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OmnuceIBaeTcsl AaTYMK MojJcYeTa 00beMa W CKOPOCTH I10J1a4u
XKHUJKOTO JIEKapCTBEHHOTO CPEICTBA, BBOAMMOIO MAlUCHTY BO
BpeMsi TPOBEACHHWSA Mpoueaypsl HH(Y3MH B  CTalMOHApe
MEIUIIMHCKOTO  ydpexnaeHusa. IlpuBomutcs  KiaccuuKaims
CYIIECTBYIOIIMX  PAaCXOJOMEPOB ¥  NPHHIUI  ITIOCTPOCHUS
ABTOPCKOTO EMKOCTHOTO (DIyKTYallMOHHOTO AaT4MKa CKOPOCTH
MOTOKA JKUJIKOTO JIEKAPCTBEHHOT'O CPEJCTBA.

KuroueBsble ciioBa:

EMKocTHOW GIIyKTyallMOHHBI AAaTYMK CKOPOCTH ITOTOKA
XKHUIKOTO JICKApCTBEHHOTO CPEICTBA, PACXOAOMEpP, Pacxon
XKUJKOCTH, PETYIIATOP pacxoia, KareabHbIN pacXxoaoMep.

Key words:

Capacity fluctuation velocity gage of a liquid medicine
stream, a flowmeter, liquid flow, flow control, drop
flowmeter.

B OTeyYecTBEHHBIX MEIUIMHCKHX YUPEXKACHUSIX
HCIIONB3YKOTCA  TPAJAULMOHHBIE KalleIbHBIE  J103aTOPBI,
«kanenpHUIB». Ilppm  BceX  CBOMX  JOCTOMHCTBax
(memeBu3Ha, JOCTYITHOCTh, BO3MOKHOCTH MHCITOJIb30BaHUS
Ha BCEX 3Tarax BpadyeOHOH MOMOIIH U T. JI.) OHH 00JafaoT
PAOM HEIOCTATKOB:

HH3Kas TOYHOCTh IIPU BBEACHUHU JIEKAPCTBEHHBIX CPE/ICTB;
OTCYTCTBHE OOpATHOM CBSI3W MPH BHEIITATHBIX CUTYAIHSIX
(yxyameHue CcaMOYyBCTBUSL —TAIMEHTa, MpeKpalleHne
WH(QY3UU 110 Pa3InIHbIM IPUIHHAM);

3aTpara M3JIAIIHETO BPEMEHU CPEAHEr0 MEAIEPCOHANIa Ha
OYHBIII MOHUTOPHHT NIPOLEAYPHl HHDY3HH.

B cBsi3M ¢ 3TUM aBTOPCKUM KOJUIEKTUBOM OBLIO
MIPUHSTO pelIeHue pa3padoTaTh AATYMK CKOPOCTH MOTOKA U
yuyera 00BEMa BBOJUMOIO JKHIKOTO JIEKAPCTBEHHOI'O
CpEnCTBa, KOTOPBIH, B cocTaBe YHHUKaJIbHON
WHTEJUIEKTYaJIbHOM ~ CUCTEMBI ~ KOHTPOJISL ~ COCTOSIHUSA
KalleJbHUL, MO3BOJMI OBl  aBTOMAaTH3UPOBATH  TPYI
CPEIHEr0 MEJULMHCKOIO IIEPCOHANA, CHU3UTh CMEPTHOCTH
MAIMEHTOB BO BpeMs MpPOBENEHHS NpOoLeAyphl WH(Y3uH
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JKUJIKOTO JIEKAPCTBEHHOI'O CPENICTBA.

B Hacrosimee BpeMs AJis mojcdeTa KOMMYECTBA KUAKOCTEH, MPOXOIAIINX M0 WHPY3HOHHBIM
TpPaKTaM, HCIOJIb3YETCs] HECKONBKO THUIOB pacxomoMepoB. CyleCTBYeT MHOIO Ppa3IM4YHbBIX
IPU3HAKOB, IO KOTOPHIM MOXHO KiacCU(HUIHUPOBaTh pPacxodoMephbl (Hampumep, MO TOYHOCTH,
JUana3oHaM HM3MEpEHHUH, BUAY BBIXOJHOTO CHUTHasia W T. 1.). OpHako HamOosee oOmied sBisieTcs
KJaccuUKalys 1Mo NPUHIUIAM M3MEPEHUH, 0 TeM (HU3MYECKUM SIBICHHAM, C TIOMOIIbIO KOTOPBIX
u3MepsieMas BeIMYMHA IpeoOpa3yercsi B BBIXOJHOH CHTHajJ MEpBUYHOIO IpeodpasoBaTens
pacxogomepa. M3 MHOXKecTBa MPUHIUIIOB YKa)KEM TOJBKO HAa OCHOBHBIE, MCIIOJIb30BAaHUE KOTOPBIX
MO3BOJIACT YAOBJIECTBOPUTH OCHOBHBIC TPEOOBAHNUS K TATUUKY PACX0/a CHCTEMBI KOHTPOJIS KarenbHUII.

Ilo mpuHLMIY W3MEpEeHHH pacxoJOMephbl KJIACCH(PUIUPYIOT MO CIEAYIOIUM OCHOBHBIM
rpynnaM (yKas3bIBaeéMbIM Al KaXZOM KIACCU(PHUKALMOHHOW TPYMIBl PACXOAOMEPOB IPUHIUI
npeoOpa3oBaHHs OTHOCUTCS K MX TIEPBUYHBIM MPeoOpa3oBaTesiM- JaTYUKaAM):
3JIEKTPOMarHUTHBIE;

YIIBTPa3ByKOBBIE;
TEIUIOBHIC;
OIITUYECKHUE;
METOYHBIE;
KaIleJIbHBIE.

Pa3paboTaHHbBIii aBTOPCKUM KOJUIGKTHBOM EMKOCTHOHN (DIYKTYaIll[MOHHBIA NAaTYAK CKOPOCTH
MIOTOKA J>KUAKOIO JIEKAPCTBEHHOI'O CPEACTBA OCHOBAaH Ha NPUHIMIE W3MEHEHUS AMINEKTPHUYECKOMH
HPOHULIAEMOCTH U3MEPHUTEIILHOTO 00BEMA.

[TpuHun paboTel TaKOro pacxoJoMepa OCHOBAH Ha CBOMCTBE KOHACHCATOPA U3MEHSTH CBOIO
€MKOCTb IPH M3MEHEHMH [UDJICKTPUYECKOW IMPOHHUIIAEMOCTH MaTepuana, 3aroJHSIOIIETO
IPOCTPAHCTBO MEX/Y OOKJIagKaMU KOHJICHCATOpa.

EMKOCTB MI0CKOTO KOHJEHCATOPA PACCUUTHIBACTCS B COOTBETCTBUH ¢ popmyioi (1).

EXg,XS
c="""0 / (1)
d
rae C — eMKOCTh KOHACHCATOPA, € — OTHOCUTEIIbHASL TUAICKTPUUYECKAsl IPOHULIAEMOCTb, & = 8,86%10
12
, ®/M — pgwmdnekTpuyeckas MOCTOSHHAs, S — IUlomans oOkmamku, d — paccTosHUE MEKIY

obknankamu. /s Bozayxa €=1, ans Bonsl £€<80, cieoBaTeNbHO, AaxKe HEOOIBIIOE KOJINIECTBO BOJBI
MEXIy OOKJIaZiKaMH KOHJeHcaTopa OyieT NPUBOANTH K (DIYKTyalusiM €ro eMKOCTH.
Y CTpOHCTBO M3MEPUTEIBHOTO KOHAEHCATOpa MpeACTaBIeHo Ha puc. 1.
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Puc. 1. YcTpolicTBO H3MEPUTEIBHOIO KOHAEHCATOPA
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Ha puc. 1 mokazana konba KameNbHUIIBI, HEIMOCPEICTBCHHO MOKIIOYaeMasi K eMKOCTH C
JICKapCTBEHHBIM mpenapatoM. Kosba npeacrapiser coOor NMIMHIP TUaMeTpoM 14 MM u BBICOTOH 45
MM. JIBe OOKIamkm KoHIeHcaTopa pazMmepamu IpuMmepHO 10%x20 MM IUIOTHO OONEraroT IHWIHHAP, K
00KJIaJTKaM MOIKITIOYEHBI TIPOBOTHUKH.

OyHKIMOHANILHAS CXeMa JIJaTUYMKa Kallelb MPEICTaBIeHa Ha PHC. 2.

Crab
- TAVIOATOP
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Puc. 2. ®yHkunoHanbHas cxeMa JaTYMKa Kareib

Hampspkenust mmrtaHust Bceil cxeMbl cTaOwnmm3mpyercs Ha ypoBHe 3,3 B mpu momormim
crabunm3aTopa HampsbKeHus. HampspkeHue OIMOpHOTO CHTHama ¢ 9acToTo mpumepHo 5 MIm m
amruutynoi oxosio 20 B momaercs Ha neByro oOkiaaKy ¢uiykTyannoHHoro natyuka kamenb (D/IK)
KoHzeHcaTopa (puc. 2). HanpsbkeHue BBICOKOH uacToThl ¢ mpaBoil ooknaakun OJIK konaeHcaropa
u3MepseTcs aMIUINTYOHBIM naeTekropoM. llpm nmBmkeHmn kammm Mexnay oOkmagkamu DK
KOHJIEHCATOpa aMIUIUTyJa HaIpsDKCHHsS YBEIW4YuBaeTcs mpumepHo Ha 1 mB. JlnurensHOCTH
MPOJCTEKTUPOBAHHOTO uMIysibca coctaBisieT 20...30 mc. CurHan QuIbTpyeTcs, YCHIUBACTCS
npumepHo B 400 pa3 um momaercs Ha Kommaparop. [loporoBoe HampsbkeHue GdopMUpyeTcs
CHEUHAIbHBIM TUKOBBIM JIETEKTOPOM, UMEET CJIOKHYIO (POpMy U JUHAMHYECKH MEHSET CBOM YPOBEHb
B 3aBUCHUMOCTH OT aMIUJIUTYAbl CUTHAJIbHBIX MMITYJILCOB. Ecmm BXOJHBIC MMITYJIBCHI IMPEBBIIAIOT I10
aMIUTUTY/Ie YCTaHOBJICHHBI MOPOT, KOMITAPATOp BbIIAeT IU(POBbIE MMITYyJIbCH aMILTUTYIOW OKOJIO
3,3 B. JImuTeTpHOCT 3TUX UMITYJIECOB IPUMEPHO paBHA BPEMEHH MPOJIETa KAl MKy OOKIIaIKaMH
®JIK xonzaencaropa. @opMUpOBaTENb CIYXKHUT JUIsl CO3JaHUS MA(POBBIX UMITYJIECOB JTUTEILHOCTHIO
npumepHo 50 Mc, He3aBUCAIIEH OT (POPMBI U JUTUTEIILHOCTH CUTHAJIBHBIX UMITYJIbCOB [ 1-6].

UccnenoBanne ¢Gopmbl curHaIbHBIX HMITYIbCOB DJIK mpoBoamiioch IUtst TpeX IMOJIOKEHUH
M3MEPUTENFHOIO KOHJAEHCATOpa Ha KoJ0€ KaleJdbHUIBI — BEPXHEM, CPEIHEM U HIDKHEM.
HccnenoBanne MpOBOJAMIOCH C IIENbIO0 BBIPAOOTKH PEKOMEHIANMH 10 Hauboiee ONTHMAIbHOMY
PAacIIONIOKEHNIO U3MEPUTEIBHOTO KOHIeHcaTopa. Pe3ynbpraTel n3MepeHnii IpecTaBIeHbI Ha puc. 3—95.
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a 6

Puc. 3. Pesynbrare! uccnenoBanus opMbl CUTHAJIBHBIX UMITYJIBCOB: @) H3MEPUTEIbHBIN KOHACHCATOP
HAXOJUTCS B BEPXHEH YacTH KOJIObI KareJbHUIBI, 0) (hopMa HMITYJILCOB COOTBETCTBYET MOJICIIEHON

a 6

Puc. 4. PezynbraTs! uccieaoBanusi GOpMbI CHTHATIBHBIX HMITYJIECOB: a) H3MEPHUTEIHHBINH KOHIEHCATOP
HAXOJHUTCS B CPEHEN 4acTU KOJIOBI KaneabHUIIb; 0) popmMa MITyJIbCOB HCKaKEeHa

v > , b

a 6

Puc. 5. Pesynbrathl wHCCemnOBaHHsS (OPMbI CHIHAIBHBIX HMITYJIBCOB: @) H3MEPUTENbHbIN
KOHJICHCATOpP HAaXOJUTCH B HIKHEW YacTH KOJOBI KamelnbHUIB; 0) ¢GopMa HMITYJIIECOB CHIBHO
UCKaXeHA
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Anamu3 puc. 3-5 TOKa3blBaeT, YTO HAMMEHBIIUEC HMCKAKEHUS CHTHAJA JOCTHIAIOTCS TpU
pa3MeNIeHUH U3MEPUTEIILHOIO KOHJCHCATOPa B BEPXHEH YaCTH KOJIOBI KalleJIbHUIIBI, XOTS aMILUIATY/Ia
CUTHAJIa HECKOJIbKO MEHBIIIE, YeM B JIBYX JIPYTUX CITydasX.

Pacxomomep 1m0 (uykTyanusM eMKOCTH HW3MEPHUTEIBHOTO KOHJCHCATOpa HE HWMeEeT
HETIOCPEICTBEHHOT'0 KOHTAKTA C JIEKAPCTBCHHBIM MPENapaToM U yJIOBJICTBOPSET TPeOyeMOU TOUHOCTH
WU3MEPCHMI, TaK KaK SIBISETCS, MO CYTH, CUYCTYMKOM Kamelb (Kak W TpaJWIMOHHBIC KallelbHBIC
JT03aTOPHI).

Co3pmanne pacxogoMepa HakmagHoro Tuma (0e3 HEemOCPeACTBEHHOTO CONPUKOCHOBEHUS C
JKUAKOCTBIO), OOJaJaroNiero BBICOKUMH TOYHOCTHBIMH XapaKTCPUCTUKAMHU, MPHUTOIHOTO IS
U3MEpPEHHsl MalbIX PACXOJOB JKUAKOCTH W  HCIOJNB3YIOIIEr0 B CBOCH OCHOBE HOBBIN,
HE3alaTeHTOBAHHBIM paHee MPHWHIUI TIOJIcYeTa pacxojia JICKAPCTBEHHOrO TIperapara, sBISIeTCS
OTBETOM IMOUCKA TEXHUYECKOTO PEIICHUS JAHHOTO y3J1a CUCTEMBI.

B nanpHelinieM BHIUTCS KOMMEPYECKH TPHUBIICKATEIHHBIM BBITYCK PacXxoJ0MEpPOB JIaHHOTO
THUIIa HA PHIHOK U BHE CHCTEM KOHTPOJISI KaTleJIbHHII.

3akiIo4yeHne

B pesynbrare paboT, NIpOBEAECHHBIX ABTOPCKUM KOJUIEKTHBOM, OBUI CO3[aH MPUHLUIHNAIBHO
HOBBI €MKOCTHOH (PIYKTYyallMOHHBINA JATUYUK CKOPOCTU TOTOKA KUAKOTO JIEKAPCTBEHHOTO CPECTBA,
IpeJHa3HAYeHHbIN, B MEpBYIO ouepeab, A IHoAcyeTa 00beMa BBEACHHOI'O BEIECTBA BO BpEMs
NpOBEeNEHUS TMpoLenypsl WHPY3uM mnauueHta. JaT4uK BXOAMT B COCTaB HMHTEJJICKTYyaJbHOMH
ABTOMAaTU3UPOBAHHOW CUCTEMBI KOHTPOJS COCTOSHHS KalleJIbHULL, [TO3BOJISIOIEH aBTOMaTU3UPOBATh
IpolecC MPOBEACHUS Mpouenypbl nHpy3uu. Taxke NATYMK MOXKET OBITh KCIONB30BaH B JAPYTHX
001acTsIX HAYKH U TEXHUKH IPU MPOBEACHNUHU HAYyYHBIX 3KCIIEPUMEHTOB U ONITUMU3ALIUH IPOU3BOJCTB.
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