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Development of Micro Combined Heat and Power Generation Unit with Extended Expansion
Linkage Engine
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A micro combined heat and power generation
(CHP) unit that uses an extended expansion linkage
engine (EXlink) has been developed with the aim of
simultaneously enhancing fuel efficiency and reducing
the unit size. This is the first mass production known
to date of a compact engine that uses an original
multiple linkage system to realize an Atkinson cycle.

EXlink increases the power output efficiency
by using a linkage system to extend the expansion
and exhaust stroke lengths relative to the intake and
compression stroke lengths. Use of EXlink in a micro
CHP unit increased the power generating efficiency by
3.8 points to 26.3% (lower heating value: LHV), and
optimization of the heat flow design also increased
the overall efficiency by 6.5 points to 92% (LHV),
compared to the 2006 model.

The increased engine efficiency enabled reduction
of the intake air amount which reduced the intake and
exhaust noise and achieved a CHP unit noise value of
43 dB(A)/1m (Japanese specifications).

A depth of 298 mm was achieved in consideration
of installation in the narrow spaces around a typical
Japanese house. In addition to revision of the parts
layout, this realized a 33% reduction in chassis volume
and an 11-kg weight reduction compared to the 2006
model.
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Table 1 Comparison of 2006 model and 2011 model
engine specifications
2006 model | 2011 model
Engine name GE160V GFV110
Bore diameter (mm) 962 ¢53
Intake/compression stroke (mm) 54.0 49.8
Expansion/exhaust stroke (mm) 54.0 741
Intake/compression volume (cm?®) 163 110
Expansion/exhaust volume (cm?®) 163 163
Compression ratio 12.0 12.2
Expansion ratio 12.0 17.6
Rated speed (rpm) 1,950 1,950
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Table 2 2011 model specifications
1¢ 3W 202V/101V 50/60Hz
1.0 kW

Electricity

Heat 2.5 kW
Power supply Grid connection by inverter
Heat recovery 75°C hot water

Output

Efficiencies | Electricity 26.3%
(LHV) Heat 65.7%
Dimensions (LxWxH) 580 mm x 298 mm x 750 mm
Mass 74 kg
Noise 43 dB(A)/1m (JIS B 8627-1)

Starting system Starter generator

(3) EXlink #£#01C & 2 WPFXCRO RE L & £ v &Kkl
&0, 43 dB(A)/1m DOEEEE & EHK L 72

(4) /MBI D KT L — AR OMAE R EEB T
VY, 2006 FEEF L 11 kg v v OREAL & 3EK
L 7.
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