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Abstract:

between the compressor and the turbocharger under the

In order to improve the matching accuracy

unsteady flow condition, the internal joint operation law
method was proposed based on the turbocharger
operating  conditions, and the unsteady flow
characteristics of the compressor with different structures
and performance correction were studied. The results
shows that among the three structures of compressors,
except for the high speed and high flow rate joint point
operation condition, the unsteady flow performance of
the equal-length blade compressor with a 1 mm reduction
in inlet diameter has obvious advantages and a better
surge performance. After the correction of compressor

performance based on the unsteady coefficient, the
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performance of the compressor was closer to the real

working condition.

Keywords: engine; turbocharger; COmpressor;

internal joint operation law; unsteady flow
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Tab.1 Technical parameters of original compressor
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RS AT WA+ K%
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JrCFEEImALHE R /L 1.5
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Fig. 1 Fluid domain of original compressor
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Fig. 2 Test verification of compressor model
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Fig. 3 Energy transfer process in turbocharger
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Fig. 4 Distribution of power transfer coefficient
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Tab. 2 Working condition points
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Tab.4 Comparison of unsteady flow performances of different compressor structures at a low speed and low

flow joint point

RS LAY SR SETRCR/ % SERFE/ W AER RIS ARERRCRMIE/ X A R/ kW
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Fig. 7 Unsteady flow performance of different compressor structures at a low speed and low flow joint point
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Tab.5 Comparison of unsteady flow performances of different compressor structures at medium speed joint

points
FESHLEEH SEH I e E EWFEY/KW  ARER EIE  ARERRCREIE/ % ARE R FRTIIE/ KW
JEUL 1.826 64. 381 3.866 1.914 67.401 4.079
45k A 1.842 65. 468 3.905 1.901 66.843 4.040
45k B 1.832 65.097 3.750 1.924 68. 250 4.044
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Fig. 8 Unsteady flow performance of different compressor structures at medium speed joint point
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Tab. 6 Comparison of unsteady flow performances of different compressor structures near surge joint points

REXTEL. AN 9 Hhal LAIFE H , 4544 B B8Ry LT+ T
B BEAY IR LU 22 (B OR, OR Fe o RLIE, 7E 3 Fh4S

FEAMLEEH FEH R FEHRCR/ Y EHFFET/KW  AREEIELE  AERERCRIE/ Y B HFEDIIE/ kW
JEHL 1.821 60. 685 3.577 1.912 64. 286 3.789
45k A 1.829 60. 176 3. 648 1.907 64. 086 3.793
454 B 1.838 62. 278 3.592 1.926 65. 426 3.786
010 —EHL o EHLEHH(E by TSEAL O w U
) —e- ZEHA e BEHAIR LIS -e- ZEHA e FEFMIARI(E
pos| ~A-GHIB & BRI 72| -a-ZEB_ a GHBACKH
’ & JFHLE R HE ol ¢ JEHLE 3R A
2.00 -
<5 =N o 68
i 1951 4{; 66
190} 641
62
1.85| I
1.80 LA gg : : : '
'0.030 0.035 0.040 0.045 0.050 0.055 0.030 0.035 0.040 0.045 0.050
i / (kgs™) i / (kgs™)
a JEHb b &

E9

EkiRk R TR RESVSEHEE R RN LR

Fig. 9 Unsteady flow performance of different compressor structures near surge joint point
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Fig. 11 Unsteady flow performance of different compressor structures at a high speed and large flow joint point
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Tab. 8 Unsteady flow power consumption factor of compressors
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Fig. 12 Power consumption and internal joint operation before and after correction based on unsteady flow

power consumption coefficient
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