M.® /I:xanunoB, 0. m. H., npogheccop,
A.C. KOcy60B, ouccepmanm.
Azepbaitpkanckuil ApXuTeKTYpHO-CTpOUTENIHHBIN Y HUBEPCUTET

OB OIIPEJIEJTEHUM YCJIOBU BO3MOKHOCTH
INPUMEHEHMUS IOAKUCIEHUMA ITPHA ITIOATOTOBKE
HOANMMUTOYHOU BOAbI TEIIVIOCETH

CucreMbl HEHTPATIM30BAaHHOTO TEIJIOCHAOKEHNSI COBPEMEHHBIX TOPOJIOB
U JIpYTUX KPYIHBIX HACEJEHHBIX IMYHKTOB IMPEACTAaBISAIOT COOOH CIIOXKHbBIE
TEIUIOTEXHUYECKHUEe COOpY)KeHHs, YycToiumBas u Oe3aBapuifHas paboTa
KOTOPBIX 3aBUCHUT OT Ka4e€CTBA CETEBOM U MOANMTOYHON BOJIBI.

Kax n3BecTHO, OCHOBHBIMU CIIOCOOAMU MOATOTOBKH MOJMUTOYHOU BOJIBI
JUIsL  TEIUIOCETH SIBISIFOTCS  MOJKHUCIEHHE, W3BECTKOBAHME WIM COJO-

W3BECTKOBAHWE C TIOCJICAYIOIIUM TOAKHCICHUEM, Na-, H-, H-Na -

KaTMOHHMPOBaHUE, a Takke 00paboTka BOJbl KOMILUIEKCOHaTaMHu. BwiGop
HauOoJjiee palMOHABHOTO W3 IEpPEYHMCICHHBIX BBIIIE CIMOCOOOB B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUH SIBISIeTCS Ba)XXHOW W aKTyaJlbHOU
3ajaveil.

[IpencraBinenHass  cTaThsi  NOCBSIEHAa  pe3yJibTaTaM  TEXHUKO-
SKOHOMHUYECKOTO aHaliu3a TOJTOTOBKH IOJAMUTOYHON BOJBI TEIIOCETH
nocpesicTBoM Tonakucierus. [lpu wmccnenoBaHWsX B KadecTBE OCHOBHOTO
SKOHOMHUYECKOTO TIOKa3aTeNiss Il CpaBHEHWUH OBLIM B3SITHI TPUBEJCHHBIC
yIeJbHBIC 3aTPATHI:

Z=C+(P,+Py)lk +(a+R)k,, (1)
rmie C — cebecTOMMOCTh TOJNMUTOYHON BOJBI, YYUTHIBAIOIIAS IICHBI
UCXOJHOM BOJBI, DJIGKTPOIHEPTHH, peareHtroB u T.O0., k. © K-
KalUTAJIOBIIOKEHWsI HAa  MeTaUIMYecKhe ¢  KAaTHOHWTHBIE  YacTh
o0opyoBaHUs, @ - HOpMa TOJOBON MTOCBHIIKK KAaTHOHWTA, TPUHUMaeMas
paBuoit  0,1; P, mw P, - HOpPMBI aMOPTH3AIMOHHBIX OTYHUCICHUU U
HOpPMAaTUBHBIM  KodpduumeHT >PEGEeKTUBHOCTH  KAUTAJOBIOXKCHHH,
npuHrMaemble paBHbIiMU 0,1051u 0,15cooTBeTCTBEHHO.

[Ipu wuccrnenoBaHUSIX B KayecTBE MCXOAHBIX PACCMOTPEHBI BOJIBI,
umerorecss B AsepOaiimxane  (Illommapckas, JkeiipanOGaTaHckas,
KypuHckas) U 1mectb pacueTHBIX THIIOB Boj, NpuHATBIX B CHI', moHHBIE
COCTaBBI KOTOPBIX IpHUBeACHBI B Ta0wmie 1.

Tabnuya 1.
Honnsble cocTaBbI BOJ
" " MectHEBIE BOABI Bonpl, npunsiteie B CHI'
OHHBIN =
cOCTaB [Monapckas é[)KeI/Ip an- Kypunckas || tun || Tan| I tan|lV tunV tunVI tun
aTaHcKas

Na+K 0,5 1,7 7,1 0,4y 13| 2,45| 53| 6,3 12,7
Ca 3,8 2,2 3,0 1.2 283 461 40 29 4,0
Mg 2,2 1,4 4.4 0,46 1,0 | 1,71 1,8 3,7 3,8
SO, 1,9 2,3 4,2 0,29 1,3 2,1 19| 3,3] 54
Cl 0,2 0,9 6,5 0,2413| 197| 3,8 5,2 10,7
HCGOs 4.4 2,1 3,8 1,6 2 4,7 54 44 44
KecTtkocTh 6 3,6 7,4 166 3,3 | 6,32| 58| 6,6 7,8
2K 6,5 5,3 14,5 2,846 | 8,77| 11,14 12,920,5
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st OCYIIEeCTBICHUS nporecca caMoro POCTOTO u3
BBIIIETICPEYHCIICHHBIX CITIOCOOOB MOATOTOBKY MOANUTOYHON BOJBI TEIUIOCETH
MOJIKUCIIEHUS] OOBIYHO TPHUMEHSETCS OTHOCUTENBHO JelieBass W JierKas B
UCIIONB30BAaHUU cepHast kuciota. llpu o00paboTke »TUM crocoOoM
YMEHBIIAeTCs JIMIIb  INeJNOYHOCTh  Boabl. CoriacHo  TpeOOoBaHUsM,
NpeABbSBISEMBbIM K KauecTBYy IOAMUTOYHONW BOJBI TeruioBol cetu [1]
KapOOHATHBIM WHAEKC NOANUTOYHON Boabl (#, =Ca, [II],) He IOJKEH

MMPEBbINIATE HOPMHUPYEMOI'O 3HAYCHUS, HE TOJIKHO ITPOUCXOANTH OCAXKICHUEC

cynbdaTtHoii Hakumu (1P, =Ca, [BQ,,), U MEIOYHOCTh 00paboTaHHOM

BOJbI He noibkHa ObITh MeHbIne 0,3+0,4 Mr-skB/i1. YUuThIBas 3TH YCJIOBHS
MOYKEM HAIIUCATh.
u

0,3<1], <—*. (2)
C u
I/IBBeCTHO, YTO 4034 KUCJIOTHI OIIPEACIISICTCS BBIPAXKCHUCM.
74
=y, - 3
A== 3)

B atom ciydae koHueHTpaius SO; -MOHOB B IOAMMTOYHON BOjE

YBEJTMYMBACTCS
SQ,, =SO,, + 1, . (4)
[ToncraBuB B (4) 3Ha4YeHHE BBIPpAXXEHUS! J03bI KUCIOTH (3), ¢ ydeToM
YCIOBUSL ~ OTCYTCTBHUS BBINaJCHUS cCyib(dara Kamplus B ocagok u (2),
HoJydaeM MaTeMaTHYeCKHe BBIpaKEHHs Ui OmpelelieHuss o0JlacTh
IPUMEHEHUsI croco0a MOIKUCIICHHSI:

H
0,3< <—=£
M= Ca, (5)
Cau mso4,u + HCO3,u) s HPCaSQ + HK
rome M, - KapOOHATHBIM WHJEKC, (MF-C-)KB/J'I)Z; ], - TIeIOYHOCTh

IIOANMTOYHOM Boawl, Ca, -, SO,, -u HCO,, - KOHLEHTpalud B UCXOLHOU

BOJIE COOTBETCTBEHHO KaJlbLIUEBOW KECTKOCTH, cylbdaT- u OukapOoHart-
MOHOB, MI-9KB/J, [IP.s, - TpPOU3BEJEHHE pPAaCTBOPUMOCTH Cylbdara

KaJIbLHS B IOANUTOYHON BOJE.
ITonmydyeHHBIMU BBIPAKEHUSAMU OIPEACIIEHbl BO3MOXXHOCTU NPUMEHEHUS
METOJa MOAKUCIIEHUS IPU Pa3IMYHBIX 3HAYECHUAX KaJbLMEBOU >KECTKOCTHU
(Ca, ), cymmbl SO; u HCO,; HOHOB B KCXOJHOW BOJE MpPU Pa3TUUHBIX

TEMITepaTypHBIX HWHTEpBaJiaX, IJIs Pa3jUdHBIX BUIOB TEIUIOBBIX CETeH W
pa3HBIX METOJIOB HarpeBa BOIbI B TeruioceTsX. [lomydeHHBIE pe3yibTaThl
rpaduyecku MokazaHsl Ha puc. 1.

Kax BUIIHO W3 3TOTO PUCYHKA, €CJIM M3BECTHBI pacdeTHas TeMIepaTtypa
B CETH, CIOCOO HarpeBa CETEBOW BOJBI M CaM BHJ[ TEIUIOBOW CETH, TO
BO3MOYXHOCTH TTPUMEHEHUST 00paOOTKH BOJIBI TTOJAKUCICHUEM MOYKHO OIEHUTH
COCTaBOM WCXOJHOW BOJBI. IJTO TIO3BOJISIET OMNPEACIUTh BO3MOXXHOCTH
MpUMEHEHUsT Croco0a TONKHUCIICHHsI, He TPOU3BOMAS TpeIBapUTEIHHBIC
pacdyeTbl NP  MPOSKTUPOBAHWW, PEKOHCTPYKIIMA W  IKCIUTyaTaruu
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BOJIONIOITOTOBUTENILHBIX ~ YCTAHOBOK, M  TOBBICUTH  A(PEKTHUBHOCTH
MPOBEJICHHBIX PadoT.

[SO” +H{M)M,Mz—3mf;x {SOu +H{a}m,m—axsfrx
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Puc. 1. Kpusoie 603mocHOCMU NPUMEHEHUSL MemMoOa NOOKUCIeHUs. omKpbimo2o (a;
8) u 3axpvimozo (0; 2) munoe menyiocemeii ¢ 6ooopetinvim komaom (a; 6) uc
cemegvim nooozpesameiem (8; 2)

TexHNKO-?KOHOMUYECKUH aHaH3 CII0co0a MOIKUCICHUS IPOBEICH s
YCTaHOBOK C TPAAWIIMOHHBIM 000pyAOBaHUEM, Pa0OTAIOIINX 110
00IIIeN3BECTHOM CXeMe.

B pesynbraTe mpoOBeEHHBIX pacyeTOB IS BOJ C YKa3aHHBIMH BBIIIE
COCTaBaMHM, OIpeNeeHbl O00JIaCTH BO3MOXKHOTO TPUMEHEHHe Ccrocoda
MOJIKUCIICHUSI B pa3IMYHBIX TEMIIEPaTypHBIX HHTEpBajiax, NpHU Harpese
CeTeBOM BOIBI BOJOIPEHHBIM KOTJIIOM U CETEeBBIM MOJOTpeBaTesieM, s
OTKPBITOM M 3aKpbBITOW Terulocere. B KkadecTBe mpuMepa INOKa3aHa
BO3MOXXHOCTh TIPUMEHEHHS CII0co0a TOKUCICHHSI ITIST TETNIOCETH OTKPBITOTO
tuna (tadi. 2).

Hcnone3yst BhIIeyKa3aHHbIE TaONW4YHBbIE TaHHBIE Ui CIydas, KOTraa
MOJIFOTOBKA TIOJITUTOYHONW BOJBI METOJIOM ITOAKUCIICHUS BO3MOJXKHA, MpHUBeE-
JICHHBIe yJeJbHbIE 3aTPaThl MOKHO BBIYHCIHTH MPH MOMOIINA BBIPaKCHUS
(1), ucnonp3ys paspaboTaHHYIO Ha si3bIKe TporpammupoBanus Microsoft Q
Basic mnporpammy. Ilpu 3TOM  pBIHOYHBIE II€HBI  HCIIOJIB3YEMBIX
0o0OpyIOBaHUs, pEareHTOB W MaTepHajoB ONpeAeNieHbl C y4eTOM
TPaHCTIOPTHBIX U MOHT)KHBIX 3aTparT.
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Tabnuya 2.
Bo3MoXXHOCTE TpUMEHEHUS CITOCO0a TTOAKUCIICHHS B OTKPBITOM TETIOCETH
pu 00pabOTKe Pa3TUYHBIX THIIOB BOJI

Bonorpeitnblit koten CeteBoii moiorpeBareib
HuTepBanst
Tune! Box Tune! Box
TEMIEepaTyphl,

° Il [Jx [K|1|2|3| 4|5 6/ |/Jx |K|1|2|3| 4|5
70+100 - + | - B +H - - - 4 + +] 4 B 4+ + + +
101+120 - +| -| Bl H - - 4 4 4+ + + B + + #+
121+130 - - e + 4 B + +
131+140 - - S T o ] ) R + 4 B +
141+150 - - R + 4 B +

3amevanwue. "+" NMpUMEHEHHE MOAKUCICHUS BO3MOYKHO; MIPUMEHEHHE TOIKUCIICHUS
HEBO3MOXKHO H3-3a CYIIECTBYIOIIEH BEpOSTHOCTU BHINAJCHUS CYylb(aTHOM
Hakumy, "B" - mogada BoJbI B TEIUIOBYIO C€Th BO3MOXKHA 0€3 00padOTKH.

[TprmeHuB pa3paboTaHHYyIO nporpamMmy IE ceMu

npousBoauTenbHocTel ycranoBku (Q=10; 25; 50; 75; 100; 200; 4@5/%1(:),
ISTH Pa3IMYHBIX TeMIIePaTypHBIX WHTepBaloB B TeruioBoit cetn (t=70+100;
101+120; 121+130; 131+140m 141+150°C), mpu HCIOJb30BaHUE
BOJIOTPEHHOTO KOTJIa H CETEBOTO MOJOTPEeBATENsI, Al OTKPBITON U 3aKPBITOU
TETJIOCETH MOXHO pPAaCCUHMTHIBATH 3aTpaThl Ha MeETAUIMYECKHe YacTH
obopynoBaHus (Hacockl, 6aku, GUIBTPHI, OCBETIIUTEIH | T.1.), HA KATHOHUTHI
W peareHThl, Ha WCXOIHYIO BOJIY U DJIEKTPOIHEPIHIO, OINpelelisis B UTOre
yIleNbHbIe 3aTpaThl U1 BEIPaOOTKU 1 M~ MOIMUTOYHOM BOIBI.
[Io pesynbpraTam pacueTOB TIOCTPOEHBI THCTOTPaMMBbI, IIOKa3bIBAIOLIHE
U3MEHEeHHsI TPHWBEJCHHBIX  yAENbHBIX 3aTpaT B  3aBHCUMOCTH  OT
IIPOM3BOJIUTENILHOCTH  BOJOIIOJATOTOBUTENBHON  YCTAaHOBKM C  yYeTOM
OCHOBHBIX TEXHOJOTMYECKHX IapaMeTpOB B TeMIIEpaTypHOM HWHTepBaie
t=70+100°CB OTKpBITOH TEIIOCETH C BOJOTPEHHBIM KOTIIOM IpU 00paboTKe
BobI BTOporo tuna (puc. 3). Kak BUAHO W3 3TOTO PHCYHKA, C MOBBIIICHUEM
IIPOM3BOJIUTENILHOCTH yJAeNbHbIE TNPUBEACHHBIC 3aTpaThl, KaKk M 3apaHee
Ipe/oiIaraioch, yMEHbIIAIOTCS.

03, 2 espof}f

02 <

10 25 S0 ] 100 0 400
Q ' iwac
Puc. 3. Hamenernue npueeoenHvix yOenibHbIX 3ampam 6 3a8UCUMOCU O NPOU3BO0U-
MelbHOCMU )Y CMAHOBKU NOO2OMOBKU NOONUMOYHOU 8006l NOOKUCTIEHUEM, OJis
meniocemu OMKpPbLINO20 MUNA ¢ 80002PEUHbIM KOMAOM NPU MeMNepanypHom
unmepeane 1C100°C ucnonvzosanuem 60061 6mopo2o muna

Benmunayis, oceimnenus ma meniocazonocmayanns. Bun. 14, 2010 155




HCHOJ’IB?»}UI OTH JaHHBIC npeaBapuTEIbHO MOXXHO OLICHUTH

OKOHOMHYECCKYIO 3(1)(1)GKTI/IBHOCTB MMPUMCHCHHA IMOAKUCIICHUSA JIIA
MOJATOTOBKM MOJAIUTOYHOM BOAbBI TEIJIOCETH.

1.

2.

Boi6oowi.

OnpefeneHbl YCIOBHS BO3MOXHOTO TPUMEHEHHS TTOAKUCICHUS IS
MIOJITOTOBKHY TIOJIMTUTOYHON BOABI TETUIOCETH.
Pazpabotrana mporpamma (aaroput™m) Ha s3bIKE MPOrPAMMHUPOBAHHS
Microsoft QBasicuis BelUMCIeHHs yAENbHBIX NPHUBEIEHHBIX 3aTpaT B
3aBUCUMOCTH OT COCTaBa WCXOJHOH BOJbI, OT THIA CHUCTEMBI
TeruiocHaOKeHus1 (OTKpBITas WM 3aKpbITas), OT THIA YCTaHOBJIECHHOTO
TeTIOBOrO  oOopymoBaHusi  (BOAOTpEHHBI  KOTEN WM  CETeBOU
MOJIOTPEBaTEINb), OT TEMIIEPAaTyphl HAarpeBa CeTeBOW BOJbI B MHTEpBAe
70 - 150C u ot mpousBoguTensHocTH yertanoBku (10-400m%/4ac) mpu
TIOJITOTOBKY TIOJIMTATOYHOM BOBI TETUIOCETH MOJAKUCIICHUEM.

B kadectBe nmpuMmepa TpeAcTaBlieHAa TUCTOTpaMMa HW3MEHEHUs
TIPUBEICHHBIX yIETBHBIX 3arpar B 3aBHUCHUMOCTH oT
IPOU3BOAUTEILHOCTH YCTAHOBKH TMOATOTOBKH TIOJIMUTOYHONH  BOBI
MOJKUCIICHUEM, IUIS TETUIOCETH  OTKPHITOIO THMAa C BOJOTPEHHBIM
KOoTJIOM B TemniepaTtypHoMm uHTepBajie 70+100°Cucnonbp3oBaHreM BOJIbI
BTOPOTO THIIA.
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