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Development of High-Efficiency Miller Cycle Gas Engine
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Gas engine cogeneration is gaining popularity, due to its high efficiency and low exhaust emission. Recent
technological progress in gas engines and gas turbines has led to high cogeneration efficiency. As the advantages
of cogeneration have become more widely recognized by customers with comparatively low demands for heat, it
has become more widely used in a variety of fields. This trend is expected to accelerate and further improvement
in generation efficiency of gas engines is an urgent task. Mitsubishi Heavy Industries, Ltd. and Osaka Gas Co., Ltd.
have jointly applied the Miller cycle to a lean-burn gas engine, developing the world’s first gas engine in this class

to achieve 40% generation efficiency. The 280 kW engine was commercially released in April 2000.
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Relation between expansion ratio and thermal
efficiency (calculation results)
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Relation between effective compression ratio, and ther-
mal efficiency and supercharging pressure (test results
from six cylinder engine)
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Test engine specifications
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Effect of main chamber shape on engine
performance (experimental results of single
cylinder test engine)

ZEETHE Vol 38 No. 4 (2001-7)



208
Y. K3 ENERBSBRIBED LD, v X IHE
ELIZCWRdIZ ik 2 B 5 Z 9 TE, BRENSE
HE gupi EHSY), HEH THC BEEL, BI=rlE{T
252 LG5,

(2) 27—)vlk

KIZAT—NWHOBEIZ DWTHEL 2, AT7—NIbE
3. WRICHE-STL ) > FWICEL B ERFES 2R3
fifETH B, AT —NVHEEZ 2GEDOEFEETE L AR
DR AICRT, K4 (@R T LI 27— bE
(T3 EBFEREDRKEIRE () EZEEHM LS
CTedhs, ZHSEn v X 72FE LT ks, &
1BV AT =NV IIEEOBER T A b2 ) > 75 4
DECEFEDIE (), BRI RE( LD, Lo TH4
Mt Loic, mA7—0LoEE13EE THC (Total
Hydro-Carbon) BEIEVIZ L 200b 5T, BdiEm -
L7, ZOREBERD L 2T —NHIEDDREIZT S
ZEElL7

(3) &I=Z

BEXT 22> 0> Tld, BIERADOKEEALEIZEL S
Db —FKPEOEHESOMEIC R ELRELRITT
EDGrIr o TETW D, Tb bRIERNEEK & EILLR

08¢ .

£ — AT =)

07F — i FRT=)
~ o6k — I &XT—N
?‘/ 0.5§
# 04f
#H F
e 0‘35
b 0.2F

0.1

0:

—30 0 30 60

g5 78E (°CA)
(a) #FER

‘3\, 42 -
3 r
= 40r
& C
B 3L =O=-EXT-N
& F A T
AT e F A
A Lo o b e Ly
H 34 L
E
g -
a -
F &, F
-1
® 3 F

Coo v b ey )y

G
5°CA
Aok B

(b) BHERUHRTHC

4 RT—NIEOBREZERUEIERE~OFE (B
EERBRER) AT LR ERL 25
MEREETEDLZEDGH5, :
Effect of swirl ratio on rate of heat release and
engine performance
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Specifications of high efficiency Miller cycle gas engine
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