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Design of transonic centrifugal compressor for vehicle
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Abstract : As internal-combustion engine-power density has increased, turbocharger
with high pressure ratio'is required.-With aFully three-dimenson CFD technology, a tran-
sonic centrifugal compressor with pressure ratio 4.0 for vehicle was designed and al so applied
to micro gas turbine. The design methods and principle of transonic centrif ugal compressor
were analyzed.~ The engine-matching test shows that, the performance of the engine im-
proved sgnificantly with the new designed compressor as compared to the prototype com-
presor. The enginefuel consumption was reduced by 4.1g/ kW - h and theinlet temperature
of turbine was decreased by 35 K.
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) Table 1 Main parameters of prototype
, , MTU and new designed compressor
M TU890 ZR125
, S. Tu/ K 298 298
, pu/ kPa 100 100
n (r/ min) 70 000 70 000
’ z 8/8 9/9
' Rin/ mm 17.15 17.15
" 3.5 , Ru/ mm 50 52
L/ mm 46.2 48.4
R/ mm 70 72
! ! B2/ mm 9 9
4.0 w/ (m/ s 513 528
B2/ () - 30 - 30
Rs/ mm 112.5 112.5
Bs/ mm 7.5 7.5
, 3.5 4.0 2
1) n:
, 70 000 r/ min,
2.1
2) W ,
( 2618A) W
530 m/-s. J
) 528 m's. CFD 1
3) Rs 52 mm( 0.5 mm ),
1. ,
225 mm, !
0 20%M 0,
Rl VA ) ’ ’
: 0,
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Compal , 0F
y 3 60
) ; ) = S0t
2 1 L 1 é
& mt
: }()_—
3) , 3[1-
' ’ ](,t.|.4‘1.1.41;1
4) , 60 -50 -40 30 20 -10 0 10
Z/mm
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Fig.1 Meridional view of impeller
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, ANSYS
, 0lid95 , 25 376 ,
) 42 222 . .-
. , 4 .
60% 80 % , 386 M Pa, ( ).
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B 100 20°, 2. 410 M Pa.
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Fig-2 Blade angle\distributions 4
Fig.4 Stressof impéeler
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Fig. 6 Simulation performance of

prototype and new compressor 3)
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