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1.

Chen P.C., Yu C.S., Chiu H.M., Chyou Y.P., Chen H.J., 2012, Process Simulation Study
of Coal Gasification-Based Multi-Product Plant with Electricity and Chemical
Products, Asia-Pacific Journal of Chemical Engineering, 7, S1, pp. S101-S111.

In this study, the commercial chemical process simulator, Pro/lI® V8.1.1, is
implemented to perform the simulation of a coal gasification-based co-production
system, of which the feedstock is kaltim prima coal (KPC) from Indonesia and the
products are electricity and dimethyl ether (DME). There are five major blocks in the
multi-product plant, i.e. air separation unit (ASU), gasification unit, gas clean-up unit,
combined-cycle, and DME synthetic unit. ASU utilizes cryogenic air separation
process, which provides oxygen with 95 mol% purity to the gasification unit and
nitrogen to the combined-cycle. GE technologies are employed in the study, i.e.
guench-type slurry-fed gasifier for the former and 7FB-series turboset for the latter.
The clean-up unit includes dry solids removal, syngas scrubbing, sulfur compounds
removal and sulfur recovery processes, which are implemented to deliver clean syngas
to further processes and elemental sulfur from H,S. The clean syngas is divided into
two equal streams to generate electricity and produce DME, simultaneously. The
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results show that the gross and net electrical power outputs are 371.6 MW and 275.1
MW, respectively; furthermore, the yield of DME is 51.78 metric tons per hour. In
summary, the net efficiency of the coal gasification-based multi-product plant is 46.1%
(HHV), which is higher than the counterpart of typical IGCC plants by over 4
percentage points.

2. ChenY.S., Hsiau S.S., Lee H.Y., Chyou Y.P., 2012, Filtration of dust particulates using
a new filter system with louvers and sublouvers, Fuel, 99, pp. 118-128.

Coal is a very important fuel since the supply of oil is quite limited, whereas coal is
much more plentiful. The Pressurized fluidized bed combustion (PFBC) and integrated
gasification combined cycle (IGCC) systems are considered the best for advanced
coal-fired power plants. However, the high temperature syngas produced by these
systems contains many dust particulates which need to be filtered before entering the
gas turbine. The moving granular bed is an important apparatus for the filtration of the
hot gas and is currently under development.

The goal of this study is to evaluate the performance of a moving granular bed filter
designed to filter out coal particulates. We investigate the flow patterns of the filter
granules, the collection efficiency, and the pressure drop under different filtration
superficial velocities, mass flow rates of filter granules, rotational speeds of the
trommel screen system, but with a fixed inlet dust concentration. All filtration system
experiments were performed at room temperature. The results showed that using a
filtration superficial velocity of 18.01 m/min, mass flow rate of filter granules of 0.46
kg/min, and rotational speed of 63 rpm, the overall porosity of the filter granules
decreased and the filter resistance and the collection efficiency increased, with an
increase in the amount of smaller-sized filter granules in the bed. The test results apply
to moving granular bed filters or other filtration systems functioning in
high-temperature environments and are expected to serve as the basis for future
research.

3. Lin S.M., Feng J.C., Ko FK., 2012, Assessing Taiwan’s energy security under climate
change, Natural Hazards, 62, pp. 3-15.

This paper intends to assess Taiwan’s energy security situation under current and
future development of global environment. We construct a static computable general
equilibrium model for Taiwan to fulfill our purpose. The model is benchmarked in
2006 and includes detailed specification of power generation technology and
renewable energy producing sectors. It also distinguishes sources of imported energy
to reflect Taiwan’s current policy of diversifying sources of supply for energy.
Simulations using the model have been focused on both changes in energy price and

19



STEREYES =&

quantity of energy supply under specific specifications of the development of
renewable energy technologies and CO, emission reduction requirements. Our
simulation results demonstrate that energy security and climate change mitigation
interact each other, and under a specific emission reduction target, the effect of
exogenous energy shocks on the economy will be partially absorbed by the internal
adjustment mechanism of the economy.

4. Chen P.C., Chiu H.M., Chyou Y.P.,, 2012, Process analysis study of integrated
gasification combined-cycle with CO, capture, Procedia Engineering, Vol. 42, pp.
1634-1647. El

The present study adopted commercial chemical process simulator, Pro/lI® V8.1.1,
to analyse the system performance of Integrated Gasification Combined-Cycle (IGCC)
with CO, capture. There are four major blocks in a reference IGCC plant, i.e. air
separation unit (ASU), gasification island, gas clean-up unit, and combined-cycle
power block. Additional water gas shift reaction and CO, absorption processes are
integrated into the gas clean-up system for CO, capture. The feedstock is Kaltim Prima
Coal (KPC) from Indonesia, which is generally used in Taiwan, to evaluate the data
with actual situation in Taiwan. The results show that the efficiency of IGCC is around
42.22% (HHV). When 90% CO, capture is employed in the IGCC, the efficiency is
decreased to around 36.74% (HHV). It means that the energy penalty of 90% CO,
capture is about 5.48 percentage points. Furthermore, data of 50% CO, capture is
evaluated to reach the CO, emission condition close to that of Natural Gas
Combined-Cycle (NGCC).

5. Chen M.H., Jiang T.L., 2012, The analyses of the start-up process of a planar,
anode-supported solid oxide fuel cell using three different start-up procedures, Journal
of Power Sources, Vol. 220, pp. 331-341. SCI

Three start-up procedures for an anode-supported planar SOFC are proposed and
investigated numeri- cally in the present study. The first is to introduce the inlet fuel at
the operation temperature after the heat-up process is completed. The second is to
incorporate the anode-recycling mechanism into the start-up process. The third is to fix
the difference between the inlet-fuel temperature and the cell minimum temperature.
The numerical results obtained from the present study show that the effective
maximum absolute temperature-gradient is exhibited in the early stage of the start-up
process. For the present investigated SOFC configuration, the required start-up time for
the case using methane is 3.2-fold longer than that using hydrogen. The effective
maximum absolute temperature-gradient for the case using hydrogen is 2.2-fold larger
than that utilizing methane. The endothermic internal reforming reaction of methane
has a positive effect on the accommodation of the temperature uniformity during the
start-up process. The anode-recycling mechanism significantly reduces the start-up
time For the fixed-temperature-difference start-up procedure, a properly selected
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temperature difference may lead to a smaller effective maximum absolute
temperature-gradient in the early stage and a shorter start-up time by accelerating the
start-up pace in the later stage.

Luan YT, Chyou YP, Wang T, Numerical analysis of gasification performance via
finite-rate model in a cross-type two-stage gasifier, International Journal of Heat and
Mass Transfer. ( In press)

The gasification process of a pressurized, oxygen-blown, entrained-flow E-Gas like
gasifier through numerical modeling is investigated by solving the 3-D, steady-state
Navier—Stokes equations with the Eulerian—Lagrangian method. Eight chemical
reactions are solved via the Finite-Rate/Eddy-Dissipation Model. The preliminary
gasification process is successfully modeled and the global chemical reactions are
proved to be strongly affected by the finite rates. The results of parametric study show
that the increasing O,/Coal ratio results in a decrease of CO, but an increase of CO,
and exit temperature. With a modified water—gas-shift reaction rate, a more reasonable
trend is obtained that as the coal slurry concentration decreases, the mass flow rate of
H,, CO,, and H,0 increase while that of CO decreases. As the amount of coal slurry
mass flow in the first stage increases, the exit temperature and the mole fraction of H2
and CO; increase, while that of CO decreases. However, different fuel distributions do
not provide.
notable influence on gasification performance due to the large space inside the E-Gas
gasifier allowing complete reaction. The overall results show that the present CFD
model can adequately capture the gasification behavior and analyze gasification
performance inside the gasifier.

BB 20 R

Chen W.S., Yu C.T, Chen W.C, Medium-High Temperature CO, Adsorption Using
Calcium Aluminates Sorbents, Conference Proceeding p. 126, The 6th Pacific Basin
Conference on Adsorption Science and Technology (PBAST-6), 20-23 May, Taipei,
Taiwan.
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Luan Y.T., Chyou Y.P., Wang T., 2012, Investigation of the Gasification Performance of

Lignite Feedstock and the Injection Design of an E-Gas like Gasifier, 29th Annual

International Pittsburgh Coal Conference, Oct. 15-18, Pittsburgh, PA, USA.
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Chen, Ming-Hong, Chen, Po-Chuang, and Chyou Yau-Pin, 2012, Numerical analysis
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of oxy-combustion characteristics and NOy formation in a pulverized-coal boiler, The
36th National Conference on Theoretical and Applied Mechanics, Nov. 16-17, 2012,
Chung Li, Taiwan.
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Chen W.C, Chen W.S,, Yu C.T, Chyou Y.P., Development of CO, Capture Technique
Using Calcium Aluminates Sorbents at Medium-High Temperature, Conference
Proceeding p. 29, 2012 Taiwan Symposium on Carbon Dioxide Capture, Storage and
Utilization, 25-27 November, Taipei, Taiwan.
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=3 T % > A Dynamically adaptive trommel screen system » B~ £ B & ] 3 > US
8,091,711 B2-2012-1 * 10 p -
FRHIP

A dynamically real-time adaptive trommel screen system is revealed. The
dynamically adaptive trommel screen system includes a fixture, a trommel screen
disposed on the fixture for screening a mixture into regenerated filter granules and
screened residues, a structured duct for transporting the regenerated filter granules and
an enclosure for collecting the screened residues, a tilt control member arranged on the
fixture for adjusting the tilt angle of the trommel screen, and a feedback controller that
controls the tilt control member according to the mass flow rate of the screened
residues when the trommel screen operates so as to adjust the tilt angle of the trommel
screen instantly and dynamically. By the feedback controller and the tilt control
member, the tilt angle of the trommel screen is adjusted in a real-time and dynamic
way so as to increase the screening efficiency. Moreover, the state of fractured filter
granules is acquired from the feedback controller so that a certain amount of fresh
filter granules can be refilled into the filter system for improving the filtration
efficiency.

ERAE T R gI® s F it = - Multiple-Stage Granular Moving Bed Apparatus @ P~ {8
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R & flz 2 > US8,163,249B2 » 2012 > 4 * 27 p o
FLAP

A multiple-stage granular moving bed apparatus comprises a first integrated
moving bed unit, a second integrated moving bed unit and at least one granular
material. The first integrated moving bed unit, having a first inlet part for providing a
raw gas flowing therein, a first outlet part for providing a partially cleaned gas flowing
thereout, and a plurality of first flow-corrective elements disposed therebetween for
defining two channels. The second integrated moving bed unit, coupled to the first
integrated moving bed unit, having a second inlet part for providing the partially
cleaned gas flowing therein, a second outlet part for providing a completely cleaned
gas flowing there out, and a plurality of second flow-corrective elements disposed
therebetween for defining two channels. The at least one granular material flows
through the two channels respectively and then passes through the two channels
respectively.

3. thgr@ =AM E > Two-stage granular moving-bed apparatus » 2~17 £ R & 1z 2 >
US 8,142,730B2 » 2012 - 3 * 27 p -
FERFBP

A two-stage granular moving-bed filter includes a gas inlet part, a gas outlet part,

and a plurality of flow-corrective elements. The gas outlet part is disposed opposite to
the gas inlet part, and the plurality of flow-corrective elements is disposed in a channel
formed between the gas inlet part and gas outlet part. Meanwhile, a first granular
material is provided to flow through a channel formed between the gas inlet part and
the flow-corrective elements in a state of mass flow, and a second granular material is
provided to flow through a channel formed between the flow-corrective elements and
the gas outlet part. By means of having two different kinds of filter media moving
through the channels between the gas inlet and outlet part, it is capable of performing
two-stage filtering process after the raw gas flows therethrough, so as to improve the
filtering effect of the gas.

4. AR FL-ERBET = s X APAL Method of Fabricating Layered Nanomaterial Used
for Mid-High Temperature CO, Capture » P~ ¥ % B % /3% 3 > US8,168,156 B2 > May
1,2012.

FRFBP

A material is fabricated for capturing CO, at mid-high temperature. The material is a
layered material containing Ca, Al carbonates. A higher ratio of Ca to Al helps
capturing CO,. The temperature for capturing CO; is around 600°C. The material can
even release CO; at a high temperature. Thus, the material can process looping cycles
of carbonation and decarbonization at a CO, carbonation scale of 45% gCO-/g.

5. =T . #hga® % > Gas Distributor for granular moving bed filter & 41 » £ 22 % -+
B E P BEarY 32 WE 4] - ¥ 555 13/446,062 - 2012 - 4 7 13
FEFP

A gas distributor for a granular moving-bed filter comprises a distribution module,
arranged inside a granular moving-bed filter. The distribution module comprises at
least one flow-distributing curtain to be used for allowing a turbulent gas flow with
dust 5 mixed therein to flow therethrough, resulting that before the turbulent gas flow
enters the granular moving-bed filter, the turbulent gas flow is transformed into a more
uniformly distributed gas flow and the dust contained therein are partially filtered out.
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6. =T % Hydrogen-Rich Gas Combustion Device & 4> £ 3= S A2 & {5 &%
PR G2 W] 0 ¥ 5L s 13/453,339 0 201204 7 23 p o
FRFIP

A combustion device for hydrogen-rich gas is provided. Before entering a chamber,
fuel and air are non-premixed for avoiding flushback. A vortex generator and a fuel
sprayer are combined to mix fuel and air for enhancing burning effect. Vortex flame is
generated with stabilizing aerodynamics of flow provided through vortex breakdown.
A flameholder is formed downstream an injector to maintain stable combustion.
Cooling air is introduced from a sheath to cool down a high-temperature gas, which
leaves the combustion chamber and drives a turbine for turning a power generator.
Thus, the present invention effectively mixes fuel and air, avoids flushback and
prevents combustor damage.

7. £ A I 3 fE -~ =RAE T Method of Fabricating Layered Nano-Carbonate used
for Medium-High Temperature CO, Sorbent % 4| - P~ {8 ¥ R & | &% 2
US8,207,086B2 > Jun. 26, 2012.

&P

A CO; sorbent is fabricated. The sorbent captures CO, at a medium-high temperature
above 600°C. Calcium acetate is introduced for making a nano-scale layered double
hydroxide (LDH). The layered structure is used for templated synthesis. The sorbent
has an initial conversion rate above 90%; and the conversion rate remains the same
even after 100 times of carbonation/de-carbonation cycles.

8 FFIF -m-E s EAT cFpAE o RBELHEE R IR AAHEE 2 &
L RS A FVREEJIFERETY A REA] 0 ¢ 5505 13/660,058 -
101.10.25
&P
A heat-conducting structure comprises a heat-conducting metal layer, a
heat-conducting support layer, and a heat-conducting protection layer. The
heat-conducting support layer is formed to enclose the heat-conducting metal layer
thereby preventing the heat-conducting metal layer from thermal deformation, while
the heat-conducting protection layer is formed to enclose the heat-conducting support
layer. In another embodiment, the heat-conducting structures are utilized to form a heat
exchanger or a heat-exchanging system comprising a heat-absorbing zone and a
heat-dissipating zone, whereby a high-temperature fluid is guided to flow through the
heat-absorbing zone for transmitting the heat to the heat-conducting structures within
the heat-absorbing zone through heat convention and the heat-exchanging structures
conducting the heat to the heat-dissipating zone such that a low-temperature fluid
passing therethrough can absorb the heat dissipated from the heat-exchanging
structures within the heat-dissipating zone and transmit the heat energy out of the heat
exchanger or the heat-exchanging system.

9. FFAT B W FAT A BB P R ELBLELE S B
L LR AL FVREENFREERTY Y FARET Y G
101135109 > 101.09.25
HERP
-EERBESH R - RBRERA - BABELFE N - ROEREA -
GEROEIFE RN ASE LB SL G c ZRABEEREE R A B
AR LG oI HRAGELET AT AR ER S S BB -
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10.

11.

12.

X UE - AT I BRSO s w2 # H 0 (Heat convection) o3t R
Er bR En L ;{ﬁfﬁ #. 1% ¥ (Heat conduction) > ;8 d & &t £ /L™ £
S BYRAREGN BE SRR R - MOl 0 B MO R e B R A
B4

ARTL BT a4 s a2 P IR AR AERER Ca-Al-COs 1 f2 8
B F Ao ABREJFERTAY Y FEARE Y LA
101130731 » 101.08.23

FEFP

- A BEFRABMeERKE B Ca-Al-CO3 2 2 g > 2 » # ¢ 2
”ﬁ,,b'fr'\*,,iré\f"‘/‘ii‘{'#ﬁ?ﬁ?‘@ *e A b%%J‘;iJ&)%é'm]“ﬁ'%;
% 1 ﬁ‘ﬂ;#ﬁ'} oy B ﬁ’; 45 Al(NOg)g Z_ /p Pi i @ ﬁ’x AN P Ejl"\ﬁ/qu?‘
( Na;CO3) % i 3 iLép\(NaOH)x,%ufﬁTo?i:'!% 2 OB R
R R ML LRGBS S gH o TR gH I SRR HRR
AERFPIHELERHFE 2 BRpERrAPAEI mER AL E K
o Adi AR A PEEEFgEREE R EER
v‘%%"f%ﬁ“rf«éﬁ**ﬁtf&%“’m”%\ ﬁ"“l‘ﬁﬂ&gﬁif&ﬁTﬂ
Bokag & Hf (Ca-Al-CO3) 2 4 sUAl » JF ot > 7 B 4 & “wfi‘?’%
S ¥ ¥ e & MR ¢ F iR (400~ 800°C) & H F_= § R @ i R
g 075 A8 2 50 R A 2P T

EREL ST iS4 e PR m_:}g”ﬁﬁwjﬂﬁ:z&%{ﬁ&ﬁ Ca-Al-CO; 1 #7.%
B2 L AR ELIF R FERL 0 Y 555 13613224
101.09.13

FERRP

An engineered process of manufacturing a carbon capturing agent calcium
aluminum carbonate Ca-Al-CO; includes steps of mixing, solid-liquid
separation, drying and extrusion, crushing and conveying, and calcined molding.
The acid bath of Ca** and AI*® is mixed with the alkaline bath of Na,COs and
NaOH while stirring to form slurry which are then subject to solid-liquid
separation to obtain a filtrated cake. The filtrated cake is place into a drying and
extrusion device to obtain granular material. The granular material is placed in a
conveying and crushing equipment to obtain a powder material. The powder
material is calcined at furnace for forming a Ca-Al-COj3, which is nano-layered
composite with high porosity. Thereby, the preparation of a solid sorbent can be
scale up under systematically controlled with yield of at least batches of
kilograms used in medium-high temperature (400 ~ 800°C) CO, capture.

FEL B BT, ST B BmE R 0 BE e P & %3 EP1,791.205B1 -
101.09.12

FERBP

The present invention is a simulator used in initial system integration tests of a SOFC

to testperipheral components with saved costs by replacing the costly SOFC with
simulator.

&,
l

pijud

(=)L 9 kK

1.

Chen M.H., Chen P.C., .Chyou Y.P., 2012.07, Numerical analysis of oxy-combustion
characteristics and NOx formation in a pulverized-coal boiler, INER report,
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INER-9176
2. PLE o~ pdpA s ST S BIH g6 S AR 2012.08 0 F CARR A R E A 7T
ER EEESET T o P AT 3 32 > INER-9333
3. Wim¥ o 2o CaAl BRI AH £~ B EIPTREF > P AL T RS

-

INER-9279H

4, MAH P BEF AL OBRANBREAT PR TR EL
INER-A2591R

5, M4 " ZERABRHPEEAIHFERFFAL O PAELT TR HFEL
INER-A2516R

6. AEA BRI FICEEENZERBET PRI ESL
INER-9676H

7. B A MFFYEAFE SR MERRE S > P TR
INER-9675H

8. Yt 20Wi%Fe0/ALO; R T A A E 2L P T AR
INER-9636R
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4 » INER-9176

ZERREFBEERTE)EE_10 %)
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A compact two-stage granular moving-bed apparatus comprises a vessel, a
flow-corrective element, and a filter material supplying part. The vessel comprises
a hollow interior, a gas outlet, a first media outlet and a second media outlet. The
flow-corrective element divides the hollow interior into a first channel and a
second channel. The filter material supplying part has a first provider for providing
a first granular material flowing through the first channel and a second provider for
providing a second granular material flowing through the second channel, wherein
a vertical level of each first and second provider is adjustable so that a first flow
path that an exhaust gas flows through the first granular material and a second flow
path that the exhaust gas flow through the second granular material is respectively
capable of being controlled
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(1) £ & 88, % > " Method of Fabricating Layered Nanomaterial Used for Mid-High
Temperature CO, Capture | & 4> B~ {8 £ R & 13 P &3 - US8,168,156 B2 #.>2012 >
5% 1p -
&P ¢ A material is fabricated for capturing CO, at mid-high temperature. The
material is a layered material containing Ca, Al carbonates. A higher ratio of Ca to Al
helps capturing CO,. The temperature for capturing CO; is around 600°C. The material
can even release CO; at a high temperature. Thus, the material can process looping cycles

of carbonation and decarbonization at a CO, carbonation scale of 45% gCO./g.

(2) # & 78 % > Method of Fabricating Layered Nano-Carbonate used for
Medium-High Temperature CO, Sorbent % 4] > B ¥ % B & | & 3
US8,207,086B2 > Jun. 26, 2012.

FEBP

A CO; sorbent is fabricated. The sorbent captures CO, at a medium-high temperature
above 600°C. Calcium acetate is introduced for making a nano-scale layered double
hydroxide (LDH). The layered structure is used for templated synthesis. The sorbent has
an initial conversion rate above 90%; and the conversion rate remains the same even after
100 times of carbonation/de-carbonation cycles.

(3) £#R& F:,% > Method of Fabricating Medium-High Temperature CO, Sorbents
Made of Alkali Metal Promoted Calcium Aluminate Carbonates > ¢ W s
13/179,699 > 20117 * 11 p -

FERHRP

A dry material is synthesized by alkali metal (Li, Na and K) promoted calcium aluminate
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carbonates to obtain a CO; sorbent used at a temperature higher than 600 Celsius degrees
(‘'C). The key composition of the sorbents is 52~69% of CaO, which is beneficial to
capture CO, at 400~800°C. A breakthrough result is achieved by using this
sintering-resistant sorbent, which includes the features of 50% initial carbonation
capacity and 20 folds CO; capturing performance maintained after 40~60 hours. Besides,
alkali bearing material provides good velocity in CO, capturing/releasing cycles; for

example, by using Li and K series sorbents, 40 hours is required for 40 cycles only.

(4) # & ¥, % > Engineered process of manufacturing calcium aluminate
carbonates for medium-high temperature CO, capture » ¢ #%. % 13/613,224 >
2012-9 * 13 p -

fFEEWP

An engineered process of manufacturing a carbon capturing agent calcium
aluminum carbonate Ca-Al-COs includes steps of mixing, solid-liquid separation,
drying and extrusion, crushing and conveying, and calcined molding. The acid
bath of Ca** and Al*® is mixed with the alkaline bath of Na,CO3 and NaOH while
stirring to form slurry which are then subject to solid-liquid separation to obtain a
filtrated cake. The filtrated cake is place into a drying and extrusion device to
obtain granular material. The granular material is placed in a conveying and
crushing equipment to obtain a powder material. The powder material is calcined
at furnace for forming a Ca-Al-COgz, which is nano-layered composite with high
porosity. Thereby, the preparation of a solid sorbent can be scale up under
systematically controlled with yield of at least batches of kilograms used in
medium-high temperature (400 ~ 800°C) CO, capture.
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