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CIIOCOB KOHTPOJIMPOBAHMA BPEMEHU YBEJIMYEHUA HAKJIOHA KPUBOM
HABJIEHHUA B PEJXKMUME BEHTUJEALIMY PCV B TYPBMMHHOM AIIITAPATE JUIA
AHECTE3HWN

OBJIACTDb TEXHUKH
[0001] TanHOe n300peTeHne OTHOCUTCS K OOJIACTH KOHTPOJIMPOBAHMS alapara Al aHeCTe3HH
u, 0ojiee KOHKPETHO, K CHOCO0y KOHTPOJUPOBAHMS BPEMEHH YBEJIMYEHHs HAKJIOHA KPUBOM

naByieHus B pexkume BeHTIuu PCV TypOUHHOrO anmapara sl aHeCTE3HH.

YPOBEHb TEXHUKH

[0002] TypOunHBII anmapat IJs aHECTE3UH NMPEACTABIsieT COOOM THIT anmapaTa JJisl aHECTE3HH,
B KOTOPOM HCIIOJIb3YETCsl TYPOMHA B KaueCTBe MCTOYHHMKA MOCTYMAIOIIEro Bo3ayxa. B pexume
BeHTWIsIMU PCV  (pressure control ventilation, BEeHTWISIUMM C KOHTPOJEM IO AABJIECHHIO)
HavaJbHasl CTAMs MOBBIMIEHUs NaBieHus (T.e. cranus Tslope) siBnsieTcss BAXKHBIM MOKa3aTeieM
3¢ pexTuBHOCTH B peknuMe BeHTHIIH PCV, KOTOPBIN OTpakaeT, uTo LENIEBOE TaBIEHHE MOXKET
OBbITH OBICTPO TOCTUTHYTO B YCTAHOBJIEHHOE BPEMSI BO BpeMst Tpoueaypbl BeHTWILUU. CKOpOCTh
JOCTHKEHMsI LIEJIEBOTO 3HAYEHUs] NABJICHUs MOXKET KOHTPOJIUPOBATBCS IyTEM PEryJUPOBKH
BpemeHu Tslope.

[0003] B cymecTByrOIMX Ha HACTOALIMNA MOMEHT crnocobax TypOuHHOro kourtpossi PCV
OCHOBHBIM TPUHSATBIM CIIOCOOOM, 4TOOBI YIPABJIATH MPOLEAYPOH MOBbIIEHHs faBieHus Tslope,
SIBJISIETCSL  Pa3fENIEHUE Ha CErMEHThl LEJEBOrO JAaBJEHUSI B TEYEHUE 3aJaHHOTO BPEMEHHU
BO3paCTaHUs U IMIOCTENIEHHOE HAKOIIJIEHUE KOHTPOJIbHOTO JAABJIEHUS B KAJKJIOM CETMEHTE BPEMEHU,
yroObl B KOHLIE JOCTHYb 3aJaHHOTO ILeNieBOro paamieHus. IIpobnema Takoro moaxona
3aKJIF0YAETCsl B TOM, YTO KOHTPOJIbHOE NaBJIEHUE BO3PACTAET JIMHEHHO, U Koraa Bpemsi Tslope
YCTAHOBJIEHO Ha OoJiee ATUTETbHOE BpeMst, ISl OCTHXKEHHS LIeJIeBOro 3HaYeHus Tpedyercs Oonee
JUTUTENTbHOE BPEMSI, YTO JIEAET HEBO3MOXKHBIM OBICTPOE MOJIyYEHHE L[EJIEBOTO BEHTHIISILIHOHHOTO
sddexTa nmpU KIMHAYECKOM MPHUMEHEHHH armapaTra sl aHEeCTe3WH, TeM CaMbIM CHIDKas
KIMHIYeCKui 3¢ dext pexkxnma BeHTHIUE PCV. B cBsi3u ¢ 3TUM HEOOXOOMMO TEXHHUYECKOE

yCOBEpPIIEHCTBOBAHUE.

CYHIIHOCTb NU3OBPETEHHSA
[0004] YToOb! mpeonoseTh Takue HETOCTATKH CYHIECTBYIOIUX TYPOUHHBIX CIIOCOOOB KOHTPOJIS
PCV, koTopbIe 3aKJIFOYaI0TCS B TOM, YTO BPEMsl YBEJIUYCHHS HAKJIOHA KPUBOH aBIICHUS
SIBJISIETCS JUTUTEJIbHBIM, U, CJIE0OBATENIbHO, TTAITUEHT HE MOKET OBICTPO MOJTYYHTh

LIeNIeBON BEHTHIIILIMOHHBIHN 3 (KT, a TakKe CHIDKAETCsl KIMHUYECKHH 3P PeKT peskuma



BeHTIBIIUK PCV, 11ept0 TaHHOTO H300peTeHNs SIBJISIETCS MOJTy4YeHHe criocoda
KOHTPOJIsI BDEMEHH YBEJIMUYSHHsI HAKJIOHA, KOTOPbII MOKET ObICTPO MOBBILIATH
TypOUHHOE IaBIeHHE.

[0005] [Inst mocTHsKeHUST YKa3aHHOM BBIIIE LIEIH JaHHOE U300peTeHne MpeayCcMaTprUBaeT Crocod
KOHTPOJIsl BDEMEHH YBEJIMUSHHsI HAKJIOHA KPUBOI AaBlieHHsI B peskume BeHTwsiuun PCV
TYpOMHHOTO anmnapaTa 1Jisl aHeCTE3UH, BKIFOYAIOLITHIH:
sTamn 1); yCTAaHOBKY KOHCTAHTbI SKCIIOHEHIIMAIbHON (PYHKIIUU BPEMEHH, Te

OZIHA YETBEPTb YCTAHOBJICHHOTO BPEMEHU YBEJMYEHHsI HAKJIOHA HCIOJIb3YETCS Kak

KOHCTaHTa SKCIIOHEHIMAIbHON (DyHKIIMHM BPEMEHH,

sTamn 2): onpeesieHne 3HAYeHUs] KOHTPOJIbHOTO ABJIEHHsI B COOTBETCTBUH C KOHCTAHTOI
SKCITOHEHIHAIBHON (YHKIIMH BPEMEHH, 3aJaHHOW Ha drtamne 1), rae 3HaYeHHe KOHTPOJIBHOTO
TIaBIIEHHS PACCYMTHIBAETCS] B COOTBETCTBHUHU C MPHUBEIEHHBIMU HUKE YPABHEHHUSIMH:

TCon=1/(Tslope/4);

Praise = PTarget * (1 - exp (0 - PassTime * TCon));

rne Tslope mpencraBiasier coOoil 3amaHHOE BpeMsl yBeNWYeHHs] HakjoHa, Tslope/4
npeacTaBisier OO0l KOHCTAHTY 3KCHOHEHIUaNbHON (yHKIMN Bpemenu, TCon mpencrasisier
coboif mpomexxyTouHyro mnepemeHHyro, PTarget npencrasmser coOoil 3amaHHOE LEJIEBOE
naeneHue, Praise mpencraBnser coOol 3HA4YE€HHE KOHTPOJBHOIO AABJICHUS, BBIBEICHHOE W3
pacuerta, a PassTime npencrasisier coOoii Bpemsi, MpoLIelIee ¢ Ha4YaJIbHON CTaluy MOBBILICHUS

TypOMHHOTO AaBIICHHUSI;

sTamn 3): yBequueHue TypOUHHOIO JaBJIeHUs] B COOTBETCTBHH C BEJIMYMHON KOHTPOJIBHOTO

JaBJICHUs], YCTAHOBIICHHOTO Ha dTare 2).

[0006] /lanHOe u300peTeHHEe HMeeT CIENyIINue MPEeUMYINecTBa. IMOA KOHTPOJeM Crocoda

KOHTPOJIMPOBAHMSI COTJIACHO TAHHOMY M300peTeHUIO TypOUHHOE NaBlieHHE OBICTPO BO3PACTAET HA

HAYaJIbHOM CTaIMH, HO MOABEM SIBIISIETCS TJAIKUM TPH MPUOIMKEHUH U TOCTHKEHUH LIEIEBOTO

naBnenusi. Takoit cnoco® KOHTponMpoBaHMs OOJerdaer AOCTATOYHBIM Ta3000MeH MEKIY

JICTOYHBIMU aJIbBCOJIAMU MMALUCHTA U CBECKHNM BO3AYXOM, U MO3BOJISCT I[O6I/ITBC$I XOopomero

s¢dekra.

KPATKOE OITUCAHHUE ' PAOUYECKUX MATEPHAJIOB
[0007] Ha ¢ur. 1 nokasan rpaduk KpuBOWH KOHTPOJIBHOTO IABJICHUS HA CTaJWU IMOIBEMA B

pexxume TypOuHHON BeHTWISIIMU PCV.

HOJAPOBHOE OITUCAHUE U3OBPETEHUA
[0008] /lanee nmanHOEe  W300peTeHHME  JOMOJHUTENBHO  OMHMCAHO B  COYETAHUU  C

COIIPOBOJUTENIbHBIMH IPaUIECKUMU MaTepHUATaAMU.
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[0009] OcHOBHBIM TPUHIMIIOM croco0a KOHTPOJIMPOBAHUS TYPOMHHOIO JaBJIEHHWE Ha CTaJuu
noabeMa B COOTBETCTBUM C JAaHHBIM M300pETEHHEM SBJIACTCS. BBIUUCIEHHE 3HAYEHHS
KOHTPOJIBHOTO JAABJIEHHsI C MOMOIIBIO SKCIIOHEHLINANBbHONW (PYHKIIMHN U yBeNU4YeHHne TypOUHHOTO
JABJICHUs] B COOTBETCTBUU C BEIMYMHON KOHTPOJIBHOTO JIABJICHUS.

[0010] M3-3a CBOICTB SKCMOHEHIMATBHON PyHKLIUH TypOMHHOE AaBJieHHe OBICTPO BO3PACTET 10
80% OT 3aJaHHOTO JIaBJIEHUs, a 3aTEM IIJIABHO JOCTUTHET LIeJIEBOrO 3HAYEHUS IaBJICHUS.
DopMa BOJIHBI JaBJIEHUS BCACBIBAHMSI IOKA3bIBAET, UTO BOJIHA JIABJICHUsI BCACBIBAHUS
UMEET CTAJHIO KPYTOro MOABEMA U IITUTEIbHBIN MEPUON TUIATO Oe3 KaKOro-Iuoo MUKa.

[0011] Criocob cornacHO JaHHOMY U300PETEHUIO CONEPIKUT:
sTamn 1): yCTAaHOBKY KOHCTAHTBI SKCITIOHEHIIHAIBHON (PYHKIIUU BPEMEHH,

B JaHHOM HM300pETEeHHH OHA YETBEPTh BPEMEHH MOBBIMICHHUS HAKJIOHA KPUBOW JABJICHUS

Tslope ncnomnp3yeTcst Kak KOHCTaHTa 3KCIIOHEHINAIbHON (DYHKIIMN BPEMEHH,

3Tam 2): omnpenejeHne 3HaYeHUsT KOHTPOJIBHOTO JABJICHHS B COOTBETCTBHUU C KOHCTaHTOM
SKCIIOHEHINANBbHON (PYHKIMM BPEMEHH, 3aJlaHHOW Ha sTtame 1), rae 3HadeHHe KOHTPOJIbHOTO
JIaBJICHUs] PACCUUTBIBAETCS] B COOTBETCTBUU C NIPUBEIEHHBIMHU HIKE YPABHEHUSIMU:

TCon=1/(Tslope/4);

Praise = PTarget * (1 - exp (0 - PassTime * TCon));

rne Tslope mnpencrasmsier coboii 3amanHOe Bpemsi mnoBbimeHus: Hakiona, (Tslope/4)

NpeACTaBisieT cOOOH KOHCTAHTY SKCIOHEHUManbHOW (yHkumu BpemeHu, TCon mpencraisier

cobolf mpoMexyTouHyr mnepeMmeHHyto, PTarget mnpencrasnser coOoil 3amaHHOE IeNeBOE

naeneHue, Praise mpencraBiser coOoil 3Ha4eHHE KOHTPOJBHOTO HABIICHUS, BBIBEIEHHOE W3
pacuera, a PassTime npencrasisier coO0Oi BpeMsi, MPOIIEALIee ¢ HA4aJbHON CTaANH MOBBIIEHUS

TypOuHHOrO naBneHus; koraa PassTime pocTuraer yCTaHOBJIEHHOTO BPEMEHHU MOBBIICHUS

HAKJIOHA KpUBO#i aBiieHus Tslope, T.e. cTaHOBHUTCS B 4 pasa BbIlIe KOHCTAHThI BDEMEHH, 3HAUEHUE

nasienus Praise nocturner 98% oT 3HauUeHUs 11eN1IeBOro napieHus Ptarget;

3Tam 3): yBeJIMYEeHHE TYPOMHHOTO JABJICHUS B COOTBETCTBUU C BEMYUHOW KOHTPOJBHOTO

IaBJIEHHs, YCTAHOBJIEHHOTO Ha 3Tarne 2).

[0012] B Tabnuie 1 HuXxke MpeACcTaBIEHbI paCUeTHbIE TAaHHbIE KOHTPOJBHOTO ABJICHUS HA 3Tare

nogbeMa B pekume TypOunHOH BeHTHusinuu PCV, roe PTarget ycranosnen Ha 10 cm H20, a

Tslope ycranoenen Ha 1 cexkynnmy. Kak BumHo u3 Ttabmuubl, korma Tslope mocturaer

MaKCHMAJIBHOTO BPEMEHH, T.€. | CEeKyHIbl, paCye€THOE 3HAUEHHE NTaBJI€HUs COCTaBisseT 9,77 cm

H>O, t.e. 98% ot uenesoro pasnenus 10 cm HyO.

Tabnuua 1

Ne Tslope JaBneHue




Bpewmst monbema (cexyHn) (cm H,0)
1 0,1 1,81
2 0,2 4,51
3 0,3 6,32
4 0,4 7,53
5 0,5 8,34
6 0.6 8.80
7 0,7 9.25
8 0.8 9,50
9 0.9 9.66
10 1 9.77

[0013] Ha ¢ur. 1 nokasan rpaduk KpuBOWH KOHTPOJIBHOTO IAaBJICHHS HA CTaJWU IMOIBEMA B
pexxume TypOnHHON BenTIusinuu PCV. Kak BugHO U3 rpaduka KpUBOM KOHTPOJIBHOTO IABJICHHUS,
KOHTPOJIbHOE AaBJIeHHE ObICTPO BO3PACTAET HA HAYAIBHOM CTalny, HO TIOABEM SIBJISIETCS TIIAIKUM
npyu NpUONMKEHUH M JOCTH)KEHUHM LEJIeBOrO AaBJIeHHs. Takoi crmoco® KOHTPOIUPOBAHHUS
o0yeryaer AOCTaTOYHBIA Ta3000MEH MEXKAY JIETOUYHBIMU aJbBEOJAMHU MAalME€HTa U CBEXHM
BO3AYXOM, U MO3BOJIsIET TOOUThCs Xopoiiero 3¢ dexra.

[0014] Hakonew, cienyer NOACHUTb, YTO IPHUBEAEHHBbIE BbILIE BAPHUAHTBI OCYIUIECTBJICHUS
IpeJHa3HAYeHbl TOJBKO IJIs WUIFOCTPALMK, a HE JUIsl OTPAHUYEHMs] TEXHUYECKUX PpEeLIeHHMH
naHHoro m3oOperenus. HecMmoTpsi Ha TO, YTO AaHHOe M300peTeHHe MOAPOOHO PACKPBITO CO
CCBUIKOW Ha BapUaHTBI €r0 OCYINECTBJICHHUS, CHELHANNCTaM B AAHHOH OOJNACTH MOHSTHO, YTO
pasnyHble MOAM(UKALIMY UM SKBHBAJICHTHbIC N3MEHEHHS B TEXHHMYECKHUX PEIICHHUSX JaHHOTO
n300peTeHust BXOIAT B (OpMyJy M300pETeHUs JAHHOTO H300peTeH s 0e3 OTCTYIICHUs OT o0bemMa

U CYIIHOCTH TEXHUYECKUX PELISHUH TaHHOTO 300peTeHusI.



DOOPMVIJIA NU30BPETEHHA

1. Crioco0 KOHTPOJUPOBAHUSI BPEMEHH YBEJIUYEHHs] HAKJIOHA KPUBOH HaBJICHUS B

pexume BeHTHISIUU PCV TypOHMHHOTO yCTPONCTBA TSl AaHECTE3UH, BKITFOYAROLITHIA:
sTan 1): yCTaHOBKY KOHCTaHTBI 3KCIIOHEHINAIBHON (YHKIIUN BPEMEHH, Te

OaHa 4YETBCPTb YCTAHOBJICHHOTO BPEMCHH YBCIUMYCHUA HAKJIIOHA KpI/IBOﬁ JAaBJICHUA

UCTIONIb3YETCSl KAK KOHCTAHTA SKCITOHEHIUAIBHON (PYHKLINK BPEMEHH;

3Tam 2): onpeneseHne 3HaYeHHst KOHTPOJIbHOTO JIABJICHUSI B COOTBETCTBUU C KOHCTAHTOM
SKCTIOHEHINATBPHON (PYHKLHMH BpPEMEHH, 3aJlaHHOW Ha sTtame 1), rae 3HaueHHe KOHTPOJIbHOTO

TaBJIEHHUSI PACCYUTHIBAETCS] B COOTBETCTBHUHU C MPUBEIEHHBIMU HUXKE YPABHEHHUSMU:
TCon=1/(Tslope/4);
Praise = PTarget * (1 - exp (0 - PassTime * TCon));

rae Tslope npencrasisier coO0l 3aJaHHOE BPEMsl YBEJTMUEHUST HAKJIOHA KPUBOU JaBJICHUS,
Tslope/4 mpencraBnsier coOOH KOHCTAHTY 3KCHOHEHIMANbHON (QyHkunu BpemeHu, TCon
npencTasisier coOOl MpPOMEXKyTOUHYIO nepeMeHHyro, PTarget mpencrasisier coOoli 3amaHHOE
1iesieBoe AasiieHue, Praise mpeacrasnser co0Ol 3HaAYEHNE KOHTPOJIBHOTO AABJICHUSI, BEIBECHHOE
u3 pacuera, a PassTime mnpencrasisier coOoii Bpems, MpolIeAiiee ¢ Ha4ajJbHON CTaauu

NOBBIIICHUA Typ6I/IHHOFO JAaBJICHHA,

aTan 3): yBeJaudeHue TYpOMHHOIO NaBJIEHUSI B COOTBETCTBUY C BEJTMYMHON KOHTPOJIBHOTO

JaBJIEHUs], YCTAHOBIICHHOTO Ha dTare 2).
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