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Tpynbl necounxeHepHoro gaxynbrera Ierp['yY

Ouenka 3¢ (peKTUBHOCTH UCII0/Ib30BAHUSA
Macchl TEMJIOBOT0 aKKyMYJIATOpa

Kyxones M.H.!

Ilempo3sasoockuii 2ocyoapcmeenHblii yHusepcumem

[MpennoxeH Meton oueHKH 3pPeKTHBHOCTH HCMOJIb30BA-
HHSl MaccChl TEMJIOBOIO aKKYMYJISITOPA C MOMOLUbIO JKCEp-
reTMYecKoro aHannsa. Beoasrcs koadduumMeHTbl Hcnob-
30BaHMSl MacChl MPH paspsne, 3apsiie M MaKCHMaJjbHO
BO3MOXHBIF 711 JAHHBIX YCJIOBMH Tensonoasoaa. Meron
NpefHa3HayeH [UIS CPaBHEHUS! MPOEKTHPYEMbIX MJIH YXe
CYLLECTBYIOLIMX KOHCTPYKLIMH.

KiitoueBble ciioBa: meniogoti akkymyasimop, npoekmupo-
BAHUE, IKCEP2eIMUYECKULL AHATU3.

BBEJAEHHWE

DKCcniyaTalMs J1eco3aroTOBUTENbHONH TexHUKH B Poccun
XapakTepu3yercss OosibIIMM 00bEMOM 3HMHUX paborT.
Huskne TemnepaTypbl OTPHLATENILHO CKa3bIBAIOTCS Ha
(YHKUMOHUPOBAHHH OCHOBHbIX Y3JI0B MAallUMH, MOBbILIAS
u3Hoc netaneil. PeweHnem npoOGiembl npeanyckoBOro
pasorpeBa ABUraTelsiss M obsieryeHust ycJloBUil Tpyna siB-
JsleTCsl TPUMEHEHHE Pa3JIMuHbIX MMOJ0rpeBaTelicii, B TOM
4HCIIE TEMJIOBbIX aKKYMYyJsTOpOB [1, 2].

[TpoBoAHMBIE B PA3JIMYHBIX CTPAHAX OMBIThI M0 YCTAHOB-
KE TErUIOBbIX aKKYMYJISITOPOB Ha aBTOMOOMH [3, 4] no-
Ka3aJid, YyTO MpH 3anycke ABUraTellel nocie pa3orpesa ot
TEIUIOBOrO aKKYyMYJISITOpa COKpalllaeTcsi BpeMs 3amycka,
cHuxatotes Bbiopoc CO Ha 55% u Bbiopoc CH na 12%.
DKOHOMMS TOMJIMBA MOXeT focTurath 30% Juis GeH3uHO-
BbIX U 8% U151 IU3eNbHBIX IBUraTeneH [5].

B ciyuae, ecim 3Heprusi TEMJoOBOro akKyMyJjsiTopa M-
NoJb3yeTCs HE TOJbKO /UIst pa30rpeBa, HO M U1 CO3/IaHHs
MyCKOBOIO MOMEHTa Ha Bajy JBHUraTessi, CTaHOBHTCS
aKkTyaJlbHOH pa3paboTka MeToJa pacueTa napamMeTpos
CMCTEMbI Ha OCHOBE JKcepreTudeckoro aHanusa [2] . Kak
nokasanu ucciegoBanuss Posena (Rosen), Xynepa
(Hooper), bapbapuca (Barbaris) [6], uscTo 3nepreruye-
CKMH MOIXOI HE TMO3BOJIAET Y4YECTb PSI ACMEKTOB, CBSi-
3aHHbIX C BHEIIHEH W BHYTPEHHEH HeoOpPaTHMOCTLIO
peasibHO MPOTEKAIOLMX MPOLECcCOB. DKCepruei Tteruia
Ha3bIBAETCS YaCTb IHEPTHUHM, KOTOPAsh MOXKET ObITh Npeosd-
pa3oBaHa B MoJjie3Hylo paboTy npH TersioobMeHe B orpe-
JIeJIEHHBIX YCIOBUSIX. PaccMOTpHUM HEKOTOpblE BO3MOXK-
HOCTH, KOTOPbI€ OTKPbIBAET NMPHUMEHEHHE MOHSTHUS IKCEP-
MM K oueHKe 3(GdEKTHBHOCTH HCMOJL30BAHMS MaccChl
TeruioBoro akkymyinstopa (TA) c ¢a3oBbiM nepexosiom
TBEPJL0€ TEJIO - )KHAKOCTb.

U Aemop - eeoywuil umncenep kagedpst  mexHono2uu
MEMainos u peMoHmMa
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OCHOBHBIE COOTHOLIEHVA

Obwas Macca TA cknaabIBaeTCsi M3 MacChl KOHCTPYKLIMH
M Macchl TEMJ0aKkymyaupyloiero sewecrsa (TAB).

Tpebyemas macca TAB onpenensiercs kak

iz N0 -1

=—, (N
L- Ny

rae
NO - OTBOAHUMas TErjioBas MOIIHOCTb aKKyMYJISITOpa B

pexunme paspsina, Br;
T - JUIMTEJIbHOCTb PEXHUMa paspsaa, C;
L- ckpbiTas Terora niuasneHus, Jx/kr;

M 5 - SHEPreTHYECKHH KOIPHHLIMEHT MOJIE3HOTrO AEHCTBHS
TA.

®yHkuHoHaabHO pabora TA noapasnensiercs Ha ne-
PHO/bI 3apsila, XPAHEHHsS! HAKOTUIEHHOH JHEPruH W pas-
psina. C TOYKM 3pEHHS MCIOJIb30BAHUS Macchl 6osee
3pdexTHBHOH OyneT KOHCTpyKLUHMs, obecrneyrBaolas
MakcumasbHoe 3aaericteoBanue TAB B kax oM nepuose.

Cymmapublii snepretnueckuit KITJ Ty pasen oTHowue-
HHIO OTBOJMMOM 3HEPTrHH Q0 ([>x) npu paspsae Kk noa-

BOJHMMOM HEprUHM MpH 3apsie Qp , (x):

Q
Ny =— . (2)
Qp

On e paBeH mpousBeaeHuIo 3Heprernuecknx KII[ me-
pHO/a 3apsiia M, XPAHEHHS HAKOMICHHOH 3HEPIUU 1y

1 paspsaa ny :
My =Ny Mp-N3 - 3)

B cBolo ouepenb BbIpasHMM Kaxablii koddhduuMeHT vepes
9HCPIHIO:

n; =% , 4)
p
Quo B
Ny =—%, o)
27 Qy
Q
= . (6)
T QH2

rae
Qg - HaKkomneHHas sHeprus npu 3apane, JIx;

QH2 - KOJIn4ecTBO 3Hepruu B TA nociie nepuo/ia

xpaHenus, Jx.

Tak kak N, T = Qg , To nepenuwem (1):

M= R0 ‘ 7
YuuTeiBas (2), npeobpasyem (7):
Q
%
M=—F 8
L (8)
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Ha ocnoBanum (4) mpeo6pasyem (8):
)

u, ¢ yuetoM (5),

_ Q2 (10)
L-mp-my
Dkceprus (T.e. MakcuManbHasi paboToCrnocoOHOCTh)
Ternsa onpenensercs no gopmyse [7]:
T-T,

E=Q- c
Q T

rae

E - nonBoaumas (otBoauMas) akceprus, Jx;

Q - noaBonuMast (oTBoauMas) sHeprus, Jx;

T - TemnepaTypa Tesa, K KOTOPOMY TEMJIO MOIBOJMTCS
(otBoauTCs), K;

Tc - TemnepaTypa okpyxarouei cpeasl, K.

Torna noaBoaumasi JKCEPrus MNMpH 3apsane :

E 1 LY 11
p‘Qp _i . ( )

rae
Tp - Temnepatypa Tensononsona B TA (K).

HakomnnenHas JKCEPrus MpH 3apsaae :

TC
m
rue

Tm - Temnepatypa nnasneHus TAB (K).

3KCCPI‘HSI nocJje nepruona XpaHECHUs JHEPTHHA !

T,
EH2=QH2'( "T—CJ (13)

m
OtBoaumas u3 TA akceprus npu paspsue:

T,
E0=Q0-( —ﬁ] (14)
rue
To - remnepaTtypa tenootsoaa u3 TA (K).

Konnuectso TAB, koTopoe MOXeT ObITh 3aAEHCTBOBAHO
NpH JaHHBIX YCJIOBUSX Teronoasoaa Mp :

M_ =P (15)

Konuuectso TAB, obecneunBaloliee HaKOMIEHHE 3KCep-
rUM pu 3apsiae My ¢
Ey
_ 1
My = L (16)
W colepikalllee HAKOTUIEHHYIO 3KCEPrHio Mocie MnepHoa
XpaHeHus Muz

E
H2
My, =—"%. 17
H2=— 1 (17)
BbiieneHne akcepruu  npM  paspsae  obecrieunBaer
Mp:
E
M, = L0 . (18)

Jns  CpaBHMTENBHOrO aHalW3a NPOEKTHPYEMbIX MU
CYLIECTBYIOLLMX KOHCTpykUMii TA BBeneM ko3dduimeH-
TbI HCMOJIb30BAHHS MACChI !

MP
M
M
__"Hl
HH1 = M

M
__"H
HH2 = M

Hp

[\

U3 (15), (8) u (11) monyuaem Hp

T,
Hp =[1__C] )
TP

yuntbiBas (16), (9) u (12), onpenenum  pyy; :

HH =M T )

m

B cBoio ouepens, u3 (17), (10) u (13) nonyuaem py, :

u nen [ T“J
H2=M M| "=
T

a (18), (7) u (14) natot :

TC
P«o=ﬂ):' _?" .
o

Yem Bbiwe xaxablid xoddduumeHt, Tem 3ddekTuBHEE
ucnoJib3yercs macca TA.

CymmapHsbiit axcepreruueckuid KIIJL TA wy paBeH ot-
Howennio E,/E, . Tak kak Eq/E; =M, /My =p,/u,

-5
TO

Ve =y
TP

B cBolo ouepenb, Yy =y Y, y3, Iae
)
an . Tm .
T,

CJICHOBATEJIbHO

E M
Wy = EHl _ MHI
p p
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PaccMoTpuM Ha mnpuMepe, kak MEHSIOTCS MOKa3aTend
3((PEKTHBHOCTH HCIMOJIb30BAHMS MAcChl B 3aBHCHMOCTH
OT ycioBMH 3kcrutyaTauuu TA.

IMPUMEP

[Tycth 1Ba TA 0AMHAKOBOW KOHCTPYKLMH M MAcChl 3aps-
’KAIOTCS OT MOCTOPOHHEr0 MCTOYHHUKA IHEPTHH U IOJDKHbI
obecneynTh Ha MpoTskeHHWH 30 MUHYT TEMJIOBYK MOLL-
HocTb |0 kBT npu cymmapHoM 3HepreTuueckom ko3ddu-
uveHTe nonesHoro gedcteus ny = 0,75 (n;=0,95;

M, =0,8; n3=0,99). CkpeiTas Teriora nnasneuuss TAB
L = 280 x/lx/xr, TemnepaTypa nnaeneHus T, = 78°C.
Temnepatypa oxpyxarowei cpeasl T, = - 20°C. B nep-
BOM Cjlyyae Temneparypa noasoda sueprun Ty = 90°C,
TemnepaTypa otsona npu paspsane T, = 30°C. Bo BTo-
poMm ciyuae coorBercTBeHHO Tp, =85°C m T, = 25°C.

Tpebyercs onpeneanTb: Kakoil akkymyasTop paboraer
b dexTHBHEE?

Onpenenss Tpedyemyto maccy TAB o (1), nonyuum :
M1 = M2 =857 [kr].
Ha nepsbiit B3rnsa o6a, TA paBHouenusl. [lepeiinem k

paccuery K03Ct)q)H[llv'lCHTOB HCIMOJIb30BAHHUA MacCCbl C IO-
MOUILIO IKCEPIETHUYECKOrO ME€TOAa:

Hp = 0,303 Hp2 = 0,293
pun = 0,265 HHi2 = 0,265
RH2 =0.212 K2 =0,212
por =0,124 Boy =0,113

Onpenensem akcepreruueckue KIT/:

Wy =0409 g, =0.386
Wi =0875 s = 0,904
Wi =y =08
wy =0.585 gy =0,533

[TpoBeneHHbII pacyeT rnokas3bIBaeT, YTO C TOYKH 3PEHUS
TMOJIE3HOI0 MCMOJIb30BaHUs Macchl nepBbid TA paboraer

s(dexTnBHEeE B nepuoa paspsaa (Mg Mgy, W3)Wszz )
DTOT ke akkyMmynsTop Gosiee 3ddekTHBEH MO MOTEHLH-
allbHbIM BO3MOXHOCTSIM (i )H o ). B To ke Bpems, He-

CMOTpS Ha Xyﬂ.LLlHFl MoKas3aTeJlb CYMMAapHOIro 3KCEPreTH-

yeckoro KIT[ (\yzz'(\uz, ), B nepuoj 3apsna sropod TA
paGotaet nyuwe (y;,{y;,). CnenosaTensHo, 1Js nepeo-

ro TA Heob6xonMMO yiy4llaTh YCJIOBHS MpH 3apsae (4To
HE CTOJIb CYLLIECTBEHHO [JISi TPAHCIIOPTHOH TEXHHKH), IS
BTOporo xe¢ TA Heob6XoaAMMO MPOBOOUTH MEPOMPHSTHS
no yJIy4ylIEHHIO KaK TEMIOoNnoABoJa, TaKk M YCIIOBMH pas-
psja.

3AK/IIOYEHHUE

[IpuMeHeHHe dKCepreTUYecKOro aHanW3a IMpU MPOEKTH-
poBaHun TA mo3BOJISET BbISBUTb HANpaBJIEHHUS KOH-
CTPYKTUBHOIO COBEPLIEHCTBOBAHHMS YCTPOMCTB NpH pe-
anbHbIX YCIOBHAX (YHKLMOHHDOBAHHS MyTEM OLEHKH
3(deKkTHBHOCTH Hcnonb30BaHUs Macchl TAB.
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