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A Road Map of the Unutilized Energy Technology
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ABSTRACT: The unutilized energy in urban area is :commercially and environmentally
worth recycling since it can be used as a good energy resource for the heating and cooling
supply. Therefore, once heating and cooling demands are near the available unutilized energy
resources, a high performance district heating and cooling can be realized by the network of
unutilized energy technology. In relation to this circumstance, a road map.of the unutilized
energy technology is presented in this study.
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Table 1 Domestic R&D level

Objectives |Developed

of R&D | country's ch‘).al
achiev
R&D Contents Present oy c| . level o hent
level mn 2015 (%)
@ P @

O Heat recovery
- Low temperature .
70
waste heat recovery
efficiency enhancement

O Thermal storage

- Long-term(year) /
night-time thermal-
storage performance
enhancement

- Construction of

underground thermal
storage in metropolis

O Heating Technology
- Higher efficiency 60 90 95 90
- Higher temperature

O Plant design and
operation technology

95 95 100

60 | 90 90 100

70 | 90 90 100
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Table 2 R&D level in Japan

Table 3 R&D program in Japan

R&D Contents  {c07espondingl  pepy joye) R&D program Contents
technology
— Fifici ol O Heat exchanger development
ictency of plate for the use of unutilized energy
HX is near 99%.
O Heat recovery ) .
- (saturated) O High density heat transport
Low temperature |Heat - Reduction of size X
waste heat exchanger and Costn system development
g?fcigy;rgy giﬁ?ﬁﬂgﬁt - Temperature O Low temperature unutilized
enhancement difference between energy source heat pump

inlet and outlet :
071T

O Thermal storage
- Long-term(year) /|
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night-time storage

thermal-storage | CaPacity

performance and efficiency

enhancement enhancement

- Construction of

underground Ice thermal

thermal storage - Ice packing factor :

storage in performance 807 90%

metropolis enhancement

- High temp.(85C) :
Heat pump cop 8
efficiency and| - Simultaneous heating
performance and cooling :
O Heating Technology| €nhancement | COP 67
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- Higher temperature

- High temperature
output : 150 7 300C

Absorption
heat pump
efficiency
enhancement

~ COP 1.8

O Plant design and
operation
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Optimal plant
design system

~ Evaluation time
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Optimal plant
operation
system

- Overall economy eff.
enhancement up to

20%
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Fig. 1 The present status of unutilized
energy usage in overseas
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Fig. 2 The present status of unutilized

energy usage in each country
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Table 4 Target annual usage of temperature
difference energy in Japan

1996 2010

%(*1) 1997 | 1998 %(*2) %(*3)

2010/1996

33 05| 36 | 41 |58 3 |0.09 abt?“‘ 20
imes
(unit : thousand TOE)

(*1) A ratio to the total renewable energy in 1996
(6.85 million TOE)

(2) A ratio to the total renewable energy in 2010
(19.10 million TOE)

(*3) A ratio to the total primary energy in 2010
(6,160 million TOE)
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Fig. 3 A comprehensive road map of the unutilized energy
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Fig. 4 A road map of the unutilized energy technology
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Fig. 5 A road map of system manufacturing, application and optimization
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