55 46 %55 10 ) ML B T B % #H Vol.46 No.10
2010 4 5 J JOURNAL OF MECHANICAL ENGINEERING May 2010

DOI: 10.3901/JME.2010.10.139
PR AT B 25 S 3 0 R G T 5T

@ " REE BEF IER

(1. AR TR A PR S R B e B A R S0 = Jba 1001245
2. JE T K2R BEIE A H L s B TS50 % b 100124)

WE: AT R IRE RPN E) ) R G Re = RARHIERE, B ) 2 IR0 48 s N g8l ) Rgibi e
ATHEST, R R T AR R, SRR AR 3 BLEAT oA, Il g e vt 5, 6 HRAR M A ik
LA Al 285 AT U0 AIE s 20 AT R G0 R BOR AN ARG 5 200 R G0 8)) i  BE S 50— B St TR SRER IR 5 . B AT 7T 45 1
R, RS 30 MPa, AR 300 L RS, HU&ELNTHREHFEIN, HeREMttaah 1007, ik, 917
98 WATENMRAIZAK L REBCRFIMNAL B &, RGN A TR, SRS Z MR IEWERAMHR RS0
g I AT U T PR R B RS T R

KA AENVAERSINL IR R4

RESHES: U469.76 TKO5 U461.1

Research of Air Powered Engine System Using Two-stage
Single Screw Expander
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Abstract: A new compressed air engine system based on two-stage single screw expander is proposed to increase the energy
utilization rate of compressed air. The distribution of expansion ratios between stages is optimized by building mathematical optimal
arithmetic model with variable metric method and is checked by programming calculation. The influence of total efficiency and
heating temperature on the power performance parameters including total output work and air consumption rate is analyzed. Research
results indicate the best match of expansion ratio is ten to seven (nine to seven and nine to eight are also good) for the same inlet
temperature system with air tank of 30 MPa pressure and 300 L volume. Results also show that heating up inlet air or increasing the
system efficiency can improve the total output work and reduce the air consumption rate. It is concluded that the compressed air
engine system combined two-stage single screw expander with heating is better than single-stage system.
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