
http://sntbul.bmstu.ru/doc/586036.html

!"#$006.83

%&'()*+$',-.&$/+012)31$4/1)5(&/1,+6&-$&$41,)/12678$/+'2)(1,

!"#$% &'(., !"#$%&"

'(!!)*+,-./../+,01,2(!345+,2678,)91,:1;1,<5#95&5,

35=%$>5,?@(9ABC"%>&D%,!)!"%9D,54"(95")E5F)),A>()E4($!"45G

:5#H&DI,>#3(4($)"%JBK,L)JB&)3(4 M1N1+ 3."1&1, $(F%&"

'(!!)*+,-./../+,01,2(!345+,2678,)91,:1;1,<5#95&5

gss@bmstu.ru

!"# $%&'()*+),-# (%)./# 0# 12'34# 5'62.78%9):3# 8%3)';'&,-/# 2'<8,# 0'# 0$%3# $=%9"3#

(%*8%;.)'$8,# ,$2';.>478$*# 0:<,$;,8%;.):%# $9%($80"?# @),# 'A;%&<"78# )"6#B,>).# 248%6#

9%+%),*#6)'&,3#>"("<#0#29'=%$$,')";.)'-#(%*8%;.)'$8,#,#0#'A:(%))'-#B,>),?

@()'-# ,># 8"5,3# 29'=%$$,')";.):3# >"("<# *0;*78$*# >"("<,# 0# 'A;"$8,#

5')$894,9'0"),*/# 29',>0'($80"# ,# ,$2:8"),*# # ,>(%;,-?# C;*# ,3# 9%+%),*# ,$2';.>478$*#

29'&9"66):%#29'(458:/#,6%)4%6:%#5"5#DEFG?##H"5,%#$,$8%6:#05;7<"78#0#$%A*#5'62;%5$#

6'(4;%-/##0:2';)*7I,3#9"A'8:#'8#$'>("),*#6'(%;,#('#%%#,$2:8"),*#0#9%B,6%#J,=9'0'-#

164;*J,,?# K8'# )%# 4(,0,8%;.)'/# 2'$5';.54# 29',>0'($80'# ,>(%;,*# ,# %&'# ,$2:8"),%# 0#

9%";.):3# 4$;'0,*3# 89%A4%8# 6)'&'# $9%($80# ,# 09%6%),?# L'9">('# 0:&'()%%# $6'(%;,9'0"8.#

<"$8.#MN#,>(%;,*#)"##KOP?#

O#)"$8'*I,-#6'6%)8#)"#A';.+,)$80'#29%(29,*8,-#,$2';.>4%8$*#'()'09%6%))'#(0%#

,# A';%%# DEFG# $# 9">;,<):6# )"A'9'6# 29,5;"():3#CAD/CAE/CAM –6'(4;%-/# 5"B("*# ,>#

5'8'9:3# ,6%%8# $'A$80%)):-# ='96"8# 39")%),*# (")):3?# F9,# 2%9%("<%# &%'6%89,<%$5,3#

6'(%;%-#,>#'()'-#$,$8%6:#0 (94&47/#5"5#29"0,;'/#0'>),5"78#29'A;%6:/#$0*>")):%Q

- $# '&9"),<%)):6,# 0'>6'B)'$8*6,# R,;,# $# '8$48$80,%6S# 89")$;*8'9'0/# 5'8'9:%# (';B):#

'A%$2%<,0"8.#'A6%)#(")):6,T

- $#2'8%9%-#,)='96"J,,#29,#29%'A9">'0"),,#%U#'()'&'#6"8%6"8,<%$5'&'#29%($8"0;%),*#0#

(94&'%T

- $#9">)'-#89"58'05'-#29"0,;#>"2,$,#,#<8%),*#='96"8'0#="-;'0T

- $#9">):6,#0%9$,*6,#='96"8'0#="-;'0#,#89")$;*8'9'0?

F%9%<,$;%)):%# 29'A;%6:# 29,0'(*8# 5# 2'0:+%),7# 5';,<%$80"# '+,A'5# 29,#

29'%58,9'0"),,/#40%;,<%),7#$9'5'0#2'(&'8'05,#29',>0'($80"#,#8?(?/#<8'#0;%<%8#>"#$'A'-#



P';'(%B):-#)"4<)'-8%3),<%$5,-#0%$8),5#VDWW-51038

>"6%8):%#15')'6,<%$5,%#2'8%9,#,#$4I%$80%)):6#'A9">'6#$5">:0"%8$*#)"#$%A%$8',6'$8,#

29'(45J,,?# K5')'6,<%$5,%# 2'8%9,# 6'&48# A:8.# 0:>0"):# 8%6/# <8'# $# ,$2';.>'0"),%6#

&%'6%89,<%$5'-# 6'(%;,/# $'(%9B"I%-# '+,A5,/# 9">A,%),%# )"# 5')%<):%# 1;%6%)8:# ,#

29'0%(%),%# <,$;'0'&'# ")";,>"# 2'#PXK# R6%8'(4# 5')%<):3# 1;%6%)8'0S# A4(%8# 0:2';)%)'#

)%0%9)'?# K8'# 6'B%8# 29,0%$8,# 5# '<%).# $%9.%>):6# 2'$;%($80,*6/# 2'$5';.54# PXK#

,$2';.>4%8$*# (;*# ")";,>"# 2'0%(%),*# $,$8%6:# 0# 9">;,<):3# =,>,<%$5,3# 4$;'0,*3?#

F9'A;%6:#&%)%9"J,-#$%85,#6'&48#0'>),5)48.#,#2'#(94&,6#29,<,)"6Q

- (;*# 2'0%93)'$8%-# >"("):# )%$'06%$8,6:%# 9">6%9):%# 2"9"6%89:/# <8'# 6'B%8#

29,0%$8,#5#$'>("),7#5')%<):3#1;%6%)8'0#)%5'99%58)'-#='96:T

- $;'B)"*# (;*# "08'6"8,<%$5'&'# &%)%9"8'9"# $%85,# &%'6%89,<%$5"*# 6'(%;.# CAD/# 0#

5'8'9'-#29,$48$80478#4>5,%#2';'$:#,;,#0,)8'0:%#2'0%93)'$8,T

- 4$8")'0;%)#B%$85,-#5')89';.#)"(#='96'-#1;%6%)8'0?

F'18'64# 9%+"8.# 29'A;%64# ,)='96"J,'))'&'# 0>",6'(%-$80,*# DEFG# )4B)'#

5'62;%5$)'/# 29%(4$6"89,0"*# 9">;,<):%# 0"9,")8:# 'A%$2%<%),*# $'06%$8,6'$8,#

,)B%)%9):3#(")):3?#

@(),6# ,># 0"9,")8'0# 9%+%),*# *0;*%8$*# ,$2';.>'0"),%# 2'24;*9):3# 29'&9"66):3#

6'(4;%-/# ,$29"0;*7I,3# (%=%58:# &%'6%89,-?# O# ("))'-# 9"A'8%# 0:2';)%)'# 9"$$6'89%),%#

8%54I%&'#0"9,")8"#$#,$2';.>'0"),%6#$;%(47I,3#$9%($80Q

- DEFG#$9%()%&'#49'0)*#RSolid Works);

- DEFG#8*B%;'&'#49'0)*#RYD TransVidia, CATIA, ANSYS).

F%9%<,$;%)):%# CAD/CAE–$,$8%6:# ('$8"8'<)'# 6'I):%# ,# 4),0%9$";.):%?#

H9")$;,9478# A';.+,)$80'# ='96"8'0# (")):3# Rdxf, iges, stl, vda-fs, vrml, step ,# (9?S# ,#

&"9")8,9'0"))'#6'&48#,$29"0,8.#$89458494#29'$8'-#6'(%;,/#)'#%$;,#6'(%;.#29%($8"0;*%8#

$'A'-# # $A'9'<)47# %(,),J4# ,;,# $;'B)47# 2'# $'(%9B"),7# 5')$89458'9$547# ='964/# 8'#

29"0,;.)'%# ,$29"0;%),%# )%# &"9")8,9'0"))'?# Z"I%# 0$%&'# 2';4<"%8$*# 8"5/# <8'# 6'(%;.#

29,),6"%8#)%0''A9">,647#='964?

F'# 9%>4;.8"8"6 ,$$;%('0"),*/# 29,0%(%)):3# 0# 8"A;,J%# [/# $"6:6# 1==%58,0):6#

'5">";$*# 29'&9"66):-# 2"5%8# ANSYS?# F9'&9"66"# Solid Works >"=,5$,9'0";"# <"$8.#

'+,A'5/#)'#)%#$6'&;"#,$29"0,8.?#F'3'B"*#$,84"J,*#,#$#29'(458'6#3D TransVidia. CATIA

)%# 29%()">)"<%)"# (;*# ;%<%),*# ,# 29'0%95,# 5"<%$80"/# (;*# 18'&'# 9">9"A'8")# '8(%;.):-#

6'(4;.#Q-Checker.

P:# ,$2';.>'0";,# (0"# 6'(4;*# 2"5%8"# ANSYS?# K8' Design Modeler , ICEM CFD. 

F9,6%)%),%# Design Modeler 2'>0';,;'# $'59"8,8.# 5';,<%$80'# '+,A'5/# )'# # 2'2:85"#

,$29"0,8.#G-FA-NA Narrow face R\>5"*# &9").S )%# 40%)<";"$.# 4$2%3'6?# P'(4;.# ICEM



http://sntbul.bmstu.ru/doc/586036.html

CFD/# 29%()">)"<%)):-# 2'# A';.+%-# <"$8,# (;*# 9"A'8:# $# PXK/# 2'>0';,;# ,$29"0,8.# 0$%#

'+,A5,# )"# >"("))'6# 49'0)%# 8'<)'$8,?# # ]$29"0;%),*# &%'6%89,,# 6'(%;,# 0# ICEM CFD

0'>6'B)'# # 0# "08'6"8,<%$5'6# ,# 94<)'6# 9%B,6"3?# !%$6'89*# )"# ")&;'*>:<)47# 0%9$,7/#

29'&9"66"# ,6%%8# ,)84,8,0)'# 2')*8):-# ,)8%9=%-$# ,# ;%&5'# )"$89",0"%6:%# 2"9"6%89:?#

@A^%58# ,$$;%('0"),*# ,# '5)'# 29'&9"66:# 2'5">")'# )"# 9,$4)5%# [?# O:2';)%)):-# ")";,>#

5"<%$80"#6'(%;,/#2'>0';*%8#9%+,8.#29'A;%64#&%'6%89,,#,#$(%;"8.#6'(%;.#29,&'()'-#(;*##

9"$<%8"#0#9">;,<):3#29%(6%8):3#'A;"$8*3?#X9'6%#8'&'/# ICEM CFD 6'B)'#,$2';.>'0"8.#

5"5# 0$2'6'&"8%;.):-# ,)$8946%)8# (;*# 2'(80%9B(%),*# 5"<%$80"# 6'(%;,/# >"9")%%#

29'0%9%))'-#0#(94&'-#$,$8%6%?#F9'0%954#6'B)'#29'0'(,8.#$##89%A4%6:6#('24$5'6?#

G,$?#[?#C%=%58):%#9%A9"#,#&9"),

]$29"0;%))47#6'(%;./#29%($8"0;%))47#)"#9,$4)5% 2, 6'B)'#4$2%+)'#,$2';.>'0"8.#

(;*# <,$;%))'&'# 9"$<%8"# 0# 9">;,<):3# 29%(6%8):3# 'A;"$8*3/# 2%9%("0"8.# 0# 9">;,<):%#

CAD/CAM/CAE $,$8%6:?# # E# A:$89:-# 6%8'(# ,$29"0;%),*# 2'>0';,8# 0'>'A)'0,8.# 9"A'84#

)"(#6'(%;.7#A%>#>)"<,8%;.):3#15')'6,<%$5,3#2'8%9.?



P';'(%B):-#)"4<)'-8%3),<%$5,-#0%$8),5#VDWW-51038

G,$?#_?#\$2%+)"*#&%)%9"J,*#$%85,

M

%>%H%&B,(O&5>#P%&&DQ,(R)O(3,),)Q,)!A>54J%&)%

F9'(';B%),%#8"A;,J:

A description of the 

error (@2,$"),%

'+,A5,)

ICEM CFD Design Modeler Solid Works 3D TransVidia

@
A
)
"9
4
B
,
;

]
$2
9
"0
,
;

@
A
)
"9
4
B
,
;

]
$2
9
"0
,
;

@
A
)
"9
4
B
,
;

]
$2
9
"0
,
;

@
A
)
"9
4
B
,
;

]
$2
9
"0
,
;

G-FA-NA Narrow 

face (\>5"* &9").)
- - + + - - - -

G-SU-UN Unused

patches

R!%,$2';.>4%6:%#

;'$548:S

+ + + - + - - -

G-SH-FR Free Edge

RD0'A'()'%#9%A9'S
+ + - - + - + -

G-FA-EG Large edge 

face gap 

R`';.+'-#>">'9#

6%B(4#9%A9'6#,#

&9").7S

+ + + -/+ + -/+ + -

A description of the 

error (@2,$"),%
ICEM CFD Design Modeler Solid Works 3D TransVidia

!"#$%#&'

()*+,-.

/#+(0''

1)'2-)3'

%)34)5+

56+'

'



http://sntbul.bmstu.ru/doc/586036.html

'+,A5,)

@
A
)
"9
4
B
,
;

]
$2
9
"0
,
;

@
A
)
"9
4
B
,
;

]
$2
9
"0
,
;

@
A
)
"9
4
B
,
;

]
$2
9
"0
,
;

@
A
)
"9
4
B
,
;

]
$2
9
"0
,
;
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2. `94*5"# O?E?# - ])B%)%9):-# ")";,># 0# abcdc# efghijbkl?# \<%A)'%#

2'$'A,%?#Z"$8.#[#– 2010. – _W[#$?

3. C4("9%0"# !?m?# D"6'4<,8%;.# SolidWorks 2010.-DFA?Q# `nO-F%8%9A49&/#

2011. – o[p#$?
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5. s'58%0 O";%9,-?# ANSYS Advantage. G4$$5"*# 9%("5J,*?- P?Q# tE@#

uXECVvP#D,-E--K$w/#_q[q?#– YY#$?

6. x%;*%0#E;%5$")(9?#D,$8%6"#5')89';*#5"<%$80"#J,=9'0'-#6'(%;,?- P?Q#
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G-SU-IS Self-

intersecting surface

(D"6'2%9%$%5"7I"

*$* 2'0%93)'$8.)

+ + - - - - -

-

G-CU-IS Self-

intersecting 

curve(D"6'2%9%$%5

"7I"*$* 59,0"*)

+ + - - - - - -
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