OIIPEAEAeHHS pa3MepoB Cy-
IIUAKU. AAS 9TOU ITeAU CAY>KUT OCHOBHOE YpaBHEHHE TelAOIIepeAad:

Q

KAt,,

(=

OpHaKo IpUMeHeHMe 3TOTO YpaBHeHMS Ha IIPaKTHKe CBSI3aHO C 3aTpyAHe-
HUSIMU: OTHOCHTEABHO IIPOCTO OIIPEeAeAsieTCsl TOABKO BeAwdnHa Q, HaxoKAeHUe
Xe At,, u ocobenno K M3y4yeHO HEAOCTATOYHO. DTO OOCTOATEABCTBO YCYTYOAs-
eTcsl pa3HOOOGpasueM BEICYIIMBAEMBIX MaTePUAAOB U UX (DU3UKO-XUMUIECKUX

XapaKTepPUCTHUK.

B aTOM CBA3M NOBEPXHOCTH HAarpeBa KOHTAKTHBIX CYIIMAOK 4acTO IIPUXO-
AUTCA OIIPEAEAdATH IIO 4YHCTO SMHI/IpI/IquKOI;I BeAMYrHe B — CbeMy BAATrU C
1 m? moeepxHOCTH HarpeBa B 1 4. TOraa AASL CYIIMAKY HEIPEepPBIBHOTO ACUCTBHUS

W
F=—;

p
AAS CYIIUAKHM IIEPUOAUYECKOTO ACUCTBUSA

w
F=—

pt

Ans OOABIIMHCTBA KOHCTPYKLIMM KOHTAKTHBIX CYIIMAOK BeAWYMHA f3
06b19HO cocTaBasgeT 0,5+3,5 Kr/(M*4), AAS BAABI[OBBIX CYIIMAOK OHa AOXOAUT AO
20+70 xr/(m*u).

ITo moAydyeHHOM BeAMYMHe NMOBEPXHOCTH HArpeBa, HOAB3YSICh KaTaAOTaMU,
IOAOMPAIOT CTAHAAPTHYIO KOHCTPYKIIMIO CYIIMAKH, IIPUTOAHYIO AASL AQHHBIX
KOHKPETHBIX YCAOBUM 3KCIAyaTallud M IepepabOTKU COOTBETCTBYIOILIETO Mare-
puana.



