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THE FLOW NON-UNIFORMITY IN COMBASTION CHAMBER  

OF GAS TURBINE ENGINE 

It is considered the parameters that influence the non-uniformity of the temperature field at the 

outlet of the combustion chamber with the account of the probable values of the deviations of the pa-

rameters within tolerances and random deviations of the engine parameters. It is shown the main fac-

tors affects on temperature field at the combustion chamber outlet. 
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?)5.:&##;& >)'@.5; #&.3)*#;, %+/ /+/ "@&8% '+,#;1 ("3 35- 

'+,5":#;A $))%#)<&#"1 '+$A)3)( /)@=)#&#%)(, =)H%)@. ='"@&#-&@ 

+==')/$"@+4"8 H#%+56="" =')3./%)( $7)'+#"-. 

D5- H%)7) ='&)*'+,.&@ >)'@.5. (O) / *&,'+,@&'#)@. ("3. 

( >)'@& )%#)<&#"- H#%+56="1 ='" /)#/'&%#)@ $))%#)<&#"" '+$A)3)( 

" ='" $%&A")@&%'":&$/)@ $))%#)<&#"" /)@=)#&#%)(: 

c c c c
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$))%#)<&#"" /)@=)#&#%)(; t " 0 – =+'+@&%'; %)=5"(+ " =)3+(+&@)7) 

( /+@&'. $7)'+#"- (),3.A+. 
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?'" (;()3& ='"(&3&##)1 >)'@.5; "$=)56,)(+#) $5&3.8I&& '+-

(&#$%(): " #01k tG G L$ 0J . D5- $5.:+- 1JU  +#+5)7":#). ?'"()3"@ >)'-

@.5. (O) / $5&3.8I&@. ("3.: 
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2i1 .y e+ J$ +  

F$& =&'&:"$5&##;& >.#/4"" ='"(&3&#; #+ '"$. 2. 

 

0"$. 2. K+("$"@)$%6 y f$ "J#  " && +==')/$"@+4"- 

O==')/$"@+4"-, ='"(&3&##+- #+ '"$. 2, )*5+3+&% 3)$%+%):#) A)-

')<&1 $A)3"@)$%68: $'&3#&/(+3'+%":#+- =)7'&<#)$%6 "@&&% (&5":"#. 

0 1,8 %S $ R . N+ '"$. 3 ='"(&3&#; ,+("$"@)$%" ( $))%(&%$%("" $ >)'@.-

5)1 (F) " && +==')/$"@+4"- " #2i0
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C%):#&#"& +==')/$"@+4"" $3&5+#) $ 4&568 )*&$=&:&#"- '+(&#$%(+ 

,#+:&#"1 H#%+56="" ='" $%&A")@&%'":&$/)@ $))%#)<&#"" 35- %&)'&%"-

:&$/)1 ,+("$"@)$%" " && +==')/$"@+4"". M/)#:+%&56#) ='"#"@+&@ ("3 

+==')/$"@"'.8I&1 >.#/4"" ( ("3& 
25

i
0 6

0

1
1

1
k

L
J e

L

+ J' (0
$ +) *
0J , -

. T'&3#&-

/(+3'+%":&$/)& )%/5)#&#"& ='" ='"@&#&#"" H%)7) ("3+ +==')/$"@+-

4"" #+ "#%&'(+5& $))%#)<&#"- '+$A)3)( /)@=)#&#%)( )% 0,6 3) 7 

($@. '"$. 3, 7'+>"/ 1), )%#&$&##)& / (&5":"#& H#%+56="" =')3./%)( 

$7)'+#"-, #& ='&(;<+&% 1 %. 

 

0"$. 3. K+("$"@)$%" H#%+56="" =')3./%)( $7)'+#"- )% (&5":"#;  

$))%#)<&#"- '+$A)3)( /)@=)#&#%)( " && +==')/$"@+4"- 

B$$5&3)(+#"- ,+("$"@)$%&1 /)H>>"4"&#%)( (+'"+4"" )% '+,5":-

#;A =+'+@&%')( 3("7+%&5- =')()3"5"$6 ='" $5&3.8I"A "$A)3#;A 

3+##;A: g(Gt) = 0...0,5; g(Fk) = 0...0,0678; g(Z) = 0...0,016; g(Pk) =  

= 0...0,0006; g(Pb) = 0...0,00236; g(T0) = 0...0,0116; g(H) = 0...0,02; g(µ) =  

= 0...0,25; g(T0) = 0...0,17; e = 0,01...0,5; qH = 0,1...0,7. K+("$"@)$%" 

/)H>>"4"&#%)( (+'"+4"" %&@=&'+%.'; ( ET )% /)H>>"4"&#%)( 

(+'"+4"" '+$A)3+ %)=5"(+ " '+,@&'+ =5)I+3" /+#+5)( >)'$.#/" 

='"(&3&#; #+ '"$. 4. 

O#+5", =)/+,+5, :%) ",@&#&#"& /)H>>"4"&#%+ (+'"+4"" =5)I+3" 

>)'$.#/" )% 0,00 3) 0,067, %.&. ( '+@/+A )*;:#;A 3)=.$/)(, (5"-&% #+ 

/)H>>"4"&#% (+'"+4"" %&@=&'+%.'; ( /+@&'& $7)'+#"- ,#+:"%&56#) " 

$)$%+(5-&% 0,0635 (='" /)H>>"4"&#%& (+'"+4"" '+$A)3+ %)=5"(+, 



O.?. ?&/)(, ].W. X(7'+<"#, T.T. N&$%&')( 

 106 

'+(#)@ 0,0001) " 0,0548 (='" /)H>>"4"&#%& (+'"+4"" '+$A)3+ %)=5"(+, 

'+(#)@ 0,01). \%) 7)()'"% ) %)@, :%) $.I&$%(.8I"& 3)=.$/" #+ 

=5)I+36 =')A)3#)7) $&:&#"- >)'$.#/" )/+,;(+8% $.I&$%(&##)& 

(5"-#"& #+ #&)3#)')3#)$%6 %&@=&'+%.'; ( /+@&'& $7)'+#"- " "A 

#&)*A)3"@) .9&$%):"%6. C(&5":&#"& /)H>>"4"&#%+ (+'"+4"" '+$A)3+ 

%)=5"(+ )% 0,001 3) 0,05 (&3&% / ",@&#&#"8 /)H>>"4"&#%+ (+'"+4"" 

%&@=&'+%.'; ( /+@&'& $7)'+#"- )% 0 3) 0,0468 (='" #.5&()@ ,#+:&#"" 

/)H>>"4"&#%+ (+'"+4"" =5)I+3" /+#+5)( >)'$.#/"), %.&. (5"-#"& 

3+##)7) >+/%)'+ #+ #&)3#)')3#)$%6 %&@=&'+%.'; ( /+@&'& $7)'+#"- 

%+/9& -(5-&%$- $.I&$%(&##;@, #) )#) @&#6<&, :&@ (5"-#"& 3)=.$/)( 

#+ 7&)@&%'":&$/"& '+,@&'; >)'$.#/". 

 

0"$. 4. K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% /)H>>"4"&#%)( 

(+'"+4"" '+$A)3+ %)=5"(+ " '+,@&'+ =5)I+3" /+#+5)( >)'$.#/" 

K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% *&,-

'+,@&'#)7) =&'&=+3+ 3+(5&#"1 #+ >)'$.#/& " /)H>>"4"&#%+ (+'"+4"" 

=5)I+3" /+#+5)( >)'$.#/" ='"(&3&#; #+ '"$. 5. O#+5", =)/+,+5, :%) 

#&)3#)')3#)$%6 =)5- %&@=&'+%.' ='+/%":&$/" #& ,+("$"% )% *&,'+,-

@&'#)7) =&'&=+3+ 3+(5&#"- #+ >)'$.#/+A ='" &7) ",@&#&#"" )% 0,1 3) 

0,5, ='" @&#6<"A =&'&=+3+A =')"$A)3"% '&,/)& .(&5":&#"& #&)3#)-

')3#)$%" =)5- %&@=&'+%.'. G+/, .(&5":&#"& *&,'+,@&'#)7) =&'&=+3+ #+ 

>)'$.#/& )% 0,1 3) 0,5 ($@. '"$. 5, gTk3(e1)) (&3&% / ",@&#&#"8 

/)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( /+@&'& $7)'+#"- )% 0,038901 3) 

0,03861. N+ 7'+>"/+A %+/9& )%)*'+9&#) (5"-#"& '+,*')$)( =5)I+3&1 

/+#+5)( >)'$.#/" #+ #&'+(#)@&'#)$%6 %&@=&'+%.'#;A =)5&1. 
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0"$. 5. K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% *&,'+,@&'#)7) 

=&'&=+3+ 3+(5&#"1 #+ >)'$.#/& " /)H>>"4"&#%+ (+'"+4"" =5)I+3" /+#+5)( 

>)'$.#/" 

0+$:&%; =)/+,+5", :%) ",@&#&#"& /)H>>"4"&#%+ (+'"+4"" =5)%-

#)$%" %)=5"(+ )% 0 3) 0,016, %.&. ( '+@/+A JMTG 10227–86, (5"-&% #+ 

/)H>>"4"&#% (+'"+4"" %&@=&'+%.'; ( /+@&'& $7)'+#"- #&,#+:"%&56#) 

" $)$%+(5-&% 0,0075 (='" /)H>>"4"&#%& (+'"+4"" %&=5)%()'#)1 $=)-

$)*#)$%" %)=5"(+ 0,0001) " 0,0030 (='" /)H>>"4"&#%& (+'"+4"" 

%&=5)%()'#)1 $=)$)*#)$%" %)=5"(+ 0,016). \%) 7)()'"% ) %)@, :%) ($& 

", #+,#+:&##;A 35- 3("7+%&5- @+')/ %)=5"(+ ='+/%":&$/" #& (5"-8% 

#+ #&)3#)')3#)$%6 %&@=&'+%.'; ( /+@&'& $7)'+#"-. F@&$%& $ %&@ 

.(&5":&#"& /)H>>"4"&#%+ (+'"+4"" %&=5)%()'#)1 $=)$)*#)$%" %)=5"-

(+ )% 0,001 3) 0,01 (&3&% / ",@&#&#"8 /)H>>"4"&#%+ (+'"+4"" %&@=&-

'+%.'; ( /+@&'& $7)'+#"- )% 0,0030 3) 0,0058 (=):%" ( 3(+ '+,+, ='" 

$'&3#&@ ,#+:&#"" /)H>>"4"&#%+ (+'"+4"" =5)%#)$%" %)=5"(+), %.&. 

(5"-#"& 3+##)7) >+/%)'+ #+ #&)3#)')3#)$%6 %&@=&'+%.'; ( /+@&'& 

$7)'+#"- -(5-&%$- #&$.I&$%(&##;@. 

K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% /)H>-

>"4"&#%+ (+'"+4"" /)H>>"4"&#%+ '+$A)3+ >)'$.#/" " /)H>>"4"&#%+ 

(+'"+4"" 3+(5&#"- ( /+@&'& $7)'+#"- ='"(&3&#; #+ '"$. 6. O#+5", =)-

/+,+5, :%) ",@&#&#"& /)H>>"4"&#%+ (+'"+4"" 3+(5&#"- ( /+@&'& 

$7)'+#"- )% 0 3) 0,0006 ($@. '"$. 6) (5"-&% #+ /)H>>"4"&#% (+'"+4"" 

%&@=&'+%.'; ( /+@&'& $7)'+#"- #&,#+:"%&56#) " $)$%+(5-&% 0,0004 

(='" /)H>>"4"&#%& (+'"+4"" /)H>>"4"&#%+ '+$A)3+ >)'$.#/" 0,0001) 

" 0,00006 (='" /)H>>"4"&#%& (+'"+4"" /)H>>"4"&#%+ '+$A)3+ >)'-

$.#/" 0,002). \%) 7)()'"% ) %)@, :%) /)5&*+#"- ,#+:&#"1 3+(5&#"- 
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( /+@&'& $7)'+#"- #& )/+,;(+8% ='+/%":&$/" #"/+/)7) (5"-#"- #+ 

/)H>>"4"&#% (+'"+4"" %&@=&'+%.'; #+ (;A)3& ", ET. M3#+/) .(&5"-

:&#"& /)H>>"4"&#%+ (+'"+4"" /)H>>"4"&#%+ '+$A)3+ >)'$.#/" )% 

0,001 3) 0,0025 (&3&% / ",@&#&#"8 /)H>>"4"&#%+ (+'"+4"" %&@=&'+-

%.'; ( /+@&'& $7)'+#"- )% 0 3) 0,0023 ($@. '"$. 6, gTk3(gM1)), %.&. 

(5"-#"& 3+##)7) >+/%)'+ #+ #&)3#)')3#)$%6 %&@=&'+%.'; ( /+@&'& 

$7)'+#"- -(5-&%$- $.I&$%(&##;@ " "@&&% 5"#&1#;1 A+'+/%&' (gTk j  

j 0,94gM). 

 

0"$. 6. K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% /)H>>"4"&#%+ 

(+'"+4"" /)H>>"4"&#%+ '+$A)3+ >)'$.#/" " /)H>>"4"&#%+ (+'"+4"" 3+(5&#"-  

( /+@&'& $7)'+#"- 

 

0"$. 7. K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% /)H>>"4"&#%+ 

(+'"+4"" %&@=&'+%.'; =&'&3 ET " /)H>>"4"&#%+ (+'"+4"" 3+(5&#"- =&'&3 ET 
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K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% /)H>-

>"4"&#%+ (+'"+4"" %&@=&'+%.'; =&'&3 ET " /)H>>"4"&#%+ (+'"+4"" 

3+(5&#"- =&'&3 ET ='&3$%+(5&#; #+ '"$. 7. O#+5", =)/+,+5, :%) 

",@&#&#"& /)H>>"4"&#%+ (+'"+4"" 3+(5&#"- =&'&3 ET )% 0 3) 0,0116 

(5"-&% #+ /)H>>"4"&#% (+'"+4"" %&@=&'+%.'; ( ET ,#+:"%&56#) 

" $)$%+(5-&% 0,011 (='" /)H>>"4"&#%& (+'"+4"" %&@=&'+%.'; =&'&3 

ET 0,0001) " 0,004 (='" /)H>>"4"&#%& (+'"+4"" %&@=&'+%.'; =&'&3 

ET 0,015), :%) ./+,;(+&% #+ .@&#6<&#"& (5"-#"- /)H>>"4"&#%+ 

(+'"+4"" 3+(5&#"- =&'&3 ET $ .(&5":&#"&@ /)H>>"4"&#%+ (+'"+4"" 

%&@=&'+%.' =&'&3 ET. \%) 7)()'"% ) %)@, :%) $%)"% ='"#-%6 @&'; 35- 

$#"9&#"- /)5&*+#"1 3+(5&#"- =&'&3 ET, %+/ /+/ )#" ( ,#+:"%&56#)1 

$%&=&#" (5"-8% #+ #&)3#)')3#)$%6 %&@=&'+%.'; ( ET. F@&$%& $ %&@ 

.(&5":&#"& /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; =&'&3 /+@&')1 

$7)'+#"- )% 0,001 3) 0,018 (&3&% / ",@&#&#"8 /)H>>"4"&#%+ (+'"+4"" 

%&@=&'+%.'; ( /+@&'& $7)'+#"- )% 0,0066 3) 0,0163, %.&. =):%" ( %'" '+,+ 

($@. '"$. 7, gTk3(gT01)). F5"-#"& 3+##)7) >+/%)'+ #+ #&)3#)')3#)$%6 

%&@=&'+%.'; ( /+@&'& $7)'+#"- -(5-&%$- $.I&$%(&##;@. 

 

0"$. 8. K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET 

)% /)H>>"4"&#%+ (+'"+4"" '+$A)3+ %)=5"(+ " /)H>>"4"&#%+ 

(+'"+4"" 3+(5&#"- ( %)=5"(#)@ /)55&/%)'& 

K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% 

/)H>>"4"&#%+ (+'"+4"" '+$A)3+ %)=5"(+ " /)H>>"4"&#%+ (+'"+4"" 

3+(5&#"- ( %)=5"(#)@ /)55&/%)'& ='"(&3&#; #+ '"$. 8. O#+5", =)/+,+5 

($@. '"$. 8), :%) ",@&#&#"& /)H>>"4"&#%+ (+'"+4"" 3+(5&#"- ( %)=5"(-

#)@ /)55&/%)'& )% 0 3) 0,0024 (5"-&% #+ /)H>>"4"&#% (+'"+4"" 

%&@=&'+%.'; ( /+@&'& $7)'+#"- #&,#+:"%&56#) " $)$%+(5-&% 0,0025 
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(='" /)H>>"4"&#%& (+'"+4"" '+$A)3+ %)=5"(+ 0,0001) " 0,0005 (='" 

/)H>>"4"&#%& (+'"+4"" '+$A)3+ %)=5"(+ 0,0076). \%) 7)()'"% ) %)@, :%) 

'+,*')$; ,#+:&#"1 3+(5&#"- ( /)55&/%)'& ='+/%":&$/" #& )/+,;(+8% 

(5"-#"- #+ #&'+(#)@&'#)$%6 %&@=&'+%.'#)7) =)5- #+ (;A)3& ", ET. 

F@&$%& $ %&@ .(&5":&#"& /)H>>"4"&#%+ (+'"+4"" '+$A)3+ %)=5"(+ )% 0 3) 

0,0076 (&3&% / ",@&#&#"8 /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( /+@&'& 

$7)'+#"- )% 0,0015 3) 0,0077, %.&. =):%" ( =-%6 '+, ($@. '"$. 8, gTk3(gGt0)). 

F5"-#"& 3+##)7) >+/%)'+ #+ #&)3#)')3#)$%6 %&@=&'+%.'; ( /+@&'& 

$7)'+#"- -(5-&%$- $.I&$%(&##;@. 

K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% 3)5" 

H#&'7"" %)=5"(+ ( )*I&1 H#&'7"" =')3./%)( $7)'+#"- " /)H>>"4"&#%+ 

(+'"+4"" =5)I+3" /+#+5)( >)'$.#/" ='"(&3&#; #+ '"$. 9. O#+5", 

=)/+,+5, :%) .(&5":&#"& ,#+:&#"1 3)5" H#&'7"" %)=5"(+ ( )*I&1 

H#&'7"" =')3./%)( $7)'+#"- ='" $%&A")@&%'"" )% 0,1 3) 0,7 )/+,;(+&% 

#&,#+:"%&56#)& (),3&1$%("& #+ #&'+(#)@&'#)$%6 %&@=&'+%.'#)7) =)5- 

#+ (;A)3& ", ET, H%) 7)()'"% ) %)@, :%) ",@&#&#"& '&9"@)( '+*)%; 

3("7+%&5- ()% @"#"@+56#;A 3) @+/$"@+56#;A) #& *.3&% (5"-%6 #+ '+,-

*')$; %&@=&'+%.'#;A =)5&1 ET. G+/9& $%)"% )%@&%"%6 (5"-#"& 3)=.$-

/)( 7&)@&%'":&$/"A '+,@&')( >)'$.#/" #+ #&'+(#)@&'#)$%6 %&@=&'+-

%.'#;A =)5&1 #+ (;A)3& ", ET, /)%)')&, /+/ ("3#) ", 7'+>"/)( 

($@. '"$. 9), 3)$%"7+&% (&5":"#; (),3&1$%("- 0,072 ='" qH = 0,1. 

 

0"$. 9. K+("$"@)$%" /)H>>"4"&#%+ (+'"+4"" %&@=&'+%.'; ( ET )% 3)5" H#&'7"" 

%)=5"(+ ( )*I&1 H#&'7"" =')3./%)( $7)'+#"- " /)H>>"4"&#%+ (+'"+4"" =5)I+3" 

/+#+5)( >)'$.#/" 
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M='&3&5-&@ =')",()3#.8 H%)1 >.#/4"" 
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'+$A)3)( 
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