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=09A?@8OB;82VHV< є 4V0?07>= 100&250 <A [3]. 

�@C389 5B0? 3 F5 0:B82=0 @>1>B0 BC@1V=8, ?@8 O:V9 
?V4B@8<CNBLAO AB0;8<8 ?@>4C:B82=VABL B0 =0B8A: (Paw) &�# =0 
?@>BO7V G0AC 248EC ?0FVє=B0 (�ÿ). 

&@5BV9 5B0? 3 CB@8<0==O 4>40B=>3> B8A:C :>=BC@C 2848EC 
(PEEP). &@820;VABL FL>3> 5B0?C 70;568BL 2V4 :V;L:>ABV F8:;V2 
@>1>B8 &�# (ÿĂÿ). #@8 FL><C +" 7=86CєBLAO 4> 4>AO3=5==O 
<V=V<0;L=> 4>?CAB8<>3> 2 0?0@0BV ,�� B8A:C 500 :#0 (5 <10@) 
[3]. *8:;>3@0<0 @>1>B8 &�# ?@54AB02;5=0 =0 @8A. 2. 

 

 $8AC=>: 2 
Ц<>?B7D4@4 DB5BF< "��  

(Stat. pressure – EF4F<KA<= F<E>, @54D; Time – K4E, @E) 



 
 
 

RADIO ENGINEERING, ELECTRONICS  

AND ELECTRICAL ENGINEERING 

155 

 

This work is distributed under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License 
(https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 9th International 
Scientific and Practical Conference  
«Global and Regional Aspects of 
Sustainable Development»  
 

(October 6-8, 2023).  
Copenhagen, Denmark 

 
 

No 
173 

%CBBє2>N 28<>3>N є 70157?5G5==O <V=V<0;L=>W HC<>2>W 4VW 
7 1>:C ,�� =0 ?0FVє=B0. �0 ?>:07=8:0<8 A?5:B@C 72C:>2>3> B8A:C 
<>6=0 @>18B8 28A=>2:8 AB>A>2=> 05@>48=0<VG=>W 4>A:>=0;>ABV 
&�#, I> =0?@O<C 2?;820B8<5 =0 A?>6820=C ?>BC6=VABL, 0 B0:>6 
AB>A>2=> AB5?5=N 710;0=A>20=>ABV @>B>@0, O:0 287=0G0є @5AC@A 
28@>1C 2 FV;><C. &><C ?@8 ?@>5:BC20==V B0:8E A8AB5< =5>1EV4=> 
<0B8 2V4><>ABV I>4> ?>B5=FV9=8E 465@5; HC<C 4;O <V=V<V70FVW 
WE 2?;82C C :V=F52><C 28@>1V. 

�V?ь>VEA9 BJVAN64AAO C4D4@9FDV6 "�� D9ECVD4FBDA<I E<EF9@ 
�V;LHVABL ?0@0<5B@V2 2V4F5=B@>28E $� є A?@O65=8<8, I> 

74V9A=Nє O: ?>78B82=89, B0: V =530B82=89 2?;82 =0 :V=F5289 
28@V1. !0?@8:;04, 4V0<5B@ $� (Ā) B0 +" (Ā) є A?@O65=8<8, 
>A:V;L:8 2>=8 =0?@O<C 2?;820B8<CBL =0 >:@C6=C H284:VABL (Ă). 

�<5=H5==O 4V0<5B@0 $� ?>78B82=> 2V41820єBLAO =0 281V3C 
35=5@0B>@0 B0 G0AV 4>AO3=5==O =5>1EV4=>3> >15@B0NG>3> <><5=BC �. "4=0:, ?@8 70157?5G5==V 307>48=0<VG=>W ?>4V1=>ABV, B>1B> 
10;0=AC >:@C6=>W H284:>ABV $�, 7@>AB0B8<5 +", I> ?@872>45 4> 
?@>1;5<, ?>2’O70=8E V7 ?@>5:BC20==O< 5;5:B@>4283C=0 (��): 

 {Ă = ÿĀĀ = ĀāĀĀā;� = 14 ÿĀ2 �Ā� ,       (1) 

 

45 ÿ 3 <0A0 $�; � 3 G0A @>73>=C. 
 

 ><5=B V=5@FVW $� 4;O 70157?5G5==O 4V0?07>=C 70 G0A>< 
?@8A:>@5==O 100&250 <A <0є 1CB8 <V=V<0;L=8<, B><C >A=>2=V 
28<>38 ?@8 ?@>5:BC20==V 28AC20NBLAO 4> 9>3> 35><5B@8G=8E 
E0@0:B5@8AB8: V 2;0AB82>AB59 <0B5@V0;C. $� <0є 1CB8 
2V4:@8B8<, >A:V;L:8 =0O2=VABL ?>:@82=>3> 48A:C ?@872>45 4> 
71V;LH5==O <0A8 V ACBBє2> 2?;820B8<5 =0 @V25=L B>@F52>3> B0 
@04V0;L=>3> 18BBO.  

$>7?>4V; H284:>AB59 2 F8@:C;OFV9=V9 >1;0ABV є ;V=V9=8<, 
B><C ?> <V@V 71V;LH5==O WW @04VCAC 7@>AB0B8<5 V 01A>;NB=0 
H284:VABL @>1>G>3> BV;0. �0AB>AC20==O 48DC7>@=8E 
<V6;>?0B:>28E :0=0;V2 2 $� 4>72>;Oє ?V428I8B8 AB0B8G=89 B8A:, 
I> C :><?;5:AV V7 7@>AB0NG8< 48=0<VG=8< =0?>@>< ?@872>45 4> 
?V428I5==O ?>2=>3> B8A:C. 

#@8=F8?>20 AE5<0 2V4F5=B@>2>3> $� [4, 5] 4;O &�# 
?@54AB02;5=0 =0 @8A. 3, 45 ?0@0<5B@8 72’O70=V =0ABC?=8<8 
70;56=>ABO<8: 

 ā = ā22 2 ā122(ā2 cos Ā2 2 ā1 cos Ā1) ; 



 
 
 

 

RADIO ENGINEERING, ELECTRONICS  

AND ELECTRICAL ENGINEERING 

156 

 

This work is distributed under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License 

(https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 9th International 
Scientific and Practical Conference  
«Global and Regional Aspects of 
Sustainable Development»  
 

(October 6-8, 2023).  
Copenhagen, Denmark 

 
 

No 
173 

ā� = :ā22 + ā12 2 2ā2ā1 cos Ā2. 
 

&CB V =040;V V=45:A «1» 2V4?>2V40є ?0@0<5B@0< ?5@54 $�, 
V=45:A «2» 3 70 $�. 

 

 $8AC=>: 3 
�D<AJ<CB64 EI9@4 6V8J9AFDB6B7B  � 8?O "��  

 

 $8AC=>: 4 
�D<AJ<CB64 EI9@4 HBD@G64AAO FD<>GFA<>4 L6<8>BEF9= 8?O FGD5VA< "�� 
 

#@8 >4=>28<V@=><C ?@>5:BC20==V ?@89=OB> 28:>=C20B8 
@>7@0EC=:8 7 4>?CI5==O< @V2=>ABV ?>B>:>28E B0 35><5B@8G=8E 
:CBV2 ;>?0B59 [6], 2V7C0;V7CNG8 7<V=8 :V=5<0B8G=8E ?0@0<5B@V2 
?>B>:C G5@57 B@8:CB=8: H284:>AB59. "AB0==V ?>:07CNBL 7<V=8 
2V4=>A=>W B0 01A>;NB=>W H284:>AB59 2V4 2E>4C 4> 28E>4C $� V 
O:VA=> 2V4475@:0;NNBL =0B8A: @>73;O=CB>3> @568<C.  

#@8=F8?>20 AE5<0 D>@<C20==O B@8:CB=8:0 H284:>AB59 4;O 
BC@1V=8 &�# ?@54AB02;5=0 =0 @8A. 4. !0 @8A. 4 70AB>A>20=V 
=0ABC?=V ?>7=0G5==O: Ă 3 >:@C6=0 H284:VABL; Ā, ĀÿB0 ĀĂ 3 
01A>;NB=0 H284:VABL B0 WW @04V0;L=0 V >:@C6=0 A:;04>2V, 
2V4?>2V4=>; ý B0 ýĂ 3 2V4=>A=0 H284:VABL B0 WW >:@C6=0 
?@>5:FVO; Ā 3 :CB ?>B>:C C 2V4=>A=><C @CAV (;>?0B:>289 :CB); ÿ 3 :CB ?>B>:C C 01A>;NB=><C @CAV. 



 
 
 

RADIO ENGINEERING, ELECTRONICS  

AND ELECTRICAL ENGINEERING 

157 

 

This work is distributed under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License 
(https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 9th International 
Scientific and Practical Conference  
«Global and Regional Aspects of 
Sustainable Development»  
 

(October 6-8, 2023).  
Copenhagen, Denmark 

 
 

No 
173 

#V4 G0A @>7@0EC=:V2 A;V4 2V@=> 281C4>2C20B8 72’O7:8 
B5@<>48=0<VG=8E B0 :V=5<0B8G=8E ?0@0<5B@V2 7 35><5B@8G=8<8 
E0@0:B5@8AB8:0<8 $�. � >A=>2V ?@>5:BC20==O ?>:;045=> @V2=O==O 
�9;5@0: 
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28E>4OG8 7 ?@89=OB8E ?>:07=8:V2 =0B8A:C B0 ?@>4C:B82=>ABV C 
A?>;CG5==V V7 28EV4=8<8 35><5B@8G=8<8 ?>:07=8:0<8 $�.  
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Āÿ = ĀÿĀ1ÿ1, 
 

7 O:8E <0є<>, I>  
 tgĀ1 = ĀÿĂ1 = Āÿ2Ā12ÿ1Ā, 
 

V <>6=0 @>7@0EC20B8 4V0<5B@ B0 H8@8=C :0=0;C =0 2E>4V 4> 
$�. #>BV< <>6=0 >1G8A;8B8 >:@C6=C H284:VABL B0 2EV4=89 
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70;56=>ABV 2V4 +" V C ?@O<>-?@>?>@FV9=V9 70;56=>ABV 2V4 
?@>4C:B82=>ABV [2,3]: 

 � = 12 ĀĀĀ2 (Ă2 2 ĀÿĀ2ÿ2tgĀ2), 
 

45 Ā 3 28B@0B8 @>1>G>3> BV;0. 
 

&0:8< G8=><, <0:A8<0;L=89 >15@B0;L=89 <><5=B ��, O:89 
<>65 1CB8 4>AO3=CB8<, є 3>;>2=8< 287=0G0;L=8< D0:B>@>< 4;O 
28E>4C =0 5:A?;C0B0FV9=89 @568<. 

�� <0є 1CB8 157:>;5:B>@=8<, >A:V;L:8 =0O2=VABL >1<>B>: =0 
@>B>@V ?@872>45 4> 71V;LH5==O <0A8, 0 2V4?>2V4=>, V G0AC 
@>73>=C. #@8 28A>:V9 +" 7@>AB0NBL 2B@0B8, ?>2’O70=V 7 
CB2>@5==O< 2 >1<>BFV 28E@>28E AB@C<V2, B0 2B@0B8 =0 B5@BO. 

�;O >FV=:8 B5E=VG=>3> AB0=C �� B0 @5AC@AC, I> 70;8H82AO, 
4>@5G=> 70AB>AC20B8 4>40B:>25 >1;04=0==O, =0?@8:;04, 
B5@<><5B@ >?>@C B0 40BG8: 2V1@0FVW =0 =091;86G><C 4> $� 
?V4H8?=8:C. !0 FL><C ?V4H8?=8:C 28=8:0B8<5 <0:A8<0;L=5 
=0?@C65==O, >A:V;L:8 $� 2AB0=>2;5=> :>=A>;L=> =0 @>B>@V ��. 
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&>4V 70 7<V=0<8 2V1@>?@8A:>@5==O @>B>@0 �� <>6=0 @>18B8 
28A=>2:8 I>4> 71V;LH5==O @V2=O 48A10;0=AC. &0:>6 >4=>N 7 
>A=>2=8E 25;8G8=, O:0 287=0G0B8<5 @5AC@A ?V4H8?=8:V2, є 
B5<?5@0BC@0 5:A?;C0B0FVW, >A:V;L:8 WW ?5@528I5==O ?@872>45 4> 
@C9=C20==O 9>3> 5;5<5=BV2. 

�=0NG8 :V;L:VABL B0 B@820;VABL B0:8E 28?04:V2, <>6=0 
74V9A=N20B8 ?@>3=>7C20==O 70;8H:>2>3> @5AC@AC. #>@V2=NNG8 
>45@60=V 40=V 7 @57C;LB0B0<8 5:A?5@8<5=BC, <>6=0 2=5AB8 
020@V9=V CAB02:8 4> 0;3>@8B<C :5@C20==O 2AL>3> 0?0@0BC ,��.  

�8B@0B=>-=0B8A:>20 E0@0:B5@8AB8:0 :><?@5A>@0 3 F5 
DC=:FVO, O:0 45<>=AB@Cє 7<V=8 B8A:C 2 70;56=>ABV 2V4 
?@>4C:B82=>ABV ?@8 ?>ABV9=V9 +" [7, 8]. �V=VN ?>ABV9=>W +" 
=07820NBL V7>4@><>N. *N E0@0:B5@8AB8:C <>6=0 ?>1C4C20B8 70 
28@07>< (3), 28E>4OG8 V7 7<V=8 ?@>4C:B82=>ABV 2V4 
<0:A8<0;L=>3> 4> <V=V<0;L=>3> 7=0G5==O. 

#V4 G0A ?@>5:BC20==O &�# 4>@5G=> @>7@0E>2C20B8 V7>4@><C 
4;O <0:A8<0;L=>W +" Āÿÿþ, >A:V;L:8 =040;V E0@0:B5@8AB8:0 <>65 
1CB8 ?@82545=0 4> 1C4L-O:>W +" ?> 70;56=>ABOE, ?@54AB02;5=8E 
=0 @8A. 5, 45 ∆ĂĀāÿÿþ3 <0:A8<0;L=89 ?5@5?04 AB0B8G=>3> B8A:C; Āÿÿþ 3 <0:A8<0;L=V 28B@0B8 @>1>G>3> BV;0. 

$V2=O==O �9;5@0 (2) ?>:07Cє, I> 4;O 40=>3> 4V0<5B@0 $� V, 
2V4?>2V4=>, >:@C6=V9 H284:>ABV, 28EV4=89 :CB ;>?0B:8 1C45 
287=0G0B8 =0B8A: 25=B8;OB>@0. � =02?0:8, 4;O 7040=>3> =0B8A:C 
B0 >:@C6=V9 H284:>ABV >15@B0==O, 4V0<5B@ :@8;LG0B:8 <>6=0 
7<V=N20B8 @07>< 7 28EV4=8< :CB>< ;>?0B:8 4;O 70157?5G5==O 
?>B@V1=8E <0A>28E 28B@0B V ?V428I5==O B8A:C. 

 

 $8AC=>: 5 
�<FD4FAB-A4F<E>B64 I4D4>F9D<EF<>4 F4 ;4?9:ABEFV 8?O CD<6989AAO  

V;B8DB@< (Airflow – 6<FD4F< DB5BKB7B FV?4, ?/I6.) 
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A0<V9 B>GFV, 45 7@>AB0==O B8A:C 287=0G0єBLAO, O: DC=:FVO 
:204@0BC >:@C6=>W H284:>ABV. 

"B65, 7 B>G:8 7>@C G0AC @>73>=C B0 ?>B@V1=>W 4;O FL>3> 
?>BC6=>ABV =0 :>6=><C F8:;V 248EC, 287=0G0;L=8< ?0@0<5B@>< є 
B5E=VG=5 70240==O ?> <0:A8<0;L=><C B8A:C 70 BC@1V=>N 2 @568<V 
70?8@0==O. +8< =86G8< є ?>B@V1=89 B8A:, B8< 1V;LH>3> 
?@8A:>@5==O <>6=0 4>AO3B8. 

 

References: 

[1] Anderson N. J., Cassidy P. E., Janssen L. L. et al. Peak inspiratory 

flows of adults exercising at light J. Int. Soc. Respir. Prot., 2006. 

Vol. 23. P. 53-63. 

[2] Hunnekens B., Kamps S., van de Wouw N. Variable-gain control for 

respiratory systems.IEEE Trans. Control Syst. Technol., 2020. 

Vol. 28, No. 1. P. 163-171.  

[3] Delgado C., Romero J.E., Puig J. et al. Performance of the new turbine 

mid-level critical care ventilators. Respir. Care, 2017. Vol. 62, 

No. 1. P. 34341. 
[4] Tuchler S., Chen Z., Copeland C.D. Multipoint shape optimisation of 

an automotive radial compressor using a coupled computational fluid 

dynamics and genetic algorithm approach. Energy, 2018. Vol. 165-A. 

P. 543-61. 

[5] Ekradi K., Madadi A. Performance improvement of a transonic 

centrifugal compressor impeller with splitter blade by three-

dimensional optimization. Energy, 2020. Vol. 201.  

[6] Tang X., Wang Z., Xiao P. et al. Uncertainty quantification based 

optimization of centrifugal compressor impeller for aerodynamic 

robustness under stochastic operational conditions. Energy, 2020. 

Vol. 195. 

[7]  >AL?0= �. �., #5@5:@5AB �. �., �CE0@5=:> �. �., .@:> ". "., 
�04C@V= �. ". �><?’NB5@87>20=89 ?@0:B8:C< 7 <>45;N20==O DV78G=8E 
?@>F5AV2. �VA=8: �@!' V<.  8E09;0 "AB@>3@04AL:>3>. �@5<5=GC:: �@!', 
2022. �8?CA: 6 (137). %. 29-35. DOI: 10.32782/1995-0519.2022.6.3. 

[8]  >AL?0= �. ".,  >AL?0= �. �. ":@5<V 0A?5:B8 70AB>AC20==O 5;5:B@>=V:8 
2 <548F8=V. Prospects and priorities of research in science and 

technology: Collective monograph. Czech technical University in 

Prague. Riga : Izdevnieciba «Baltija Publishing», 2020. Vol. 2. 

320 p. ISBN 978-9934-26-008-7. DOI: 10.30525/978-9934-26-008-7.2-8 


