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Abstract
This study use Thermal Pyrolysis Method to heat the materials under hypoxic
state and make the polymer material in the material turn into low molecular weight
substances due to because the high temperature break chemical bond.
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The generated-gas which waste tire pieces produce are controlled, and collect
the generated-gas by different temperature interval. After the process, the
generated-gas can produce biodiesel. We establish the relationship between the
reaction temperature changes of waste tire pyrolysis and oil quality by the collected
liquid biodiesel.

And we add different biomass oil ratio (10% and 20%) of the tire pyrolysis oil
mixture to the general diesel fuel as well as dynamometer test four-cylinder inline
diesel engines and test oil T10, T20, and D100 in emissions from complete
combustion of the gas concentration calculated value and power meter to measure the
combustion experiments to analyze the relation. And set the different operating
conditions and the speed of injection start angle to simulate and test engine running
emission gas concentrations relationship composition, and temperature simulation of
cylinder combustion process and pressure changes, and make the establishment of a
spray combustion model to simulate fuel injection start angle to stop the combustion
temperature and pressure changes between .The results showed that the waste tire
pyrolysis approach can translate into the environment of waste tires better products.
The engine test results showed that the mixed tire pyrolysis oil injection at the same
time, a higher emissions than diesel of CO, CO,, NOx and low O,. If early injection
time is CO and O, concentrations are lower than the pre- injection time of
concentration. But CO,, NOx concentrations higher than the pre-injection time of
concentration. Pyrolysis liquid obtained in this study their properties close to the
general commercial diesel fuel, add a small amount of diesel fuel for general use.

Keyword: Tire pyrolysis ~ Combustion - Diesel engine
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Abstract
Recently, because of decreasing energy reserves and environmental pollution,

green energy technologies have received a great deal of attention.Thermoelectric
devices are environment friendly because they have no moving part and refrigerants
during the operation. Moreover, they are solid state so they are highly reliable and
can be operated for a long time with low maintenance cost. In other words,
thermoelectric devices can offer clean energy conversion without consuming fossil
fuels. In the aspect of a total green process, using solar energy as the heat source of
thermoelectric system is a feasible approach. Considering a solar thermoelectric
system, in addition to thermoelectric materials, the control of temperature difference
across the thermoelectric device which is affected by the solar energy is another key
factor in determining its performance.

In this study, the main task is to develop a numerical model of
thermal-concentrated solar thermoelectric system and calculate its performance. The
study not only enables us to figure out the performance of the system, the obtained
results are also able to provide useful references for the design of solar thermoelectric
systems with thermal concentration. The results show that the performance of the
solar thermoelectric system can be calculated precisely by the modified equivalent
model. Additionally, the three geometric types studied in the paper, the smallest
element with the substrate area of 90x90 mm? provides the maximum system
efficiency of 4.15%. From the scenario analysis, the results show that the solar
irradiance has a more pronounced influence on the performance than the environment
temperature. In addition, a linear relation between the solar irradiance and the output
power is exhibited.

Keywords: solar energy, thermoelectric generator, numerical simulation, equivalent
model, scenario analysis.
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Numerical Simulation of Spray Combustion in Annular

Combustor
ER T Y RS-
Chao-Ching Wang, Yung-Mao Tsuei
Ry LEFEF T I Sz 7797
Aeronautical Systems Research Division, NCSIST
&

*F 7 2 pentfl* NREC 2 & #7H 4 2 CIPROD 423V it (7 i #h 5 51 5 2
SR E Ao R 0 ¢ FaTR T YT 2 4 B (Diffuser) « 8% (Casing) ~ R
(Linear) ~ 7z % (Swirler) ~ 2+ 4 3% (Primary Hole) ~ =t #f § 3* (Secondary Hole)
ﬁr% ¥ # 4“(Dilution Hole) 2 &= /4 #r3t (Film Cooling Hole)sx 3+ « ¥ 3F iz ¥
FRERG P2 TR R ERASEER I S EO RO RET 2 T2
B HA s o a4 2 4T(E 0 - g * Ansys o & CEX #2588 (7 7R
SRR B A 4T 0 FERLRHEE F 2 2 S B TE 1 (Secondary Zone) @ x> AR
fopsrbidy o W R RO A2 B R AT FETERERKE B AT
* oo

MeEF @ FMm B3I E - RAIVER - HRE
Abstract

The purpose of the paper is to study the preliminary design of turbofan engine
combustor using CIPROD program developed by NREC. The study includes the
design of diffuser, casing, linear, swirler, primary hole, secondary hole, dilution hole,
film cooling hole in an annular combustor. In addition, the prediction of main design
parameters like average temperature on each section and wall temperature of
combustor is performed and the efficiency of combustion and emissions are analyzed.
After the preliminary design, the numerical simulation of combustion flow field is
executed and the combustion in the secondary zone is further verified by the 3D flow
field analysis CFX program from Ansys company. Consequently, the pattern factor
can be accurately obtained to provide downstream turbine for aerodynamic and stress
analysis.

Keyword: turbofan engine, annular combustor, spray combustion
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Abstract

The purpose of the present paper is to develop a pressure pulsation damper for
peristaltic pumps which are applied to pump fluid for ultrasonic spray coating
technique. The flow is pulsed especially at low operation speeds. In order to obtain a
more smooth consistent flow, a pulsation damper is required. In the present study, a
hydraulic accumulator will be fabricated as a pulsation damper and integrated with a
peristaltic pump. The pressure of non-compressible fluid for ultrasonic spray is held
under suitable pressure by a compressed gas. The relationship between flow rate and
pumping pressure as well as the rotation speed of pump motor will be evaluated. In
addition, based on the results that will be obtained via proposed study, a complete
database will be established and can be served as the design basis for low flowrate
fluid pumping.

Keywords: hydraulic accumulator, pressure pulsation damper, peristaltic pumps
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Abstract
This study investigated the effect of crystal structure change on the
thermoelectric properties of the n-type Bi,(Te,Se)s thermoelectric compounds. Double
rapid hot pressing sintered was used to produce the directional grain structure in the
compound. The experimental set three amount of the material deformation. After
double sintering, sample with the random grain orientations was confirmed by XRD
analysis. Thus, the texture structure was observed from SEM observations.
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Experimental results show that the electrical conductivity of the deformation
sample increased from 500 to 700 S/cm. Seebeck coefficient can be maintained at
—200 pV/K during deformation process. When measuring the temperature at 325 K,
the power factor of the material was up to 2.9 mW/mK?. The thermal conductivity
was 0.95 W/mK at 325 K. The maximum ZT values of deformation sample was 1.05.
On the other hand, when increasing the amount of material deformation, the electrical
conductivity was further increased from 750 S/cm to 980 S/cm and the Power factor
increased from 2.85 to 3.75 mW/mK?.

Keywords: Thermoelectric material, BiTeSe alloy, Double rapid hot pressing sintered,
Orientation structure
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TE TR PpRE
Thermoelectrlc Generator Module Long-term Tests
mamts kgl zam?®
Yi-Ray Chen, Bo-Yi Sung, Tien-Yuan Li
I EFEWF T IR BB T AT
Green Energy and Environment Research Laboratories, Industrial Technology
Research Institute

#e
AETHRY A BRI e eFEDE SR p A e AR L 150K (38
#3450 K & MR = 300 K) T3 (7ipl3d » MEPFRY 2 32 £ 7 FEIR B 4 0 B PRI
PR S 10,248 () pEts > H T 0E i 4c 2 95 49% - @ ZT BI04 3 A
WendE QR+ 208 PIPIRPER S 10248 | B e THZT e: 9895 43
%ot ATHAERFRES S EA R L IT0OK (F BB 470 K 22 148
oty 300 K) Tipls > RIS S8 m s 2,000 - pricies e § P e 4o 5
9~10% > % BIFEPFRE 5 11,256 /) pF > fire T e 30EH 4 3 95 13~14% -

MeET t TR EWRE T 2T i

Abstract

The study investigates two kinds of thermoelectric modules for long-term life
tests. The homemade modules are tested in temperature difference 150 K (hot side
temperature is 450 K and cold side temperature is 300 K). Electrical resistance of
thermoelectric modules increases with increasing time. The average electrical
resistance increases about 4.9% until 10,248 hours. The ZT value does not find
significant decay. Until the time is 10,248 hours, the average ZT value decreases
about 4.3 %. The commercial modules are tested in temperature difference 170 K (hot
side temperature is 470 K and cold side temperature is 300 K). Test results show that
the electrical resistance quickly increases 9 ~ 10 % up to 2,000 hours. Until the time is
11,256 hours, the average electrical resistance increases about 13 ~ 14 %.

Keywords: Thermoelectric module, Long-term test, Electrical resistance, Figure of
merit
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Abstract

Oxygen-enriched cold start can increase the combustion temperature, shorten the
warm-up time of the three-element catalytic converter and can also reduce the
emission concentration of HC and CO which cause by the incompletely combustion
due to a richer mixture ratio. This study investigated the oxygen-enriched Sl engine
cold start efficiency with different oxygen concentration. For different intake air
oxygen concentration, the enriched air was controlled at 27 + 0.3 ° C, the engine
coolant temperature and the body temperature are all controlled at 25 + 0.3 ° C.
Experimental results show that a higher intake oxygen concentration induces a lower
emission concentration of CO and HC, and a higheremission concentration of NO.
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Within 150sec after starting, under the condition of 25% oxygen intake ratio, the
inhibitions of CO and HC emission concentration are more obviously and the O,
sensor has not been actuated.Under the condition of 30% oxygen intake ratio, the emission
concentration O, within the exhaust is too high; the mixture is too lean then the feedback
signal interferences the injection control of ECU and induces a poor overall efficiency

Keyword: cold start, oxygen-enriched air, SI engine, ethanol-gasoline
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Abstract
The purpose of this study is to develop a model for evaluating the heating
characteristics and fuel efficiency of applying oxyfuel technology on a 15 ton ladle. A
coupled combustion and heat transfer model is constructed. Convective and radiation
heat transfers on the inner and outer surfaces as well as conduction inside the ladle
wall are considered in the model.
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Combustion is modeled as perfectly-stirred reactor. The results show that
comparing with air combustion, oxyfuel combustion is more energy efficient and cost
effective.

Keywords: ladle, oxyfuel combustion, heating furnace, energy saving
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Continuity Equation

0= tin = ) titgue ©)

Species Transport Equation
O = Z minYk,in - Z moutYk’out + vd)ka’ k = 1’ e N (4)
in out

Energy Conservation Equation

0= _(Qlid + Qbottom + Qside + Qexhaust)
. , )
+ z Minhin — Z MoutNout
in out

Heat Conduction Equation
dT
pCy o=V - (kVT) (6)
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Inner:

—_ 1 (11)
Nu; = 0.68ReL/2Pr1/3

Outer:

_ 1/ (12)
Nu;, = 0.27Ra,'*, (10° < Ra;, < 10'°)
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=d= I
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(19)

_ 1
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Introduction to Bubbling Fluidized Bed Biomass

Gasification
HIF e EmPR B’
Tzu-Hsien Hsieh, Haw-Yeu Chuang, Yang-Chuang Chang, Wen-Cheng Kang
e SR ISP BN S SF & e
Green Technology Research Institute, CPC Corporation, Taiwan
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Abstract

Biomass with different characteristics can apply at thermochemical process as
gasification, combustion or pyrolysis and can make biochemical. The syngas from
gasification can be used to heating, electricity, transform to transport fuel chemical.
The main product from gasification are syngas (CO~CO2~CH4~H2), oil (organic acid,
tar) and biochar are byproduct. The main product from torrefaction is gas and
biochar. The main product from pyrolysis is bio-oil. GTRI in CPC, Taiwan recently
develops biomass gasification and pyrolysis process (test over 150hrs) to replace fuel
oiI and make biochemical.
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The fuel cost is lower than fuel oil when biomass is cheap. By revamping the
existing pyrolysis unit and experience, we conduct biomass gasification as a
preliminary stage test. This article make introduction to GTRI biomass gasification
which take EPI gasification as reference and make adjustment. We feed the sawdust at
steady rate 3kg/hr with air velocity 60L/min and control temperature at 750°C. The
syngas compositions (CO, CO2, H2, CH4) are 13%, 15%, 2%, 6% respectively. For
there is large amount of tar produce during gasification, our system will schedule as a
biomass catalytic gasification testing platform and cooperate with other research
institute in Taiwan.

Keywords : Biomass ~ Gasification ~ Syngas
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Heterogeneous Reactions

C+0,2CO0, -394.4 kJ/mol
C+1/20,°CO -110.6 kJ/mol
C+C0,>2CO 173.0 kJ/mol

C+H,0>CO+H, 131.4 kJ/mol

C+2H,>CH, -71.0 kJimol

Homogeneous Reactions

CO+H,0>CO,+H, -41.2 kJimol
CO+3H,>CH,+H,0 -201.9 kJ/mol
CO0+1/20,°CO, -251.0 kJ/mol
H,+1/20,>H,0 -280.0 kJ/mol

Secondary Reactions

Tar->Char +Gas Tar thermal cracking
Tar+H,0>CO+CH,+H,0 Steam tar reforming
CiH,>y/4CH,+(x-y/4)C Reforming of higher HC
C,H,+H,0->xCO+(x+y/2)H, Steam reforming of higher HC
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