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Beryn Ta noctanoBka 3agavi

VY tenepimHiil yac Ha OUIBIIOCTI MPOMUCIOBUX MIANPUEMCTB KOHTPOJIb SIKi-
CHUX XapaKTEpUCTUK BYT'ULIS TaKUX, SIK 30JIbHICTh, KAJIOPIMHICTH a00 BOJOTICTh
3MIACHIOETBCS Yy CIelialli3oBaHUX JabopaTtopisix TpaauliiHUMU (I3UKO-
xiMiyHUME MeToaamu. [Ipornienypa AlarHOCTUKM MOB’si3aHa 31 3HAYHUMHU yTpa-
TaM# po0o4oro yacy (10 7 roAMH Ha OJHY MPoOY) Ta KOIITIB Ha MIPUI0AHHS He-
OOX1IHMX XIMIYHUX peakTuBiB. [Ipyu ToMy, mapanenbHO 3 TPaAULIHHUMU METO-
JaMU KOHTPOJIIO JIaBHO PO3BUBAIOTHCS CIEKTPOCKOMIYHI, pajaialliiiHi, TEIIOBI,
MIKpOXBWJIBOBI Ta 1HIII MeToau [1-4]. Hampukinaz, Bosoro — ta 30J10BUMIpIOBayi
BYI'ULIs, SIKl BUIycKaroThesi y Pociiickkiit @expepanii [HcTuTyTOM 30araueHHs
TBEPAUX TOPIOUUX KOMaIMH, a Takoxk (ipmoro "Komncksn" (ABcTpis), pipMoro
"bepronbn" (HiMeuumna), amepukancbkoro (ipmoro ABB, tomo. L1 meroau
MO>XXYTh BUKOPUCTOBYBATHCS JJIi IOTOYHOTO E€KCIPEC-KOHTPOJIIO PEYOBUH OJ-
HOYACHO 3 TPaJuLIHHUMHU METOJAaMH Ta iX JomnoBHIOBaTU. OgHAK, BOHU HE 3aB-
KM 33/I0BOJIBHSIOTh Cy4aCHUM BMMOTaM BIJTHOCHO TOYHOCTI Ta ONEPATUBHOCTI
oJlep KaHHs TapaMeTPiB SIKOCTI pEUYOBHUH.

Jana poOoTa mpucBsiYeHa MIJBUIEHHIO TOYHOCTI Ta aBTOMAaTU3allli KOHTPO-
JI0 TIPU BU3HAYEHHI MapameTpiB SKOCTI BYTUUIA PaglOMETPUYHUM METOJIOM Yy
Jiana3oHl JEUMETPOBUX Ta CAaHTUMETPOBUX XBWIb. [li iHQopManiiitHuMu na-
pamMeTpaMH SKOCTI PEYOBHMH MAalOThCS Ha yBasl, Mepul 3a Bce, JICJIEKTPUYHA
MIPOHUKHICTh Ta XapaKTEPUCTUKHU BIIOUTTS 1 3raCaHHs €JIEKTPOMArHITHUX XBWJIb
P OMPOMIHIOBAHHI1 IOCTIKYBAaHUX PEUOBHUH.

MeToau a0c/1iIKeHb MapaMeTPiB IKOCTI pe4OBHH

3amava ofepKaHHA Bl JOCHIKYBaHOI pPEUOBMHU ENEKTPUYHUX 1H(DOpMa-
HIAHUX CUTHANIB MPO ii AKICHI XapaKTEPUCTHUKU BHUPIIIYETHCS XBHICBOJHUMHU
a00 pe30HaTOPHUMH MeToaaMu [3-5] 3a 10MOMOTOI0 BUMIPIOBAJIBHUX JIaTUYMKIB
sxocTi (I5). Ilin XxBuiaeBoAHUMHU Ta pe30HATOPHUMHU BUMiproBadbHuMH [ «3a-
KPUTOT0» TUITY PO3YMIIOTECS TakKi, Y IKMX ONPOMiHIOI0Y1 enekTpoMarHitHi (EM)
XBWJI1 B3a€EMOIIOTH 3 JOCHII)KYBaHOIO PEYOBHHOIO B CEPEIMHI METAJIEBOIO BH-
MIpIOBaJIbHOTO ocepenaky. Ilin xBuneBoguumMu 5 «BIAKPUTOrO» TUILY PO3YMi-
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I0ThCs Takl, y skuX EM XBUJIl BUIPOMIHIOIOTECS Y BUIBHUN MPOCTIP 32 MEXI1 Ja-
TYMKA SIKOCTI Yy HampsMy JOCHII)KYBaHOI PEYOBHHH, BIIOMBAIOTHCS Bil HEi 1
MPOXOJIATh CKPI3h HEl, TAM CaMHUM 3a0e3Meuyrour BU3HAYEHHS 11 AKICHUX Mapa-
METPIB.

1 ITigBuIIeHHS TOYHOCTIi BU3HAYEHHS JieJIeKTPU4YHOI npoHukHOocTi (IT)

BYTiJLUIS IPH PO0OTi 3 BUMIPIOBAJBHOIO JIHI€I0

PosrinsiHeMo MeToNl JOCHIIKEHHS SIKOCTI PEUYOBHH, JI€ Y SKOCTI MIKpOXBHU-
JHOBOT'O JaTYUKa BUKOPUCTOBYEThCS [ ,,3akputoro” Tumy, a y sikOCTI MIKpPOX-
BUJILOBOTO AHAJIOTOBOTO BHUMIPIOBAIBHOTO MPHUCTPOIO BUMIPIOBAJIbHA JIIHIS
(BJI). Ha puc. 1 nmpeacraBineno ananoro-uugpoBy iHdopMalliiiHy cucteMmy jiar-
Hoctuku sikocti (ICI ) peuoBun. Meron Buznauenns JII1 3a nonmomoroto BJI ta
JI5 [3] nonsirae y BUKOpUCTaHHI 3B’ 3Ky MK mapamerpamu IS 3 gocnimkysa-
HOIO PEUOBHUHOI0, pOO0OYOI0 YACTOTOIO TeHEepaTopa, KOeIlIEHTOM CTOSYOT XBHIII
3a Hanpyrow (KCXH) Ta dazor koedimienta Binoutts Ha Bxoxai J . 3a mormo-
Moroto BJI BU3HaYaeThCsi KOMIUIEKCHUHM IMIIEJAHC HA MOBEPXHI AOCTIIKYBAHO1
PEUYOBUHM Y BUMIPIOBAJIBHOMY OCEPEJIKY, a MOTIM 3a BIAMNOBIIHUMHM CIIBBITHO-
HIeHHSMU [2, 3] BU3HAYA€THhCS KOMILIEKCHA JIENIEKTPUYHA MPOHUKHICTH 1 TaH-
reHC KyTa JIeJEeKTPUUHUX BTpaT (tg0).

HBY

EOM [ AN & oerop

[IpssMokyTHUI
N XBUJIEBO/T

I'eneparop 'S Benrimm > BI/IMlpI.O].SaJIBHa
HBY JIHI1A

BuwmiproBanbHuit
0cepenoK

Puc. 1. Crpykrypna cxema [CIA S myist BUSHAYCHHS KOMIUJIEKCHOT
JIeJIEKTPUYHOT IPOHUKHOCTI JOCIIPKYBaHOTO By LIS

VY npuctpoi (puc. 1) BUKOPUCTOBYIOThCSA MPUJIAIU, IO CEPIHHO BHUITyCKa-
I0ThCS 32 BUHATKOM BO, po3po0siIeHOr0 1 BUTOTOBJIEHOTO OKpeMo. TOUHICTh BH-
3HaveHHs [III 3anexuts Bix TouHocTi BuMiptoBaHHs KCXH (K ,.) Ta ¢da3u xoe-

¢inieHTa BIAOUTTS, K1 y CBOIO YEpry 3aJie’kaTh BiJ TOYHOCTI BUMIPIOBaHHS Ma-
pameTpiB KpUBOi pO3MOALTY Hanpyru B310Bx BJL.
Aune, ipy BeNUKUX 3HauYeHHAX K, >4 [6] TouHICTh BU3HAueHHd K, Ta BIAMO-

BiiHO JIIT pi3KO 3HMKYETHCA Y 3B’ 513Ky 31 3HAUHUM 3HM)KEHHSIM TOUHOCT] BU3HA-
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YEeHHS BIJHOILIECHHS MaKCUMYMY J10 MIHIMYMY PO3MNOJLUTY Hampyru B3aoBx BJI.
Taka curyanis HeNmpuUIyCTUMa NMpPU TOYHUX BU3HaueHHsAX [III pi3HOMaHITHHX
PEUOBHH Ta BYT'UIA, IKI MOXKYTb MaTH JOBLIbHI 3HaueHHA K.

Jlns miaBuieHHs ToYHOCTI Bu3HadyeHHs [II1 mpononyerscs BusHauatu K,

[UISIXOM BUMIPIOBAHHS PO3MNOJLUTY HAIPYrd TUIBKH y pailoHax WOro MiHiMaib-
HUX 3HadyeHb U}, U,... U, (puc. 2), He npuiiMaro4u 0 yBaru MakCUMaJlbHE 3Ha-

yeHHs Hanpyru (U .. ), sSIK€ 4aCTO BUXOAUThH 32 MEX1 CIIPOMOKHOCTI aHAJIOTO-

max

BOI'O BUMIpIOBAJILHOTO MpUiIagy. Y TakoMy pa3i K, NPOINOHYeThCS BU3HAYATU
3a GOpMyJI0I0

K, = .2Ul- +s?n(kli)—1) 0
U, [sin(kl,) +1] sin(kl,) +1

ne U,— MiHIManbHEe 3HA4YEHHs HaNpyrd B po3nonauly XBuil B3noBx BJI; U, —
JOBUIbHE 3HAYEHHsS HANpPYyTd B PO3MOJAUTY XBWIlI MOONM3Yy i MIHIMyMY;
k=2r/A — xBunboBe umcio; — A— poboua JOBXKHUHA XBUIL; —kl,— KOOpJUHATA

MICII€3HAaXO)KEHHSI BUMIPIOBaJIbHOI TOJIOBKK BJI, sika BiATOBiIa€ BUMIPSTHOMY
3HAYEHHIO Hanpyru U, .

U, B PRl UEN X
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, \
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0 kI, kI, 0,5m n Kl

Puc.2. Po3nonain nanpyru B3aoBx BJI
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OueBuaHO, npu BuBeAeHHI Gpopmynu (1) nmpuiiManuch A0 yBaru sik ¢pi3zud-
HUM cvuca K, Tak 1 MaKCUMaJIbHE 1 MIHIMaJbHE 3HAYEHHS HAIPYTU MPU CIHY-
CO1TAJIbHOMY 3aKOHI1 pO3MOJIUTY XBHII1 B310BX BJI.

2 Pe3ysabTaTH eKCriepuMeHTAJBHUX A0caimxkenb 11 Byrisis
3a JOMOMOTI 00 BUMipIOBAJIBHOI JIiHII

Pe3ynbpTaTi AocnipkeHb METO/a MiJIBUILEHHS TOYHOCTI TO3UTHUBHI 1 MOKa-
3any, mo npu K, > 4 noxubka BuMiproBanb KCXH 3Hmxyetsesa 3 10 — 15 %
IpU TpaAULIHHOMY BU3Ha4YeHH1 K, — 10 3% Ipu BUKOPUCTAHHI HOBOI TEXHOJIO-
rii 3a gopmynoto (1). Ile Oyno mokazaHO MOPIBHSHHSIM PE3yJbTaTiB BUMIPIO-
BaHHb K, 3a nonomororo BJI 3 pesynpratamMu BumiproBaHHb K, TOrO K HaBaH-
Ta)KEHHsI METOJIOM CIPSIMOBAHUX BiJranyxyBadis [3, 4].

Ha puc. 3 HaBeneHo oaepraHi 3a JOMOMOI'010 MPUCTPOIo (puc.l) Ha yacToTi
3,43 I'T'u ekcnepumeHTanbHi rpadiku niicHoi yactunu JI1 ¢ Ta tgd 3 BUKOpPH-

cranBsM (opmyiu (1) B 3ane)HOCTI Bl KasopiHOCTI Q] IS OCIIKYBaHUX
11-t1 mpo6 Byruuist mapku TK.
[ToniOHi rpadiku (puc. 3) MOXKYTh OYTH BUKOPUCTAH1 JJIsl LIBUIKOTO BU3HA-

. co . . 7
YCHHA HCB1AOMOI'O 3HAYCHHA KAJIOPIMHOCT1 BYT1JIJIA Qi .

g 1,/]tgod
2 3
*10

4.4 40

49"~ Nme— 5 5.3 Q, &l
a b c i Ke

'
. . . .o . . r
Puc.3. Excriepumentanshi 3anexuocrti 11 Bix kanopiitnocti Byrimmss Q; 11— € ;2 - 120 .

‘o . . 7 . .
I[JUI ABTOMATH34aII11 IIPOUCCY BU3HAYCHHA KAJIOPIMHOCT1 BYT' LA Qi HOI[16H1

rpadiku BBOASATHCS y naM’aTb EOM Ta IUCKPETU3YIOThCS MO TOPU30HTAIbHIM
Ta BepTUKaJIbHINA BUCSIM. J[ai 3amaM’ ITOBY€EThCS aJIEKBATHICTh YC1X AUCKPETHUX

o . 7 L
3HAYCHb KaJIOPIMHOCTI1 Qi AUCKPCTHUM 3HAUCHHAM & 1 fg5 .
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. o . 7 . .
I[JUI BHU3HAYUCHHA HCB1AOMOI'O 3HAYCHHA KaJIOPIMHOCTI1 Qi , JdKa B1AIIOB1AA4€

BUMIPSHOI Mapi KpUTEPIiB gv(Q), tg6(Q ), BUpilIyeTbCs 3ajaya ONTHUMI3allii

'
napameTpiB & 1 fg6 [7] UUIAXOM BU3HAYEHHS MIHIMYMIB KOKHOI 3 JIBOX LLIbO-
BUX QYHKUINA y BUTIIAI

X, 00=4 e -s@)e©@f . k=12..k. @

j=1
il 2
X500 =52 igs ;. 186 (©@))1gs (©)f. k=12..K. @
j=1

. ‘o . . v
ae (,— AUCKPETHI 3HAYECHHs KaJIOPIMHOCTI BYriuuid (J; 3a FOPU3OHTAIBHOIO
Biccio rpadika, BIAMOBIIHO 0 KpuBHX [ Ta 2 puc. 3; N — 3arajbHa KUIbKICTb

JTUCKPETHUX 3HAUCHb & , 120 3a BEPTUKAIBHOIO BicCio Tpadika (mapamerpu or-
. coe . . 7 '

tuMmizanii), K — 3arajbHa KUIBKICTh AUCKpETHUX 3Had4eHb O; ; & (Q), 1g6(0 )—

BUMIpsIHI 3HaYeHHs & Ta tgd (KpuTepii onTUMIzallii), sSIKi BIANOBIAAIOTH KOHKpe-

THUM 3HAYEHHAM KaJIOPiHHOCTI Byriwst Q] IaHOT MapKH.

[Ticias BU3HAYeHHS MIHIMYMIB LUTbOBUX (PyHKIIH (2) Ta (3), KoMIT I0TepHa
mporpamMa  3a0e3nedye  3HAWACHHS  HU3KM ~ 3HAYeHb  KaJOPIHHOCTI
O Qerses Gpr T Qpos s Oras 5o Digs,, » AK1 BIANOBLAAIOTh UM MIHIMY-
MaM. Jlami mporpama 3a0e3neuye MOPIBHSHHS 3HAYEHb KaJIOpPIMHOCTI, 3HaW[e-
HUX 3a GopMyJI010 (2) 3 KalOpIiHICTIO, SIK1 3HaineHo 3a popmynoro (3) 1 3Haxo-
IUTh Napy 3Ha4Y€Hb KaJOPIHHOCTI, HAUOIMKUMX MK 00010, 1110 1 Oyzae pilieH-
Ham 3anaui Q.

Posrnsinemo mpukiaa konu BumipsHi 3HaueHHs [II1 manoro Byriuis Taki
g =44, a tg6 = 30%¥10" (puc.3). Takum 3nayennsM JI1 y IaHOMY BHIAAKY
BIINOBINAIOTE MO TpH 3HaueHHs Q] — Hairipmuii Bunanok. IlonapHa pizHHIS

MDK HAUMHU Ha puc. 3 oKa3zaHa IyxkaMu “a”, “b”, ta “c”. HailOunpi 30iratoTbes
MDK cO0OI0 3HaUYEHHS KaJOpiMHOCTI BapiaHTy “c”. ToMy cepeHe 3HAUCHHS IIUX

o o . . . *
3Ha4CHb KaNOPiHHOCTI i Oyme pimeHHsM 3axa4i Q; .

CTpykTypHa cxeMa alropuTMy MBHAKOTO BUu3HaueHHs Ha EOM kainopiitHo-
CT1 ByTrJUIsl IaHO1 MapKy TaKUM CIIOCOOOM HaBeJleHa Ha puc. 4.
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3anuc BUXITHUX JaHUX
y nam’siTh IPOrpamHu:

- Tabnuni €(Q,);
- pe3yJbTariB
BuMiproBaHHs €'(Q).

BusnaueHHs
Hu3ku min X, (Q,),

k=1,2,..,K.

[Towaroxk
poboTH mporpamu

3amnuc BUXITHAX JAaHUX
y MaM’sITh IPOrPamMu:
- Tabmuui tg §(Q,);
- pe3yJbTariB
BUMipIoBaHHSA tg 5(Q).

Busnauenns
Hu3ku min X,,(Q,),

k=1,2,.,K.

3anuc y nam’aTh IporpaMu ycix
(k=1,2,..,K)3nauens Q,, Q,...Q,,
K1 BiAnoBiaoTe HU3KI min X, (Q,).

3amnuc y mam’iTh MporpaMu ycix
(k=1,2,..,K)3nasens Qg , Q. ...Qy,
AKI BIAMOBIAAOTE HU3KI min X, (Q,).

|

|

HopisusnHs 3Ha4eHb Q11 Qg
k=1,2,...,K Ta
BUSIBJIEHHS IBOX HAHOIMHKYNX

Qg': th8 = Q*‘r

Hi

36epirtu
oTpuMaHumii pesynsrar Q' ; ?

36epeskeHHst pe3ynbrary Q;

Kinens
poGotu nporpamu

Puc. 4 Anroput™m BU3HauU€HHS KaJOPIMHOCTI BYT LISl BIAMIOBITHO
1o BuMipsiHoro 3HadeHHs JI1.
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BucHoBkM i pekoMeHnaanii
VY mporeci eKCpec-KOHTPOJIIO SIKOCTI PEYOBUH JOUUIBHO JJISI TiBUILICHHS
touHocTI npu Bu3HaueHH1 KCXH 1 nienekTpuyHOi TPOHUKHOCTI KOPUCTYBATHUCS
3alpOIIOHOBAHOIO B pOOOTI HOBOIO TexHoJorieto (po3aun 1). IligBuiieHHs Toy-
HOCTI JJOCATHYTO 3aBJASKH TOMY, IO BUMIpsiHi 3HadeHHd U, Tal; € Onu3bKuMu

MDK COOO0 BETMYMHAMU, 1110 € MPUYUHOKO 3HWKEHHS MOXUOKM BUMIPIOBAaHb Ha
BIIMIHY BiJ MeTOAy [6].

Toune BuzHaueHHs KCXH Tta ¢a3u koedimieHTa BiIOUTTS € HEOOXITHOIO
YMOBOIO JIJIsI MIABUIIEHHS JOCTOBIPHOCT! BU3HAYECHHS SKICHUX XapaKTEPHUCTHK

BYI'UIJIl YW IHIIUX PEYOBUH NPH BUMIPSHHUX ¢ Ta tgd HUIAXOM pIllIeHHS Ha
EOM 3BopoTHOI 3a7a4i BU3HAUYEHHS KaJOPIMHOCTI BYTUUISA 3 BUKOPUCTAHHAM
3aBYACHO MOOYI0OBaHUX KaliOpyBaIbHUX XapAKTEPUCTUK: KAJIOPIHHICTh BYT LIS
— JleJIEKTpUYHA TPOHUKHICTH, BIAMOBIIHO 10 alNroputMy (puc. 4, po3ain 2).
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Oscsanuxos Bon.B. Excnpec-KOHmMpob AKOCMI 8y2inia padiomempuyHum Memooom.
Posensnymo memoou niosuwienns mouHocmi ma onepamueHOCmi eKCnpec-KOHmMpo.io AKICHUX
Xapaxkmepucmuk 8y2iis padiomempudHum memooom. lliosuwenns moynocmi KOHMpoo 0o-
CA2AEMBCA WNAXOM SUKOPUCINAHHA HO8020 MemoOdy eusnayennss KCXH, a npuckopenHs KoH-
mponio — wiisixom piwents na EOM 360pomnoi 3a0aui éuznauenHs KalopitiHocmi 8yeinis npu
BUMIPAHOI dieleKMPUYHIll NPOHUKHOCMI 3 GUKOPUCTMAHHAM 3A8YACHO NOOYOOBAHUX KANIOD)-
BANILHUX 3ANEHCHOCMEN. KANOPIUHICMb 8Y2iLIs — OleleKMPUYHA NPOHUKHICTb.

Knrouogi cnoea: padiomempuynuii memoo ekcnpec-KOHmMponto, OieleKmpuiHa NpOHUK-
HICMb, MaHeeHc Kyma OieleKMpUYHUX empam, KalopitiHicms 8y2inis, ingopmayitina cucme-
Ma diaeHOCMuUKY AIKOCMI, ONMUMI3ayis napamempis 8y2isl.

Oscanuxos Bnao.B. Ikcnpecc-konmpons kauecmea yaneii paouomempudecKum mMemo-
oom. Paccmompenvl memoovl nosviuieHusi mOYHOCMU U ONepPamueHOCMuU IKCAPeCc-KOHMpOJis
KA4ecmeeHHbIX XapaKkmepucmuk yeisi paouomempuieckum memooom. Ilosvluenue mounoc-
My KOHMpOas 00CMU2Aemcs. nymem Ucnob308anusi Hogo2o memooa onpeoenenus KCBH, a
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YVCKOpeHue KOHmMpOos - nymem peutenus hHa IBM obpamuoii 3a0ayu onpedenenus KaiopuiiHo-
cmu yelns npu u3MepeHHOU OUINeKMPUUEeCcKol NPOHUYAEMOCMU C UCNONIb308AHUEM 3apaHee
CO30AHHBIX KATUOPOBOYHBIX 3A6UCUMOCTEL: KATIOPULIHOCIMb VeJisl - OUIIeKMPUYECKdsi NPOHU-
yaemocme.

Knroueeswvie cnosa: paouomempuueckuti Memoo 3KCnpecc-KOHMpPOs, OUINEKMIUPUYECKAs]
NPOHUYAEMOCMb, MAH2EHC Y2la OUINEeKMPUUeCKUx nomeps, KArOpUUHOCmy yeis, UH@GOopMa-
YUOHHAA cucmema OUASHOCMUKU Ka4ecmad, ONMuMUu3ayus napamempos yeJs.

Ovsjanikov Vol.V. Quality txpress-control of coal radiometric method. Methods for im-
proving the accuracy and timeliness of rapid control of coal quality characteristics of the ra-
diometric method. Improved accuracy of control is achieved by using a new method for de-
termining the VSWR, and the acceleration of control - by computer solution of the inverse
problem determining calorific value coal in dielectric measurements using pre-designed cre-
ated dependencies: caloric value of coal - permittivity.

Keywords: radiometric method of express-control, permittivity, loss tangent, calorific
value of coal, the information system diagnostic quality, optimizing the parameters of coal.
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