i - SIS - IR
;\/\' s 5\/‘ ﬂ— T
554245 (2024) 55 10 Transactions of CSICE Vol.42 (2024 ) No.1

DOI: 10.16236/j.cnki.nrjxb.202401010

B B ZE LV RINESTEL G =50

WER, ., AERE
AU PR T RS M-S E2=Be, Jbat 100081)

FEE . TR TO0T VCEC3S 25 Pk B s U NI 32 =5 R RE R FHZ, 0% A G2 R ShHLIC B L3 S
ML, RABEEEXFEESVHT T, PR TR, 5 RPN EE, Do idafe T 3
FUASRI B 22 S B RSB, HAGOART . S5 RS F008 B A %) L A3, dE—25 B T R LSRR ok
. SERIRWL: MAAY FEAs TR TARH . (L PFERCMBEEFERUW LU By 6 ¢ 3+ 1. ARk FEAEPLE
kT[] B A I e T, A5 2 R TR Ay [ i it O U 3 R IR B IR A R iR . R i TR R o b
85%, HARRI N sl ik AR, LG AW ERRCRIE R T 6%, Wi Ik AIE R . IE(E R IEE)
ANATHRSNURREAL. IR TAERR T AW A RIFERHLH] A o] 336 B 22 %6 Re AR (2 i pLEe, RS
WAL THR AR .

KB HHMTEERINL; BNESHL; ARk, W R

FESES: TK441.2 XERFRRAD: A XEHE: 1000-0909 (2024) 01-0078-09

Electric Compressor Optimization and Entropy Generation Analysis in
a Free-Piston Engine Generator
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Abstract: An electric compressor matching to a free-piston engine generator was optimized using a genetic algo-
rithm and the internal flow characteristics were investigated. The flow losses due to various irreversible factors were
quantified by entropy generation analysis. Moreover, the entropy generation and vorticity distribution of the com-
pressor before and after optimization were compared and analyzed to further clarify the optimization strategy. The
results show that the ratio of turbulent dissipation, heat transfer dissipation and viscous dissipation in the impeller
and diffuser is nearly 6 : 3 : 1, respectively. Irreversible losses are mainly concentrated in the shroud gap and blade
pressure surface. The source of loss is the tip leakage flow with part of the main stream mixed with the reverse vor-
tex. Turbulent dissipation in the volute accounts for more than 85% of the dissipation, specifically in the form of
local losses and friction head loss. The isentropic efficiency of the optimized compressor has been increased by 6%
and the range and magnitude of the vortex clusters in the flow passages are substantially reduced. The irreversible
flow losses are also reduced. The above work reveals the influence of irreversible factors of different dissipation
mechanisms on the energy loss and provides guidance for the aerodynamic optimization design of the compressor.
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