Gas Engine Cogeneration System

Energy Science & Technology

Development of Efficient Biogas-Powered 6 kW

The Institute for Energy Utilization,
a division of the National Institute of Ad-
vanced Industrial Science and Technol-
ogy, in cooperation with Aisin Seiki Co.,
Ltd. (Aisin Seiki), has made improve-
ments to the production model of a com-
pact, highly efficient, city gas-powered
6 kW gas engine cogeneration system
manufactured by Aisin Seiki. The 6-kW
gas engine cogeneration unit was suc-
cessfully operated using a low-calorific-
value model biogas. This system is being
viewed as a new means of establishing
small-scale biogas-powered plants at
livestock farms, sewage sludge treatment
plants, and other biogas plants.
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Gas Engine Cogenerator Specifications

Engine Type: Vertical, Water-Cooled, 4-Cycle, 3-Cylinder, Overhead Cam Engine

Engine Displacement: 952 cc

External Dimensions: W; 1100 mm/D; 660 mm/H; 1500 mm

Weight: 465 kg

Total Efficiency: 86.0% (Reference value when used with municipal gas)
Power-Generating Efficiency: 26.5% (Reference value when used with municipal gas)
Waste Heat Recovery Efficiency: 59.5% (Reference value when used with municipal gas)

Diagram of efficient biogas-powered 6 kW gas en-
gine cogeneration system

Discovery of Quantum Phase Transition in

Organic Crystal

- Transformation of crystal binding at absolute zero temperature -
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By reducing the phase transition
temperature to close to absolute zero,
we have achieved quantum fluctuation
(tunneling) between two states of differ-
ent crystal binding—molecular crystals
and ionic crystals—in a single organic
substance (a charge-transfer complex).
The molecular charge (crystal binding)
and dielectric polarization simultaneously
fluctuate at close to absolute zero tem-
perature and the findings represent a new
type of quantum phase transition. We can
expect that the accurate control by use of
both pressure and chemical modification
is a useful method for the further devel-
opment of new materials with diverse
functionality, including non-linear optics
and switching using light, electric field,
current, etc.

Molecular Crystal L lenic Crystal

stror
A DA lonie
Neutral ‘—"
phase transstion Electric palarization
s

(B

Donor( D) moleculs

Neutral phase HC. g (5 a
L
HIS 57CH,

Paraelectric

=]
a lonic phase ol
= Ferroelectric
i 0
L XX
o
0
Qual Prassurs QB Cliy (m=0-4)

-

Chenical modification
{Effective pressure)

Temperature-pressure phase diagram and scheme
of crystal transformation
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