
������  ! "#�! $�!   � ��%#& 

' ()�*+' ,�'!�$�-#. 

 

 

 

������ !"�#$%!

 

 

V ������!"�!# ��$%!&!-'��%()*�!# 

%!�+,�,�.�#  

«#!!�* "#.!#/

�!�(-�,�'!�$�-#0»/
/

/

/

/

/

/

/

/

/

���� /
2135/
/



 

��� 663 / 664 
 

 

 

 

 

  
!"#$%&"'()*+ ,-.-0%,%1 .25,*(70$58% 87 V 9%:872-,8%; 87"&-0-<

.27&(=>8%; &-8?5258@%A «B88-07@%;8% 5852C-(5D8-$-C%A» EF � GG 0525*8+ 

HIGJ 2KL % .2=*0+>58% 7&("7$)8=M .2-#$5M7M .%,0=N588+ 5852C-5?5&(=08-<

*(% 0 *?52% O!�1 D72>-0=D (7 D%M%>8=D 0=2-#8=@(07D1 2-P2-#&= (7 0.2-07<

,:588+ 25*"2*-<(7 5852C-5?5&(=08=D (5D8-$-C%; (7 -#$7,8788+1 7$)(5287<

(=08=D ,:525$ 5852C%AK 
 

 

 

 

 

 

 

Q5,7&@%;87 &-$5C%+R 

 

,-&(-2 (5D8K 87"&1 .2-?5*-2                               SKTK U"2,- 

&78,K (5D8K 87"&                                                    WKXK Q":=@)&7 

                                                                               SKXK X-*&25*58*)&7 

                                                                               YKSK Z50(2=8*)&7 

                                                                               SK[K \52P5M78 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Ó  S,5*)&7 87@%-87$)87 7&7,5M%+ D72>-0=D 

(5D8-$-C%;1 HIGJ 2K 



������ �!"�#$%"�&'�'�(�)$
������� ��!"#"�!��$#�#�%&'$#(' %)�$#

*+��,'%#+� -%!�%#"./%��%#%+0����� %1�2#

*+��,'%#�%1�"�%/,�%#%'%+�0�2#3% 4"!$3#��3�"/"5�6#

7"��%/�$�5"!%#/%." %�" �2#89:�;#
#

*+,-./�0-12$-.34�512$�/64�*+787#
9�"�":$$

������ !"#$�%�&'( 

5"/"!%<#*+��,'%#�%1�"�%/,�%#%'%+�0�2#3% 4"!$3#��3�"/"5�6<# �'�" <#+=�=�=<#

> "?��" #

;<�="$$
)*+� ,%'��%�&'( 

!4��$6#��' ��% <#*+��,'%#�%1�"�%/,�%#%'%+�0�2#3% 4"!$3#��3�"/"5�6<#@%!=#
'%?=#A "1���!<#%>% %��!#�%#��� 5��$4�"5"#0���+-0���&<#+=�=�=<#> "?��" #

0">��?@%#A$$
-��$�*". -��%".�&'( 

+$ �'�" #$���$�&�%#��3�$4��'"6#��>/"?$@$'$<#+=�=�=<#%'%+�0$'#B;B(#

7":�B�C�?@%#A$$
/+��"� /+��"��&'( 

B%1$"�%/,�C6# ��3�$4��'$6# &�$!� �$���# �D% ,'"!�'$6# >"/$��3�$4��'$6#
$���$�&��<# �'�" <#+=�=�=<#> "?���" #

D'�':%"$$
)*+#0���% 1&���&'(#

D% ,'"!�'$6# 5"�&+% ��!���C6# &�$!� �$���# >$�%�$2# $# �" 5"!/$<#  �'�" <#

+=�=�<#> "?���" #

.!�E��F%$ 
!�*��'2'% 3'4�.*�&'( 

B%1$"�%/,�C6# &�$!� �$���# «E,!"!�'%2# >"/$��3�$'%»<# @%!='%?=# 3$0$4��F
'"6#$�-��� $$<#+=�=�=<#> "?���" #

5�?#>@G:$$
/+���%� /+��"��&'( 

G���$�&�# ��>/"F# $# 0%�c"".0��%# $0=# ;=H=# EC'"!%<# :��>&./$'%# I�/% &�,<#

+=�=�<#> "?���" #

H�:�C>":$$
!�*��'2'% /+��"��&'($

B%1$"�%/,�C6# &�$!� �$���# >$J�!C3# ��3�"/"5$6<# @%!=# '%?=# > "1���"!# $#
%>>% %�"!#>$J�!C3#> "$@!"+��!<#+=�=�=<#> "?���" #

6<E�#(@%#A$
5%�0*�& 3'4�.*�&'( 

B%1$"�%/,�C6#&�$!� �$���#�E,!"!�'%2#>"/$��3�$'%�<#> "?���" #'%?�+ C#

K'"/"5$$#$#"3 %�C#"' &-%LJ�6#� �+C<#+=�=�=<#> "?���" #

4"���G�%"$$
5%�0*�& 3'#'$�&'( 

B%1$"�%/,�C6# ��3�$4��'$6#&�$!� �$���#(' %$�C#�7$�!�'$6#>"/$��3�$F
4��'$6#$���$�&��<#@%!='%?=#> "1���"!#$#%>>% %�"!#3$0$4��'$3#$#��?��>�F

 � %.%�C!%LJ$3#> "$@!"+��!<#+=�=�=<#> "?���" #

4�"I%�$
1&�� 6+$%�&'($

B%4%/,�$'#&> %!/��$2#M"�&+% ��!���"5"#;5�����!%#K�� 5"K??�'�$!�"��$#

$#K�� 5"�.� �-��$2#(' %$�C##

*�>'B#%$$
1&�� 7+��%�&'( 

B%1$"�%/,�C6#&�$!� �$���#>$J�!C3#��3�"/"5$6<#> "?��" #'%?�+ C#> "F

1���"!#$#%>>% %�"!#>$J�!C3#> "$@!"+��!<#+=�=�=<#> "?���" #

J�>�E��K<%$
1��% 6�&*�&'( 

H$��$1'$6# �%1$"�%/,�C6# %5 % �C6# &�$!� �$���<# @%!=# '%?=# > "1���"!# $#
"." &+"!%�$2#>� � %.%�C!%LJ$3#$#>$J�!C3#> "$@!"+��!#$0=#> "?=#A=N=#

I� �$'%<#+=�=�=<#> "?���" #

�?!��%":$
)*+#0���% 3'#�*�.�&'( 

H" "��-�'%2# 5"�&+% ��!���%2# ��3�"/"5$4��'%2# %'%+�0$2<# > " �'�" <# @%!=#

'%?=# > "1���"!# $# %>>% %�"!# 3$0$4��'$3# $# >$J�!C3# > "$@!"+��!<# +=�=�=<#

> "?���" #

L�GB%��$
8%". 7+��%�&'($

#@%0���$��/,#+$ �'�" %#$���$�&�%#��3�$4��'"6# ��>/"?$@$'$<#+=�=�=<#4/��F
'" =#B;B(#

L"�"%�$$
6+$%�  ,��$�&'( 

(' %$��'$6# 5"�&+% ��!���C6# 3$0$'"F��3�"/"5$4��'$6# &�$!� �$���<#

@%!='%?=#> "1���"!#$#%>>% %�"!#3$0$4��'"6#��3�"/"5$$<#+=�=�=<#> "?���" #

L<%E��":$
!�*+%". )*+#0���%�&'( 

 

O"��1'$6# �%1$"�%/,�C6# &�$!� �$���# K'"�"0$'$# $# �" 5"!/$##

$0=#�=#8&5%�#�#I% %�"!�'"5"<#+$ �'�" #$���$�&�%#>$J�!C3#> "$@!"+��!<#+=�=�=<#

> "?���" ##

 #

#



������ !" #$%" &�" ! � ��'$(!) *+%,-)!.�)"%&%/$0 

 

�������� ��!"�"#$�%"&��'�$�(!2015! 241 

��� 66.069.84+66.074.1 
 

������ !""#$%&�'�() $(�%!&!')*$+!$&�,&�-.!$$
��+��/./$&�,&!01".1$+&/2!,"�3�$(�%!&!+�&!$

 

�456789:6$�;�;<$:=9>;$?8@9;$9=A:<$>6B89?<$>6:?6C=9?<$%=DE89:6$); ;<$:=9>;$?8@9;$9=A:<$$
F?=CGHI$DH:E=>=J<$1FH:$&;�;<$K=LMF?C=9?<$�8KN4989:6$�;�;<$O=:=E=DC$

(AKFP:HI$>8CQ=D9HI$A9MD8CFH?8?<$K;$(AKH$
 

������� !�"���#  $�%&' # (��$)�%(* +# $,-���* .�/0# -�/$)��+"# )�# !�-��-���"���# +0# !�1 �%# ��# 2 �34#

,�,�5�,6,()/"� 7#8�$� 9:,��#"-�/"#(��$)�%()/"�/0# #),0����5 '�/0#-���1,)� "#$,-���* .�/0#-�/$)��;

+"#��#5 9��9/��1 (%#-�)�( "7#<�!��2�,��#1,)�9/(%# �:,�,���5�#��!��0%�(%#5��/!��)��3��5�#)�/6�!��;

5�#$,-���)���7#

The#existing#designs#of#separation#devices#are#analysed=#and#their#replacement#by#more#energy#effective#is#

offered7#The#influence#of#structural#and#technological#parameters#of#separation#devices#hydrodynamics#flows#is#

studied7#The#technique#of#engineering#calculation#of#a#horizontal#three;phase#separator#is#developed7#

�!"#$%& '!$%(:$)*,-(/2,3 '5;(*()$*< =(/$>,2(?&#2,3 @*(;!5%!$%!"%(#< '5;(*(A&B< >5=(/(A&B< /25%$C

>2522B< 2(-)(< %D=!5%$>25%,3 =(/ 
 

E(-)( F $'2$%2$" ',*$%,2$" >!B 2(-)$;5*5*$G2,H )( 2(-)$H&?&#2,H %,*$G2,A)%. I*$>D@A&B '%5*>C

!$%,2 2( 2(-)$%,H *$>$%,J(H B%!BF '$G$" G(=()$-(/2D G(=()$@$?;$252)2D 'D?&K< )$?D %$2( 25 ;*,>(C

)2( >!B ;*B?$L ;5*5*$G@,. MG%$>252&')N ',*$L 2(-), ;!(')$%$" %$>$" )( *$/#,252,?, '$!B?, ;*,/%$C
>,)N >$ /2,O522B B@$')& B@ '(?$L 2(-),< )(@ & ;*$>D@)&% LL ;5*5*$G@,. M)O5 *D32D%(22B ')&3@$L %$>$2(-C

)$%$L 5?D!N'&L & /25%$>2522B 2(-), F $'2$%2,? ;*$A5'$? 2( ;*$?,'!$%,H D')(2$%@(H @$?;!5@'2$L ;&>=$C

)$%@, 2(-), P��IEQ ;5*5> ;$>(#5" LL 2( 2(-)$;5*5*$G2& /(%$>, PEIRQ. S$?D /(>(#( %>$'@$2(!522B )5HC

2$!$=&3 ;&>=$)$%@, 2(-), )( *$/*$G@( *5'D*'$/G5*&=("#$=$ 2(-)$;*$?,'!$%$=$ $G!(>2(22B ;$*B> / )*(C

>,A&32$ /(')$'$%D%(2,?, 2,/N@$ 525*=$5-5@),%2,?, ';$'$G(?, )( /(')(*&!,?, @$2')*D@A&B?, ;$')(F 

'N$=$>2& $>2&F" / (@)D(!N2,H ;*$G!5? ;5*5> -(H&%AB?, 2(-)$=(/$%$L ;*$?,'!$%&')&. 

M'2$%2,? (;(*()$? ��IE F G!$#2,3 )*,-(/2,3 '5;(*()$* PD')(2$%@( ;$;5*5>2N$=$ '@,>(22B 

P�ITQ %$>,Q< B@,3 %,@$*,')$%DF)N'B >!B >5=(/(A&L 2(-),< LL *$/>&!522B 2( $#,J52D 2(-)D )( ;!(')$%D 

%$>D< ( )(@$O %!$%!"%(22B G*,/$@ / ;$G&O2$=$ 2(-)$%$=$ =(/D.  

I*$A5' >5=(/(A&L % '5;(*()$*& %&>GD%(F)N'B $>*(/D O ;&'!B )$=$< B@ =(/$*&>,22( 'D?&K ;$)*(;!BF >$ 

(;(*()D. E( 5-5@),%2&')N >(2$=$ ;*$A5'D %;!,%(F >5@&!N@( -(@)$*&%. I5*K,3 -(@)$* � A5 K%,>@&')N / 

B@$" =(/$*&>,22( 'D?&K ;$)*(;!BF >$ '5;(*()$*(. �!B )$=$ J$G >5=(/(A&B %&>GD%(!('N 2(3G&!NK ;$%2$C
A&22$< 25$GH&>2$ /(G5/;5#,), !(?&2(*2,3 *5O,? *DHD *&>,22$L 'D?&K& )( 25$GH&>2,3 #(' ;5*5GD%(22B % 

(;(*()&. U,'$@$ &2)52',%2& )D*GD!52)2& *5O,?, ;*,/%$>B)N >$ &2)52',%2$=$ D)%$*522B ;&2,< B@( ;*5>')(C

%!BF '$G$" =(/$*&>,22D ',')5?D< J$ '@!(>(F)N'B / GD!NG(K$@ ;$G&O2$=$ 2(-)$%$=$ =(/D< *$/>&!52,H )$2C

@,?, ;!&%@(?, %�B/@$L 2(-),. U&>$?$< J$ ;*, GD!NG(K@$%$?D *5O,?& >5=(/(A&B %&>GD%(F)N'B >$',)N ;$C

%&!N2$< B@ 2('!&>$@ ;$)*&G2,3 #(' ;5*5GD%(22B 2(-), % '5;(*()$*& /G&!NKDF)N'B % >5@&!N@( *(/. �*D=,? 

-(@)$*$?< B@,3 %;!,%(F 2( D)%$*522B GD!NG(K$@ � A5 %,'$)( / B@$L *&>,2( ';(>(F % K(* 2(-),. S$G)$ >!B 

G&!NK$L 5-5@),%2$')& >5=(/(A&L 25$GH&>2$ A" %,'$)D /?52K,),. M')(22&? $'2$%2,? -(@)$*$?< B@,3 

%;!,%(F 2( 5-5@),%2&')N >5=(/(A&L � A5 2(B%2&')N ;*,')*$L% >!B /G&!NK522B ;$%5*H2& @$2)(@)D -(/. 

E( ;&>')(%& $'2$%2$=$ /(@$2D ?('$;5*5>(#& '!&> /(/2(#,),< J$ @&!N@&')N *5#$%,2,< J$ ;5*52$',)N'B / 

*&>,22$L -(/, P2(-)$%$L 5?D!N'&LQ % =(/$%D P%D=!5%$>25%,3 =(/Q ;*, '5;(*(A&L >5=(/(A&L P%,;(*$%D%(22&Q< 

;*$;$*A&32( ;$%5*H2& ?&O-(/$%$=$ @$2)(@)D< *DK&32&3 ',!& ;5*52$'D< ;&> B@$" *$/D?&F)N'B *&/2,AB ;(*C
A&(!N2,H ),'@&% %D=!5%$>25%,H @$?;$252)&% % 2(-)& )( =(/&< )*,%(!$')& ;*$)&@(22B ;*$A5'D )( @&25),#2$C

?D @$5-&A&F2)D P@$5-&A&F2) ?('$;5*5>(#&Q7#

I*$A5' D)%$*522B GD!NG(K@, % *&>,22$?D ;$)$A& ;*, D?$%&< J$ %$2( 25 >5-$*?DF)N'B $;,'DF)N'B 

2(')D;2,?, *&%2B22B?,. V&%2B22B G(!(2'D ?(', =(/D % GD!NG(KA& [1]: 

 
Rr

iL
imiG

r
DRR

t

d

=

÷
ø

ö
ç
è

æ
¶

¶
=÷

ø

ö
ç
è

æ
¶

r
prp

WX
4

X

4
  P1Q 

V&%2B22B >,2(?&#2$L *&%2$%(=, GD!NG(K@, � *&%2B22B V5!5B [1]: 

 ( ) <
W

Y
1

4Y
W

X
YY

W

R
ppR

R
RRR GLL

S
--=úû

ù
êë

é
++ ¥nr  PWQ 

>5 Lr  � =D'),2( *&>@$L -(/,< R  � *(>&D' GD!NG(K@,< Ln  � @&25?(),#2,3 @$5-&A&F2) %�B/@$')& *&>,2,< 

S  C @$5-&A&F2) ;$%5*H25%$=$ 2()B=D< Gp  � ),'@ =(/D % GD!NG(KA&< ¥p  � ),'@ 2( %&>')(2& %&> GD!NG(K@,. 



������ !" #$%" &�" ! � ��'$(!) *+%,-)!.�)"%&%/$0 

 

122�3451621!72789�:7;2�<�91=!>?@A!242 

!"#$%, &$' ( )*+-)$./0 12"345$(+67 48)89 03"$+-:* &$'8(* 4*;0.< =830 

 ,>? iiGi

i

i MATppp r==å  (3) 

�� ip  � !"#$%"&'*+, -+./ %012 /24!2*�*-5 6 1"7%8   � 1"726" !2.-%,*"8 iM  � 42&�/5&9#*" 4"." %012 

/24!2*�*-"8 : � -�4!�#"-5#" 6 1"7% -" 6 #27;+*% !#+,4"<-'.9 !2.-%,*+4+= 

>+?2�9;+ 7 #%6*9**9 @�*#%8 *" 1#"*+$% !26�#?*% #27�%&5 A"7 4"B42 *".-5!*5 7"&�C*%.-' 4%C /2*$�*0

-#"$%B< %012 /24!2*�*-" iwGr  % !"#$%"&'*+4 -+./24 $'212 C /24!2*�*-5 6 D5&'D"E$%F 

 8
GG

G

å+
=

j

jiwGss

iiwG
ii

MM

M
Bp

rr

r
  (H) 

�� iB  � !2.-%,*" @�*#%8 sr 8 sM  � 6%�!26%�*2 15.-+*" -" 42&�/5&9#*" 4"." #27;+**+/5=  

I&9 !26*212 7"6�#E�**9 6+7*";�**9 �+*"4%/+ #2.-5 D5&'D"E/+ 6 #%�+**245 E"#% �2 #%6*9**9 (J) � 

(H) �2�"<-'.9 1#"*+;*% 5426+F 

=K)K(LM)K(M)8(M)8(M)K8( K ====¥= ¥¥ RRRtRtr wiLiiLiiL rrrrrr  

N+.-" *"A-"8 9/" *� 4%.-+-' 6 .2D% *�651&�62�*�6+? �24%E2/ (72/#�4" .2&�, 4�-"&%6)8 % !#%.*" 62�" 

67"B4*2 *�#27;+**%= :245 6%��%&�**9 2.*26*2O 4".+ 62�+ 6%� *"A-+ !#2.-+4 6%�.-2<6"**94 *� 6+/&+/"B 

-#5�*2P%6= Q#2-� 7" *"96*2.-% 6 *"A-% -"/+? �24%E2/ (?&2#+�+ *"-#%<8 /"&'$%< % 4"1*%<8 #%�E� � /"#D20

*"-+ % .5&'A"-+) .+.-�4" *"A-"062�" 5-62#<B .-%,/5 6"C/2#27�%&<6"*5 *"A-265 �45&'.%<= R5�'09/" �450

&'.%98 6 -245 ;+.&% % *"A-26"8 42C� 5-62#+-+.9 -%&'/+ -2�%8 /2&+ 4�?"*%;*+, 6!&+6 *" .54%E �62? 67"B40

*2 *�#27;+**+? #%�+* 6+/&+/"-+4� �+.!�#156"**9= S;�6+�*28 P2 ;+4 4�*E+, !26�#?*�6+, *"-91 #%�+0

*+8 -+4 &�1E� D5�� 6%�D56"-+.9 .-62#�**9 /#"!�&'8 -2D-2 7D%&'E�**9 7"1"&'*2O !26�#?*% #%�+*+8 -"/ 9/ 
62*2 D5�� 6+4"1"-+ 4�*E2O 6+-#"-+ �*�#1%O= S�*"/ !%.&9 !�#�4%E56"**9 �62? ;+.-+? *�#27;+**+? 2�*" 6 

2�*%, #%�+* .-%,/%.-' 2-#+4"*2O �45&'.%O 7"76+;", *�6�&+/"= R%&'E 6"C/" #%�+*" 2.9�� *" �*28 /#"!&% �+0

.!�#.*2O A"7+8 .-+/"<;+.' 2�*" 7 2�*2<8 2DLB�*"<-'.9 6 D%&'E% (/2"15&<<-')= SD+�6" $% !#2$�.+ % !#+0

76��5-' �2 #27E"#2656"**9 �45&'.%O *" �6" E"#+= :%&'/+ 5 6+!"�/5 6+.2/2�+.!�#.*2O .+.-�4+8 /2&+ �%"0

4�-# /#"!�&' �+.!�#.*2O A"7+ 6+4%#<B-'.9 ��.9-+4+ ;".-/"4+ 4/4 (JK0T 4) % 4%C42&�/5&9#*% .+&+ 7#%60

*9<-' 1#"6%-"$%,*% .+&+8 #5,*56"**9 �45&'.%O .-"B ./#5-*+4= I+*"4%/5 !#2$�.5 7D%&'E�**9 /#"!�&' 6 

!2&%�+.!�#.*%, �45&'.%O 7" #"?5*2/ 7%-/*�**9 -" 7&+--9 (/2"&�.$�*$%O) 6 !#2.-2#262 2�*2#%�*245 6+!"�/5 

!#+ 4"&245 2D�B4*245 64%.-% �+.!�#.*2O A"7+ !#+!5.-+42 2D4�C56"-+.9 6#"?56"**94 -%&'/+ !"#*+? 

67"B42�%, /#"!�&'8 P2 2!+.5B-'.9 *".-5!*+4 /%*�-+;*+4 #%6*9**94 [J]F 

 
( ) ( ) ( ) ( ) ( ) ( )ò ò

¥

---=
¶

¶
V

dtnVKtVndtVnVK
t

tVn

K K

888888
U

J8
wwwwwww   (V) 

�� n(V,t) � #27�%&�**9 /#"!�&' 7" 2D�B4"4+ V 6 424�*- ;".5 t,!K(V,w)!� 9�#2 /%*�-+;*212 #%6*9**98 9/� 

4"B .4+.& ;".-2-+ 7%-/*�**9 /#"!�&' 2D�B45 V!-" w!6 2�+*+$< 2D�B45 �+.!�#.*2O A"7+ !#+ 2�+*+;*%, 

/2*$�*-#"$%O $+? /#"!�&'= 

Q�#E+, ;&�* 6 !#"6%, ;".-+*% #%0

6*9**9 6%�!26%�"B E6+�/2.-% .-62#�*0

*9 /#"!�&' 2D�B45 V!7" #"?5*2/ 7&+--9 

/#"!�&'8 9/% 4"<-' 2D�B4+ V!-!w!-" w,!
" �#51+, � E6+�/%.-' 5D56"**9 /#"0

!�&' 2D�B45 V! !#+ /2"&�.$�*$%O /#"0

!�&' 2D�B45 V!7 �#51+4+ /#"!&94+= 

>#"?265<;+ 6+P�./"7"*� !#2!20

*5B-'.9 7"4%*+-+ -#"�+$%,*2 7".-2.20

656"*% 5 -#+A"7*+? .�!"#"-2#"? !#+0

.-#2O !#+,245 *"A-+ 5 6+1&9�% !2?+0

&+? .-5!%*;"-+? C2&2D%6 *" 4�*E 

1"D"#+-*+, !#+ �/6%6"&�*-*%, !&2P% 

!26�#?*% .-%/"<;2O #%�+*+ !#+.-#%, 

-+!5 E*�/26212 ��A&�/-2#" J (#+.= J)8 

P2 7"D�7!�;+-' D%&'E �A�/-+6*5 ��0
1"7"$%< *"A-+ -" .-62#�**9 !"#26212 

!#2.-2#5 6 .�!"#"-2#% �&9 1"7262O A"0

 

���. 1 � ������!"!�#�$%�& #'�"()%�&  

�!*('(#�': 1� +%!��$�& ,!"-!�#�'/  

2 � 0()�,�%(345%�& 6'�)��$-�$-7$(5/  

8 � 9(-7)4&%�& 6-��. 



������ !" #$%" &�" ! � ��'$(!) *+%,-)!.�)"%&%/$0 

 

122�3451621!72789�:7;2�<�91=!>?@A! 243 

!", #$ %&%$#'&(& ()#$*&("#" ( '&+-.) /$01!23*"3 40&' 5 %06 42078 9:9'#"(*&;& +&!8$+.($**6 :$! *$:<

#" #$ (&%", $ #$'&/ 4+"!'&(0&(01($= ;$!&%"*$>2=*&;& #"-. ? %06 .*"'*9**6 (#&+"**"@ -+&A9)2( [?]B  

C+&A9) (0&(01($**6 '+$-907 ! ;$!&(&;& -&#&'., 6' -+$("0&, (2%4.($D#7)6 !$ +$@.*&' )"0 2*9+A2EB C+" 

!>2*2 *$-+6>'. ;$!&%")-9+)*&;& -&#&'., ( +9!.07#$#2 &4#2'$**6 -+./*&;& #20$, '+$-0"**$ +2%"*$, F& >2)<

#"#7)6 ( ;$!2, -+&%&(/.D +.@$#")7 -+6>&02*23*& 2 &)$%/.D#7)6 *$ -&(9+@*2 #20$B G)'207'" ( -+&A9)2 )9-$<

+$A2E ;$!. *9&4@2%*& -2%#+">.($#" -9(*. )#.-2*7 &="F9**6 ;$!. -+" >&/0"(23 -&)#23*23 !>2*2 ("#+$#" 

;$!&+2%"**&E ).>282, !$ &4�D'# +9;.01($**6 >&/*$ -+"3*6#" ;2%+$(02=*"3 &-2+, +9;.01($**6 6'&;& !%23<

)*1D#7)6 !$ %&-&>&;&1 )"0 -+./*&)#2B H$>9 #$'9 +9;.01($**6 >&/0"(9 ( ;$!&%"*$>2=*&>. '+$-09(0&(<

01($=2 ? I+") JKB C+./*9 #20& *$ 6'&>. &)$%/.D#7)6 '+$-0"**$ +2%"**$, -2% %2D1  %"*$>2=*&;& #")'. -&<

#&'. #$ (*.#+28*2@ *$-+./9*7, F& ( *7&>. ("*"'$1#7, !>2*1D  )(&1 '&*:2;.+$A21 L06 %&)02%/9**6 #$<

'"@ -+&A9)2( *9&4@2%*& ("+28.($#" !(�6!$*. !$%$=. $9+&;2%+&-+./*&)#2M %9:&+>$A2E -+./*&E )")#9>", 
F& ("'0"'$1#7)6 -&#&'&>, ( )(&1 =9+;. !>2*11#7 3&;& @$+$'#9+ (-0"(. *$ )")#9>. [5]B G#/9 %06 &-"). 

-+&A9). '+$-09(0&(01($**6 *9&4@2%*& +&!(�6!$#" +2(*6**6 N$(�D<H#&')$ !$>'*.#9 '+$3&(">" .>&($>" 

#$ +2(*6**6> *9+&!+"(*&)#2 IOK #$ +2(*6**6 H&:2<P9+>9* IQKB  

 

( )

ï
ï
î

ïï
í

ì

=Ñ+
¶
¶

++×Ñ+-Ñ=×Ñ+
¶
¶

mS
t

Fgp
t

KI

KIKI

ur
r

rtuurur

r

rrrrr

  IOK 

%9   � ;.)#"*$ ;$!. $4& +2%"*"R ( )tzyx ,,,uu
rr

=  � (9'#&+ 8("%'&)#2 ;$!. $4& +2%"*", Sm � %/9+90&R 

%9 p � ;2%+&)#$#"=*"3 #")'R t  � #9*!&+ *$-+./9*7R g
r

r  < -"#&>$ ;+$(2#$A23*$ )"0$R F
r

 � -"#&>$ 

&4�D>*$ )"0$B 

 ( ) úû

ù
êë

é
×Ñ-Ñ+Ñ= I

T
uuumt
rrr

5

?
  ISK 

%9 m  � %"*$>2=*$ (�6!'2)#7R I � &%"*"=*"3 #9*!&+, %+.;&;& +$*;.B 

 
K,,I? tyxpWD =×Ñ×

  IQK 

%9 W � :.*'A26 -+&;"*.R D � A"02*%+"=*$ /&+)#'2)#7R p(x,y,t) � *&+>$07*9 %& )9+9%"**&E -0&F"*" 

*$($*#$/9**6B  

L06 ("!*$=9**6 &-#">$07*"@ .>&( #$ +9/">2( %&)02%/.($*"@ -+&A9)2( 4.0& -+&(9%9*& +6% :$'#&+<

*"@ 9')-9+">9*#2( *$ 9')-9+">9*#$07*"@ .)#$*&('$@, $ #$'&/ !%23)*9*& '&>-�1#9+*9 >&%901($**6 %&<

)02%*"@ !+$!'2( !$ %&-&>&;&1 )")#9> )'2*=9**&<909>9*#*&;& $*$02!. >9@$*2'" +2%"*" 2 ;$!., #9-0&< #$ 

>$)&-9+9*&)., $ #$'&/ >9@$*2'" '&*)#+.'A23B 

L06 >&%901($**6 ;2%+&%"*$>2=*"@ -+&A9)2( -+" %9;$!$A2E ( 8*9'&(&>. %9:09'#&+2 !$)#&)&($*& >&<

%907 #9=2E ! (207*&1 -&(9+@*91 )")#9>" &4=")01($07*&E ;2%+&%"*$>2'" TlowVisionB I+")B ?KB U&%901<

($**6>" ( #&>. / -+&;+$>*&>. '&>-09')2 -+&A9)2( +&!8$+.($**6 9>.07)2E . ()#$*&(09*&>. ( +&4&="3 
&4�D> )9-$+$#&+$ /$01!23*&;& 40&'. %06 '&$09)A9*A2E %&(9%9*& -2%("F9**6 9:9'#"(*&)#2 +&!%209**6 

%(&:$!*&;& -&#&'. *$ %(2 )'0$%&(2 < *$:#. #$ -0$)#&(. (&%.B P$01!23*2 -9+9;&+&%'"( +&4&=&>. &4�D>2 

)9-$+$#&+$ .#(&+11#7 '$*$0", 6'2 +&!4"($1#7 +2%"*. *$ %&)"#7 *9(90"'2 )9;>9*#*2 -&#&'", ( 6'"@ 09;89 

(2%4.($D#7)6 -+&A9) !0"##6 (&%6*"@ '+$-907 #$ &)$%/9**6 E@ ( 9>.07)2EB 

W*$02#"=*9 ("+289**6 ("F9('$!$*"@ +2(*6*7 %06 %"*$>2=*&;& '+$-09 (0&(01($**6 D .)'0$%*9*"> 

-+&A9)&>B X$(%6'" +&!("#'&> ).=$)*"> >&/0"(&)#6> '&>-�1#9+*&E #9@*2'" #$ -+&;+$>*&;& !$49!-9=9*<

*6 !%23)*9*& )-+&4. )'&+")#$#")6 -+&;+$>*"> '&>-09')&> YZ\^\ _orkbench, $ )$>9 3&;& >&%.06>" 

T`adZf Tlow 2 frgnsient \tructurgl, ( 6'"@ +9$02!&($*2 >9#&%" )'2*=9**"@ &4�D>2( #$ 909>9*#2(, (2%-&(2%<

*&B j&!+$@.*&' -+&(&%"#7)6 !$ 2#9+$A23*&1 -+&A9%.+&1B j&!+$@.*'" -+&(9%9*2 %06 !*$=9*7 (@2%*&E 

8("%'&)#2 ?<m >q), &4�D>*&E =$)#'" +2%"*" ?·Jv<m ! +&!>2+$>" '+$-0"* . >9/$@ J<Jvv >'>B N$ +")B5 -&%$*2 

+9!.07#$#" =")907*&;& +&!+$@.*'.M 2!&02*2E &4�D>*&E =$)#'" (&%" . )9+9%"**&>. -9+9+2!2, -&06 #")'. 2 
0&'$07*"@ 8("%'&)#93 ;$!&+2%"**&;& -&#&'. %06 )9+9%*7&&4�D>*&E 8("%'&)#2 ;$!&+2%"**&;& -&#&'. *$ 

(@&%2 5,5 >q) #$ +&!>2+. '+$-0"* Jv >'>B  

 



������ !" #$%" &�" ! � ��'$(!) *+%,-)!.�)"%&%/$0 

 

�������� ��!"�"#$�%"&��'�$�(!2015!244 

� �����!"#"$ %&'��()#*! ��+,&)#*&- .& ) '&,�$'/�)#*$0 1&*,"��12$3 4#�&'5*#%$6*&4& 7�5,"�&( '�+ 

,�7#�#2$3 4#�&�$'5**&4& 7&"&1� 7�5 �8$�!9�**$ 9)5'1&,"$ 4#�&)&4& 7&"&1� %&/�5)$ ��5)5 7�$)15 � 7&)�:

�;*$ �&7#"&1< =�+,&)#*&- .& '�+ �%�*9�**+ )$�&4$'*&,"$ ��0*�)#**+ 7�$)15 *�&8;$'*& ��&85"5 ,1&,5 )$:

�!*5; )$' �#1�$7��**+ 7�#,"5* "# ),"#*&)5"5 3; 7$' 4&,"�5% 1�"&% '& "�#>1"&�$3 ��;� 4#�&�$'5**&4& 7&:

"&1�< ?1,7��5%�*"#�!*& )5�*#6�*&- .& � 7�&7&*&)#*&%� "57$ 4#�&'5*#%$6*5; ,�7#�#"&�$) �@�1"5)*& 

)�&)�(("!,+ 6#,"15 A1�#7�$ �$'5*5B � �&�%$�#%5 8$�!9� CD %1%<  
E�#;&)�(65 "�- .& *# ,!&4&'*$9*$0 '�*! �&��#;�*&1 '#*&4& "57� *#@"&4#�&)&4& &8�#'*#**+ �,1�#':

*(>"!,+ )$',�"*$,"( %�"&'51 �&��#;�*1�- �#7�&7&*&)#*& *&)50 7$';$' '& �&��&815 ,7�&.�*&3 $*/�*��:

*&3 %�"&'515- .& '&�)&�+> 7�&)�,"5 "�;*&�&4$6*50 "# 1&*,"��1"5)*50 �&��#;�*&1 7�5 7�&�1"�)#**$ 

"�5@#�*5; ,�7#�#"&�$) "#1&4& "57�< 

='$0,*(("! �&��#;�*&1 %#"��$#�!*&4& 8#�#*,� 4#�&�$'5**&3 ,�%$9$- 7�5 2!&%� 7�&'�1"5)*$,"! ,�7#:

�#"&�# 7& 4#�� )5�*#6#>"!,+ %#1,5%#�!*&( 9)5'1$,"( 4#��- 7�5 +1$0 1�#7�$ *#@"5 ),"54*�"! &,$,"5 ) 

4#�&)&%� ,���'&)5.$< F#*� 9)5'1$,"! %&/*# &865,�5"5 *# 7$',"#)$ �$)*+**+ G#�'��,#:H�#�*# [I]J 

 ( ) �������kU rrr -×=max   ACDB 

F�+ �#7&8$4#**+ �")&��**( "��8���*"*5; �#)5;��*! %$/ *#@"&)&( $ )&'*&( @#�#%5- #1,$#�!*$ 

9)5'1&,"$ ��;� 25; ')&; @#� 7&)5**$ 8�"5 7&,"$0*$- )5;&'+65 � 2!&4& �&��#;&)�("! %$*$%#�!*� 7�&.� 
7����$�� ,�7#�#"&�#- *�&8;$'*� '�+ �&�'$��**+ )&'*&3 "# *#@"&)&3 @#�- # �)$'"5 $ '$#%�"� ,�7#�#"&�#<  

K$)�*! 9#�� �$'5*5 7�5 )$'&%$0 7�&.$ ,�4%�*"#- 

�#0*+"&4& 2$>( �$'5*&(- %&/� 8�"5 �&��#;&)#*50 ) 

#*#�$"56*$0 @&�%$- &'*#1 8$�!9 ���6*& 1&�5,"�)#"5,+ 

,7�2$#�!*&( '$#4�#%&( A�5,< IB [I]- +1# '&�)&�+> ��41& 

7���;&'5"5 )$' 7�&.$- �#0*+"&3 @#�&(- '& '$#%�"��< 

F#�$ �&��#;&)�("!,+ &,*&)*$ "�;*&�&4$6*$ 7#�#%�:

"�5 "# 4�&%�"�56*$ �&�%$�5 9*�1&)&4& '�@��1"&�# 

�&�7&'$�!*51# 4#�&�$'5**&3 ,�%$9$- )5;&'+65 � �%&)5 

7�&"$1#**+ 7�&2�,� '�4#�#2$3< 

K&��#;�*&1 7�5,"�&( 1&#��,�*2$3 +)�+> ,&8&( )5:

�*#6�**+ 1$�!1&,"$ 7���4&�&'&1 "# 3; '&)/5*5< F&)/5:
*# &'*&4& 7��$&'� 4&@�&)#*&3 7�#,"5*5 ,5*�,&3'#�!*&:

4& 7�&@$�( 

 ( ) -cosICL

L

D

LLLò +=
p

pp xdxlalL   ACCB 

'� a- l � #%7�$"�'# $ 7��$&' ,5*�,&3'5M lxx N·Lp=  � 8���&�%$�*# 1&&�'5*#"#< 

O�&%5,�&)� #7�&8#2$( &,*&)*5; *#�1&)5; �����!"#"$) �&8&"5 �'$0,*�*& 7$' 6#, )51&*#**+ *#�1&:
)2+%5 1#@�'�5 7�&2�,$) "# &8�#'*#**+ ;$%$6*5; $ *#@"&7����&8*5; )5�&8*52") G�%,!1&4& '��/#)*&4& 

�*$)��,5"�"� '��/8('/�"*&3 *#�1&)&:'&,�$'*&3 �&8&"5 �# "�%&( «F&,�$'/�**+ 4$'�&'5*#%$6*5; "# %#:

,&"�7�&&8%$**5; ;#�#1"��5,"51 7�5,"�&3) � )5;�&)5%5 "# )5,&1&"��8��$�&)#*5%5 &'*& "# ')&@#�*5%5 

7&"&1#%5» AFK PDCCDUDDLQRLB<  

������ �.!S# 7$',"#)$ �&��&8��*&3 @$�56*&3 %&'��$ 4$'�&'5*#%$6*5; 7�&2�,$) "# ) �����!"#"$ 7�&)�:

'�*5; '&,�$'/�*! "# %&'��()#*! '&)�'�*& 7$')5.�**+ �@�1"5)*&,"$ ,�7#�#2$3 9�+;&% )'&,1&*#��**+ 

1&*,"��12$3 4&�5�&*"#�!*&4& "�5@#�*&4& ,�7#�#"&�# A),"#*&)��**+ 9*�1&)&4& '�@��1"&�#- /#�(�$0*&4& 

  

"��.!2!�!#�$%&'()*�)!$�+),'�-��/!!

01+*�+��-$13��4!%*�5)�1�!6!7�) ���$6!�41+��$6!

%*��(*�8!9FlowVision:!

"��.!;!�!�1<6-,1<-51/!*)<6,&(-(1�!!

3��),&��0�!$�+),'�-��/!0-<�+��-$13��0�!!

=*�< �!�,��,'�-3-!9ANSYS:!

 

"��.!>!�!?-,)@�1�(&! 1,& ��(1!*1+���!�1+!

*1��/!*�<+1,6!B-<!�!0�*�<��(-,&��$6!

�)%-*-(�*1!



������ !" #$%" &�" ! � ��'$(!) *+%,-)!.�)"%&%/$0 

122�3451621!72789�:7;2�<�91=!>?@A! 245

!"#$% &' (')#*+,'-./,#(# !0+)$#1"#1"21'/'34 ' &'$#5 )'60#6#,#1',# ,'%$#1+7 6.*8.* *# .,59,90,#: 

-9&#*+$+ *"; 7#(# 0#)0'8%,$%< 

=' *#6#-#(#2 $#-6�2&90,#(# -#*9"21',,; 1+),'/9,# (.*0#*+,'-./,. 6'0'-9&0+ 0%8% 6#&#$% % 

>,9$#1#-% *9?"9$&#0.4 %*#@$#,'"9,# )'60#6#,#1',% $#,@&0%$A.2 (')#*+,'-./,#(# !0+)$#1"#1"21'/' 

>";8#- 1@&',#1"9,,; 60%5,+8 9"9-9,&.1  6.* (#@&0+- $%&#- *# 0%8% (')#0.*+,,#(# 6#&#$% &' :8 @$#@%< 

B#*'"C>. 0#!#&+ !%*%&C ,'60'1"9,. ,' ','".&+/,9 0#)1�;)',,; )'*'/. '90#(.*0#60%5,#@&. *"; (')#*+,'D

-./,#(# $0'6"91"#1"21'/'< 

������� ��!

E< F+,'7@$+7 G<H<4 I'6+(' J<K<4 ='7A91 L<M< F96'0'A+; -,#(#?'),N8 -,#(#$#-6#,9,&,N8 @+@&9-< � 

O<PQ9*0'4 RSSR< � TRR@< 

R< =';1$' ,' $#0+@,% -#*9"C U RSEVEWSTX Y$0':,'< B0+@&0.7 *"; 1"#1"21',,; 1+@#$#*+@690@,#: $0'6D

"+,,#: 0.*+,+ ) (')#0.*+,,#(# 6#&#$% Z F$"'!.,@C$+7 M<[<4 I;6#\9,$# ]<]<4 Q'@&9,$# ]<M<4 Y@+$ 

^<L< 1.* S_<ER<EV 0< 

W< M#"C-+0 `< ]!#"#/$+ 1 6#&#$9 5+*$#@&+ + (')' a)'*'/+ '90#%60%(#@&+3 � «Q'%$'»4 EbXT< � VET @< 

V< I%&#>$+, H<F< F!#0 + 6#*(#&#1$' ,9?&+4 (')' + 1#*N< � O<P Q9*0'4 EbXb< � WEb@< 

____________________________________________________________________________________________

         Ляпощенко О. О. Моделювання процесів сепарації та розробка методики розрахунку трифазного 

сепаратора / О. О. Ляпощенко, І. В. Павленко, Р. Ю. Усик, М. М. Дем’яненко // Матеріали V Міжнародної 

науково-практичної конференції «Інноваційні енерготехнології». – Одеса : Одеська національна академія 

харчових технологій. – 2015. – С. 241–245.


