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Abstract: The€effect’ of Reynolds number on the characteristics of thelLow Presaure Tur-
bine (L PT) was investigated and the variations of flow structuresw ith Reynolds num ber w ere
analyzed by numerical smulation The results show that the efficiency of L PT is decreased w ith
the reduction of Reynolds number, and the relationship betw een the efficiency and Reynoldsnum-
ber change is non-linear. Obvious changes of blade surface velocity distribution at different
Reynolds number can be found,w hich induce the increasesof profile lossand ssoondary flow loss
The reaults alo show that the design of blade surface velocity distribution has significant influ-
ence on turbine characteristics changew ith Reynolds number. It isvery mportant to the aerody-
nam ic design of L PT w hich is intended to operate at low Reynolds number conditions

Key words aerogace propulsion systam; Reynolds number; turbing profile loses
Loondary flov loses

, , , PW545 ,

© 2003- 11- 04, . 2004- 03- 10
(502006001) ; (0351030)
(1973- ),



6 : 823

4% k-€
[1] « »
AE3007H 19 800 m , :
(2 k-€
, 38 1
1 1 ( 1
) 1
el : Y* 5
, 25 000,
2
' 21
’ 1% ,
( )
1

Table X Camparison of the exper ment and
calculate performance of L PT
on ground condition

1441.3 1420.1
, 352.5 353.4
2.16 2.19
0. 885 0.883
- 22
‘[ S on : 1. 065% 10°(
3 ), 5.71x 10* 1.76x 10%
0. 940x 10*( ) Re
1
Fig 1 Sketchmap of mesh 5
Fluent , ,
N-S

, , (Re> 1x 10%),



824 19
PW 545 A 122 1031
1.01 |
3 PW 545 " 0.99 ’- &— APNASA
] & 0.97 : ~E}— MNASA Data
090 L —A— FTB Data
I 0.95 -
| .93 ’— I | I i i i -
0.85 0 50 100 150 200 250 300 350
- Re/10%
i .
;. 080
*® ! 3 PW 545 (41
Fig 3 Nomalized Efficiency vsReof PV 545L PT
0.75
1 ) | T S S B
0 50 100 150 200 250 23
Re/1O?
2 10%,
Fig 2 Efficiency vsReof aL PT
2 3 , PW 545 ,
PW 545 ,
) 4 7
(5]
0.8 0.9 0.9
0.7 . 0BF - 0.8
' 07}, . 0.7 .
0.6 . .
3 . . g 0.6 £ 0.6 -.
= 0.5E, - " = 0.5F, 0.5 . i
0.4 . 0.4 . 0.4 -
- 03 03f .-
03f" et 0.2 L L B 02p" N ‘ ,
0065 0075  0.085 “006 007 008 009 0.06 007 008 009
x X X
FERN i e %
0.7: 0.8 0.7
06} ur 07F T Tmeer 0.6 .
i “. 0.6 ) ' 0s "
0.5 Lt o .
3 oab . 2 osf, R 3 o4f AR
. ® . 0.4 . 03 .
03F ooeve” 03F ... . 02 ..
2b s 02} L ol L
0.065 0075 0.085 006 007 008 009 006 007 008 009
x X X
ERFH L o R
4

Fig 4 V elocity distribution of the first vane
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Fig 5 V elocity distribution of the first'blade
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Fig 6 V elocity distribution of the second vane
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Fig 7 V elocity distribution of the seoond blade
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Fig 8 Extreme stream line on suction surface of I_—\\.
the second vane | !
- R

RN B

9
Fig 9 Extrene strean line on presaure surface of

the second vane

[6] !
T106D-EIZ : ,



827

10

Fig 10 Extreme streanline on suction surface of

the second blade
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Fig 11 Extrame streamline on presaure surface
of the soond blade
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