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Abstract

District heating and cooling system has significantly to improve overall energy
efficiency by through regional energy integration and to maintain high efficiency of
heating and cooling systems. Comparing with the individual cooling or heating
system, DHC may increase 25%~35% overall energy efficiency, decrease 54% CO,
emission and reduce city’s heat island effect. There are brilliant systems for over 40
years in the foreign areas. In 2006, there are 150 DHC systems and 84 qualified
companies in Japan. 75% of the qualified DHC systems use nature gas and electric
power as the energy source. They supply ice water, hot water or steam to the local

restaurants and commercial buildings.
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In order to encourage the industries to establish DHC systems in Korea and
Japan, all DHC systems use gas prices as the market price of 39% and 55% to create
incentives to build and use. Promote the DHC key success factors were the need to
improve the regulations and its supporting measures. For example, Japan's "Heat
Supply Business Act" stipulates that new floor area of more than 10,000 square
meters, air conditioning systems must be in DHC system, to reach an overall objective
of energy saving and carbon reduction.

Keywords: District heating and cooling system, energy efficiency, heat island effect
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Optical image sensing with application to industrial
combustion systems: a review
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Abstract

Industrial combustion furnaces are important equipments for chemical and
manufacturing plants. These utility systems provide heat and steam in production
process. It is necessary to consider safety, economy and environment issues at the
same time when operating combustion system. Temperature, pressure, and flow rate
measured from classical sensors can only obtain partial information of combustion
system, but flame states have to be observed and manipulated by experienced operator.
In recent years, optical image sensing technologies are drastically in progress and
applied to industrial furnaces. The targets of novel control systems are

IEHRF T IRERERBEFAY 7 BT B > E-mail: ChenKai@itri.org.tw
P1IEHE ] RS R B R T T F"‘ i
*#ﬁ:m/@“ﬁu%ﬁb BB TP YR
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to sense the flame state to control the furnace automatically. The purpose of this paper
is to collect and describe the research results of this application field, which includes
the following topics:(1) safety monitoring of the flame for combustion systems; (2)
analysis, forecasting and optimization of combustion systems by using flame images
and process information; (3) temperature field distribution and combustion efficiency
assessments by using VIS images.

Keywords: Combustion system, flame image, flame monitoring, temperature field
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Abstract

This artcle introduces the applicable status of oxygen-enriched combustion for
industries based on the results of the interviews with the users or manufacturers and
referring related references. The industries include waste disposal, iron and steel,
glass, power plant, smelting, ceramic and cement, food and chemical industries.
According to desire, oxygen cost, technical suitability, energy and economical
benefits, all industries are opportunities for applying oxygen-enriched combustion

except power plant.
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A Study of Tantalum Barrier Layer Effects in
Thermoelectric module
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Abstract

Diffusion barrier layer plays an important role to influence the reliability and life
time of thermoelectric module. In this study, sandblast pretreated the surface of TE
material to increase adhesive force between TE material and barrier layer. Tantalum
(Ta) and Nickel (Ni) were sputtered to TE material in order. The nickel was be used
the adhesion layer between Sn-Ag-Cu solder and TE legs. TE legs were
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soldered with copper (Cu) electrode and annealed at 200°C for 1 hours in vacuum.
This investigation measured the TE performance, including electrical conductivity
and Seebeck coefficient, during soldered and annealed processes. The EDS analyzer
had shown that TE legs with Ta and Ni layer could prohibit Cu and tin (Sn) atom into
Bi2Te3 alloys. Therefore, the electrical conductivity was slightly different in TE
material during these processes. Nevertheless, due to heat resistance between
interfaces induced the temperature difference between TE leg and Cu electrode, the

effective Seebeck coefficient was reduced at the same extremity temperature.

Keywords: Thermoelectric modular, diffusion barrier, bismuth telluride
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Development of methanol processor combined with catalytic
combustor for methanol steam reforming
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Abstract

The methanol steam reforming (SRM) system must be heated because the SRM
reaction is endothermic. In this regard, using catalytic combustors as the heating
device is a Dbetter choice than using electrical heaters. We have successfully
demonstrated that it is possible to obtain acceptable start-up times for a methanol
reformer without utilising electrical energy to heat the components of the system. The
temperature of the micro-channel plate of the catalyst bed was over 350°C (local
maximum temperature) after start-up of 2-3min. Both conditions showed greater than
99.9% methanol conversion to H,O and CO,. This implies that degradation of

Pt/Al,O3 was insignificant during the experiment.

Keywords: Methanol steam reforming, catalytic combustor, methanol processor
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Chemical Looping Technology — Opportunity and Challenge
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Abstract

CO; emission is the major cause of Climate change, which is becoming an issue
of global concern. There are many emission resources; nevertheless, power plant
makes the most contribution. If it is possible to capture CO, from the power plant flue
gas, that will be much helpful to satisfy the target of Kyoto protocol in order to reduce
green house gas emission. Therefore, most of the countries are doing their best effort
to develop CO, capture technologies. In principle, current under developing
technologies such as absorption, membrane and Oxy combustion are feasible,
however, extensive increased system cost and energy consumption will be the
bottleneck of the technologies.
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Chemical Looping has the advantages of high energy efficiency, low pollutant
emission and low cost of CO, capture. The US DOE evaluates chemical looping to be
the most advanced energy system and CO, capture technology. It has very good
potential to result the CO, problem in the future. In this paper, principle of chemical
looping and the international development status will be discussed. The challenges
and opportunities to development chemical looping in Taiwan will also be explored.

Keywords: Chemical looping, CO, capture, energy efficiency
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Abstract

The objective of this study is to analyze the spray characteristics of injectors
using diesel/bio-diesel based on the spray pattern and performance of the injectors in
a pressure chamber which can simulate environment from 1 to 30 bar. The
experiments are conducted using a 7-holes injector manufactured by Denso for JO8C
diesel engine of Hino. The fuel is injected into the pressure chamber and is measured
using laser-based imaging technique. Based on results, the fuel spray becomes narrow
in shape due to enhanced drag force. With increasing chamber pressure, the spray
velocity and the tip penetration depth are decreased. Moreover, the spray
characteristics B5 and B8 are silimilar to those of D100. The measured spray
characteristics in environments of different pressures can suitably provide bases for
diesel engine modifications and fesibility verification for bio-diesel applition.

Keywords: Bio-diesel, laser diagnostics, PIV, spray
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