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Abstract

This study explored supercharger (roots type) performance characteristics of
parameter change at specific working state. Therefore, this study listed four
parameters that are respectively, rotor gap, width of tube, back pressure of out tube,
dimension of rotor.

Therefore, build the rotor by SolidWorks, and build the flow field, mesh and
boundary conditions of charger. And then, analyze characteristic of the flow field.
Final, recorded the solution of analysis.

Keywords: compressor, supercharge, roots type
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Abstract
Separated regenerative heat system can improve the application opportunities for
the limited domain in the factories to solve high temperature exhaust and the fuel
waste problem. Therefore, this study analyzed the heat dissipation in the pipe of
separated regenerative heat recovery system. In this study, the required thickness of
the insulation material and the heat dissipation situation at heat-insulation pipe are
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respectively analyzed by the one-dimensional radial thermal transfer model and CFD
model. The parametric study includes the gas temperature, the flow rate, the size of
the insulation pipe and the insulated material properties.This study ultimately
consolidates the affection of various parameters in the outlet gas temperature into a
spreadsheet formula, the error in the test range<1%.

Keywords: Waste heat recovery, Numerical calculation, Regenerative combustion
system
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Abstract

Flow coefficient is an important indicator of engine performance, this study is how
to improve the flow coefficient of the intake and exhaust valve, improve the flow
coefficient will increase volumetric efficiency. In the natural intake engine, try to
reach 100% volumetric efficiency is the challenge, because the volumetric efficiency
represents the engine torque, so the flow coefficient is very important on the engine
parameters.Using Gambit to crate intake model and export model, CFD software
calculate the result and analysis, decrease the numerical valve error from simulation
to experiment. Transform the valve geometry to increase flow coefficient.

Key words: Computational fluid dynamics, Coefficient of flow, Inport, Extake
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Abstract

In this study, Computational Fluid Dynamics ANSYS / FLUENT software build
the first high temperature regenerative combustion system of the regenerator heat
flow simulation analysis module. It is more accurate method to simulate and design a
regenerator module with CFD, due to the cells are too much, so it is not possible to
simulate the full-size regenerator module. In order to evaluate regenerator module
overall layout at the beginning of the design, there must be a simple design program,
porous media model can replace the details of the regenerator, not only easy to
modeling, but also can significantly reduce the calculation time, porous media
coefficients (convective coefficient and coefficient of friction) and validation
accuracy and feasibility can be obtained by CFD numerical experiments.

Key words: Computational fluid dynamics, Regenerator, Porous media mode,
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The study of steam gasification with different degrees of

torrefied empty fruit bunches
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Abstract
Steam gasification is capable of producing syngas with high hydrogen molar
fraction compared to air or oxygen gasification. This paper optimizes steam
gasification process of palm empty fruit bunch (EFB) by employing Taguchi method.
The ratio of hydrogen to carbon monoxide in output gas was selected as quality
standards. L9 orthogonal array was engaged with four parameters: gasifier
temperature, torrefaction temperature, steam flow rate and carrier gas (nitrogen) flow
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rate. Lower gasification temperature was found to result in the increase of hydrogen
concentration in syngas considerably, and it also outweighs other factors. The
difference of reaction in gasifier with various gasification temperatures is investigated
for validating the results of Taguchi method.

Keywords: Biomass, Hydrogen, Steam gasification, Torrefaction
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1 20.44 19.70 18.60 21.93

2 19.57 19.54 19.81 19.62

3 19.04 19.82 20.65 17.50
Brfodo ] B2 £ 1.40 0.28 2.05 4.43

dAP T RAF MERENE FREAF R EE A H B Z S .
Bl 285 PR s SAERF AR LG kit nF]S J\ﬂ@. b
AEAAB AT F/-5F PROER P kEs o H G ERE R F S 3gpm
FF onZ 1.2gpm F 1Y & 680°Ce Bl 2(A)fo(B) A &) & B & ekt ngg@;..ﬁ o,
fefl* v v 2R EFHEITRNFTHLE TA TR AF VERY G o
RFH R g g § A bR L F ik aumm,uguaﬁw
gt L F R oo

—5-C02 —=—CO —e—H2 —4CHA(x10)

Gas production rate(L/min)
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—5-C02 —a-CO —e—H2 —3 CHA(x10)

o] ~ co
|

w
|

Gas production rate(L/min)
kN W B
1

]

Time(s)

B2~ £ 2§ &5 (A)BBOC » b kit § % ; (B) 780°C » 53 % % o

P A fe i Rl E < 5 #gR AL Steam reforming reaction
(CHa+H0>CO+3H) #7if 4% » %3z F M® » L F foerdbH (A4 & )&% - £ &
i 5% ope[12, 13] > o F W A2 < R eng § o T F WA § o sk T
d— B A F R R R BT E R BN o B F B E PR F RS AT
# > F Js(\Volatile reaction) » st A B F i B P BRFE AR F A F AP PR
GUEPF ok FRE - EF P ML PEREZSERDF BIFE: ERF
(Char reaction) » ftFFEKF frRABaTmF i L& F o

N R N L T R L TN YR R P U

F H,/CO
¥ 3 10.41
Bk vkl @ g% 15.78

BEL3 R &Y L FMOAFFIRIEART P EL F/-F PR EM .
Lo F%RBCAY G F/-F PRER VAR BT FiE R N F T
BIUER Ak F F Y B BTEERLET - F LR SE SR o
C+H20-CO+H2 (+130.41kJ/mol) (Water-gas reaction)

CO+H20-CO2+H2 (-42.20kJ/mol) (Shift reaction)

Water-gas reaction 3 — B Ape#F ot F et B T §rh 3 R F L 48w
435 [14] ER-F P RNAE > RS B RMAMAT oA Rk
#u ¢ Shift reaction ¥ & ehk ER4pF - P F T rh 3R pF € 48w & 7 [15] -
B YRR AP > b ah- 3 i p i R Ap & & (Water-gas reaction) 2 = 5 @
4B & J&(Shift reaction)Rlif 4= 5 en— § v piud £ - 5 iV pifrd § > &+ T F/
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- - -~ Shiftreaction Water-gas reaction
14 -
12
2°
R
@
#-6
4
2
o} T T T T T
940 960 980 1000 1020 1040 1060
= B(K)
B 3~ 2 4p £ Jis(Water-gas reaction)fe 4 48 & J&(Shift reaction) e §=¥ #i8 B %
it B
VgL
LI

FUUERHAFY & /- F PR GER G P REOREE & 680°CH] 780°C
PRRREPN T F/-F CRER T UAp LD 52% o @ H i B & R R
Wl R ORR L FVERSE O S>RERERSKF T o ER
AFFAVHRERFFORFZCETHEOT o RERRME A F B
BHFARE s L o F R FEF T  BAPF el FORARERIP AT F A F
[@; °

I~ R#
kv R INHEL 105 E P EINA R L e E T oS A FF £ e
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AP EEOEIEE o B R BB

oy T gk
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Trial of Biomass Pyrolysis Process Stability
M ERFIEPR B S F 4R 2w O s
Tzu-Hsien Hsieh, Haw-Yeu Chuang, Yang-Chuang Chang, Wen-Cheng Kang,
Tai-Wei Huang Chao-Wen Wang, Wei-Hsin Chen
AT B RSP S PR YT
Green Technology Research Institute, CPC Corporation, Taiwan
B ar X Bing ~ 7182 %
Department of Aeronautics and Astronautics, National Cheng Kung University

i &

AFRGERDE A NIRRT G BRI T YR E Y 4 F R et
ARAEES S ey B0 4 FRCEHFE T L EaRpiT o T
4?%%%$%ﬁ§ﬁ£§ﬂﬁ&¢ﬁ§“°“%ﬂﬁ“”ﬁﬁafﬁﬁ”4?
ATE 104 & <ok 2 4 TR RIS S %o A& R AR R RARAD T R
e e B AR L VAR D 30kg o 4R F 25kg Tk ok & BRI A
%@iﬂ$’ﬁﬁiﬂ%@?ﬁﬁF@%%iﬁcﬁﬁm&4wﬁwT7ﬁ*ﬁ
61.57~63.85% #1 & % 4049~4175cal/g~ % & 5 1.18~1.2~%:A 5 17.56~21.37cSt
B A 5 0.188~0.41wt% ~ ¥ 7 8 53.6~57%(% k) ~ ALz £ .9 41~42% - B jz &
GC-MS A~ 47 is ka7 § 4 + :El_ﬁ» i ARG ET AR TE SRR o

BMAET 2 T A 2T

Abstract
Bioenergy is an important renewable energy to replace part of fossil fuel, and
many conventional process extend application to bioenergy. Different biomass is
utilized to suitable process for application which is similar to petrochemical process.
CPC, Taiwan engages at bioenergy reseach and build a biomass pyrolysis system in
2015 and enhance process stability by pyrolysis-decoking cycle in this research.

R, LRI I AR S L 9 R N
Email: 295931@cpc com.tw

2N RO I P B PR T

S WAL Bmi iz 1iaE8 o md
E-mail: kevin19940706 @gmail.com

CORE SRR S TS Ft
E-mail:vwhchen@gmail.com
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By feeding 2.5kg biomass and then decoking, the pressure of the reactor is stable
and total feedstock can up to 30kg. The yield / HHV / density / viscosity / ash / C
weight ratio of pyrolysis oil at 450~550°C are 61.57~63.85% / 4049~4175callg /
1.18~1.2 / 17.56~21.37cSt / 0.188~0.41wt% / 41~42%, respectively. There are large
quantity of the phenolic compounds in bio-oil analized by GC-MS and the pheolics
can develop to many applications in the future.

Keywords : Biomass ~ Pyrolysis ~ Bio-oil

-, w3
AFA kA SR A IRt ERER DR 2 R AR A R BT
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BHE RO EARIT T RS TR g RER G ARG Er o
VRN EL VDR F PR e TR F G R e R (A EN)R GRS
IR R AES AT TR F PR3 Rt T g r L R
FIP RS TRIE ] TR h o RMERET AL F P m RIS TRB AT F
P PRS2 3 FRT R YR E R w gy ARz 2
Fgdaih 42 Fop 2 Fidp/sd &g 3 Fiu v %Aw B 1
Er iy med 4 AR TR p A AR P AR A la S
HRRZALERILFTF ¢ g RTE S RHEIFES AMERFE 0 B
FoRAFRHE g3 Rz B AL e
A D ERLA SN AT A S AL L VRS Rt a AR A <% LA
AL Hd CRFAFIANABARATFREEL A7 RAPLRFE R L 7%
A T RGFAF R, ¥ Z F BB a2 - T
A m AR R BLR A N ARARAFT b AR
R REB Fadiz LR F Mo FTHMRBI NI ERFREILHA
AR B AL AF R B2 U E A Y RER A BT EE 50~70%% i o
15~20%4 B E R0 20~25% R F Mo AR ESF AT F 2 ER Y AN FRF
FAEF PRI RRF R LREE A ABLFEERAD FRM D R
PREMTg £ A2 7 A2 28R b3 23 AR 39 1+ Fep> 1 2024
BT E S5 EeE s R RRMETT SRR R BERD L BEB R
#® 3 q_/&'.’\l% B o
A rRE A papre F B 30 5 E 0 Fe s WA Eg o0 4
PR R EAR AT B MR B HRER Y K EFEES 2 F TR Rk
e By A RAE AR AFRE S E Lo 2 FHRER L5 S
L4 o4 FA R P B F ASTM D7544-10 £7 |EA Task 34 & faL4° > » F &

RFRE2ATHG AT B 2 AN I FA BT R P B T
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fEid e § 4r £+ arEnsyn 27 ~ BTG 2 2 ~ S enFortum 2 2 % B g
PhHp LY 27 Ensyn { ¥ UOP & 7 Envergent = & £ 44 # RTP
P o B - Ji;:‘ml:i;@ b MR R LW R o

pane 33 = B3k~ A o (Bio-refinery) it 3¢ 5 Ap M A & A
B L B wa%%%% FAKBET S PR TS R &g
mrfwfrza:m DEUEE S S A T R E PR EHFE S WD
B PEFLTITE S R 2 T g 0 104 & © i 2 4 FTECA iE B A
s Mo g E Ak B lARAp T 4R TR R AR 0 A2 ARG 22
THH RS & Rl o

oy T

“J

N e TR
ARG SR E R AR AR RE(F R F 10% 1 T) & L3 AR
SEER RIS SR SRR o e R N ik L
AATETHF AR LR B LT FHERATL T2 507 2 -
B R AR PTERETAILP N A o

F 1~ A3 A Z 24T

Element

% 46 0.42 45 0.06 0.17

LAY M erp 2014 B2 FRBAEAS LA 1A 2) %
Bed R LR R(VFCL02)H » AR B F BB - TR SRR 2
FhPaf f BB TEF2THFAHABE NI FEARENF L) &2 S TR 5
T203 % b 4= 7 8 & ~T204~T206 % F Ji&s B8 & (°C)~T210 7 4 B8 & > P203
Lk~ rf&‘* (mmHQ) ~ P204 5 7 & ~P205 5 5z52 % R4 - B A 2R AT E F
FREAZGAS AP Sd 2¢ b P RFRELAFTER  E M 2L RBIE
Mg T d ‘m'Mi AR R R F WA S F REPRER GC A 47 e 24
Frapdian ki A 55 2 FHGBR ALV EFRE AL R
XL B R ﬂ%% CAFELSNORIASFAFTER RE 3 SRR
pare v i ae e v 120 (30 2 7 - 2.5kg/hr) -
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n ’LEFF l%$
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SR ERE

HfsFE BB A F N A oo R RPN RE 0 F
BB T B HIRF BT R R o iR RE T D
HfaF il R &7 R %] i 450~550 °C -
EhOAREEL P B BN AulcEd AiEFRE
A 2 d FE R o R AREUT BT R 400

T B ERGET AR FE R LA R A R

T AHE
AREALIBRNLRE - RARE R EN L A
BENAREAAMR IR A RBRE HRE > R
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R AEPFREIETRATASIEFE A X - B4R
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F 3~ kR RAFE IR

A X

B A3E4 15kg f G > ST 9 1-2mm e
5§ R AR NP T S AT A R A AR B0

S L EUE R ;-

Fads BB R % S 0 M-F MY W IR B iR

FLOEARG O AERARTREL FH LR

R iz 25/hn) o 8 =4 » 25kg A HOSE LR
R FEFEFE > LT 46 B E - E 2

e Pl s 8 ERGEE A F)

GC 5 # 4 #7 /45 CO~CO2~02~H2~C1-C6 2. A 4 k&
SR A AT CETBRESAALS IR P VESBRE S AZA

2~ BFRadm
sz e R 650 2 TREE 0 AR A fRR EARA LT B
i%%WHMJWTL4F#§%H4%W$%%%Zﬁﬁﬁ’ug%ﬁﬁzwym
AR 30kg £ 12 ] pE(F 3 tf BARA) o R BedRE e 25kg (1] )
TR E(HB00°C, g HEIAHHERY L LPER) > & - R 2 PFo
PO Rtk AR T e EATY S TR AR T R AR TEHER > 450°C ~ 500°C &k 1
1527 £ 12 Bk LHRFI2 0/« RAFRFERAIITFITR A 57
BREFRUEF BERS XA F AR B R ETRRE (5B AR K
BRF) R RSB FDIRE S R L RET RGO T SRR
LG A WAF B 2 RRIRE L 3 S T T e U AR BT B
B E TR E(L2 ] ) 0 TAZ 2 A 20 W SARE B (B 2T 15CSt)
" igJ 7 z.fk“ﬁr'/i‘ff’/*“‘?’ ,f—ﬁ; °
AEAR T 23 4 SR E A Bl (73 60~70°C(A)22 20°C(B) F]pt B 4 & Be-4
2 kR (F FRF) s o U B (R 4 HiFER
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450~550°C2. & % ) 61.57~63.85% B2 X B iR A S % > L v AL FRIPN (5 %
PG 3BNLE) AR5 b 5 4049~4175callgs % A 5 1.18~1.2 -
4B % 17.56~21.37¢St ~ & A % 0.188~0.41wWt% ~ 5 & £ 1 41~42% o Bt eni B
P A RIS ERE S B MR AT R WEIRD G AR G LR
A RGART doip LI E AT oD AR BAESLL VARG B ERP AR
Flpt s ot mE R A M BEF e GC AT (£ B FRERD
Cle COskRPAE LS - CO2 LB 7 4 » Hi C2 11k & (>4 FRUEiR & H 4o
ARG BT HRFEALFFEHARNL LA RIS L&
> % CO~CO2-Cle 4 {2 i& 7 GC-MS 4] 5> % B & T #r & 2 4] f24 GC-MS
Aﬁ;ﬂ Bk BIEARRF o A B R A ARIT o TR RV HH1S 0 AR

BB PERR ARSI CER AR B
¢%¢gig Mt od 3t Adrz. GC-MS &~ 47 Hisiv iz 2 ¢ v F 35 Pl
el I 0 FI IR AR WA 8 R R A TR T L 7 e
Ly oo At E &ﬁr‘r » 450~550°C % + A if & 2. B f3i8 & > 5| f2:8 & 400°C
fzs@-i:sg«_.%;a;eh‘@ BAEEI R F R Rk 2 TR RE A
450°C 2+ ¥ 4 JE 22 Sl jn A2 o
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800 . A —T203
200 ﬂ 9 —T204
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—T206
500 - ——T210
400 A ——P205
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200 %F‘ﬁ'ﬂ %Tvﬂ\ m ——P203
100 | Emmmﬁﬂ % VFC102
0 - : , .
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B 2~ 450°C2 § 4 #4 fadf 17 ficdy
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Bl 3~ 500°CH F 4 # 4 f2 3% ¥ ficdy
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B 4~ 550°C4 F 4 #4 fadf i dicdy
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% 4~ 450-550°CH K 350 b S 4

e E 15 15 10
B R 450 500 550
A5 A B A B A B
kg 5999 | 3.192 | 5136 | 4.1 4695 | 1.69
Yield (%) 61.2733 61.57 63.85
Char (kg) 0.637 1.295 0.731
GHV  (Callg) | 4175 | 3848 | 4134 | 3785 | 4049 | 3540
Viscosity ~ (cSt) | 17.56 | 5525 | 21.37 | 4231 | 19.14 | 2.888
Density  (g/ml) | 1.1975 | 1.0689 | 1.205 | 1.0681 | 1.1859 | 1.053
Ash (Wi%) | 0594 | 0042 | 0.188 | 0.064 | 041 | 0.073
N (Wit%) | 0.23 014 | 028 | 0.12 0.81 0.23
C (witde) | 41 36 42 36 41.8 32.2
H (wit%e) | 10 12 10 12 6.6 7.8
S (wit%) | 0.01 N.D. | 001 | N.D. 0.2 0.02
% 5~ Ej2F GC A4
Temp. 450 500 550
N2 91.81 89.47 87.74
co 2.77 4.03 5.77
CO2 4.96 5.62 5.18
c1 0.30 0.62 1.05
C2 0.03 0.06 0.08
C2= 0.04 0.10 0.00
Cc3 0.01 0.01 0.01
C3= 0.02 0.05 0.08
Ca+ 0.04 0.04 0.09
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% 6~ GC-MS 4 47 & j2 4 5 it # (550°CA)

Compound CAS# Quial
Phenol, 2-methoxy- 000090-05-1 95
Phenol, 3-methyl- 000108-39-4 96

Phenol,

2-methoxy-4-methyl- 000093516 ot
Eugenol 000097-53-0 96
Phenol, 2,6-dimethoxy- 000091-10-1 94
Vanillin 000121-33-5 91
Isoeugenol 005912-86-7 96
Syringaldehyde 000134-96-3 95
2,6-Dimethoxy-4-allylphenol 006627-88-9 93

T~ BHEER
AL P AR ENG RED A B 650 o 7RI "léﬂﬁi-‘f 28
F2R T 0T 27 A f2E B 450 ~ 500 ~ 550°Cz |3 ¥ 4% 7% 3R 30kg
DREE Ao R M RS AT RS F R ER UL 455 25kg Trig {7
*‘,f B s pakin i R iv2 > vRET L A2 FTHEY - AR R 450~550°C2
A % 61.57~63.85% > # & % 4049~4175cal/g SRR S L18~12 - AR G
17.56~21.37cSt ~ % & 5 0.188~0.41 ~ B 7 £ ) 41~42% - o ** B30 % R >1.1
TG BERFZ AR T A A I RE S A HfEF GC AR %
BTt o3 ERAERF ClECOMmERPR I - CO2 £82 % ﬂ s C2 1z
P AR R e o d PERRFERAIBEHABNL S S
e HIR e AR 2 >vE CO~CO2-~Cle 42 i&i7 GC-MS ’j’lﬁté BR
T A2 RN GC-MS A4 £ R 3 2 2R R T3 A ER LY o AT
BE BT 450~550°CH A B2 BfRE R > F & ﬁ;‘z&«i R O T e
FFR450C+ TV 3 B2 HABRAAL - RAFT R %%ﬁﬁﬂﬁ;’-% EAER ¥
AR ERRBSTWCAT G HRFF f@?ﬁ?ﬁ%i’ﬁ °
I~3%Fept
“RTP green fuel: An overview for renewable heat and power”, Envergent.

2. http://biomassmagazine.com/articles/10883/global-wood-pellet-demand-to-reach
-50-million-metric-tons-by-2024
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2016 -

=
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