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SYNOPSIS

In the last fiscal year, 1991, the committee conducted the investigation into hydrogasification 

of coal, which covered;

• fundamental research on hydropyrolsis reaction,

• development status of SNG production process ,

• by-products from hydrogasification and their utilization technology,

• comparison of performance between hydrogasification and methanation using SYN 

gas.

The committee concluded from the study that the entrained bed reactor will be used 

principally from now on as a gasifier for hydrogenation of coal. Consequently, following topics 

were discussed this year, aiming at the development of such a process that has an entrained 

bed reactor.

1 current view on hydrogasification process from the standpoint of fundamental 

research.

2 extraction of research subjects by surveying the technologies for hydrogasifier

and related equipments.

3 organization of equipments and operations which lead to high thermal efficiency.

4 timetable for R&D from PDU to commercial scale.

5 outlining design of a pilot plant.

Summaries of each chapter are as follows,

Chapter 1 Introduction
This chapter describes a brief conclusion of the last study in 1991, a guideline of the studies 

for this year and the outline of the results. A new process named ARCH (Advanced Rapid Coal 

Hydrogenation) is proposed for development.

Chapter 2 Investigation and evaluation of technologies in hydrogsification
As a foundation of hydrogasification process, the committee studied the effects of 

gasification conditions, the decomposition mechanisms of tarry materials, estimation and 

evaluation of reaction heat using a mathematical model, the modelling of the thermal 

decomposition of coal, the synthesis of gaseous hydrocarbons and so on. The R&D subjects 

were extracted, looking into current status of development for a once-through reactor and a 

internally circulating one,.
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In the investigation into subsidiary technologies related with the hydrogasifier, this chapter 

dealt with the technologies for coal feed into gasifier, gas phase heat-exchanger, 

separation/cooling/conveying of char which was produced in hydrogasifier.

Also studied are dense phase conveying which will be used for coal feed or transportation of 

unreacted char. In the investigation into splitting and pre heat of dense phase solids, problem 

to be solved were pointed out for the application to the hydrogasifier. Pressure and heat 

resisting structures and materials were discussed for heat exchanger which heat up hydrogen 

using apparent heat of product gas. Concerning with char separation, the internal structure of 

the gasifier was studied and methods of char collection were examined to remove entrained 

char from product gas. Technical problems were also extracted here for cooling high 

temperature char by use of fluidized bed at the exit of the reactor. Various valves were 

examined for use with gases and powders at high temperature and pressures.

Chapter 3 Development of hydrogasification process
Hydrogasification process, whose FS had been done in the last report, was optimized in order 

to increase the thermal efficiency . It was confirmed that the cold gas efficiently increased from 

the previous values of 75.2 to around 78%. It was also found that high yield of liquid products 

such as BTX is essential to improve economical adaptation of the process. The 

hydrogasification reaction consists of initial stage of thermal decomposition and the successive 

hydrogenation reaction. Independent control of each reaction is favorable to increase liquid 

yield. While the thermal decomposition reaction takes place predominantly in the once-through 

reactor, internally circulating reactor is characterized by being able to control hydrogenation 

reactions. Enhancing the features in both types of reactors , it might be possible to construct a 

new type of gasifier which could control each stage of reaction independently. Thus, the 

committee proposed the concept of ARCH process and showed a guideline for scale-up 

leading to industrial use. The problems, which may appear in each stage of development were 

discussed. A plan was made to perform effective development, especially in the stage of pilot 

test which comprises ARCH-1 and ARCH-2. ARCH-1 will be subjected to the test of 

equipments which will make up a large scale reactor of the type of internal circulation.

Combining them with subsidiary units around reactor, they are supposed to be examined 

whether they were suitable for the rector system in a whole process. The reactor established in 

ARCH-1 shall be modified in ARCH-2 to demonstrate the independent control of the two 

reactions i.e. thermal decomposition and hydrogenation reactions. One of the modification will 

be a replacement of the injector which enables partial oxidation of hydrogen. Another 

principal modification must be installation of the rapid heat-up zone in the reactor for effective 

decomposition of coal. Although there are data available for both type of reactor, they are 

collected separately. It is, therefore, necessary to check the validity of our concept using PDU 

or cold models. The test plan, which includes aims and test items as well as scope of the plant,

(4)



was discussed in order to move easily on to ARCH-2. An outlining of a pilot plant was 

designed using engineering data obtained from experiments with a internally circulating reactor. 

The plant consists of process units such as preparation of coal, hydrogen producer, 

hydrogasifier, gas cooler, char combustor and other incidental facilities. These units were 

selected and their structures were determined utilizing the current knowledge of technologies 

as much as possible. This chapter also estimates, to accomplish test items, plant fund and 

operating cost together with the number of run, test periods and personnel.

Chapter 4 Conclusion
A scope and contents of this report is summarized.

(5)
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Tyh9-i:y(Dj:9

900 ■ 700
Tea?. CC)

m2. 1-9EI ^-^;l/^(Dl±#(BG/0G)

1 )

2)

3)

Falk,A.Y., Schuman,M.D. , Kahn,D.R., US DOE Rep.ET 1032 8-20 13 ,

Rockwell International (1986)

Asa oka,Y. , Noguchi,F., 18th World Gas Conference Berlin 91,1GU/B3—91, (1991)

m2[g (1988)
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1) Solomon, P. R. , et al. . Fuel, 60. 342 (1 98 1 ) 2 ) ###. Sffllk EFH& AB.

67, 14 ( 1988) 3) Xu, W.-C., et al. , ’Coal Science & Technology’ U, p629 (1 987)

4) Xu, W. -C. , et al. , Fuel, 6 9. 100 7 ( 1 99 0) 5) iMI&AB. 70, 81

(1991) 6) lllTSABB. % 2 8 @5WYk¥AE> P 1 97 (1 99 1 ) 7) Mochida, I. , et al.,

Fuel, 6 7., 1 1 01 (19 88 ) 8 ) #B9#fife. No. 9, 1 212 (1 986 ) 9 )

fife. ##mAE. 6 9, 2 6 7 ( 1990) 1 0) *#Srfjfife> % 4 p6 (1 9 7 7)

Paraffins
Aroma.

1st
stage

KC. Paraffins • No reaction

Hy.
Argma.(strong ads.) 
^latl^-Cokes deactivation

Paraffins
Naphth.

Cracking

Reaction2nd ___ .
(SS^olv^t' ^li.TlLiNooking) 

effect )........

Hy.: Hydrogenation (low temperature) 
H. C.: Hydrocracking (high temperature)

S2.1-130 2 ®B7KS-ffcE)So«tS:IIl
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2. 1. 2 

(i) nm

• &miz£(D&oiz&w?z>frzmibfrizL,

fit,

«fc c-c&G%#<z)Kx#k j:e>fc^t-r&&

(2) A

aSlS^f^/ RockwelltiiTiimd tl^^-f;Vn VI/fCL^. S

2.i-i40(c^-tj:e>n, 5A%a&<DMf5G%eaLT9f

#&###&au, ■?ne>®f i 

bEit^s^: M/®»tti«sigi5fcS!i:u memmf,

§5, LT&2. l-l3tlCa*1*<i: e> lcS*ft;£@5£*:£a;ft Ofc. BTXtt/<>if>,

OiUiV-?* U^T^SbT, £ £, Oil###: (Prc) ti^J^

% (5 Commas, 6 ^ U^:. S2. 1-140*0(2)-

(4 XDfiU&t. '> 7 h&J££#SU 7KS&(2)~(4)0£j£0<fr tCj: otif U

£„ &&, i>7 6 t(Z)a L^. (l)-(4)©Sf£?i:o

V\T L, f

always proceeds
irecursor,

proceeds only in H,

Z> £ Lfro 
(3)

&]£L T, %0 3 c0#^0

fES5£, ^£{$£312.1-150
(C/J> 1/ f- o

Case 1: 7 > >WV - £ #§ T\

(H/

#2.i-i4m ;v?#muA
EittffcSlSSffi

Coal) =0.3 (kg/kg) 

Case 2 : VIM
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#2. i-im u

d(fco)p . t 
dz ;C0{fC0 '(fC0^p>/us (1)

d(fC02)p  
dz kC02tfC02 - (fC02)p)/"s (2)

d(fH2o)p  
dz kH20tfH20 "’(^H2o)p)/us (3)

d(fCH4)p  
dz kCH4(fCH4 '‘(fCH4)p)/us (4)
d(fBTx)p  
dz kBTX(fBTX ‘■(fBTx)p1/us (5)

d(foil)p  
dz kon(fon "■(f0i1)pJ/us (6)
d(fprc)p
dz kprc^Prc '(fprc)p)/"s (7)

d(f0i Vp d(f0il)D
(8)1i---E’ dz ♦AKprcv prcJp/us

d(fprc)p  
dz

d(fPrc)p
dz KPrc^Prc^p/us (9)

dfH2
dz~ “ V

, , fBTX
[-6K™*fTx

* 38lc0Ui^ * 16(l-6)<0ilM^TY>/uf

+ SMH2rsft/GsO (10)

_C0 „ -L^£ - SMC0rsft/Gs0

_CH4 e _i^CH.l_g + {(l-B)-c0i 1 f0i l+,cBTXfBTX)/uf 

_J]I . J.zBT.x1e +(BK0ilf011-KgTxfBTx)/lJf

Gscpsdz^ * hcapS^Tg'Ts^ ■ 6Hl1mGsOXKPrc(fPrc^p/,us

GsoKfjCp.j^ " hcaPS(VV + (-alWrsfts

+ Gs0{KBTXfBTX(-sh3)/mBTX+6K0ilf0i1(-aHZ)/M0il 

+(l"0)*oi1^Oil (~ AH4)/Mqi l J/Uf
+ GSoHTji^p,j(Ts.Tg)}

(ID

(12)

(13)

(14)

(15)

(16) 

(17)

(18)

(fj) p : 33tt&#JEfc#0)&IR£jEifcfi[kg/kg-coal), fj : C&ffllC
(kg/kg-coal), f* : M# 6 (kg/kg-coal], ( f T) P

: k j : [1/s],
k j : &ffllCfctt<£jSJG&<Z>3iiK£$KCl/sK T9 : iK^iaSCK), T0:#*M[Kh G30 : 5 

[kg/s]. dp : (m) > u3 : (m/s) „ ug : ii 7. (m/s)» hc
: ap : (m2/m3 L S : (m2 h
cpj : imW5(J/(kg-K)L Mj : ^^-fiCkg/mol), A Hi (i=2—4) : (2) ~ (4) 0>£
l&mi J/molK AH],! : (1) 0)j£&8&(J/kgK A Hsf t : '> V b fcfc® Ki&Wk (J/mol),
z : ('^) s : g : ^S<7)S> J :

H /Coal = 0.3
Tg = 1000°C 

Ts = 200 °C

*R.g = 11,3 5 

lR,S = 5-4 S

‘55 mm

Case 1

M2. 1-150

H /Coal = 0.3

-T_ = 1000°C

= 3.7 s

= 3.0 s

Flow rate, G 
[Case 21

H /Coal = 0.82

1 Tg = 1000°C 

Ts= 200°C

R.fl

R,

3.7 s 

2.9 s

lease 3
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%
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Case 2 Case 3

U 1000

Case 1

Length L [ m ]

S2.1-190 Case l~Case 3® f*I ®

OIL BTX^A A

th So

[Case 2] Z® V

& V if >f ? ;i/

t50t, #^ZK#[1842"C 

tseinjiK fcfoumizQoo'c 

^±e*t&£fu ttzViMtfr 

me v\6®

T\ Mf5(l)-(4) L/, fcfo

smn^xttCHt'j 'y^e*s.

[Case 3] Case 5 Sti IW StC _h # l T £ (312. 1-190) ,

315 7**5^, < ^6. Z(Dffi$klZ. H/Coal j£ £ ^ t < *Ttl

tiV if-f a l/rt'U

i0f3»^!&SC45i htic, Z h e ^ 6.

case tt£t>

*±VftUi £ V'. Case 11 119 C&{£T T7.KS^ iltoS ® <fr £ 1100‘C iZ? Z>

Mf5^MfS#@^$0.2 mt'S^TU H4®<frtf£j&t/£:&£„

u*'u z®#^^^moMm:ii3oo°cia< etmf 6.

Ztd. + # £teSx& vxtf ^® J: i> & '> S ;l V- :> 3 >e J: o TE^#§®-f4Sg>

Z a # 6. 4"#, '> * a. I/- '> 3 X, -? 1

m

1) Falk, A.Y., Schuman, M.D. and Kahn, D.R. , USA DOE Report AI-DOE-13536(1986).
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2. i. 3
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L^i^u^. ef ;i/6

-eom.

^r^C U. 6#

#OC6T. C^tbUgl###. yf

f 6#-&. < -#"6C 6T\ ^-/i/#m#:^b0^a#^M(:7X#<ke#L.

>t:aT#%&T?#&o co6#(i. %LT^-;I/6U

-emu. U^U.#

#@Oj:9(:. f-;!/##

-f%6%f-7l/#@gW<=k %/j^%7 7fV w:#m-#-
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J^TOck 9 T&60 Moseley t Paterson35
(i#2. l-20miO^#^f-^^y ^ 7#

U.
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61&@^r^r'f;l/lk L/:o ^ . Zahradni
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? ex v

btzo Anthony b 5) OSi$7KSlk
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— 18
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^ Anthony^®##
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MozK#

^E(i(3(^^#C^6(0.8-0.9) o T^X

J: -oT

'&\Z{Z%-'M U/ciB?L©/ca6> #C/7 5 V h ft 
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Coal surface

Center of 
coal film

X/L
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7T&60

2. 1-23^ $Ef*l<£>7.k%EE

HEAT UP

ISOTHERMAL

Mew PLASTIC 
. RANGE

Time (sec

1) E. M. Suuberg, W. A. Peters and J. B. Howard, #2. 1-24EI 7° 7 X E y ^7
Ind. Eng. Chem. Process Des. Dev., if|0#lST0^/fb

17 Nol, 37 (1978)
2) G. Schaub, W. A. Peters and J. B. Howard, AIChE J.. 3_1 N06, 903 (1985)
3) F. Moseley and D. Paterson, J. Inst. Fuel, 38 13 (1965)
4) R. L. Zahradnik and R. A. Glenn, Fuel, 50 77 (1971)
5) D. B. Anthony, J. B. Howard, H. C. Hottel and H. P. Meissner, Fuel 55 121 (1976)
6) I. B. Russel, D. A. Saville and M. I. Greene, AIChE J., 25 65 (1979)
7) G. Schaub, ff. A. Peters and J. B. Howard, AIChE J. 31 903 (1985)
8) G. Schaub, W. A Peters and J. B. Howard, AIChE J. 31 912 (1985)
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6boo. y

6C 6^. C 5 ~C 1 10 

%4±# t) 6 C 6 ^El 

C(D^

aw

##0 %#i3#AD#^^:0

^ o -E-(D ct 9

±UA^J^#2. l-2#(:^ 

f o M#

©SAMSES Its •/£■&,

x ^ #

(2) yfy&^o-A'jsS

b > ^0 ^ A 7U — & >kME <tlt % o d CD jl ^ Jl/ ^r — ^ ^ y CO aftfrWMk ~C ®£ tb it C b.

Cck-^T. c®A

^o Amm^#±r/^j:

O^COz^Am^^o U/c^-oT. CH4/O2(DmAj±^C2m<b7X#0iR#C±#<m 

#-#-6o U^U. colt3rA#< LT^^e^ACLcko^^a^. 

f #2. l-26g|(Dck9l:. i%^<W6iM2R#;&#]%3:tb6

2. 1-2

10 atm

500 h"

9.6 wt%
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100F®

O'P o X

□

X

B V ■ # # ■ ^
0 #2x»—*tm—,-----n H .h— a .------- 1------.—_i------,_______

0 10 20 30 40 50 60
METHANE CONVERSION (%)

Hi/Ozlt&gwf 2.1-26EI y f XD%<k^6]#!K%

#%3C#
1) Cl^;XhV- #0^% (1984)
2) P. V. Venuto, P. S. Landis, Adv. Catal.,_18 308 (1968)
3) D. Commereuc, Y. Chauvin, F. Hugues, M. Basset, D. Olivier,

J. Chein., Soc., Chem. Commun., 154 ( 1980)
4) G. B. McVicker, M. A. Vannice, J. Catal., 63 25 ( 1980)
5) T. Okuhara, K. Kobayashi, T. Kimura, M. Misono, Y. Yoneda,

J. Chem. Soc., Chem. Commun., 1114 (1981)
6) H. Arakawa, A. T. Bell, Ind. Eng. Chem. Process Des. Dev. 22 97 (1983)
7) T.Mitsudo, H. Boku, S. Murachi, A. Ishihara, Y. Watanabe, 31. 62 ( 1988)
8) 38 M 248 (1988)
9) Bx: 3m /<hDT'yf 12 62 (1989)
10) ^ /J\# 1$^. #7C #

11) K. Ohtsuka, Chem. Lett., 319 (1985)
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2. 2. 1 7kS*f x{tfcfb%s(D£i{$

6LT(i.

• TkWitf X<hRf5©5CibS^rE v d t

• B T 5

• 5^©*eM/^RTt6T$> 5:i

• y X f a ©Mittal i

• t

• 3MS§fnte©&v d t

^•n^‘ti©igi^o^T. ^ y7.)i-^&&xffaumm^v>mwLlt&h-

Lx > h

(1) ?K##d 6

g6%J5%#-e&&CH4 ^BTX 

LT0m%#^mi^^##T

d 6"e^6o Kfb0$#:f ot x<Dg3gr#(:;t^%#2#:&##'-#-o

c-io#) #m^o7KmK^^(:^^T(ix K^m^ogua

#f--F-6H2

^^%#A±(c6"3T##6^6o ^#0

s^m?6^z&R^y/x cn, ) omA-^m^^^cnrmaLx

#tW#3-,T< 6o -A&MCx CH, 4%##%^ %4%#6DM^x

9>x;l/-^®R^##T(ix ^mCck^H, 1 0 0- 1 4 0 0°C]S

^/:x Rf5^m4oj;0:#@^^CD$ijmi#(im<x fBgBmoiGU (-2#) x (-9

2. 2
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0 0°C) L^L^:6<6. Non-BT

X:f ^;l/Oi[%#& 1 0%&< #&Lx $f:x Kj&m&W#H:E4%Lx

mgmm5%®Kf&#§kk m^#o#w^otx6^

0#&o ^/:x ^X^@^^^#<6fi6/c)6x m#7kmK^^^^f:fT^6o L/c^-o 

Tx CH4 iR#60/<7XX^^x BTX

-©Siaiix #(:x Si^®lii#Sx ##y/x#o$J#(c^^Tx 7 >x;l/-^J: OSE

7o

(2 ) B T X^0m#^m##^g%#i(:*-#- 5 g l' Z 6

^-e(ix Tkmyn-trxo### 

tix mm%T&6BTX#®%^g%#|®!R$C^#f6C6^%^^(c^-D/:o S^z)^ 

#Brf]#xm6 LTOS NG/d'#-C% < x LTOBTXM^^efm^a^ot x

6T&&0

7xx;i/-^^sN Gt) ckc^B Tx@^ 

Ajt#CgA^0^5#^B^g0KfG^(D^^ (ARCH^otx) ^##LTU<^: 

#T^6o

(3) S^®±mm@^RT#T^5Z(d

Ox x<r-;l/7 y

2000-3000

t/d###T& Ox 5-10 t/dPDU o y h,

#Tx < o

Tl'6^x ^@m#^x 7-

i- . #(Hx #x/y/xm3c#(D^a^%^^^/:x^ -;U7 y 7#&6D#]Z^(i
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#:### T3. 2. 3J(D%/tr-;l/7 6 35%. > hT

(2, 7 y XJl&icN Efi>H2 fix <tfi&Z(DM& •

7 >y 77f(ix Z.fD'f 'y 7'x 9 9 — (DX*r - JlT y 7 & £'0 V&lL Itl' <

/A5o

J5ifc'i' y '7 x. 9 9 — (bff-WL • £E • SBMx EJifr H 2 £ y 'J x. 9 9 — ®-?Ll£(2-on-l, 3-on-l

, 4-on-l 6 6^(c2: -oT. #X&^ . Kfb

oN J; 5 3t#%5SmT. jo < 60

s^Ttasyfxfk'y^i/H^ m##

mE ^5%#X3X H:E%-#-6o Lfz^-oTx > b(2.

vxf-AO#

* ©{HStt^^3±dii:, b 7 7 n/\z£Z>M$£W±Z:W:TlK < ir Z tJ)<n^T&%0 5

v%T c 6d<mafi6o

TkSES^jo yxf- A®{f$g&£4gT£^£^S£ IT,

(a) (b) (c)

C^^-^x{by7>b<h0)-3^^) (d) T&&o

7Km#x{k(:jo^-c. m

cam##,

(5) 6

#mL7&3fntx#ma:h,ao smTKm^xik-c^x

$TCDSj^^)bfm6^6o 7t%&Ef&:3§T®mA#/:#-C%<x
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tK^^'xlh:/n-t?xic:&VT> (a) (EEotKS

* - (DO 2 ^xlbRlc%) (b) %## (5j^©7KSjEl6§§AT-©
w E^#m% (f-f-^x{b^c^^6xxy#m@m#) 

(d) #i#% (agmmac&yam#) T&a*

(6) m#m$n#®Avc t

it(5ti VQ 5^7k^^7'x{k^D-t? x t)#j^T-(iti Vo 7kSR*El§;V bSEtti £ tl3 H 2 s ^ 

cos (DWiMit^^j^ n h 3 R&ffi • bt

s^nh, t LTE^Hb£ii3o ttz^ f+ -^'xft^iaoT, ##x
xy{bLTwm^m#6tct)#6o a

0 , 7K^'/n-t?x(iS*6^(c^ V - 6o

V -X3-;l/7"^y o^-0^;OW#6%:5T&5 9o 1

1) : -f >y 7(2), p4 (1986)
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2. 2. 2 mgg:

(i)
#2. 2-1 <£ K7 7 h

f- zi.

&o K^#§(±±aRl:< 7^^^^-^-WLx

y? AC<k T\ IBviftL1?- t7kMt (D^MM&Z:

(smu,

C#'S£ft> K77 hf i-yrti)«fcaf7-a7

^^>6BTX^Og

If'/&£•:£ ]5& 7 -5 o :7 BE tii> 7 - ti > IZ <b /u <h"

^(DZ7^##^WLT^5o 

a . 7 7A/-CX^-;l/7 v 5

:2. 2-1

c. K77hfzL-ym&Z[f7-zi-7XaGT7Km{k#W<3t#C:n't):h,5/:a6. BTX

l^o

(2)

777^m#6767km^#7a-b% (GRH:Gas Recycle Hy-

drogenator) 'CffiMltOMMtf & *9 » ESIftJICtfT&£ £ #< £> 7k tf X it Cigffl7 £ tz & C N

o©?£fy!^7;UC «fc *9. Oyx^ ^ - ©§!%&<£ tfMU>$t&ffC ^7 5^ > 7 — 7 V >/ 

7— ^ $ tlx 5 h>z/B©PDU (Process Developing Unit) BE Jfo lx f+^'ft

1987^-1991^^T. 5@OSj^T. KJG3§###m:E(Df:&Oime
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& fif:

(3)

{b^rU^ §§^£#U\ &* (D't^f^^r^f )V\Z =b 0 x b tltz0

a. -f>>5jc.^^—©HItI

y y-ogg^m^^, s^aAm^m^

6Ct~C&6 o -f > 7 x y y — C H M R (Coal Hydrogenation Mixing Rig)

ifnspdj:«9fT^n/c0 ##

m#6 LT. Am V y f C CAkmc^ ; l/- h ^#Tx -f >^JC

^ 5U6l^5^f X >

:J x y yfry-x h $ tifcQ xVi/^MlEi-ASy x#/i/£KS Lfc

y y - c^^Tx A#y 4ood'>^^y y

fpL, ^2.2-2 A

(a) -c. mtu^Am#ma^K:j;cT^x

(b) (:%6dA

(c, d)^6o

d' > ^ y y-TOyfxot-y >yA.7yyyx?

3b6C6^t)^c/:o e-y >yA - 7^

p :U (e-y>^A-77vyx=/)U^) d^;&35o #X/@#:cD-e-y

>yA.77 v y Xit6%m^^#C. m2. 2-3 BIO j; b C

o. d' > ^ jc y y -## x/@#'m^##&#t^A&B?#. e-y>yA.77yyx%r

db5 C f: o

/\. #x/@#mA(;:##%m$ (X77;cyy-.7;i-xd^<7)m#)

—. tSitio^e-y > y A xii<DSro^}Eg£ iifco
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SOLID FLOW PATTERNS FOR THE INJECTORS

#2.2-2

MIXING EFFICIENCY VS INLEl GAS/SOLIDS MOMENTUM FLUX RATIO

INLET GAS/SOLIDS MOMENTUM FLUX RATIO

#2.2-3 ^
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#&f:#0^J&#MaG#ia##^oy:a6(:X ^3—c(D^^ef;l/CHPM(Coal Hydrogen 

ation Physical Model) tltza Z <D & fW *■ r Jl/T13 ^ fat L T> TkS V "j

f + -$/<-;^a[/-[,(:|^^/;o #X V -th-f ^ -#

V6U>5ti "7 7 f 7 -fzt

Z-te\ ’J -tf 'f ^ )i>^~ =l — V th< 7 x.— 7t'i y 'J x. 7 7 — y x. — xi©Pb1P1n
y-4 7 Jr 7EHfOtirS • Bttx f t --(:/< 1/ — ^ -f — ^ ^ ti
to #52.2-1 #W\

7 — 7 x. — 7 t O Pel Pi & =k If ]) 17 4 7 xl — V if Y ^ $ tl tz

:2. 2-1

Mean particle 
size

Injector
nozzle
bore

Draught tube-
injector
spacing

Draught tube 
diameter

Gas
Recirculation
ratio

460 B 3L D 9.2
30 B 3L D 8.9
30 B L D 7.3
30 B 3L 1.25D 6.0
30 B L 1.25D 4.6
30 1.4B L 1.25D 4.0
30 1.4B 3L D 6.7
30 1.4B L D 5.4
30 2B L 1.25D 2.9
30 2B L D 3.5

'f • 7} 7 V "th y 7 ffcil'-MrWr & -^f 7- %> f7.Jfis¥rs73u\5^3a©/NT7 ^ ^ — 'S: fGHI L x i6 ill ^£ lx IE

T#/:o
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(4)
1987#: 9,9 # b 1991# 7,9 ^ ^g^'XOMR S (Midlands Research Station) t'P D

U (Process Developing Unit)£ tltz0 C O P D U{iN "7 -i — Kit 200 
kg/hx 7k*7 -r - Kfi 670Nm3/h . ffi* 62bar. »SS$1.000 °Ci T‘<DS&<s0 
?-©ioag*#ii!>:oi 9 t'S5o

Hz /EASE

840
42 

0. 17 
10

3.5
"7 □ — v — h £^2. 2-4 IEI {citjx#(

1. 000 °c
62 bar

0.61 kg/kg(dry, ash-free) 
36
12 vol/vol

coal hydrogen

downstream
processingcoal

transport
vessel

coal silo
cyclones

steam reactor product gas 
cooling

preheater

vent
lock
hoppers

coolerh V •<
vessels char silo

rotary
valve

transport
gas

___ I nitrogen

char
discharge
hoppers

nitrogen char
disposal

:2. 2-4 PDU©®i§7o-y- h

32 —



U7^ U ^7® t: V V/<-?'-8i>^ V y ^-6, Uf-% h 7 V f >

PDU0jg^^^(D—#2.2-2 #(c^f^

#2.2-2# PDU(Dm^^m

*« atl 62bar
5^ Manvers Pittsburgh-8 Loyyang
■SlX 955 962 867 865 872 876 854 868 857
7k*zestt w/w 0.2 0.6 0.4 0.4 0.4 0.4 0.44 0.3 0.2

# 15 15 35 12 11 11 12 12 12
mm&itm %
y f > 32.3 44.4 32.8 27.0 29.6 32.0 37.8 39.2 36.6
m^/x 3.5 3.1 1.9 3.0 1.9 12.3 3.8 4.5 6.4

3.8 1.4 4.5 8.6 6.8 8.0 8.2 9. 1 10.1
2.0 1. 1 3.0 4.6 8.2 2. 7 3.0 2.5 3.8

A#f 41. 6 50.0 42.2 43.2 46.5 55. 0 52.8 55.3 56.9

(5) Klb3§#v ; zi l/-v =, >4rf;(/

a C6^B%6L-C^ V ; zi l/-V 3

;i/) PDU#(D#o^^yn/7A6oM#

fa f:a6C. AOfT(DMl5#§(7)iy ;zLL/-V3>t^;t/6D

&mN#^m2. 2-5 ElC^fo

P D U

yo-trx '

> h

#2.2-5 |g ^%yaf7A(DA^#a
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J3. ly — V 3 > ^6 7- jl/it

-T J\/<DT- P D U 

£• t> <h {^x {b^^E: t'VI/ <h Diti$^6 T Vl/^

iR^x h^v hf 6C66<

T" S -6 o fi2. 2-6 IEI x v ^ zl L/ — 

'> 3 y^TJKDMMf&ZTjkto 77 h 

h#J<bLTx #2.2-7 gK:&j^#§f4 
gG-eoo-tr'yx ^-;i/(D^^(D#f^x 

#2.2-8

5^

K "7 7 hfi - 7'

£fi£*'X

Y

:2. 2-6 v ; ji L/ - v 3 >

700°C

Benzene

700°C

950°C

K 7 7 h

f- a - 7tbn

2.2-7 g| (<>-tr>x
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G# H V X d d 23 X X a Pr
a d n- V w » cn

CD 1 1 0 A di

3 4 d 1 a (d r+ X' a d V

53 n d V H Sl nu ra X X di X a
rh TJ A -X d i 33 3 a S' d st H B

Si U -X V min X 5? rv /o d 1 mg X n>

K~ C V X. @ Wr- ov <r -X a d rd X •

a X, H (Vf a d d a 33 s X 1 $

33 h X d Vi* 30 <5 d A BE
nun
—t-

30 X X d d 1--- !■
CD CD ~r % d 1 % pX

<~ X- | tfr Cm CD
DO

CD d * rv d 0

d 1 a c A i? SS Xi x- Pr S r< ?
rv V s: z re V a Cd <; rv n
<Wc X 30 d 9+ im ~r n d n mi
a S' d m St- / 9t z A d 0

o d St- i—i Cm X- c nijti d 4 CM CM
d X a c X ° ns z a St- d °

3i 13 33 z H » *1 x- d CM A z F#

3* S 30 # I m & 0 A A d
t* z d N) H 94- mg & a V V
CM o St- X 94- to 53 Sl X. X z
0 CM H X- 0 % rft i H H

S ° 1 a a Si X X X

m » cn
DO

m DO d
a CD

di El mg

& n a
mg z X

a d
1

DO d
CD # S
CD
CD a <-
rf di d
m

mg

d
94-

a
i

z s
A fd
M eu
d 4
X 0

ooQ>
%
a
3

CD
CD3

DO

DOI
OO

d
X

™3
Q

Cumulative Carbon Converted (XJ

03 fid H H
CD CD 03 03y y y yN N
CD CDy y
CD CD

d
X

U1 I—1 U1 I—L
^ ^ ^ ^
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2.2.3 7yx/l/-5£EE2s

v y y/i'-=£££&•? it, vmB^^Zi/i%mzK

M&it Z 2: lc Z V

(-10#) AMA t

l r it y y y, ii4pppt ttBTXt

^^zk#ic z »j •

zkm^yik^ft; 

4=a%4& (t/y, f-

-Y-) lt^J&##&7'7?':7o---f

^tu^jcs^TifPz vtb £ty z

(D#,

^ $ iir 6 yh A (c t/y ^ ^

zk#^ : 1 100-1400'C) &#6

-%&h l t it x y y y = f y — let) 

^Tm#zk^tfy (TD-^^m^ic z

It^##%$rm3mf 6 Z W:-f * a.

y y ^2.2-ioE o #^A/FHP^aem^E

y y^ - t-y 3 z V %#: n /r ^ h = y yyM##&J&m LT^%$^-c^a.

9yy;l/-^C^:J^^(D{t^^^L-CDy^r>a:/l/FHP (Flash Hydropyrolysis)

^(O#;S:EI&aS2.2-10E]lc^i-.

9yy/^-^:^^#;o#^^ LTitaT(oZ9^t,(D^±if^tLao

b. zk#-^^jt#) ^^yaz^iczvyyy^^m

c. ^^;###]#^yyy/i/X,^=i y/<^ n?^a. 

d . y^- f 7'77'^SItlit'fc5o
e.
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(2)

1 9 76 b 1 9 86 ^Z O* H 0 o V X. /W 

(DOE) OESbOTtc 1 t / h r %#(%:/n -t

b LTVSo Z /c v 1980^ ^ 1 983^$ V

6 2 0 k g / h r o Z 6 h LT V\6o

U Wiftb t>5l£li$3§£ *»r Itv^o 1 9 8 9 ^Z >J ICm#* Kfc V'-C n * * £ i/HS 

3 k g/h r ^>/^@(cZa##dSfT%b;h,Tl'ao 

^2.2-3 Z6^^7K^^^{byo±^

#5 2.2-3 m

vytViP-J'/f-fyzfP fiMM *«i'7

ll/hr 7* DUgfH^E 
(PDU)

20kg/hr 7*
(PDU) 3kg/hr V >f^S

ammmw lM 70%^

[zSStiSS]

[SE»tt&] 0m#as

T% hSR |^7^“No.9 *#?m o^Hfe

r Mt&ft

Rj^fmBt 760-1 loot: 
CKJS&im)

650-8000
700 -950X3

(Esstm)

KSE;b 36—106kg/cm2G 70kg/cm2G 15—30kg/cm2G

0.02—8sec 6—llsec 1—20sec

t(D# innw mmm*&
ffl UzW

agtfx-ffc, KSKtoS ut$*)lP%}L<F)Vsv

1976-1986#
(S£s fcmtEf)

1980-1983#
®«, &§%«) 1989^-

*<0 [ ] titc ktE& $ tiT Kc £ ft * & <0o

9 v

-f-i/ 3 i-/ix$±;^z V i t / h r ##(9%^ zftz -e^m
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M2.2-4 e d y t V * fox X br-tm

ms fT-)

Ilxxa^ K o VN X 0KHJ&5 $ $ ft *C 

V'5o n y ;? £ * /!/ T’ %1& £ ft 7t 'ir 

y 5 y ^r — No. 9<Z) # ;M£t X h T— 

* <0-M£M2.2-4 ElC^1-0 

JiMfcfifcKfcttSMIS'eii,

6 LT(0<b#m#^BTX, #xm 

pat D V

— tfxxh5^?><Di&m$:Mc±<\:

Mikf$ Xlr

ft ft ft fc # MlZ X X b T — ^ <D —M

m M2

fcftkEfl (kg/cnr' g ) 68 68
Anft*}JiJ& (*C) 1411 1120
K&MnM: CC) 1092 988
ft ?V ftiA It (kg - mol /kg) 0.25 0.19
Sffln.'/liU (sec) 6.1 2.3

A P ft 7s jfcJUiJc(°/o) Hz 56.5 71.4
HzO 43.5 28.6

y£S6Hm%) CH«: 39.0 33.6
CzHe 0.03 0.15
CsHe 0 9.8
C?Hs 0 0.07
CO 22.2 3.4
COz 7.2 0.8

3l:-BTX<lMft 0 7.58
ft It 68.4 55.4

ft M2. 2-5 aE (vZ tjn"t~0 ft ^ O Hi 52s ?£

M2.2-5 m

o#mii^m£ftT^ftv%

20kg/hr-C#&aas#

-c&u,

X\s'Z X kfr bXv X x k

4bft6 Z ^ LV\^ #

6 ft 5.

Mjz# xxit, n y ^ r> ^/v§y5:

jft##ftmv^^#^^ftm#ft^ ^

L"C 3 k g / h r "<yft^@lc Z 6 

-r^t^^ftftft-cv^. -<y^^

@(D#%EieM2.2-ll|glH^i-o ^6^c-CV^6±

3p#0O#;%4kT%hT--f<O-#J&M2.2-6 ^:^:^%-cmm^ftTV\5^^

reactor temperature zone two stage one stage

catalyst NiS04
1 %

Ni(OH)2 
1 %

NiS04
1 %

reaction temperature (1C) 650-800 650-770 750
reaction time (sec) 6-4 11-4 10

methane 28.1 24.8 22.2
ethane 14.7 17.1 15.6
propane - 0.5 —

5 (H. C gas) (42.8) (42.4) (37.8)
c

3.2 CO + C02 9.1 8.4 9.8
•2 L_>1 CJ -u > benzene 17.3 21.3 12.7
II toluene 0.4 2.0 0.8
|§ xylene 0.1 - 0.1
U.J3

C3 (BTX) (17.8) (23.3) (13.7)
Cg plus oil (11.8) 10.9 11.6
char 18.5 15.0 27.0
Total 100 100 100

<kT% H±, v x ft# (D mm 2: L-cyot^o^^-ykTyy^

-h If k ft 5
38 —



#2.2-11(8 

#2.2-6 ^

#1 m2 M3

KJ££J£ CC) 900 900 950
SBE^J (KSCG) 30 30 30
S@B#M (sec) 10.7 15.1 10.7
7KS-5"^ifc (kg—mol/kg) 0.15 0.16 0.14

CH4 30.9 30.2 34.4
C2H6 0.5 0.4 0.2
C3+ tr tr tr
BTX 11.8 , 13.9 10.9
non-BTX liquids 1.8 0.8 tr
CO 6.0 6.1 6.7
C 02 0.6 0.6 0.7

TOTAL 51.6 52.0 52.9

^ LT v^5 t, (D V x 9 Z
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(3)KJ£#»3t

r tl ^ T’. v y $ x. }\"{ V $ — 1"> 3 1~

V v yx/v-ztczk^x^/E^

h$L »J <&%: £ tlTV'^V'o -^:(C I7 yX/V —

^a*&zka#&#*&-*-&

^-Y-)

£ii,5.

y v^x ^ ^ —

4 *.# * — Klxt r^^Tk ^ &

#$au,

v's * ;u-^fcjt&mm<D * •?* t s^^ifu

em2.2-i2@(c^f. - m-s-fa

f So (?&^ : HOO-NOOr)

- : / y^ = f ? - f'bJ::# J: V

- y x/i,#G% : 9^(6, ^j^yx/i/^f^^Lyc^^yX/L-i#, zK#y

X yl/ 4 ^ (O 4 - o n ~ 1 5^/6* — $x 6\) 0

/y^=ff-##(cB8LT(a3(3C#x(c##63 k g/h r X h

&> a. $ oy^^=;i/^^v\Tlt/hr ##(D^ yy^y^-^^^^^LTV^a.

X/y-/lxT^y^

^#5 0 t/h r j%_k/W oy k X 7 y h T X

y ^3: y f a

Km

0

y f >, btx, ^-v-

^2.2-i2|g yyy^y f
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©£JEW

^ vc/3: ^ ?-T^sam&:h,a^-f& v,

^Ht'^t^If t ^otl^c %\t$L<DWs'k\'± 2 & —

/—V (£&%.&&£%&) fc&ffO'ao D y ^7 r> ^/uom&iz 1 &&fcX'b V f*)& 

10.2-22. 2cm, ^ $ 6.2m0S)^f ^ t Tl^o

;%f-/l/y yy^^T^9 LTaT<DZ9^t,0^±lf^

ii a o

(#;%, f-y-)

fa&mas&a.

^a^ii^# (zK, %#) iczaf/^f %^##?icza^#^^>f-

&^%^6^,a, / 7-mm##35K: zarwmf &

#75^(oi%[s]im^^^^y:A(DyD±y.^^^'c^5o 9

U , Z 9 UmZ^ltZL(Z^6^v%

(4)^^(Dmm^-^

j^^$ij#]i-a ^ t ic z v #j&v';#;%{bdkG%4&&#a z ^ # a. 7
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T'n:n5#ST'fe'J, ##&&##& U fcKJftite

#*§knar £*>*>, c^

@T&5.

3 ^ h D -Z^f 6#-^,

-e^m $fia###-cfM#p L-cv^. mh, Rfcm.&iZ'f 

$*<nnftmm^®.m'tz>mm-EiX'Mmtz> ^ t K& a0 $ ^c,

iir 6 ^ ^ , Itl 5S o §1 % IE M ^ t; & a Z ? U^lESsfcti □ t;:;£ V"C£a£^ (Rfo

Wig. £ T if a ) f- a Z & (c % u ,

wza&a&m: za^#^^>^^z ^ib-rv^ a.

i"6 Z i: a„
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2. 3. 1

^yxrA©filAt(iN :/□ -t? xoUfiHkicE Ltn oT^5. 7k##x{k

^5ms7^ -y- .

• &i%&J:U'n y ?* ?/<- y xf-A(is ^J3fc© I G 

CC^Hy co 1 (Dfi&tlf Xlt-fn -& X(Dfiptm& v X f* A £ E&©E#E^T2Wv$W

a6/C^'^ < N Tkmtf xikiz&lj- 6 6o

(i)
###:@#@##^ (Dense Phase Pneumatic Conveying) (ix (Dilute

Phase Pneumatic Conveying) {C J£-<TX ® V C

<b. ® /^^^y-fXD^^KX'yX «k5M%

^-#XT2b6H2 ®^7X#^T#6/:e^ti:<f6C6-e. 7Km^f5g§C#^^fta3 

-;l/F%H2 ^x®*g^E

(#s) MJj&nmtzz. tr\ yo-trx®m^#fS]±(:^^-e# a c ac 

&6o 7(pci) c^m)

cftG^yotxcit^Tx 7km^x{k-e(ilxfG#momi'^^x 45^#j%3-;i/F

m&mtwaiC-ol'Tkk 

^6*<x wmwsc-oi'TGx

#mcRx#6m#tm(itLUo #Cx



a)
t>-oT«e:fif6i£i:i.'7©»'lc-oVTl;U @SUt 

«##E) 4<ife5-£IPiJ;tV'?OK #5185 E

*5i'ii. #5185 7 >©Eo»'®8rS*B»*'"£W • 3c#L,fcsn®tts (-7^ y#a)

* v> -j © ^agst <£ 51> «- v a u v'„

&##518lc6li&&?#lT.©7o-/<7- LTHS Lfc t>fflrt<#2. 3-
1 0T&&".

#2.3-1 0(A) l±.
DIRECTION --------— -------------FLUID

####3#® 7 0— ----- —........................ .......... . _____ _
A) DILUTE PHASE - HOMOGENEOUS FLOW

$mr\ mmmm

.SOLID PARTICLE

FLOW

#T\

V - T U > (i
0. 9j^±®/r-x 

EI(B) ^ 

T\

Saltation #

B) DENSE PHASE - NONUNIFORM FLOW

Cl DENSE PHASE - UNIFORM PLUG FLOW

2.3-1 II 6 7 V

E$6ST(±Choking iiKJilTCU 5 £#518# X £ @#®^SI^SEtfMlCig d <3 „ S#fi? 

l±S±5c#ttScfii.'SK-¥T$6i$dn5lF^-tiSS«l#6S@iitn©ttS»<at)n5„ 

0(C) CU £ blcA'xe^ffiTStK @*E^I@lin$ETI' < 6, @H*©»±3E«ttSK

fiV$Ri$s-el9-<£#0lel6j8ttS4t£ i„ 8StBWtiS®ef%i3<fcEm${tStlfc»ettx

75 7#6i8lc*.p,nz,<ll< 0(B) 0@«^-*ii:WK;iLt^l;o

#2.3-1 -2ifc J; 0'#2. 3-2 Hi C $11 % M gi ic III V h fc * ¥ te =k O' $ E t* S C ti H 5 $2 iy 
6ATi'&-'o 7d-/^->«> wrt?«t£v»<x aic75y*ai8 

ifttl «•*»*£ Lfcx #2. 3.-10(B) icjjl*<k ?
i--e*5. #$8S®E7j6<XSE»'ii-ti-V-tf V&a tmgW!). #&5 7 XEC*^ 

SEAffllliifflXS ££3?;Lftli\ #618#x®Ej8tt (BE) i; J; 0 W-SStit t£in 

iSl^S^o EisK*S#x-ftT-i;U #2.3-1 0(0 © j; otiiig-tiSSfitSSfflX □ - /'*7
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mz.s-i &

4^
on

Author(s) Solids Particle Pipe Mass Superficial Solid/air Classification of Comments

Internal Length
flowrate air velocity the work done

(mm) of solids based on flowrate
diameter (m) (kgs-') atmospheric
(mm) air

(ms"')

Albright Pulverized Quoted as 6.25 17.68 0.018 1.72 - 5.12 141•219 Tabulated data; Fluldlzed-bed feeder;
et el. [6] coal 90% through 7.83 • 0.170 2.00 - 6.28 125■ 197 correlation used copper tubes so the

200-mesh 11.06 1.82 - 6.4 145•236 flow pattern was unknown. 
Results may contain 
acceleration effects.

Wen end Coil powder 0.754 Glass pipes 3.048 0.005 0.15 - 15.0 50 ■ 850 Data presented as Fluidized bed feeder;
Simons | 7 J 0.500 12.7. 19.1, • 0.038 small-scale graphs; the correlation appears

0.112 25.4; give design method to give reasonable value
(using coal and correlation; but the design method
powder only) found that does not; give diagrams

U,/t - 2up of the flow pattern drawn

2 MJA
from visual observation; 
some problems with static

Glass beads 0.279 Steel pipe: PJll-t) electricity.
0.147 9.25;
0.071 (for both (Z Is the average

materials) in lilu voldage.)

Lippert (11) Alumina 0.075 40 12.5 0.28 1 ■ 20 10 - 250 Data presented on In German; transparent
0.066 - 2.5 phase diagrams pipes; Includes data for

(log scales); vertical pipes; more
used bypass system. detail In his thesis [37 )

PEC. Sand (0.864) 25.4 22.86 0.06 - 0.42 1.24 - 6.90 40 - 160 A large amount of Pressurized hopper as
Report (25 ] 2.69 | 63.34 tabulated data; feeder; transparent 

pipes; many errors;(3.63 ) some semi-
22.86 empirical correla- whether the conveying

50.8 53.34
121.92 0.03 - 1.7 0.88 - 8.16 9 - 191 lions. reached steady state Is 

uncertain; often the pipe-
167.64 line AP la not given;

30.48 to analyze the data,
Ramachandran el ol. 138 )

76.2 60.96
121.92

0.04 • 2.31 0.33 • 7.24 2 • 292 assumed the gas expansion 
to be adiabatic, whereas It
is Isothermal.

Chari (26) PPG
catalyst

0.437 25.4;
50.8;
76.2

0.61 - 2.44 0.0122 ■ 0.563 0.20 - 0.495 48 - 208 Tabulated data 
for moving bed

Pressurized hopper as 
feeder; transparent pipes;

flow; (Chari correlation Is supposed to
Sodium trt- 0.320 25.4; 0.61 • 2.44 0.0260 - 0.566 0.246 • 0.514 78 • 204 used a rcstrlcat be for the AP due to solids
polyphosphate 50.8; the end of the friction. However, the
granules 76.2 pipeline to prevent quantity correlated would
Catalyst 2.63 50.8;

76.2
0.91 • 2.44 0.112 ■ 0.354 1.30 - 1.98 28 • 74

significant changes 
in voldage) cor-

have been zero If Chari 
had used the correct slip

Potassium
relation. velocity. Hence, his cor-

0.14 76.2 0.61 • 2.44 0.045 - 0.183 0.068 - 0.088 123 - 383 relation is worthless.
sulphate
crystals



$2.3-2 m mmmmctm*ammmax*-*

Author(s) Solids Particle Pipe Mass Superficial Solid/air Classification Comments
diameter

Internal Length
flowrate air velocity mass of work done

(mm) of solids based on flowrate
diameter
(mm)

(m) (kg s'') atmospheric ratio
air
(m s-1)

Lippert Alumina 0.075 40 12.5 0.14 - 2.5 0.5 - 20 8 - 700 Data presented In German; trans-
[11] 0.066 on phase diagrams parent pipes used;

(log scales). used bypass pipe 
system.

P.E.C. Sand 0.991 50.8 3.124 1.01 - 5.85 1.43 - 7.88 94 - 476 Tabulated data; The pipe material is
report 2.39 76.2 4.648 1.61 - 4.84 0.895 - 3.35 235 - 315 correlation. not stated so that it
[25] 3.63 3.124 may not have been

4.648 transparent. No' 
description of the 
flow patterrt is 
included. The results 
for static bed 
experiments are 
given.

Sandy Fused 0.20 10.9 2.74 0.0036 0.40 - 0.66 62 - 179 Tabulated data; Metal pipes; serious
et at. alumina 14.1 1.83 0.0121 0.24 - 0.40 note that while error in the pressure
[28] 17.3 0.61 0.16 - 0.27 12 other gas/ 

solid systems 
were studied, 
only the air/ 
fused alumina 
results are given.

drop analysis.

Tomita Cement 0.030 41.0 ~ 24 4.58 - 6.09 14.5 - 37.7 51 - 244 Data presented PVC pipes used; no
et aI. 66.8 ~ 24 8.15 - 13.45 14.7 - 32.0 60 - 161 on graphs description of,the
[29] flow pattern is given; 

spurious correlation.



7 0a t m 11' 9E7jM^s'E£ tf tUdZ #

ca

(ix ^xt-a^©^^^©—

Oltl^x (Incipiently Fluidized Bed) x SD^>N Z X ct

(Umr) -ex ^m$^%%mm#:m©^fu:#Lu6#©#^:©pma.x Ux

Ms /A
J^ max

P G U n, f + £ Ms P U (1)

( 1 — £ ) P s A

::Cx Ms ii@(^Mfix AiiAi7Hlx p<; x ps litf

m#-e*6o #/J^m#{km&Un,f(d:x WenAYu^^Richardson^^O^^-em^-e^^o

SftSlMs V <h £ ic ilx

( 1 — £ ) P s

$###3. 2. 3 © x Z - 7b7 y Z©ta fi

le tf;Z <fc *5 iCx if^7> iTOt^yi^ 

------$^/:0©Bj^mm(d:x 3 0 0 t/d6Z:

#i\ca^^x (2) ^^m^Tx

x{k(c6(j-6#@m#i#©amE (Pn,,x) ^

##LT^6o X(iH, x %&^3 0 0 kx

E^^Sps =1. 3 g Z cm3 ©#f4TT

5^7kmy/

x{kCjo(j-6gmEp,n,x = 1 5 0-3 0 0# 

m: 6 % a o

o "j 9 *J x. ;b© Sprouse Z 1 !Z *tJ —* A i$I'A 

MtEte-D VT©E7jillZZ511 ira£Kj(:Eill1! L T 

t ^ -6 o jS &t 7 J — 7 ~ do l <7 &« i& 7 1 > le Is Z <5

fiif ^<kc/^x(C"3UT©^ftfZt©^^©^:

— 47 -
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(kg/s) . (kg/s) ,

(d:. (3) - (5)
(Po )

Ms
M F ( 1 — £ ) p s

P F

7t D t ( 1 — £ ) p s CwfP f. L (3)
v b

TfDi-EpF (V 4 C . C 3 + C 2 " - c 2 ) (4)
Mf = _____________________________________________

8 C 1

uCT\ Ci = p F / 2 C d 2 n C 2 = 4 L y/~ b/Di > C 3 = A P f. T —

4 L Cwf ( 1 — £ ) P r. l /D t

A P f . L =

4 L
Dt

(1 £ ) P r. l +
4LvrbM;

( 1 — £ ) P s 7T D
(5)

Dt. ; -7 >H L ; 7 d' Pt.i, ; -7 4 y & U IZ. $5 If &

(CwFioj;C/Cu (i. )

Jb#E (3) - (5) ^-oCwr

b)

$#%Ti'5^^ A<Dme*wi(cm2.3-3

tft‘2. 3~3 HI (a) (iN v X 7 A (Simple Pressure System) T% <5 0 "J

-eoEZrr/t'f 1/7 ^

L(jT%.7i/-v3>V

Hl(b) (i, /<^/<%^X-fA(B"uhler Bypass System)-C*6o L

— 48



7" (^ijx. 4 0 c

f 6C6T. 7xy^m< ^ 

oxmmtzc 

vXxACt: TU6o 

0(C) (i, /<;l/X#mvX7=- 

A(WSL Dense Phase Pulse 
System) T# 60 ^©'>Xr 

A (4 x Jn E 4^ "j / ^ — £> <k tf 4n 
T l/ - v s > V

a "%.%

7" LTU6o

7" (c<k&/<;i/x

(4x L A 7" 7
BE#

t(STT#6o

/<</<% VX7 A^)/<;|/X yxf-A#, L/:#*S

vx7AT^5^. E^Tkm^xfkcDZ 7 ^6 v%7AT(d:

y/<-(: 4:6gaT+#T&6 6a;bfL6o 

c ) o v 7 7 ^Vh^o jtO^B G/0 "'

D'y?7%7i,Tw_ mz.3-4

7^-K^>7E^1000-1300psig. t/7/<-^77E^1000-1050 

psig. #m@g#m@G0.215 -0.5271nch , m$30-60fk #5^#XNv 7=*6o

7<-y-?7?<WjnE(:|#LT. ^mE^^K^Bi^l000psig^T®#EI^

^a)Em

(Micro Motion

Flowmeter) LTl'6o
^2.3-5 am^

CONVEYING AIR

PRESSURISED
HOPPERSOLIDS

AERATION AIR

CONVEYING AIR

PRESSURISED
HOPPERSOLIDS

AERATION AIR
BYPASS PIPE

PIPELINE

CONVEYING AIR

PRESSURISED 
' HOPPERSOLIDS

AERATION AIR

AIR KNIFE

2. 3-3 0 iHiSfgfjfl j)£ 7 x-r A
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BG/OGlC^'^Tk O >y ? p7 X Jl t *>tu E^jfS

5 0 t / d ©/^ n y h rf =7 > 

L/c/^rST-oSiill^^^^Eff^nTV^ (#2.3-6 EL ##(i FH 3%^ 5

//////////////

2.3-4 g n y ^ i ;|/ jc (j- £

a)

"7 ibfOyxM-^©

1200
RECEIVER TANK PRESSURE - 7 MPa 
TUBE INSIDE DIAMETER - 13.39 mm 

TUBE LENGTH
□ 18.2 m 

1000 -

3000

2.3-5 B

(Rockwell##*^)

LSPM - Multi
Injector Mode
using Flow injector
Splitting

Recycle

0 GO##

(L S PM)

(c js VTx — i~ — '\©4 — 8 sip
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P C I 3 0 — 40 (!: & 60 P C I T(d:. Armco

Petrocarb (D5j^7^ - F7 77^6

7km^fG#§®74/f-^7 7j:7 

7 — ^7) TEi jg^TFtiii® ^1 tlJj b. L T x M2~3-7 13 tc ^ $ ti -5 /5s ^1 x. £> ti Jt 7 o ^2-3-7

El (A)(i. 7-f - F7 77^^(i—3CD#i#7^ 7T#j^L. 7 7

^ 7 7 ^(B) (i. 7 ^ - F7 77^^##. -<7 7^7 7

I'ffiOlM&BKa&kL #K#m:ct9#m2fi5^#&(Z)-C&ao 

ay77^;FT(i. ^2-3-7 El ^#(i#2.3-4 El

(C^f^#^g@K#^4:(C^m^(Flow Splitter) &#&#!% #@S*#%*#'l^fac6

Tfr^/co mz.3-8 Eic^ffmmtc&oT&a

±2. 3%T&-?y:::6&#eL!:wa"o

Feeder

Flow
\splitter

(reactor)

322.3-73 5^^-%7XTA
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(2)

*8575> 6^c^2 o

yatX®m%#^m<^6o Tkmy/XfkTId:. 7^-

C% 5o

i^x^-Atc^T,faa*8s#x<ko5j^?&(ca##(cmmT#6

7jc^^x{br-(i, xf - A#c j:a^  ̂y-^nosm

fi<&Zo B G/O GT-td_ 5 t/d PDlKDffim^J > X 7-- A (c d; a fl^in

8re2 o o°c^-e?mL/:^m^^>ao #

fa a o

(3) dOEHoffiiti ^2- 3 3 ^

SStBS^tcfc VTtiN / — f] — 7K# (X) 4&SS

m s: No [saaiiin S5E

CC) iRM ms, (t/d)

• —' A =1 / t)

1 [NKKt@lll ] 600 8. 0 4. 5 7200

E 2 X%X3K 500 9. 9 2. 2 48

i&wm 3 HEffiX 350 20. 0 6. 5 7200

4 *T0 = tE 200 16. 0 3. 0

;jn 5 ^*&Xp/r 436 9. 8 0. 3 25

6 [NSCSKi] 280 10. 0 2. 5 2160

vr(i. &

7 3-Utt) 960

- aBmm#m#mc)5au::&#a
8 [NSC*#] 195 9. 0 5. 0 6 2 4 0

9 [NSCAfcS ] 1 2. 0 2. 0 288
#

@l£*H 1 0 280 22 2. 1 168

1 1 Jl|« ffiX 9. 0 5. 0

1 2 3 B&M
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1) L. P. COMBS; “Partial liquefaction of coal by flash hydropyrolysis phaselV
finaltechnical report ” .Rockwell International, DE-AC22-80PC30018, 1982
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2. 3. 2

*tfxi©, ?yx - #xm$##§©c6T*5. ccDaitffo^ii. *WKi®«L

lfcflS<£»ilt,

: #Xff*. 80 kg/cm2, g. tfXfiE, 900° C (AP*fr)

S,«i* : #XE*, 82 kg/cm2,g. tfXgE, 300" C (AP^fr)

Li'L, iWftS3e>-XTti, 4.W*©H%AnSE^

9T5°CeK6%6f%6^-3Tti)s C©i#A#&#xic*^, 900°C -f6

nt® 6 ^ "3 "Cl ^ "So

ihi^z-tzms. m&MbK&MO&Z&mmt LTIi, 25Cr-35Ni-lMo

frmfztiZo -eLr, mmmtL-m, 10,ooo9#nfl©5 y ^ ^ * -y ? l

TW„ E-oT, E :/©i§Sli, S-f>6SiWffifflS

<9$ijb$n^*icti5„ as©g$<hlt, &mm©sese* 9000 cic

L"Cl^ -So —-6 (h , C ©^^it&n'f#'11>, X©

eStoitSES- 700° CiLti'5. 7k*»'x©^E»<iSvS^ii. *;vv v -ts-rf 

!ct,E*6fA7 VliS-5 tTfctiVo

c©ma#§§©#&. M#©ai:#x6a6^&#:mBli. K©E< t£-5„

1. #.#*'xAami©mx@K©i&:+

2. ^«i*'xAPrta5? + >^7l^*©it*SW©W*ittX^l

3. m$f-^-y©#K6, t ©###$:

4. • /<> KvvelMSSStiSi:, ^'x©->-;vyE

5. #SSAfrrtffi©*fiStt©«Ki. Big®, Stoic •> ^ x F©IS:ft

6. #g©y x-f AxxicNf &R#

7. -eoto

XESiIBIi. Sic, ffi*7’x>h£tt-^cB#0J§££#®U ^tEE^#ATl<^

C©H5to$©l§;ltlcSA:oT©, X&IM ^ d LTfR

AT< 6f+ -A<2©@E$6©A\ a'?:rt*4. IPS, eilOfift^i'Og

4$-e©, PDUIcj^Sgl&ISimi, E 

iiE©Sn©S#Sld;%ati:vT*5-5eElciS, f f -lire-9--f ? a yTUSSttTt,'
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H±OiilgoTtc, @B*9i:&!tS@WttS, #a

X©R@6, WH±o^eicovra»5.<h, 'fc<£>MlOKU&o

(i) #$ax©@s,&

StfcfityclExBXSi#:©:!!1)

a. lteyMI©i8aic-oVT

gl!7 >/<X07 O-T-'f >/• ^-y

i. ^m#x*<±apj;i)iauo, Ts;^mifs#a6XSo 

Cftti, #^liRt#$AS^m#©*Sx 1-V- lc£Zftn<DBW%'Pte < f- 

S&X&So

StEiSliTSl-iS^Lx TS^o-f-O/@g©■>-A/SI^X^-f S„

E-oTx Cto/Vx • #x»Stix *1f©'tJ|cSLiTlft.n-S*ai^5o

ii. fx-x-©> a.

SS#x©HF7k*# x £, ^m#x©RlGtR%#x6©mElix C©#x - 

^’XESOEE, V 7^ ^- rtSUS.a'x XgiM ? D v^^t'SBSEMo^-e 

*<9x irOSEtd: 2-3 kg/cm2,g. KAlciRi 5©T\ EEI$!t6<a$ U'„

C tile-£9, 7a-y©se^»< t-5W<5JET\ SMttOBti'bLx S* 

#©@*'6 Lx ;tWc#|AA<&5o

iii. ->xXFl3ffiie+ + X:$'7'/i4fSl-£r?T7o

>x;W*|jilc+ + x^7;H£I;S-?fitESgs©tt®©XL- F% 

Tti%tiS„ C©#Ax •>xyi/fi$©* 1- xj'7vug®©(**©#,6^bx 

F£ti At-5*LS< trbtiSo

* -t x X•>x;l/©#ffii■#"3ycSbx -VxXttfix? >ytf£t£

•So

b. 4-E »" x A a ®l

i. if ® 2 [fi © it #MX If X /£,

±®*«*7K^Si It, MZA'TbS 
**So c©%m%m%±ifs%i:ij:x

S fi XXXtF&E£ X 5AK C©Alix '5Jt6tt^'*St#x.t>nSo
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c©*"x • efcSEtolcELi'OlieErjbSo

4ii7yxoAnSEld;, 900“C £Lhfc±7)<5><£V9lic. ^SicfEtTMit^'x 

ic=fcf3, ?x>ft5Ciit5.

(2)

a. •>xA/rtiBic*-f x? 5 V"C\ ^ ?yi/SB©gE3rTW\ **##©*

Cr-Mo 6. C©BL *;l/yy»-yfcj:i9.

5>-&llcb *3 o

b. ^Esstb^dj^so-cx ##©mm&*< f 

££»X TO©ffiT©IA7i«m£ ti-B,

C. ±$A + y^yi-Stix 7k$#E;6<l6ii<>±iciW'fi-e*i9. ###^icmi|o&my)<.^

ET*5„ *yl/V>*-yicj:i3, *$®ettlctt8+#3|jS"f ■$>-&$* Do

(3)

LT#x.bn5Jigii;. TE©#Ka»6n5„ cftt-ffliSiti. 

#xAa@E&, 9oo°c icttix5iv-5miiS'et$ij'tf, -e-^EU'V-etttiv,

a. f t -0##lco),'-c©#M 

£©@E&em%$l:K#A<&6A\ HS^V, etui,

u><Dm^t<Dmmi)<i><o, aieLr^tivi^b^vestas

b. ^xyurtB(c4- + x^AybjfiXRTtEi-r-S^abic. -5©

t\ coae^ft • u #m - wm©#WA<^#T&6.

C. ~Fa$7 O — "T 4 y 9* • y Kt$© i/~ yVfcf ©iHjE^b'EiEo

a. *®^inffl*©«»^3S;„

SE«*?£iP7K£ffiffl-r 5 „

e. *£W®$©Slt



2. 3. 3 7- + -<Dfm (%@) , «ii

KlSfe&tli: Ltfflf + -li. 50W, <) 71 9-JESi;tt*+6„ -e©

ffiii. tBO*'xic|5|#&dT.6C6l:%6.

B GOl&BJmi, Geldart <D'a-?tz. #©^a-&*$(:f 6 6. V 77^-©f+ -li 

7';l/-7AtlK6»fM:ft666-TJ;Po ^©li&tlKli. *'x6#m* (dense phase) 

6©RM©+^^/<y ? • s ?•>>a@6<)sitSittE4ftrv5„ m&.

7 -r -©f±E® A§ £ 6$®£. jcDE#l:@tV:Alc. itljf-x h*<fft)tU'6„ 

6©#l:. HSOTt£Elit4SE;£#foTV6 7 -t -entiO©5)-$E*?fV. »Stl6

«ft£P£fi--5*fc^t£6#;tb*i6o JiTFl-. ftM, f f-©#m©&BI#lcA 

ij-6^@A&eaL. 2->-y-7') >ym©^-(> mi^gos-e-r^,

(1) ft-©6}#

%6^<#m©f+-t. ^x-fbRssfir^E-rsw^at uv„

Tyxottin^'f y-^ffl. fl5tn^(S]©^Mi;J;0. 7+ -©#*£ ft* 6t5<tp 

IC#X.6„ CO%. OT©W^lf5>n6„

a. ttiPgeS^©^'xAaS|5lc8ai*-r6o

b. #x{b^*#6. f+6.

c. Il-EATT. ^t-©B5£«!^iP*Rt)ti:6o

com,. *S*'xftraEi§6©E*t@6. f f-©#x@|^0#|%#&REf 6# 

;B6"f"60

ifc. #X-fb'#fta# xftlc|a|#$tl6 7 + -©^-#IC3t,'-Cli.

d. ^■SISD-'f ?n>£rg:tc!§:eU 7 +-©##£»lg-f 6„

bg©5K® 5 t/d© PDuosm-m. jasti-y-'f ?ny^rstcisii-f 6ye. 

EE^|Bl(*dti6A + -li. %6"SSV6v-pSIE*f#TV6 6Sb„

C©#A. iW8#X (MAX. 975°C) 6©T. f'f^DVli. ^#©66%

6. ,J75^'h'J—*'5d' — >7^d6iE6&6„

BGi:W5 PDU©HK*'b. rgiM^d yttiny?'x*i:id;. Elg-eF^Si^SI* 

%m©f+ -A<|5]#$j%6#ld:#l\ 6#AT:+iB^#66.

<. ttz, -e©E©*^ ^y**x5@s-e. F4s«e 

#%U6$#^6.
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aics<£'®^*'Se, #ic> r©-y--r^D>T'ti*§tis^ + -o#itticii, asf-5 

‘Jl'Mfi'fo -So

+ -ima• set*os gs®*4>ic#iAtit 

m#3>6ciA#u\ x, f t-©^#n, iBiEottSTffbft-BW 

Mi LU©T\ -MEWlc. *$Afx{bStES©*TKs5i«)^ggs*BeEL, «L

• 7n-ic<k9x f t-^]ifc©KJESg®*D#«SftSlli£m-5£, 

*Xbtl5„ C©#A. U T?£-A'S>©f t-©*««£. T»©»S*!)ft£Pl§©lSS|3 

t:i2T5f#l:<i:6 6#X 6,ti5„

llttoTf^Sj:ti5©li, C©f t-©##&T*6. ZStiiie#;®1C *511T tiu H 

S!cEiEL/cJ;7ic, Wfct LTOSSlW^sStljitttg^ft^Tl'Si LTfc, 3#*#© 

at##©#Uf+ f ©#A, cmiiiiWSrlS*

■6#fj:mi58ti:v^? 6@o«m!T*5. SB • SE©ttffiTT\ !££ 0 toih*fE

CitiEWIgT*5*'6T*5„ C©r-ia©PaEi LTIi, iSilW© 

AE£, *5e$*S<E5iS-5 6*X6ti6.

a±©*A^6 6. iSKttffii, e©Btlcaj$1-5T'*6 -5 ft -©sStlitticgtVT© 

PS • g*W3?©f-"?©—si LT^A'E^il'fcOT'afeSo

mm?i@^©m$^6#mstia. a#+m) ic*

t)x f t -©aR#a&BsESE6#lc/3:6A<. ^iPStifcf t - tiA$lciaES:h,TV.5

fiSIU^IciDAi'Sft-So

LA'U Ciiicli, f -r -©sStliB^Pn^lcffiSLT*< WA&ET*0, g$Sf3£T 

f-f* 5 o

(2) ft-©%*

SlffiiSfTbiiTSl:, 5^SA« 5 t/d © PDUIcfcVTldu f t-©%@«##*Tff 

t>ftT£fc0 E«T, C©^li$lcJ;5?^inicsevrij;, 6 BT V 5

K C©^Wm. %@^©mTl:f t- « o v/<-&2*/<7l:g#, XSl:

SEof flUtolC V 7 ? f -ir(*©iW$^’#SKie < /£ D

, ctm. $%»<*&< mum t

f £f"i|tiStaT< £©T\ iSSff > h©#A^#X6ti%U.
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lot, o v h •y^yh-eii, y 

Ii, 6.

f--t-ii'JT^ -es.y'r©o-y--t ? n y-c l, MS $ ft 5 ctii>ic

ol'Tli, > hf-fi, &T0K#i@^lcSAT%@ft 3#lc%:6 4.e,ftftaXi<,

^'Vn, h^5 y h-eti, *tteftSiJ«fflf£»*?tiP§f*iait3*tcLTi,'.50

? + -®#SP(cl;ft KE«gi££p*£ffiffl U SEiaitK^Stk^f-

©t\ 6.

3-y=J-7 y y/ffi*'t>©P=m64 LTiSfeSi, iilT©5a< 8£ft5„

a. »S#i'ft^kt:©ii4

i. $5ti6-ffc^'xi • ^.yt?A/L/D . zEito$;ett, ©en-e'tL©M«i9$

ii. mwx©mmt©Nm (h,. ch, #)

b. ft-%#©%(#

i. SStltt*'5»i<SW©ii$

u. e$#$

iii. SE14SES

iv. % iS ttii

v.

vi.

Til.

C. f + - %£p#K

i . %£PoR#:

ii. WPtoESSiC

m. @#©mms#^©B#

iv. W©MK

v. ^ -t - td:f5JKi5it£Pf" 5 © *'

vi. AS^-r-otpiP^x hBe^b, Sfift-c#Sfx h-eif^ 

Vi. EB&iScoiEfi
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d. f--r-i££Pg§©Bea 

i . 6fg#BES

ft-iciMTWl'WSi Ll'0T\ • 7n-fiJffl©SS •

BE# 6% 6.

o)f+-©Eim

^ + ia*75> hT-ti, HYCOL ^Af 5*Sf f-Eimt. *#l©f+ -&1#

6. ES^ t -©EHOr*t)£i%x.Tfc < "£$* 0. f+ -©^$-x© 

EUti. y y/<-^@a-#-6$l:46©-C. c©A +-©EttiSS • E*

*Mto$T-i<<f f-©#x<b%#i:K#L-c*6ci(:45. 

-£©ft$*P©g®£. R#m, g^WM«£©Afti:iWT. *©|5%*E®*6^ST* 

5. C©#A©. 7-7 V >^®^6©Bg@,^tis #;®5n< 4 5.

a. M'&f-v-OMglt, f*lBV75> h'J - • 5d'-y/6$SL/:ffie:B<!:45. 

(1L, f+ -l:Z6'j75^ hV-B©e#tR±f54&, ttSIctSCT. #.#AA

i:j:5'>rL57 Kjf A^©Si£££ 5.

b. EiiSS

A-iiziitlMttt^Bi. >©T\ SSfil6lS©.^$ti»U6U-)#7* 6 AO EiSItHi: 

oVTti, f- + -©®5t®jl££PSl©Ai6©®S§f^©ft©—oOTYfii LT. »St®rt4 

l:ot,'TttBL4±T\

c. EiSTB®

*¥BeS©J§££. SKES©^ (C©1#AU, ±fr'«i:Tfa0ft£#A5£-«<fci9) 

t:ogN mB@©#A6. ¥MW©«Slcfj-S^itf 5.

W4 9 SSttBEW £ 65 5 ©T\ BeWItil^SK #EU -t5$4E*S^^l.@ATfc' < 

£<!■* <9.

d. #Rf-7©3#

i. ifx/i-v-®nmit

u.

si. mmf+-mmtEm

iv. EUtfx©(H2. CH, 30
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n - ^ U -XlfXy X 5 3 y h n - yl/„

f. f- + - OfliiMItfiiJttOSli

g. f--r-Z*"xoJSSiB1^ilirioii2.

h. Sfi • BEottiTOn-^ 'J H

ffl-ffcdtirv<£!,'»<. ¥zf)i • UStiijfc&ViK <%E, /<vi/

X • / — j] — ©^nH.^rl^S"^’-So

;:t% Kg • KEitfe-tf^f-* -®^'> F'J £, ikornt)

v&6o

^ + -©®5J-K-fbtcJ;5*'X'ft©^|S](±, ®jSv$6V±;!FiJESti5^\ c©f+ -©*" 

x<b:#9#%#|6]±0/:*, L/;t,<. g?*£«b-f&

Icii, m#f fKl'EA-e, fi-oai^S/flj-Ki-'gET, tfxik)pic&m 

tSIilJU'. e©#AR@tm6©A\ KB-KEIcfclj-5f-t-©9i&V • $6 

slT'3b'50

E-oT, C«f+ -©KB - KElc%lf6^> KU yy©aicti. e®K#K%lf5f 

+ -0#*&«&W<!&#tr& 0, B5t»*ft©l@*il§S oT. C©ET©E$E%»<'-i5 

WKt&iT< 5„

(4) KS • KE^A/XlcgtVT

KB - KE5^#x{b©WMb-c\ #mmE0#i'@mtUD#X#®* 

$-fk©M%^fintoftTi,'5„ Sot, c0@#%0#X#oM#K |#0^xfiS 

#E, eSti5fl^gSi®-oTV50 C0^, #ic#x{bE%*Mf®, c®A®M#

£Lt©tI,6^b, c©#/<yi/X0M#Km&m*L-C*/:^ B^.ti^'b, 4-lsl®f + 

-•€■0 fcOlcgtVTOM^ti^/i'fiKStiTV^V,, cnicER^tci£i.'fc©i LT, 5 

K*"x{bH$0, KE • 1ST®, #$®ie=SiEt:©J%8 • i$6M SitoJ •) iM^Kx % 

SffiiKSEitRij-s, Kte • R4 • @##0b fi &.

C 0 @/ <yl/ X® g# 6, ^t-0S5Sl:$tVT(ife* iE^StiTfc'D, MX If

, S,a£tT©gEl-ti5i, *^A/b-C@#L, 0*Eli, If®^a-f

t?lfSKti^< ;i41U', itzs @*lcgti,>Tt,, #AaTlc%6 6f t-ICA$4%



•56* 5 RJEtt6.tiTV5„ E-^T,

Sf5, K*W:-y-/l/tfx£<jt|£LT, f'-t'-OSA^RK'*, £4, ateffibA 

6#Al£, AD-#&fTl\ ? + -cD@#*te<"'>x-rA*%x.5, #©^#g%»4iT 

V5„

toDBA^OBSiLTIi. SK©SfticJiV£hTV5ftS6<j4H-3©®a; (ttt3<3 

©S- #-AIS-»777^®S) icitVTfe* 2:MtS:ilTU3;64 f ©P«@#© 

-MiLT, ¥2. 3 - 4 S£ WCfc < „ CtUi, E* 32 kg/cm2,g., zg$ 625"C 

1100 mm©, '^I'XMfg^ffitLTO&NO-WT'ifcSo ffiU ffifflE* 

KMLTIi, m:+EEIiEK09t:##4©-e, 90 kg/cm2,g.ffllcjgfflf-BVliWIBTabS 

m#L&#-oTU6.

ss • iWE©, #*/#xm#mm©/<vi/Xt L-c, -®®^s-es-5> 009#, 

^-;i/#p, j'7541 #©v-fn^nM^SE-e*a, ctibii,

T, IB6B#S£$£ L A#seBi01<* 'O, ttti)t)4mx;v-3 y 7-y hS, *'-

4-;V'>- httE'i>$, ^Xy-f^liriXS-iMU i LTlSjMtSftTjsi), 6

C©%, glc&6S*i4*j: LT, 4-75^^©fiSr*-o 4tfr£

$, /<4273-f#©&§?%^#4L4A4';l/A4' 7/m, -;V#©SS©*^®dE4

X?yg, t)<m¥££tiTist)' KlcyffSrtt'iMTl'SOT, 16/1 WET* 5 „ C*t5>

©^';VXli, -en-enigSBWsfigr • Seto^©"?-,

«a«, semmffli: uni, 7y-nw#aT\ -e ©mia^-f L*wuT^4u. 

flfttiOittffliLTW:, V - 4-^>4 < ,

MK##EA<A# < 9%4l5 ©T##T*6. EH98B<k»Sn©iiE©, ro©gftlc|S]

I'TUitffliLT, n-* V -y<yuy^'*5^\ SS • #Effia©$DaD LMH'©T\

®ffl*gfid:|ig$sn50 ss • is;i£m<Dmm<mitizmt-ikZv
ilttoT-, ^';l/7,©#t8lc-7VT#ATA5= /<yi/7'©etsii> -e©®»il5lf|p!*# 

T-*50 V^(c#tt©®ti/-cfc©-efc, Se^ASUt, Elt, «KifeHttlc45o 

/W a v y h©*#Atitf, ^ag©/N'yuXT^ftrS, #tt«5fcTvOX®a;^a 

jgf&¥I4:WET*6;K i##Xy y hT*|s|—BiC©/<vl/X&amf 6^#T*6, £ 

v'7tg,4-e#Aai, Angic4oTt>, ffifS• se*, /h s t, v-oi/ x^sie L r fc < ¥ 

^##T*6o #lc, %#K, A + -#, REo-y^^y/i-lsl^lj:, ^%©/<;l/7'&
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rnFstz® T-

2. 3-4*

M & # & A ffl SEE ft- B ### yx h

iW E -ffcat® \h '& x - y (D

BS Xx WAtt m & ^ # m m — ;i/% # m

ti: l/yux 7 K © O o o A A A

7 L/4-7 771/7X;:^ © o o A A A A

*0 V V V K^x^ © © o X A A A

B T3 ly- h O o © O A A A

x;L/- 3 >7 v h © o © O X A O

0 7D-f >71-; / o o © o O A O

h-7— O o © A O O O

B o © © A O A O

5$7yx{M(D o o A O © A O

/< — A A A X © A ©

? A A A X © A ©

B •r y vi/f- y y A O A A © A ©

$b-bs; o © X O o A A

## ; !H^(iTIE**fo

^fij x < A<0<© WfiJ
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OTx" vr? mi f^
A' -y~ -f

3. 1 7kgs#'X{t:/n-teXlilj5c©fci6©1fIt

3. 1. 1 ARCH-1 »OT#©Afe©t&OT®¥Wffi

3. 1. 1. 1 yotx%$±#©/:A©#M

(1) %% 2%*###©#%

¥BK2^EIS6S©Sto6E5Et5i. %©#+)?*$.

SNG iSS-/n-l?X£ LT (BG/OG+HYCOL)7"DtX©+r-Xix (BGL+HICOM) 7"n-t?xlc

m# :35«#Ki U *¥imt§^©ttt*c-CttiAK^-x©«fSif

BiaJSSr : $S«Jlia4Ald;*ISiWEia5-(E$L, 5K©UM*^<i©:gAtiii». SNG 

KititrO—ilO-XD-bxfcoUT, -eti

icg-j <#%$©##, gSttO^lt^fT-5,

E«fg* : 11,000 kcal/Nm3({fiL, HHV) © SNG5- 3.00xl0"Nm3/d#m-#-6#:#£f 6.

SNG tttt : : 11, 000 kcal/Nm3

Eljltt : 13 A 

C 01$ : 500 ppm OT 

7k*S$ : 5 X OT 

7/X5.& : 0 "COT 

iStilEA : 35 kg/cm3, g

^RilSeaE : 330 B 90 % iBiAi:)

A5> : S+r-X*. 165,900 m2
: BG/0G+HYC0L, 75.21 X, BGL+HICOM, 74.64 X

K## : BG/0G+HYC0L, 119,015W7JR, BGL+HICOM, 116, 958 W7JP3.

(fit, *OT«* 10 X *#&')

SNG SSiti®# : BG/0G+HYC0L, ¥ 42. 72/Nm3, BGL+HICOM, ¥ 51.33/Nm3.
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(2) -f n-i?xa^±#o^ltlS$

sphU^KIgSW©*® BG/OG+HYCOL® >t - XOSS^ISSmi. 75.21 %
coafji, Tie^e^Rxii;

77.01 gp%N
— y j'-ttin®*sjy x y^^lffiLTfr-^rv^gE^e^iiASo

— g$c^etc@LTvYc*#jy j'>tfx#iy#®!si«&AS^e£tib'r„

— xf-i./i7>x®iiT\ LTV'^$aE*1*2^i. BeXESHIS

1 H a.

i2i±ic#9@Am%$^, ic2 t ®, aT®^< ^

i>o

m s #

{4

#{4^#a

kcal/ #14

2 ^SSSS 0

(##) HHV kcal/h (#8$) HHV kcal/h

A 5K (%) kg 6,650 238,515 1586. 12 MM 221, 580 1473. 5 MM

kwh 2, 048 14, 850 30.41 MM 18, 052 37. 0 MM

A AAlf 1616. 53 MM 1510. 5 MM

Nm3 9, 442. 4 111,830 1055.9 MM 111,830 1055. 9 MM

ft O-tr'y kg 9, 999 9, 395 93. 95 MM 8, 728 87.3 MM

kg 10, 000 5, 600 56.0 MM 5, 202 52.0 MM

- 4,110 — 41. 1 MM

A E$ kg 2, 220 526 1. 17 MM 488.5 1. 1 MM

yy^e-T kg 5, 048 1,732 8. 74 MM 1,609 8. 1 MM

ft Alt 1215. 76 MM 1163.3 MM

mA#%$ 7 5. 2 1 % 7 7. 0 1 %
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-itz, *-©*£$. itz, yn-trx

aTic, #afkO#M-, *jy§J$8t®i£Eff«, $jS#EBeoESff«cDmicE3t-5„

(i) mm'cvms

5pE2^E<Q«SST!i, 61^<-y, 9)lc|ESE$nTV5ttlc, ®$£Stf§Aatfx4> 

o corner if 6ctt u esmicH,. ch4 ® 2i%#-.®#m%ns/:. mi±. 

Ai'-^b4Ed:n5*S^'xezi<Sto^fflj:0/Mi:< x *#y/x/<? >x£i 5zt»® 

"Ptr^iStoSB £ LTfjA Z: t)®"e*a„ **, J ? ><D

ff-)/=*% ##%!:. **, y ? >ftM<D®<DEtiZT‘fteiftHftei>ti <^0, £8W 

iCTKS^'xe^ttinEA^fiC *£<3, @m®%®*m#xE#m®RlT#m:W#m:A 

A < c®*rn#x®E#%*%, Hi^trW

iZtfr, &M{t®tz!6<D-oCSfritxbftS, C©&©—{5J£;6'l

r, **, y ? >, co'i7f^xo3®»ai«fTi\ yf>6C0V yf^x®^-# 

E^Tif. 7k$yfxt±E5^< svE^r^yucEOttiL, *mEmm®my]%@^f6

cosicii, ^■r-^b4fiKSn57kS7yx*lc*5gE®*fg$}tfcE5C2:^oI 

Aitt-So Sot, *®i»"x{tErK^®EEtSE£/>LTif, ft-o«»WL 

x cnicioT. $^lg5lcfc-it5HE^E75<Bj|glcEaJ:-5(cf 

C®#A, COtiCOV ■yA^XiLTEOtbL, #«m®«#6 5$IC^:6

®T\ $^5>«$AD® C 0^W»5rTlf XffcElEgstfen© C OE

»li5<tWitl5, ^IcioTffOttai/jJjli LTIi, ftfflfWitU.

a. V® 2 ipEfg£S 64.2 ^--yicEKSnTVSieO. m^ifmSthaTKMEtl

8.3 kg/cm2, gT*-D/cfc®6<\ WfiltO itiESo filci;*A *$#

xEffi$!*6<A*ilc®Sffi*5„

b. commm© x ^ i >£ <a

c. COV -y AA'xicj;^ +^i‘i»®^«^'Djtgi4'iy, ac6;)<

ama ck3ic%a.



54.379 % & 51.50 %(:^T(fa#K

[S]±(:Wm#T& a $#<#&-? f:o

£Lh®$£^b. A7 D -brXCDSiifiEB#©7n-X4--A(d;> S3. 1 - 1 HI OtU 

< b>tl&o

(2)

#:s (i) ^

T©£n< K&o

Ifi

Am//x<l:^^%AS^ (#:) kg/h 

HYCOL f-^A# (#:) kg/h

HYCOL ^omm^Am kg-mol/h *) 

HYCOL ^OXf-ASAi kg-mol/h

^tHl

243, 881.6 
116, 379.5 

3, 100. 9 
580. 92

2

238,515 
109, 344. 2 

2, 855. 63 
545. 63

&: 99.50 a«

CT, 7^V7;l/"/<7>X(D—^3. 1-1# 6LT^#-#-ao
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E3.1-1SI MATERIAL BALANCE FOR PRODUCTION OF SNG BY BG/OG, HYCOL PROCESSES

o 0 <»> 0 <&> <s> <&> <•>
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

ch4 16.04 5,443.65 24.84 350 21 1.53 5,443.65 24.98 5,41644 25.11 5,416.44 25.33

CO 28.01 766.69 3.50 477.61 2 09 766.69 3.52 762.86 3.54 762.86 3.57

cos 60.7 0.93 0.00 0.00 0.93 0.00

co2 44.01 107.80 0.49 50.82 0.22 102.54 0.47

c2h6 30.07 7.01 0.03 0.01 7.01 -0.03 6.98 0.03 6.98 0.03

c6h6 78.114 137.42 0.63 137.42 0.63 136.73 0.63

C;H8 92.141 0.02 0.00 0.02 0.00 0.02 0.00

Hi 2.016 15,216.07 69.42 21,922.03 95.89 15,21607 69.84 15,139.99 70.20 15,139.99 70.79

h2s 37.08 8.24 0.04 8.24 0.04

HCI 36.461 0.88 0.00 0.00

n2»a 60.84 0.28 61.93 0.27 61.11 0.28 60.81 0 28 60 81 0.28

Oz 32 0.00

NHj 17.031 122.30 0.56 0.00

cs2 76.131 0.27 0.00 0.27 0.00

HCN 27.026 2.65 0.01 0.00

CioHg 128.17352 25.80 0.12 25.80 0.12 25.66 0.12

C14H,o 178 2334 18.43 0 08 18.43 0.08 18 33 0.09

Total gas-dry, Kg-mol/h 21,919.00 100.00 22.862 61 100.00 21,788.18 99.99 21,567.82 100 00 21,387.08 100.00

Steam, Kg-mol/h

Total gas-wet, Kg-mol/h

Daf coal Kg/h 210,225.9 81,349.3

Ash Kg/h 33,655.7 35,030.2

Water Kg/h 0 0

Total mass Kg/h 243,881.6 116,379 5

Temp. *C 145.9 40.0 35.0 35.0 35.0

Press. Kg/cm2g 74 0 86 0 74.0 73.0 72.5



<3> . <(|4^ <5> <9> <$>
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

ch4 16 04 5.416.44 25.33 5.020.61 99 85 298.20 1.91 5,020 61 89.96 294.58 1.89 57.25 0.73

CO 28.01 762.86 3.57 0.63 0.01 277.77 1.78 0 63 0 01 274.36 1.76 5,937.81 76 22

cos 60.7 0.80 0 01

CO, 44.01 405.09 5.20

c,H6 30.07 6.98 0.03 6 97 0.14 6.97 0.12

C6H6 78.114

C?H, 92.141

H, . 2.016 15,139.99 70.79 14,977.88 96 10 14,947.92 96.14 1,346.28 17.28

H,S 37.08 8.52 0 11

HCI 36.461 0.49 0.01

n2.a 60.81 0.28 32.5 1 0.21 31 99 0.21 15.50 0 50 32.13 0.41

o. 32 3,084.59 99 50

NHj 17.031 2.17 0.03

cs. 76.131

HCN 27.026 552.49 9.90

ClOHa 128.17352

CuHio 178 2334

Total gas-dry, Kg-mol/h 21,387.08 100.00 5,028.21 100.00 15,586 36 100 00 5,580.70 99 99 15,548 85 100 00 3,100.09 100 00 7,790.54 100.00

Steam, Kg-mol/h 580.92 225.77

Total gas-wet, Kg-mol/h 8,016 31

Daf coal Kg/h

Ash Kg/h

Water Kg/h

Total mass Kg/h

Temp. *C 33 33 33 40 313 130 40

Press. Kg/crrVg 36 8.3 35 86 105 76 65.5



<3> <8> <8> <8> <8> <$> <8> <B>
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

CH„ 16.04 58.22 0.74 58.22 0.43 55.95 0.76 55.62 0.76 27.21 12.40

CO 28.01 17.34 53.20 5,920.47 74.98 208.59 1.53 204.46 2.79 203 25 2.78 3 83 1.75 4.13 0 07

COS 60.7 0.80 2.45

CO: 44.01 3.46 10.57 503.34 6.37 6,215.22 45.67 51.13 0.70 50.82 0.69 102.54 46.73 6,062.40 98.80

c2H6 30 07 0.03 0.01

C6H6 78.114 0.70 0.32 129.89

C7Ha 92.141 0.02

H: 2.016 1.29 3.95 1,383.14 17 52 7,095 02 52.14 6,988 09 95.34 6.974.11 95.36 76.07 34 67 68.78 1.12

H2S 37.08 8.52 26.13 8.24 3.76

HCI 36.461

n2,a 121 3.70 30.92 0.39 30.92 0.23 30.09 0 41 29.94 0.41 0.31 0.14 0.83 0 01

o2 32

NH j 17.031

CS2 76.131 0.27 0.12

HCN • 27.026

Cioh8 128.17352 0.13 0 06 24.39

C]4H)0 178.2334 0.09 0.04 17.41

Total gas-dry, Kg-mol/h 32.62 100.00 7,896.09 100.00 13,607.97 100.00 7,329 72 100.00 7,313.74 100.00 219.42 100.00 129.89 41.82 6,136.14 100.00

Steam, Kg-mol/h

Total gas-wet, Kg-mol/h

Oaf coal Kg/h

Ash Kg/h

Water Kg/h

Total mass Kg/h

Temp. *C 35 35 10 40

Press. Kg/cmZg 65 60 59.5 86



<B> <$> <8> <8> o o o
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

ch4 16.04 97.63 12.64

CO 28.01 484.45 62.71

cos 60.7

co2 44.01

C2H6 30.07

C6H6 78.114

C;Ha 92.141

h2 2.016 162.12 20.99

h2s 37.08

HCI 36.461

n2.a 28.30 3.66

o2 32

nh3 17.031 103.99

CS2 76.131

HCN . 27.026

C|0h8 128.17352

CuHio 178.2334

Total gas-dry, Kg-mol/h 772.50 100.00 103.99
Steam, Kg-mol/h

Total gas-wet, Kg-mol/h

Oaf coal Kg/h 378.33
Ash Kg/h 33 65x 101
Water Kg/h 6,928 644xI01
Total mass Kg/h 526 8,699 644 x 101 50.2 34 01 x 10*

Temp. *C 35 135 35 30 30 35
Press. Kg/cm^g 35 10 AE #E



a. K31&

S3. 1-2# ©&K#£tl£0

3 . 1 — 2 #

( 650.8 )HYCOL

HYCOL 793 kg

264 t/h 2.11 t

9 t/h 0.07 t

cwm m* 8.00 t

10. 18 t

72 t/h 0.58 t

— 75.19kw

( t/h) : 

105kg/cm2,g. 540°C 

105kg/cm2,g.313°C 

3. 5kg/cm\g. 147°C

BG/OG

51

80

HYCOL

156.9 —

76. 2 96. 4

— 24.7
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b. mti]m

%2^K*@#4d%jtT#<4x #3. 1-3# dill) 

S 3 . 1 - 3 # #A#%#dJ±#

« ilB itm

Sij (##) kcal/Sti: kcal/h (%)

A 5SDRY kg 243, 881.6 6, 650 1,621. 81x10s 100. 00

m&fiT, Nm3 112, 625 9, 547 1, 075. 23x10s 66. 30

kg 10,146 9, 999 101.44x10s 6. 25

tti A7th|l kg 6, 230 10,000 62.30x10s 3. 84

«% kg 526 2, 220 1. 17x10s 0. 07

N H 3 kg 1,732 5, 048 8. 74x10s 0. 54

0 kwh 9, 399 859. 98 8. 08x10s 0. 50

ftAlt 1,256. 96x10s 77. 50

: 7 7. 5 0 %

A 5KDRY kg 238,515 6, 650 1,586.12x10s 98. 12

¥ kwh 14,850 2, 048 30.41x10s 1.88

G% AAIf 1,616.53x10s 100. 00

2 sy$7t?"x Nm3 111,830 9, 442. 4 1, 055. 9 xlOs 65. 32

kg 9, 395 9, 999 93. 95x10s 5.81

$ titi ^-7-^S kg 5, 600 10, 000 56.0 xlO6 3. 46

# m# kg 525.8 2, 220 1.17x10s 0. 07

a.i □ nh3 kg 1, 732 5, 048 8.74x10s 0. 54

s fcHAJlt 1,215.76x10s 75.21

: 7 5. 2 1 %
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C. 9 ■T'S - • '<5 XXICOt'T.

4. x^-AicH-f 3>'<5 >x.

2 #*©#A60#it-C:EzGf & 6, T'n-feX • -fv y (-©*&ciO^-T-SX

f-AI4, 9:©aO"e*5„

X^ A

4- @ (t/h) 2^SIBSS (t/h)

(1) (2) (3) (1) (2) (3)

105 kg/cm2,g. 540° C 51. 1 156.9 50.0 147.4

105 kg/cm2,g. 313"C 79.8 76.2 96.4 78.0 71.6 90.6

3. 5kg/cm2, g. 147°C 24.7 23.0

«# : (l) liTkiMx-ffcKlC.gs, (2) liHYCOL (3)

■fa tit-or,

spE 2 ip$«§e

105 kg/cm2,g. 540°C Xf-A 

105 kg/cm2,g. 3l3"C Xf-A 

3.5 kg/cm2, g. 147”C Xf - A

208.0 t/h 197.4 t/h

252.4 t/h 240.2 t/h

24.7 t/h 23.0 t/h

BEXf--A©fj*4fjm©ffiffl»t47^©a'5 (£T. I05kg/cm2, g. 3l3"C) 0

4-lHlffifflS; 3pBK2 ^K«S1 

HYCOL |□]«■, 10.4 t/h 9.8 t/h

#X##m, CO*# (No. 1) 127.7 t/h 120.0 t/h

|WJ ± |H|± (No. 2) ------ 36.5 t/h

8-ot. *$Effi®©a6/]ffli::iW5>:h.€.x^-Atiu %©aO.

4- @ TE2

105 kg/cm2, g. 5402 C Xf-A 207. 9 t/h 197.4 t/h

105 kg/cm2,g. 313°C Xf-A 114.5 t/h 73.9 t/h
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/X [51

No. iTkrnE##

No. 2;KmE## 

'□If

2 SIf) 26,396 kwh 

2 Sit) 16, 178 kwh 

9, 357 kwh 

2, 700 kwh 

55, 231 kwh

BFW7>f-Fi 208.7 t/h

(xTU-^-APBFW 416.4 t/h

D. XX.

^ 2

1 SIf) 7,600 kwh 

36, 400 kwh 

2, 700 kwh 

47, 300 kwh

%% 2

219.2 t/h 

409. 7 t/h )

m § 4 @ ¥« 2 iFKIBSS

i. SKMMaig 6, 655 kwh 6, 514 kwh

2. 7K^/7"X/bXfS 3, 466 kwh 3, 390 kwh

3. isle #x sums 1, 041 kwh 1, 041 kwh

4. HYCOL 1, 809 kwh 1, 700 kwh

5. |B]±*"XttSX|S 2, 689 kwh 2, 689 kwh

6. T/n-texX^ > 179 kwh 179 kwh

7. jl-x'C U-r- •t7tY h 6, 352 kwh 6, 357 kwh

8. SSEffia 24, 800 kwh

9. k*e®s 7, 600 kwh

10. 'lApir^S^If 22, 191 kwh 54, 270 kwh

31, 590 kwh 39, 420 kwh

i2. s«X'$e 9, 399 kwh 14, 850 kwh
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d.

rifflec 0 V yf S3, l - l glc*3,#lc, #;©ai9-eafe5„

COOy f 7xA# 1— WICO 0 v f #7

kg-mol/h mol% kg-mol/h mol%

ch4 97. 63 12. 64 29. 04 12. 64

CO 484. 45 62.71 144.12 62.71

h2 162. 12 20. 99 48. 23 20. 99

N 2 + A 28. 30 3. 66 8. 42 3. 66

If) 772. 50 100. 00 L- 299.81 100. 00

lltfflff^OMitt, 3,737.5 kcal/Nm3-e*0, £#®?£!S*(;tQ =64. 672xlOekcal/h 

6^5. C©7x%. 42. 0%©3y/Wyh'%#7Yf7l/T^m^*a6

«igr©(i) , 5§tt(i 31.59xl03kwh ift-So yicE«dnTV>5iif)s 75

y brinmtzntnit, 22,191 kwhT*<), 9,399 kwh

t?zm%jmu 42.oxicuwHKfi^u.

9,399 kwh ffl^OCO'J .y77x©fii«: li. 19. 24xl0=kcal/h C©7'X©*1

loWSifilfflto^tiiKJL-yT, ARCH - 1 ©*&A#%$l:,

BPS. ^#L/:1#A©#%$ 42. OXtolS^li. fe'£#!sSWli 77. 50% ic bf\ #%

* 100% TfiJfflL/dS^lcli 78.19% lc&7-y776.

•ecT\ COO v 77X1:7#«9®CO 0 yf7x&%# 

42% lil±l:$M763'&%#M'LT4a. •€■ LT, C©#Ax *D©COV y77xgl

C©7x7HT%a75#^$x6.

it®, *d®co v -yT-^xoiMteti. ±ie®a'9T&60 

;ni, y ->3 > • 7n-lzxi:7 0. S NG©##6 LT$Mf a#W&l7-3T 

bit, ARCH - imA#0i#u, 78.0% siBicii, cni-

=k^Tt®^n$SNGi&l'30, 31.59xl03kwh

©##75 y h©+ + /<y7l'-t. 22,19xl03kwhi:S5>U ^©ftbOK. y ^

3 y . 75 y htm^#75 y h £aS« L?£tftillte it£I.#A#a#«±A<6z)<. 

E«#©B-eii7 -y 71-5©T. t£-ir L fcf#*i(SSx^i>0

COIIT-Ii, 9$i/;li^5t£t.«, 78.0% $ T 7 -y 77 -5 W i, WET * 5 K Is]

<^S^*-E>S^fgS75iriki6-El„

— 78 —



— 6Z —

01 *0661 'W

>D$o Sfr - I •£$ ' (®E5-[ilW9'0 ) ? >*aqTK®?®®*S$$*5$l*

*#a -n

(£-£-»*!$$ '^9*Xtr|s]in?*$) ax/wozi

3SI/US0 #%

3MZUS2 ®Z£-f

3>I/Ed06 'Y3-/^V

naaS!fl9 -E

°9*? *• Y/9OPOO'L Eg 'g 016 'SMI*4« 'tllilMYgiS

#*!Y "T!

°5-*T+lEdS 9 'in ?*#Ej*»M** "%W-f 6* “S’* ‘W

3VU0S < vn/;

1 ZEdOS YEEE*T

°S4-?»"IZEd 6 'nil “MZEd8T ccm

} ZEdOH ‘L S2tet®

-y^h y^-rr %% ‘til-fig ‘ti® ‘ !

'iE¥:iin-a

^ssiisizs* '-y-bu y^-Tr "gm ‘*&w ‘ysf@ ‘tin

*$aanSi: -n 

ftH OE *$S,2tilr • !

'54-TIIin? r-ss* . ti®j 5r^fii^0)BlZ 'in 79S36E 'Wfel?$*2$f±

■y

#3E "b

5'4-EBI-llilo '‘«3» ':i*m

»tig'9Q>#82tiSE¥ (£)



1 - 4

BiJ

nn

2 #Ef8£S

I£*» it#

%

IS:## it#

%

1 100 12, 481 11.61 12,315 11.38

2 200 ( 1 ) 10, 500 10, 500

(2) 25, 613 25, 000

/J\ If 36, 113 33. 60 35, 500 32.81

3 300 f®

24, 734 26, 552

* If 24, 734 23.01 26, 552 24. 54

4 400 13,319 12. 39 13, 000 12. 02

5 500 ZL — "T^ 'iff

20, 828 19. 38 20, 828 19. 25

6 600 ;f7tH h

^ If 107, 475 99. 99 108,195 100. 00

?## ( 10 % ) 10, 748 10, 820

118, 223 119,015
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a. SSiCoKt

i. 1990^ 10 fl$;£©i51i#6^-©lji«£@fflLAli£i$S|:L, Cftlcfil 10% 

iiMiLtzbmwimnt LtZo

ii. 75 y h • 5i"7&#mL, tS*«©{liPJOT12 15 10 % iL, SSI

&T#£Pf 6 6©6 Lfc. 27:, <*iP*8feW, @^###@&^#lcf 6#t

#s, #%©m##© 55 % m^#=&#mic, as*mR#©#mt:+m

L tz0

iii. Bfi5K©$* 1 7,9 #6 ST, S:fiJ#£#ffl6LTIt±1-

6.

iv. AfrSicoUTti, 7.00x10V A • ^ 6MA6A, S'#A##t 310^6 LA.

v. -851=15#6 LT, A##© 10 X £!t-hLA„

vi. i:fiJI2, 8.0 XiMjAfo 

vi. @AA©lt$12 100 XiMiAt'o

vi. Atfiir-DUTIiSfflS—t9!t±LAVW6 LA„

lx. 6 6, fifpOlUffiliip# (R) 12, StoOE## (P) © n.315 %
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R= (P-L) ------------------------- +L 1

(1 + 1 ) 1 - 1
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n : <*£Ptf-m

b. E'Slimt:



<me

SeKd

COco o co co 
o tt inOO CD CO OO

co
e'

en T 
Cxi

CM

CO OO t— OO
cn -rr —I CXI
CO CXI CM CO

CO CO
CM CM

BK
m

4X

%
$
Q
0
<r

m
in

I

CO
m

»
to'KH • "C# 
% I^gD8 
Erl-Sh®
1—I CM CO Tf

S(

too
Jd

CO
CO o

Se X
X X

CO oo CM O
t— CD

# CM
OO

in
CM

CO

CO OO

H£ DO
Jd

S’ CD
CM CD

iW OO CO in
CO CO CO

#
co

CM
CM

fflf

7,
14

0 P
5/

t

80
 n/

t
50

 n/
kg

7.
00

x1
0V

 A
-j 

0.
 11

31
5x

P

0.
 03

 x 
P

0.
 00

3x
0.

 55
xP

 
0.

01
4x

0.
 55

xP
 

0.
 02

 x 
P

0.
 17

25
 xP

l X
p\- ^ « & #
g'K-^-R m H ng

tra %> nt $B *to
a¥3®8to$fci>NBi t

•^^rHCMcoTfLnco^H ] gg)
r—I CM CO Tf

® to

i88 ‘Lt

to tO to ID tO
-ME
IKK:
SeKb

CO CO CO CO CO «or—I r—H r 4 * < T—4 CO

X X X X X X

CM TT Tf CO O CO CO COTfih— CM CM i—I CO CO
CO
OO
OO

to to <o to «o <o 
CO CO CO CO CO CO

X X X X X X 
co T n- CM 

CO CO CO < t—

#
CO CO OO Tf CO Tf 
03 OO TJ1 1—I t— 
OO

m

4H f
n bo bo bo bo BE

zO CD O CO CM CD O Tf CO CM CO CD
co -—• cm in t— co

m in co co
CM f—I

bo bfl bo bo 5 
„3ti ,3d .ss ,id

EEEEE
co in in co co
OO CM CM CM

E
z
\
E

co

CO

xz ir\
mUfl # K
m -K .
“iM
O H
z u .

%E

\ -M# ~
^ .a 2=>

. s
#E3$ ^

^NZ II 
£>Z K? li xo
® c/) v y A
Q I -M "N K*

-k
M .->*2 AJ

tSgm E
## y pmRAJ it iR

Kn
m ii o 5
mm uu#G^ v
4tol Ut£ Bti fflti rrnK ru CO oo

cm

W

A

A
V

m

N
m >i
f' Vp 
Mb; a-r
•MSMtf

G
5:
E5$
CO

co -rf in co

e
mi
CO
z
C/0

D □

mm;
Gm GGP+S
o o XXQ# «
z z i|> ih K? ■iM m
cn co K K4:^

CM CO



m g

(Am ; ~575m

nX ffi ffiR )

900 1, 000 1, 100 1,200 1,300 1,400

24, 853 24, 853 24, 853 24, 853 24, 853 24, 853

18, 160 19, 885 21,610 23, 335 25, 060 26, 785

43,013 44, 738 46, 463 48, 188 49,913 51,638

SNG i.

10, 886 10, 886 10, 886 10, 886 10, 886 10, 886

®£t

SNG 32, 127 33, 852 35, 577 37, 302 39, 027 40, 752

SNGSIS®* 32. 45 34. 19 35. 94 37. 68 39. 42 41. 16

(R/Nm3)

##; 1) SNGMSHfl (H/Nm’lli, TEgffiTWttiL^ 

(#ffl!t-SiJS0DDiK$) ZG = SNG$jiSB« 

fiU Gti 990 x 10" NmVY

ixERisNc m&mttvmmt, <fo£-e%s*iz0 

A = 0. 01743 • P x 16.76

ffiU 1 ) A ; SNG Kits* (R/Nm3), P ; (ffiR)

2) ##B# 330B/^

±E©e$^7'57?mt£, $3. 1 - 2 0©(to< 4'5„



% 3 2 El IS

(4)

•^FlfS^'Effi L/rfli LfCo
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a.

; P3Z t 6, 000 7, 000 8, 000 9, 000

SNGS!SM«;FqZNm3 35. 15 37. 10 39. 04 40. 99
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b.

; M/kg 50 60 70 80 90 100

SNGKiSSB ; R/Nm’ 40. 62 39. 80 38.99 38. 18 37. 37 36.56
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c. 7>ny<

; R/k g 30 40 50 60 70

SNGSiaAm ; R/Nm' 33. 47 35.42 37. 37 39.32 41. 27
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d. ffi$53-tfrOaz6

4. SNG®iSIS«©m

A = 1.9466 x 10~3 • C+ 23.47 

fit, A ; SNGSS®1!« (R/Nm3), C ; (RZ t)

o.

A = -0.0812* B + 44.68

EL, A ; SNG8ti£l>g (R/Nm3), B ; (R/k g)

A = 0. 195 • D + 27.62

EL, A ; SNCKSEg (R/Nm3), D ; (R/k g)
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##e# ^3. 1. 1J (:^V^TIl/<^Dyhy7>H0^3|;^-e^5ARCH
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±eima7c&##&#&&m:L%:bc)T&6. #

sNcm^mm-e 37.4

M/Nnf ^ l^]±LT^6.

ZO^.^)^:3. 1. 2

CiBV'TIjZ SNG^/^(0ARCH-l^%#%mLTBTX(7)i{X#&M(:^±eit5 

C ^ & L^ARCH-2 5 &<%!? & 5,

( 1 )

i-3im(c^i-z9^zm

gPt), -

^^^«bLTIHSi(D^g§ (I)

(n) (zR##

4k^^)

fx.J?C'£z\^r C 5 o lx7l(^OV'vZi'irH]^N

tZ 5 C 6

LIGHT HYDRO
CARBON GASES- — _ (n)

SATURATED
HYDROCARBON

LIQUIDS

(H) vu

HYDROGENATION

I UNSATURATED . 
■' HYDROCARBON I

^3. 1-3ISI 
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^ 3 . 1-4EI o ^ ^ ^ ^ ZL i/-'> 3 Z 6

(2) ARCH-2^^^(oms 

ARCH-2Rft;#;iz, 

zpar^fabo-?, 

^IZBTXit%#^±^aZ9^^^.

z(D^e^^A77>c;^^-c^#t LTrnt#iz^

^ i>)^L6o
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ARCH ARCH

i#*

1 0 s e c

imm9#m1 0 s e c
<• tiM-^ *-%m

• $ig.zk£ icz a

±K#{r^K tUii
2 aesay-v&ao• iSS^sp, &*#lc S N G a A: OZfcEfSSrfTk-tta

(lOsec) TX©

• SNGi:JDt, m (fil:BTX)

• S N G • S N G

• B T X

• =f- — / $ — )V• ’f' -V “ / ^ — /V

• 4 x-9 9 — <Dffl%.

■ - p) oRMei^tc z aa&iST**

force ?fe {£- JR5i (7) d r i v i n
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77 3: < B T X , #7.

driving force ##.

ARCH - 2^f&3§#t LT^< t,

Of&ayb#)' #.G#AT<7)^#T —2(DARCH-2^#^^U

6 a^B-e^mgmm^^^f a &:KAT

<% t # u 6 % a „

- 7 5 % j^±

' BTXi^# 15 %

$f\ ^b^T^a^ ARCH-2 j: 6*#^^

ARcn-ij:u^#(i#T^g'a&#^ 

1% ^0#sm<&(tARCH;/ot;t(7)#m(O-o'C&a%#x

s NG ^ 3 >) u, 7 5

ommciv

f a^oy o -t 7. ^ ^a.

^#e# r# 2.2-6 #j

Z^UCjia^BTX^'^tr^^e^LT 13.6 - 14.7 % (7)ljX 

#^#6ji/"C^ao C<Of&#|±3 0kg/cm2G&#V'E;%T-r#&;h,&&(DT&lL CO 

0 k g/crn^GT%m^^#'C*)aARCH-2^^V\'C, B T X4X# 1 5

^^5, C^a#Of##oM^LT^#i&<b#dS&adf ARCH-2-e^-^^^m 

^$r^^a/cA^^V^V^#e<k#^m#-e#ao T3. 1. u T

(DyD'trT.^^f^^^G^a^^U, fa #'&(%>##&# «k

<!: I±m^a Z ^ t $) u . g L
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3.2 mmggmmaagm##©##

3. 2. i. a r c h - i ogg%aHa6txicjs»i>5 

arch - 1 tiflaiSSSSlG^^e* j: Lfcifc8Sil!t$fiS®i6vyo-fex®|lfl%<£-i}g 

LTV5= fiSI5®WS,Ef6^©M%iiPDUg:@*rjiATtei), ^toH^ea^S

uyo-kx©m&#%$©M±6yn

•5 t>ft-5 o

$3 . 2 - 1 0IC x *$6S r 3 . 1 . 1 J ICfcVTtlSSftftAR C H - 1 ©#&#

mmm&^^»»ny °-tx «is® ilyc**tisasssffistt^-s-*- 

tirfcassE-c*s„ yotA'oupy? y i©#«#& 

iSASfcAicitx -es-s/dyuffisnycSES'iGfflLs ®t#®K»-eii«WL}f ttv't c 

6lclix % j: 9 /S*JR*s^J|-e*5 t# ;L £ft5 „ ARCH

- i £«bKti-^a3sssflij£ -e ®m%®i® £ #3.2-1 cft^ogj??

Kffi® 7 5, Ett *' xB*. SfttfE. CO >7 h ASKS©«ir:snfcK®6>'$Bffl-e§ 5 

&x * 5 Vlifl®tt®6 5l9:l+»snj|g-e*5 i:3|X.e.ti5Sii|:j?*5 „ BSEtoS. f f 

-<Dif X{t*s|*i¥*-5V'liM^cti®5S*'x{fcy otxiOgfiii'AR C H - 1 ffl* 

P-(b©BMTW$ftffifflT * -5 £^* Sft5MiT<fc -5 „ ft T x PSKti& 

ifili#3 . 2 - 1 0©ffl# tf ©iBHTS S ft £ 7k#s»' x •ffcKieig <!: -e ©ll]a&tl»-e zfc 9 ,

HP 7" 5 y 1-0/11 -b xa® £ LroM^MtoEoSS^SB/iSSTibS £ft S „

#3.2- 2 0lc«ai/®ISH® 7 O - L/C0

SNG*Wxfb
®;;-B

Xf-A BHE X=57 II,s co, n,o co,
t0OTB©0K»ifflB

#3. 2-1 0 ARCH-lroyn-trxflM
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3. 2 — 1 J?t ARCH-10±SSijia®

x m n s s s

ssm®a • awsD-'esaEx k#x e« B

BfittSS ■ 35-E C

• R)Es®aa'f y y ^ i D

- D

;K# if x X • 4 y i? a, * ^ - K J: 6 C

• ElSgsft x 4l$*"x V -M ? 7P C

sows)
• X8% if X fr b<D 4- *- C

^ -t” — <D$p£B * ^piP * • SJft>§5^ b rSZm© ^ -t” — ©Ptiti D

• zMtoiySiPgl 1= J; 5 -f 1- -m^ip D

• f + -0A’ D

• Ss@iR - #a A’

TKSI^ja • f- + - © *" X it B

*'%#K • Kt4»'xB* (h2s x co?) A

tf X #H • (HZx CO x C H„) A

it®] • ae$i« C

■ Er.$fi$$J® C

• @$Mb ^xfA D

C > D :

{ C : P DUE%T'X*1£SW£:nTV>5Mj> D : }
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D y h7°7 y hmmm& ot®mmt

i§*6#£#fg^S r 2 . 2 J x F 2 . 3 J o

(1) A

a) mm

mm^^7x^^x<kK^(c^%LT#Af L-c,

j; y ^ ^ 7 7 5R

ffiomti&Mg'V&Zo p D ufflftTlty J / -x i L

t—A©^ y '7^ 7 7 tiTi^^\ x 7- - a/ r -y 7°

mmy? y h-CU, LT7K^©7K^^#1^ %##%

(E^^xjtx #Ex E#m^) aBm##g#<!:afiTi'6o

©^yy^77- (Ciu—(C5>E • i&lat*3;5?£ vrid; > AfBSS F 2 . 3. l J 

£iiTU& &o\z.y j -/-i^-o0i^7 4 yeEiSl x j: Hy^

*. 7 9 — ^^@2't' 35" 5^, x 7 ^ — K 7 y 7 <7DtLflc-4 y *7 .x. 7 7 — ^T^IElh 3 5

^x ^#©M%<bx BJ#©a*^mM{by7 y

LTfc* ( •j&Wcfc £> Z> o

b) mm##

&& Lrmftizm*- zmtf

#(i% Wc# x ^MtJy h 7° 7 y h 6 |q)#^©##© 7 -VI/ Vl/ ic X V)'*4 V V h 7°

7 y h 0gftftiCifcgfcg$®f&£ff5 o 'M D v h 7°7 y HfiT?^ x SEx WE^ff 

9 C^fcj; t)m^M#e<k##^##Lx x^r-vi/T y yjK%©#]%^El5o

(2) 7K^*'xibKfc;#; 

a) mm

pdu5 t/d^ii©-#©^ y**

7 7-£S;i/cES^©Bt^oVTSIESnT:loD x >f y '7 * 7 7 - <fc£JESSl*3BiM»ii

o 2000 t/dy '7 * 7 7 

-©E&BI&©$|J®£> bAfg^S r 3 . 2. 3 J ©XT--7U7 v 7°©^tt{c#:$nTi^ 

j;-5(cKJ^#(ii y>;^7 7-©^^^3 0 0 t/daig-e7$^©mm©^ 7

'7 .x 7 7 - £S£ /c y x ir a tc & 5 £ £ ft N y^x77

— RcXx ##©^ y'7x 7 7- ^ y x T A (-7 ;i/f- ^ y'7i77-yxfA)

©#&:t##©§fl#%#!&##-C& 6 o
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$### F2. 2. 21

'M D .y h y 7 y h -J\s K^rf-^WCi PDUOliat

J£ L & b X 7* — ^ 7 -y 7° 7 r 7 7 - L x P y h 7° 7 7 h 'CEffli'a^lH 7

'^x 7 7- x Ei^#5l^^#ia x -7A/1M 7'7 * 7 7 -'> X t A ©^£*7 7 o n y h

y? 7 hilEti: J; DSmEJ^§ff^©xy-yv7 .y y

KEcdBaZStEIS x D .y h y 7 y

@©^-7^%f#f 6o

(3) y + -©paj • ^in • flM'^xfA

a) mm

yo t x©##$^[S]±^i±a/:^(cK^gs^ boy f* 

-*'x{b^(C^^f 6 C r 3 . 1. 1 J ©ARCH- 1#

#$±#(D/:^)©#^-eBy -f-# 3 5 0°CfME®*'/ h -c -#xfb^^#$&

f &J; 7lc#-?-Cua#x M^[S]±$e^(c(j:x mU<D? + -£$*& • 

z&ffifrmtnx^Zo

2*&b#&mLx t&mmmizmplx #zm-cy ^ # x^(^a^y-a ##; ®

t 7X T A©#l%^^#-C& a O

HI 3 . 2 — 3 glicf -f-©##. /t$P7X T A©p D \)1j^t%iM?$^j£t<D}fc%i&7jk

L/Co P DU^"CU##m©^^^^l&(f/:K^T@P(cf

(C d - 7 V -/<yl/7'b d .y 7 * -y vn°- |c}^§ ft LTVa^'x HfflEfi>§s "CfWS

^'/'XfA^i^ix D W©^v fc©£ & v£5|-;i bft

a o E^oT^spfcgim. bfta o

t tz E J£2ff fr b ftfc ^ <D y + - © $ § ft L15 m it MU © tz £> o - 7 V - '< * y

©Eflm^tg-c&D x bftao f c c^-efflubftrvay?

b'r-f t^a&sttia#x iEET-Effl£ftrva<*yd*xtciil/c 

##©^#i&g#T&a o ^#^^^%#§o^g+(coi\TUi#Ex i#s^T"Cof + -©gK 
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(4) 4bS*'x^$U- S,0jK^xtA

yo tx©##$&±if S4:©K s i6fi©KlEgtflPtfx©@jft*0<KLx SIE^icS 
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( 6 ) f- * - © if x it
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£l±> EE^ftti: A R C H- 1 j; 7 ft l> ©"C& D > UtiHt

d .y h 7°x y bftrva 0

1 ) 7Km#X<CKia©m$g#©X f-A/7 ,y 7°M©If^^HE

2) * + -&tn • ^in • x?££p ■ mmt#©#%&#x<kKfE;g§^

a®##$fSj±/:a6(c#]#yz y x <r a £ ^ ti%Mf&1r 3 £TO©SE

3) m*ma. f ^-©m^mL#©m#$j#i]yxir A@^#6SE

S3 . 2 - 2 # K P D U F&Pjt^ & 'N° -i D .y h 7°x y M£H^© X >y - ;l/7 -y 7\ #§§P#

S3 . 2-3 itfC'M d .y h 7°x y H2l^*c©

tfotzo

—101 —



#3 . 2-2

. - ^ # B # m a # m

(D 3 — ;i/ Kt-f'Vi/ (c

'>X t A (^ #E'WS:5jSomt

# ll$]®^XfA0^ (Bug-eum

4 y is 3L $ 9 — '> X a — )\,

T A ® K 9 7 h f ^ - 7-^©Sie$

«SI5fSig©*JS<t

® 7*f-(y^J?-v'XfA

©gg#

=k55f%

(SUflrH®)

f + -ogfffi • %%] (D ^ -p-iSEj&Stti n — ;v K^r f;!/ (c ck

• '> X x A © f +-©&###©K@

® z®*toeSM#f4©»fl6 * -y h t -f ;l/ (c z a

9f%

$J$*'x^$H • *S0lK 0 St £ 0 i% M as. #w

y X T A © SiS!S$®#iS©«IM a*> #w

7K*»&g a%.

(1) ^)a© SHE > l&f'j’

-f -p — o #" x {k <D **x{t#tt©if® gtsyo-bx ^ /jxE

— 102 —



'M p •/ hy°y y

# B

x r a

7K^ iS x>fbEfi>£s ® H1H y v5 ^ - ©Bt&FFfffi £ x — A/ r y y

© EJCT^SM ty'r-^Ty y°^m

©fitt

© vvhm 7^x^-7xfA0iiiHiS^

<d E^#x{bmmo%@

© iiEilEtc J: ^.E^^ofllSBoEE

+ —<d ffi Hj • mv

is y y- A

® f- -h-oiiEi^SLB L^©E5:

© mm<b

^^x^jp • mgjR

y X T A

(D > he

lt$lj • jlESlJiP '> X T A ® E^oftesjin '> x f a © E5:

© Efi>2s'SE$fJiP '> x -r a ©es.

© EfGsg^amgogmmo^xTA0E&

— 103 —



3. 2. 2 ARCH-2(0M3Bm@#U(^m&#

3. 1. 2 - 2^Hf lfc0 ARCH-2

A R C H - 1 <b

ZO^»ARCH-2^cV^"C(±, C

zu0#6<Hcim;s&m&a;:&dS8fg'f&ao AR

CH - V &#5o

( 1 ) AR C H- 2 (7)M^mm

#^o6^v^z-eij:ARCH-2@#-oM^m@, A

R C H - 2 LTV^6 <7)(±±# < #o T(DMf&T-f >/^^y u

, (E);%y-/^7:yymf-f(Z)3A-c&U,

ms. 2-4#E

m is g m M 35 # 8=

-PDU^Z6#%

• n

03zy^zzy !1 • n

(#%4X^ ' #4%^ '

©sot /d##^## . =]—

(Dtiyi'f V'} X1) ^ ~<D%%fr/';al/‘-'>'3 y

• pdui: «fc %>m%

®50t /d##^

- • / x jv — ^ <£ <5 % |&

• a-ZPK^f/W^iSff^

104 —



#<D#<7)fE@dSdW >h"C$)V, Z^^lCc^TUP DU^^^"C#^f-6o

^. #mm#a<D#:^

y >^3 W3i^m:K#(D#@#fW5&#:&5 V, PDU-e

^ < o^cDT ^ / y^ 3 h <&r^% t o

T^#m^-C(7)^ ^ <, ^^icz v K77

h^^-y<7)g$t^#LTBTX4%$T y 5o

/'Wcyn/y^ mmm

(2) ARCH-2^^(7)mA^

ARCH-20^M^^^"C(±, D y l'

y 7 ^ h K z 6mew%^^%i-5 A & u,

T(7)^#/<^ n y &5##(7)PDU (Process Developing

Unit) ^(DPDU&ARCH-2

(D^m^y^T D —^%#<7)^: A(7)f >" h ^ 6^^

ds&a, M^<Dm/u'e^6ARCH-l(7)me#%m^f(':,

AR C H - 2 0#^J#me#%L"C^# , nyhyy^^'eARCH-2

3. 3#r^^^7.y^a-;^(o#

5o

PDUlcZ6^##%(l#lcARCH-2@^omM#^:^(j"e^<, ARCH

— 105 —



-1,

d)/<^ n y by^^b-e^y^ b&#&^<D&&(Z)T#K#^m

D y b y 7 >

®/w % y b y 7 > bm^^^:,

t/d#^l±^^6#x.6o ^om#(±HYCOL, 

mbycv^f b^^c^#o^^g##(om^yci^3:^ b(DPDum#^-mLi:^6o

— 106 —



3.2.3 X -^7 y 7°©^#

mMimmtgznzs o o^Nm3/D®sng/7y hEmomm 

##o ooo T/D##(c%ao £'©<£ 57°7 y 

(C7K^#x{bKfD^O^##;2%(c j;6 o ##. MRUtZ tlX l'

## 1 0 0 0 T/D±^-CiS^\ 2 0 0 0 - 5 0 0 0 T/DI

tlic/X ARCH 7o 4z%O^#^fb3§#^0#^0###^T&a&

s NGOIIIII^, SSofimif x<b&E©iM#aH^£.

^@> 2 0 0 0 - 3 0 0 0 T/D0#&g#<b L T X ^ - JU 7 >y V

< t#/L&tiao

OT F5^^x^©x^-;V7 .y 7°J {CP^^,^F1)-2)fccfcC/^3)©^|^^§|fflL. 

X ^ — 71/ 7 y 7°CD^X.^iCO VTxE^< 6 o 

1 ) X ^ - ;u 7 y 7°Jt

Tii*b btlT va o

( a) Lurgi#. Texaco###^ b#a##^#^/:##(c#f< x^r-^7 y 7°&

( b ) West ingho use# (ca- b iia a /c y $ .» u — y 3 y ■=&

r*ji (cSi* < X ^ - 7U 7 y 7°&

( a ) #HEHfc£ ^r-;i/7 -y 7°J£ # £ :b *bTH

SiC#btL> 10-50T/D, 1 0 0-4 0 0 T/D N 5 0 0 - 1 0 0 0 T/YXD&Vg 

£ET;1#> btlT va o Shell####. 2 0 0 0 T/D *" X

1 5 0 T/D . 2 5 0 -4 5 0 T /D ©HE*fM£ET V a o $£B£$^V 

#A^{b(C#E®&a>a0#EM"C& ^ o ( b) ©#& # * /fUE £ tl T V & V £*. West 

inghouse#0^jT#fg$4 0 t X >r - * 7 y 7°Jfe 3 0 T/DO/^4" d -y h 7°

y y 1200 tZd5titzo *iS©Svy s ^ y- y 3 y &

ffl ^ /c £ Lx b fl HB (C EM a o

ar cH^io^^x^-;i/7 -y 7°f ai#A, r^^©^i^<tfiiiB©^®^b@ejt^a^

##&ao ^3 . 2-5#(C?D X>y-;V7 -y 7°Jt© 1 M

p DUKi&as&b/'M D y h ~f? y hElL^OX^r-^7 -y 7°#SSBf%’e#^ 

i~a c ^(cz D% x-y —7i/7 y 7°it&g%a c b#a □ yM o .y

hy? y hK^^^^E^f[;^^Oxy-7P7 .yyj±# (a) (b) ©y ;

— 107 —



ZL lx- y 3 y&£Mr£ii: l 0-2 o < s ISSERfcgfr&flfflKJEg'M**

- 4fg#^0X y-;l/7 V 7°Jt"e^%^ii^TV < C £ # x 

*e> L u£^;t 0

#MKjO^O^#^ 2 0 0 0 T/D N ( ~FE 2) £9 ) £ L > xffctg

im^ms. 2 -S^ic^L/Co

m3 . 2-5# #fbgg<DXf-/l/7-y7Jt

(T/D) (mm)

2 0 0

6 3 0

(P P)

5 0 0 2 0 0 0 2 8 0 010 0 0

(DP)

2 0 0 0 4 0 0 0

(CM)

2) rzm&vmmi-

fcs&i&zKmktzm&ommTt itim® 3mBfr&tf* ftz o

(a)

(b) JE^tt^mMix KfoftManm

(c) Ki52s®mMmm

ctm®ms^> (a) K^\'T\m&®mvmfr*nT\m^mift±.®mft& vmm

±<D®\ft}®%fr&l6K£temMtte-oTi3 D x AR C HKfDgg® z 9 KEBSgff ©iS£ ^

^es m mm4m) tnftftr ^ Q comm^

a t x 2 0 0-2 ooot/

D#UW"C3 000-4000 T/D x WtfUfcT 4 000-5000 T/D#jg(C^6o

108 —



*mtnimtsiifx4kiF<D&n®m± strc^a» ar cH^jssoia^ #

0 0 0 -3 0 0 0 T / DMWtltfifc®'*) aL~2®M 

~e$>£ o ( b) icmiTteKmitlKJxfo^iz.&^xb, b toRfc&comGtm \:X o 

K if X i i (D&l&i&Q- fcto £ ft to ti* if % <b%#^#j$ > mmstiZfrt^o 

ct7?&5 o A R C HKfES&©ig&s 4 y * * * - (D&ifefrXMit s 7^

S|#CD#^@#/j: 7 7- ? f - (C % a o

—CD -Y 'S i/ x. 9 *7 — OP DU jRluljff CD *7 yl/ -^- 'f y y1 i ^ j' — v'Xt’A

^cdx >r- fry y y°(D3$z.Jj(D l 0J£^3 . 2-6 ^tc^L/Co

H 3 . 2 - 6 # -f 7 7* 7 *-CDX ^r-yl/7 -y 7°CD#x.^CD 1 0]
(T/D)

P DU

> 5 0 0 > 2 0 0 0

S

3 0 0 X717X3 > 100X5

S 11 7 y ?)\"[ y i/ - M2) : v;i/f'f

(a) , (b) (iKJG2S$#cDxf-,t/7'y7(cMfa&®T&a#,-M(c^i&3S&

^mbLTf7<±TPg^icg@i-a©(d;®^^, i • Mij• um^vfx

jsso^saiiEtt. amiamm-c&ao nwbmifuK

jst^ao^, Mif^tticptgjg^fec Jia&Etco v-msMtby^ > h

cd'7x fA^itiSIio^M d 7 h 7°7 y MS PEt-^E <d #1} £iz&tixte <

b tia o

3 ) -f D -y h 7° 7 7 h CD##

D .y h 7°7 y VCD-Cs Hffl{bKE<DS* £ & £ A R CHg

—109 —



P D u £SIE70 7 y h © K>r-JVT v 7°Jt£>£ fcU #%E r l) J x^#L/c

<fc5te'M a -y h y°? y HEStd: 5 0 T/D#&#i@gx&&<!:#&&#,&<, —# * 1 * 

f-©;tSHb (PDU©1 o fg$)

(3$) ©tX h £j7 7/c&©Efi>gs±§R©7M ^ y^3 y 6 LT5 0 T/D@%##/J\ 

<Dfcfo%&mMtte6o ttz'U D .y h 7°7 y h©y yf f

jOifoib -6 o

4) iI/7 y h » -fe ; 3 -7 — 7 + ;l/ X 3 7 h 

7K^ # X ^7° P -fe X W7K3S # X ^XIMJ^ K7kmmm. *'X## v

^<©yn-fex^bUj&snxu* 0 cti^©^xm©^sME#^^#f 

#6^m#(iARC H 5C tSggRtm22 © c> ll@ o Wc & tc ||E 7° ? y hx#

Stdns^ilXifcS^XbftSo ffiM^y y h tegfc^J©SJCi>2ff X o -fe x m& £ 

#6#t ##(C 1 ; 3 -7 - 7 * ;l/ 7° 3 7 h (c z a^E^^^X

^^^iiiE7°7 y h#m©WR©#)im(c,t 0#&&fia^ax&6 &%&(,

1) xmm,

2) //

3) 'MmU^

If 7 7 + 4 7 S? + - :J* ;l/, 7 (1986) 

$*$!&, _§_4 , 3 6 4 ( 1 9 8 4 )

#t&0 6_3 , 9 9 0 ( 1 9 8 4 )

—110 —



— in —

I r il • Z • 8 J SB* 94-

4^6/4 A o hoaiffliuw? SI ° 2 3Wif'8!?B3fiia®
^iSSS? T2MI^*,4 V- caqtyo/. <• X li - 4 X ' 3I1S® ^liigSra® aiftKn a

a "sis®6-am&mmi21a. £ s- */*■

" Cl ^a-SISO^a** 'SB 's?SI3SZ-HDH V 'fll1Maa®Z-H3 HV

0 S-i**? Y#? viTs? 0 5-03: SIS0¥WM*#®3-n 420 

#X3- a^TD%3#% '®hH a 4 /C 6/ 4 ‘oholl '1#%3 ( I #%%#) %## 

g2i!S*;i c.y 2 ¥a-«S2)+I®©tftgc2)4 * 4 * a >»/ 'aos^'jaissgf

0 « y 5 4-36E2I$$3183132. 4 <6/4 * n ys.,c.Kif ' ci Spa-$gsS0'TS®E¥ 

z - i - h o a vz/Xta±2iTbl©*igW® xzi-ax:tii«SeM$aS ° 5if9 **? 9 

^a.JBt}}«f0OiF2i||®a-v4iifl?-5£SI?^M3ir '+I«I® 4 < 6/ 4 * a 

'3il$3$2@® r 'a®5-oat?<5<i«lta.Jfya.'?^tt®®S^S0<5»:/®^ <• x n - / 

X2!M ' (jstivfiisfia^ia^in a aoESSWii w^sgsl**®^^© 

ssigy 0 ?v*gs?? ? >#%ism3#mw%:im#2i%^e%?m%®g@a®'-x 

9- a/:n y a y ' (j *a.®B**@xq- a/: dns of®*KS?8 'jm-hohv

*«x® x^a^H D a v y 1 il£3&86®«S0a.MBfi 2! 0 ^ 5- 4-20E3@ B SS86 

a-BUiU^vegil '02/%4.?a'?39#00-#fi%B@«g^% fi#2i@ia4 /cc/4 ‘04 

»<• o^l*5H+l^MW¥0a-4lil®4 <• a y^a> z ' 1 -h 3 a V2i@ 1 - e • eg 

° %nzif<3 t4#:l*M%B0#ia4 ^/H‘o

's«®mgtt[i$.io'S£«s3E 'mm©#^m?% 

ssofskft • is® -fjffl©6-6*<(xj.-=*axs§ft^ia±a.¥c-0%m©mmwm 

°:/n =i^^M^fi4-m?)0#i@4 <6/4 * a H''«? *5@ffi?@BasM©sf¥z 

- i-HDav@a.a®^B8S 'll ?##5fe@fa^Bi©v:si-B/:^x^|ga®w^? 

' $,0*2! r Z” Z ' 8 J ' r I ‘Z • 8 J SB* '21# I - g • 8$ o8V-?"lf*?g$s90 

9 0E3.#3aaa#83#0 (a/x 0 0 0 1 ~o 0 s) &|®4 < 6/31IS ' (a/x 0 s 

~) a®4 < 6/4 * a y„ ' (a/x s ~ o ai@na d '?!2ia.£ ?i*?MI8!i? *

Zh a/ H 3 a V ' 2! (• y 5'12-14 $$21#%©/ * Xdi —j2 X© ( 8 Z 8 J SSB*

W#04I- 4xqm% 8 • 8



rt

CO

CO
ft

m
ED
\
H
O

1

g

sa
K
I

1

m

§

ft
AJ

K

I
K»
t?
«
13

CL

o
o
7

o
o

li

^ t?

sb
lira
Q
y
D
AJ BS

1

G
1

*-a
i

^G

til
*K
s

§
Q ? 

AJ •

G
g %

7? Si

#5

1 I

E
| E £5 _L *K

K =ft © © © ©

*
u

as 8

Is

£3
1 m

G

1

s % S
i

'£

1 li

-WE

e
I

S3
m
\

EV,
|a£

%% £ 
m

51
G 5ft m it*

s Ss?^® 
a-sasGsai
SfSg ? T G G

!«i

Set

in Ha 1

H g G V
O CTP <jp <7x

S ,,' 
45-)T 
tit 33 S
w? W fL
tisiS,"1 1. -T>

gSG V
£L

CL

U3
; E

K

1

I
irs^i

He
*«e ft

mw%

«5S§
%asg

y

B 77 W f X SS> W! ^sx S13 iS CL
E m '«fto 5 q is * •« si q H> *£• M IE IBS on CL
s © ©0 0@® 0 ©00 ©00 ©00 ©

*
51 E

& 1

\
e1^ AJ
9

I !

E i
* •sBGS

m

G
«9
G

k> G fSlft as as
at a §

© ^ ST ss %

m

Sm

«
i

m

i

linmcl
rX E.H 
£ 0 % 3

g

S3
O,

S4
R8

X y| fcS a. 
t^ibSp

p
«!

SB
i-
5;

CL © © © ©

W
CO

tii \
a M K Cl.

S3
m

i

G
8

AJ

l
® 5^

*K
SRSKES' G
»5 rc D «w Ml)

V

V
#9
u

D
X
6- 
ia
l

IBS

8

1

i
G
1

aSa* b <azEiEl;

bsllll

??§£?I

AJ
r<

Q

CL

1 ti
IBS 1

|#
m

D
a
CL

% © © 0 ©

0

§
is
5ft

Sip
w
IBS

1

s

#
tE
i>

1 h

as
5$ i AJ 55 Ss m

# r
m
#

an
8R s 3 i ^ m x

as 5 ss * """

112



*3.3-11 ARCHyn-tXM58X^rya-;V (£)

H 2 
1990

H 3 
1991

H 4 
1992

H 5 
1993

H 6 
1994

H 7 
1995

H 8 
1996

H 9 
1997

H10
1998

H11 
1999

H12 
2000

H13
2001

H14
2002

N E D 0 E S

^ m

SNGmmOi itxESU:iSr^t(SMtt 1)
: ' * i 1
zkismti:J’DtXflEi lititwe

-i a "j b

7 v y l 9 5?

)llzmmm m m

Z v N,\
ARCH-1!

A
m am :h-2MEZ

^ $ #f S%

&£tti LrX h

2.^-V ”© Zit 
W Iffi t X h

(ARCH-2)

/

jUtSliJ

<

<—>

tstf-

)

{■j-fx;
/

XI
<

5 JSgFFSK 
(--------->



/Dg$© P D U yf- X fr-A.IS;*) S-iftjg L x 'M n h y 5 y h*|$x ARCH 

- 1 iHEWaWlC A R C H- 2 EBg§BW®8iB£ A R C H - 1

1C am looiIPB!tlS*Lt*ii x ##IC/M a; h y? y hT-HE-fS t V'-O fcBSfPsSI

-5 i ati £ tl i o

7j<**f® © /; * © + - ffl n x it« as * -s <a «FjS* 41 © 5S u x -it a* © am&m*e

(.tix n ., i y 7 > h-e©MosaicA7rsi'iix yo t %©^A#%#

o E7T^i--©»"xft#ttic*.ofcyo-fex©atR

a fcteicpv^Micgtsy o -kx#©/j\aa##mic £ 

■5*'x-ibsiet4icBg-t-5iisE% (####2) £i§»Tfc-<£>$»$*

—114



( 1 ) SiiiM-f--Y -&3I • tti LtX h

l. Stt

5^7k;'$^^{b5Jrt;2lcn^^S^(7)43r> 3^-(7)&StiUx aC/;t^2zKE#G)gif7e^aU%Af

/Wn*y h:7x^ MDl£St(ZlgUTx ^CDSxttlC&S^'J'PSCDx-^&fSUx /WDy h^xL/Mc
##3x% H/Ma;as%Max

2. X^

(1) iPv-ii^&tiiUx^H

/^-5ra7'(' h

ga^^x^f v(7

12) %z:wG##%pmx%H

<7. x ~* A/M ?& M(ir^-g.'IM %a(gm«k5&A[#s!%aWT

115



( 2 ) f-ir

1.

^Q'&vrc&xn?-*?-mrtTsit&t'ziZ&^&shm^miSiSKiz*

^2, 3#gmF/s#^%^^kTx :7at%0%#S?@%#c&Lk
p.D tii(»xm<7)rtMt&iZt:lt*x?zc

(b(c<tDx

2 . 7* 7. h vJ >2:

Tia^n-^&Ox i t/o ^

Mu40-
CrekxH ■ Creierw .

Fir. 1 Pre<e»* <f«r«Upm»nt unit for prcoaorizod ti»tromod-l«J rwldrr

a.

±Tct.Z (am
3 7km) (D^^Sfk^x
(D5=-fx ^5LM^te(7)5^?i<bik^U> tf;Wfc££teS 
.FFEf 5„

• 1800

O»70«n-<o*< (ado (XS/>d

Fir. 4 Caoiflcation cliarmcttriilio of 
Talhtlre <eal

— 116 —



3. 4 /W n -y NAA y h©**«@,

3.4. 1 

(i)

a. /Wn-y Hcgtt'T©#*.#

ARCH - ltcIWLTii. 5.0 t/d© PDU

©ISlSfcreTL. a^o, hA5> hOEItoao^-^fcEfl-faW^tti^TVS,

-#. %iR$0|S]±^:+6-<<*A64%A. ARCH-214. *ti!tH©WPgT 

*0. 4-E©$SE%a£Oi'lc$gBf%lcJ:i9. /W o y h7"A > hS-iaitAS A—9

amcsE-D-rua.

%-oT. ;;t(4. AR C H- 1 £±#:£ LA/W P V h AA > f-OffiiAli©. 

COARCH -1 ©AX b%J'<k<DH*f&X' W-'frLX'rrt)ftJfg®, ARCH- 2 

fflSO^vfxy-;i/ • AX h ($$E3£) ©ES^-tlr 0 iA/v/idfcES-n-V. MIS© 

/W a .y h AA y h-eae^tEtiSalSOSA-C. Ax h£ff7 V^lutEi A5„

A. /Wo-y PAA y P©mi+EAU100kg/crn2.g. 6 L. SSOiieffAliAOkg 

/cm2, g. Af-5/A #^©A-> a A/I/ • / W AA A 90kg/cm2, g.

•C©iiefc%*LTfc< (A ■> 3 A/I/ • / W -/A A y&SOEAld: 70kg/cm2, g.) „

b. /Wo y h AA y hOtgAtaSciieBePaiCoVT

SEKSifc&A* 5.0 t/d© PDUECHA^TLTfci). Ctl*^-Xi;xA-/b7 •/

10fS©#g*7-yA. IPS. 5^SA* 50 t/d

©Wj£ifo>t>© jA'A-Bo

A©#A. iiSiSgBtPa^i'oflSlciSS^^O^ilW :ii<. E«#lcI#SL 

T5fc-E>©T. S < IS*T*5 < i:-^'* 5 „

CCTii. ftfeoAo-yx? P©mMt%$A. ONE RUN SMSA 10 BPSOAX P 

b<"tti^S/W o -y P AA y P^SvtglA tt1#;£ft*TfT< C 11A-So ALT. # 

Eicti. lrfil1.jS 1.000RM@g©AX P/mfxSZWc^xT^W

c. 5$©tttt

AX McEfflf 55^14. AWW%6ig#m©T#m&* A6. CtiSTgll©

14. *©a*3T*So
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II g ±44## m#

% 46. 32 34.0

39. 88 52. 1

% 13. 80 13.9

c % 65. 16 70. 09

H % 5. 74 4. 60

N % 0.92 1.70

0 % 14. 11 9. 08

s % 0. 25 0. 60

C 1 % 0. 02 0.03

d. B^EtcoVT

:®''Vd7 Y-f^y SSiiSlftiHI^+ftlc?i)-V-ir

6J:yimt60 SP%, £)&#x ©USPStfic?*-0mVlc£6HP#Xli, ##

*''r5T-i![HliK©Ex S02 ^m^Ltz'M^tio itz. W

®aLycE©7k*T7kiaic®(fl5if s„

e. afflris

Sff^x$ito?ilcW1-5fc©i't50

(2) X°OtXO#p%tC-3V'-C

/wnv at, %©j:-)ic%a.

-Y. h - f 7l/vX-r A0###

D. A©M#

7\ 7km# xYk^io^*#©##, ff«

-. #|5]lR^X^A©g#%

*. f t-#tk, ^ip->xx#fflSB^

^x. itfiij, em^xf #©M#

K 9<E©$fck

f. 3teSfPt$«©gB%
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ckib©mmic*lEf a%ic, n-y h©|5H*, S3. 4 - l 0©£a<Itffl

LX. Iflfe, 5KM&axgXb, tm#x*@Xg&Cff + -mos&axg^-eax 

-So mic, a-f-|' Oxd-- • Z71M l+DSOB/Li-fa.

xgsiixtx s^M&axs, *js*"xsiitxfs, frmifMtiM, xx%£;xg, 

&5%#%*mxg, Si»-i'-s£P@axgic^»'tiTV5„ -ex-ex©xgi:

OVTlftBflXa.

a. 5E$aaxg

lf^iI^b©5K6, &*©!&£, l$5}l£^©xg^gr. L

. 200 y -y>a - jyy- so % axifSo e©#L mg,£y%mxi$E*v'<

-IXSbtia. f LT, D-y?*^-, SE7^ -y-*ETEtC^tCSbn5„

amwmmgix be sn^one-cL
ftftc-tki o

b. 7K*y?'xKSXg

MIS “ (1) d. EfESitiES#" KSMiTVSItlX ##K&#mXai#AU

. Ei6fi$£Xti\ Ho. **ZDAF COAL wt.itfc 0. 3MEl:f a^'#^*a.

$X. 40IX *¥#K©1S£KL. 5Kt$A« 50 t/d ©tt«re. 7kS/DAF COAL 

wt. 0.3©y-x|jfxht4fflt\ C©#Az)<7k*m%#6#miC!5#tf6. 

ax, *SA5 y F©IE*l;t. *S 100% 8, 000Nm3 iX5„

ix. m#«#ism#x&@mxat©6 L. 7kmm%*Aoxxt%mf a. $s
L/die^A’iO^t-vra.SXaA*, S@EA*ER^Icfi< L. L

T\ 95% jy±©7k*;tfxgg^Abft«gB£-fa„

c. TkiSA'X'ftlfl

SB^y»-, D yj'^-y^1-, iSEx-f -Z-^gT. EiK^xmAxa.

-#. TkSStfxlSi&IflJ^ffigjittaTkJStfxtX E##lcj;io% 80 kg/cm2,g 

lc$-e#EE. yf-SKM'JiP'e 300°CMExM£ti. X'x « X'x#3g#^%gTEfS 

SSlcSAdtia, #4^, ^BlciGLT. Kmxxic j:3**7y'x©#£&fT-). 

(3-7V F • 79- hT 'yZ©Bli, ^*KZ0#£f a)
17km #' x ©Eis ic .t % a f + - © -as ix @mmi:mm%m#gic

SAStl. %£PE©&B%#X^-%###:t LT. *%£P#6#lcf + -©!#—%%& 

ffbo *®y?'X'ftE«g§thpy/'xic|si#$naz + -ti, istd^pviaoj)
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S3. 4-10 y<-TD'7 hS^tK@.7n-gl

• jyftp 38*EMX--fi-l' 5

I D7r >

NEDO

;!iii;iiiiriiiiiiiii)iiiniHiimi;;m|im|iniiim|iB;|:iiiinniiiii;iiii|iiii{)Mqiiiiiimr
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iESfl'Bo
d. tfx?£ipi?i

5%^SSTKlEdSaic<k5@K©Sli*5fc©o, j'-;V^ffl$E

ffioT, #x©^d'yl/7^>f f6. SSS-fcLTIi. ffl^O-tr'yfcL

< (i7 Utv- h?66@ffl1"5„

'>*ilivx, f- -f 9, ifc©$fl$-to<"5$^

i&H i 5 o
e. ^E^'xttipiE

4E*"x©-$ti, f f-©mm%@#g©m#m#xitrasfiifflsns^. 

€©*35>(i, —fbttiPIS:®tc J; 0 EJ& U SiV£x^-A©®T@ttt"5ltli"e:S 
A6. ftKAXliilRISIiito

f. f f-mmamm

I5IBe. H«S, llttoT-li^T® 1--Y-impL, m#*xf-A©B-e[5]iRf 6:t 
BTitASo mp^'x(±#@RR#S^mf.

g. ft'SiS#

&©/<<" Ov hT’^vHc^f-SISliiLTIJ. TIB©i*B^W6>ti5o 
g — 1. It-eS# 

g - 2 . SSixB 

g — 3. K*iaffi 

g- 4. to*Sg 

g- 5. i^ipykSB 

g - 6. ifEdifivIS:® 
g-7.

g-s. mmmaffi

g - 9 . X ^ - h • 7 •> Xffld?'!- 7 

g —10. -e©<6
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(3) KD|g5c

/W n -y > [■0iS807’n-lrX7D-y- (-6, $3. 4 -

o Ctitiu f+ -®&SHlLIM#©7o-%%#;:t-6#6, a-f4lJf'f-5 4 > 

OSe%0J5SSlc-r SV^ilSL: L A fc ©-?<& 5o 

Si-'y hO|§7C(col,'TlSa-t5t, &©CT4<ttS„ 

a. 5KE®SIfI 

SAii

iWKSCf, «#K©^*i-enicogx ®fi 20 B#©x h»?.+- F£-i@

its. SP%, 1,000 t to, 2

6P4%©8f6%i#^©SAttl;t, ffliU::<fc

L»'U Jtfc

&T'lt6f%l#T®SAft^b!tBih-6y<iir5. RP*>, If^lSiSOSK^tSiattlt

, ^lloltifflotgffltl-i-tSo

t), 8 h/d

OPBAiMiTabD, BtFB^A*5®«th*(i, 100%®#%&M1&4, 12.5 t/h@K6» 

5 ( = 100 t/d )„

my§7)'i>, ^o, p©#g?t-e®mm<

ifc©,&t23ZittilcJ;i) AS < Et>5®T, itbeitBrii, frKli/F'-'V

n "j F75 > Hd#eL-n,'66^o##6A6. SS, ><

A-IPtil+B L t£ l' £1' o luigT-jife 5 „

'<>rv hn-y-lcA<9, K=K#^6®5K&, E*4* -y ^-SET^vu h o

-/■i>.y Fn-y- (t^U-?- B# 1 

-5Kt y/i- (AS8 ; 2 m3)

-zX-Y- ( MAX. 12.5 t/h )

-'<A-y h>4t- ( MAX. 12.5 t/h ), (BU

Jl b 3 0

-TRAMP IRON MAGNET 

-METAL DETECTOR
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3 \-

-Affl,

%r!%mmm<Oya-ZM»Z£, SS3. 4 — 2 0©£d < So 

□ . • %#

£Imrs j ;Kcoi>ria* L^esiafflaDo

i. SK&A* DRY COAL 50 t/d, LIU 5. 8 h/d 6.

ii. MKH, ®# 543 x 1, i;L • 115 kw

iii.

±mm g#K

i;LAP«saSK “C 189.6 174.2

wtimisase "c so so

$sme kg/h 16,000 16,000

y n

^ ^ ft 6 o

V X h

m # & %F & it tt m

V - 1 y y^~ %E, ■$£. AS« ; 70 m3, #g ;

V- 2 THE, #£. m#« ; 5 m3, f/fg ; #%*

V- 3 ®ff, tfi. MS# ; 70 m3, «g ; «*«S

M- 1 e#a £fMRS i ;HB# 543 x IS, ? Jl • t-y -115 kw

aeBtrs sh/d -e 501 »a.
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a? 3. 4-213 nmmmya

mm © 9 7 "j •> -v — • fcf y B

© •> 3 ^xyu/y — © <;l/ h x -y - yv

© ©

<t\ y / ^— v-2

© b ? y-fT'i p > • -?9* V h © V - 3 m?n t' >

© / 9 Jls’T'f 7~ 9 9 — ©

© m © m#

© 9 7 "j '>+■—• bf > A ©

© 9 7 "j y \ —

ClltH A)

A3THIRD ANGLE 

PROJECTION

u
^© ©

nti

JZl

hi-

0
<1o
<>
o

DESCRIPTION
ORDER No.

APPROVED $» %

SECTION

APPROVED

CHECKED
DRAWN ^
OWN. DATE SCALE

SECTION rMOJCCT
I I

NEDO

ftvVkfisifxiby'a v 3.9

JhWI«7a-ia

it
a .t 
H g 
l> -
P Zl
c s
mit-
maz 
■t'l ii
n is
k n
I ti|



m# ; SWx ( 13 A )

Xf^f-A/^l, it; 4.0 ({SLx -£-71/it)

&HJ±t] ; 11.0 kg/cm2, g.

AME ; 550°C

ItO&E ; 830°C

/\ 7-f V 7/1/ ' /<5 >% 

ttZZo

RECYC

LE GAS

312. 35 357. 22 357. 15

kg-mol 54. 48

41.44 89. 43

TOTAL 413. 40 374. 98457. 11

264.31399. 58 77. 90



#X5%# kg-mol/h mol %

h2 357. 15 95.21

ch4 5.01 1.35

CO 5. 36 1.44

COz 7. 46 2. 00

If) 374. 98 100. 00

EA ; 8. 3 kg/cm2, g.

—. TKSStiSl

100 X *X8§ST\ 8,000 NmVh

n -y 1/5 > 10iISffl^D-fcX7P-S, H3. 4 — 3 0ic®Ar*5„

'f.

;;-c, > -j * ? f

i. > y y;H > y ^ - ©SS

5K*m#%fl:SlG#m$o^%EA6, KE7 .* -y-rtSoME*®!) tti 

U ilfcoSE7ii<-$lc6K5#lc PDRCtMEiaeSSIB) MH£m\ iWE7-f -y 

—sn^ nt©sj£^i*iE*i, i$E7-f-y-m 

EAi:®SEIcJ: I) x iEl© n y h n — -5 „

ii.

wl/y • 4 y:J 3.9 9 — ©Ki+iy f x MESUdy 4'@©/'''f d "/ h 7"5 > h 

OrxHcSfcy^ jt,T,

%©Zx)©l#A&mA6. 

ca* 3 m?'i©#fi]

%E7-f-y-% 3S&i#. -ene'nsii*©^'i,y5'f

#%{b&lG#s-'©5K#m&e9. A©#A, 'Jr??-iilE7^-/-

t©&E©3> ho-;l/&8i|4|:frk\ 3 ^ij©?^ 

nsvictis, A©#A, 3 #©itE7 ^-y-rt©5^K;l/A'\ |slL:ic 

®5<k777hP-;kt5!t5S^5. 3SStf5S»<,
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6E74 -y-©EAUS-M'S4 6 -3 „

(«E7^ -y- 1 %©#&]

«E7-f -y-li 1$4L, 3 *<D'<'f75'( yicAiJ, E^kS/fx-ftS 

(6^©EK#m%R3c C©i#irN itfc©SSgs4i<E7-r -^-©SEp 

y hP-yU|j\ —34f 6c Jlfc©iS£tiy #S©7 cf -7'-K!S$ L>//38£ 

L/d9 Lfcii^c EKBA#A<7 >/<? y xic/c 0. F5@*ecf-BJfgttic@ 

M LTiS / i&IE/)s£> 60

yyl/f- • A y^i 9 ^-©iSteira/'coTtJc E%7 -r - Flic R#lc 3$?iJ 

©#$o 7 Zo

n. SiE7 -r ^y-©f*lS|5E*3 y h p-yt/

p-y^e©mm#5Rt%ALc isa^ete

S**"XlcJ;<9S$E*iSttfft-6c SE7cf -^"-lic ***"XKJ:

DE$EASflnELRl3-6„ n -y ^ A -v^-»'i<E7 -f -y- 4BEtcE W

c P y^A y/<-4aE7cf -y-©aa#p^^ML, j#E$E6c %-^Tc

E*p y hn-yi/©&©tt$6#'Xidy *S^x41"60 n-y ? A-y'^-rtoE

< % -3 f:# Ac SE7^ - ?- P7

^A-yy<-rt©^"x6S*7'p- LTttELs S*lcJ:6^'xS^©Ec 'SEA 

■y^-J^EsStiSS&AU (kvrSSy'xiCckSjtoE^ffVc ±ISXg*^<5 

PROGRAMABLE LOGIC CONTROLLER (cj;6c 

y\ A^^'xjfcJxtE^toKlG^fr4x-A V 7 yv • '<y >x

SlESffl*g*frIc-7i,>r, L/:#A©ft#%%:-M*#if6

4. iXoia<UZo T-rUTyv. t- py<7 yxii?A<-yB(T®6o< )j£6„

+■ -MR

°c 880 c % 64. 72

E^/, kg/cm2, g. 70 H % 1. 12

7kS/£i0t DAF, wti£ 0.2 N % 0.8

RfGB#PHl & 10 O % 3. 07

s % 0. 22

DRY, kg/h 2,104.1 c 1 % 0.00

ft-«i, DRY, kg/h 956.8 A SH% 30.05

— 131 —



% 3 . 4-4® /UD7 h^7> h • 1 - X)

7k S ----(D

may/x

ft
S « tt

K # m #
% 7C##0T % 7C&##f%

4 6. 32 c 6 5. 16 c 6 4. 72
•& m ; 8 8 0 0 C

E t) ; 7 0 k gX c m2

tKSZG^ (DAF) wt. it ; 0.2 k g/k g

EAWeS ; 1 0 #

lox ; 80,000 kca 1 / h

BiEKiS 3 9. 88 H 5.7 4 H 1 . 12

m 9> 1 3. 8 N 0 . 9 2 N 0 . 8 0

@#7k# 1 . 0

0 14.11 0 3 . 0 7

s 0 . 2 5 s 0 . 2 2

C 1 0 . 0 2 C 1 0. 0 0

ASH 3 0. 0 5

S !% ; 6, 642. 1 k c a 1/kg-mf
5, 4 0 7. 8 kca 1/kg-mf



#3. 4-1# (±###014r-x)

(D <D
kg-mol/h mol % kg-mol/h mol % kg-mol/h mol % kg-mol/h mol % kg-mol/h mol %

COz 44.010 3.751 2.00 0.290 2.00 3.461 2.00

C 0 28.010 3.001 1.60 0.232 1.60 2.769 1.60

Hz 2.016 178.155 95.00 13.775 95.00 164.380 95.00

CH, 16.040 2.625 1.40 0.203 1.40 2.422 1.40 —

Hz 0 18.020 —

Nz 28.020

Oz 32.000 —

Hz S 37.080

Cz He 30.070

Cz Hi 28.050 — — —

C, He 78.114 —

C? He 92.141 —

128.174

7>%7l78.234

COS 60.070

CSz 76.131

NH3 17.031

HC 1 36.461 —

HCN 27.026

(wet) kg-mol/h 187.532 100.00 14.500 100.00 173.032 100.00 0.00 0.00

daf coal kg/h 1,795.8

Ash kg/h 287.5

kg/h 20.8

A## kg/h 2,104.1 650.4 50.3 600.1 0
"C 25 25 25 25
kg/cm2



#3. 4-1# A###(X3L(#), 14r-%)

C02 44.010

CO 28.010

H2 2.016

CH4 16.040

H2 0 18.020

N2 28.020

02 32.000

H2 S 37.080 

C2 He 30.070 

C2 H4 28.050 

Ce He 78.114 

C? Ha 92.141 

128.174 

7 7178.234

COS 60.070

CS2 76.131

NH3 17.031

H C 1 36.461

HCN 27.026

it?/X(wet)kg-mol/h

©
kg-mol/h 

3.461 

2.769 

164.380 

2.422

173.032

daf coal kg/h 

Ash kg/h

7R5) kg/h

kg/h

a °C

E^J kg/cm

600.1

2

■ ©
mol % kg-mol/h

2.00 -------
1.60 --------

95.00 ---------

1.40 --------

100.00

669.3

287.5

956.8

mol % kg-mol/h 

3.807 

7.747 

122.841 

48.071 

12.824

mol %

3.92 

62.09 

24.30 

6.48

0.085

0.175

0.04 

0.09

1. Ill 

0.002 
0.208 

0.148 

0.008 

0.002 
0.798 

0.008 

0.023 

197.857

0.56 

0.00 
0.11 
0.07 

0.00 
0.00 
0.40 

0. 00 
0.01 

100.00

1,797.8

70

A# kcal/h

EiS Is HI; 0) "Si!
He 12,932,662.0

Wxk En 17,772.1

En 962.522.4

kcal/h ;

gs mm
Et - gs mm
1,07 80.000.0

W;Hc;

E n ;



Ex • ExBStiU > *-*;vK(j;*H6<)icB||4-

F=1Sld;t£<A *to^618lt • Kff •

Sn-5, %-dT, ##]©XX- hT-yEA'bs d©EX • EXjgtfS^A'f £

t,'A#xET, l+B^feSCii-f-So C©Ex - Ex#x&#%A^6#m 

f Miit5MS©ia!tSfrfc$t)-oT< 5„ EP%. SSttffi

©aexrii, flnatPtitinsK* soo'cfsmca-camfwfauciic^a.

mb. 3-;i/ K • X9-hr

«<£*>, it©7k*S$*, V^SS^KiSM-t6£-S»<*5o ittoE.-S. 
A'6., i4*©EW"e©$inx£sf;LTt>. MMPttinSSti;, 600”C iSMtil*

LA'L<EA<£>, Ex • ExSh%©A,i-7'l*lBAb

4\ 6#b#mbT, c©#3&/w

^ X L T aeA<ti)*-5 J; 9 ICS5g L TS < o

“2. a. 3 f+ -©## (?#*), mm" off-csi'jtttic, *$^x-fb 

EfEgg A' 6>EH StiSE-r-tiHS • AETAbk $tiSVA<4i*/BET'*3o

ykmEx{bEiE^©mTi:aA^a#i:fj:5. tt©Eje$« 

EfEic^s^^PiS^ttfcti-stiiciait^n. e$A'6, ^-©

»itwe$P$©r$$ < icsrsAsnSo itt©#ARa£%& 

Oti, *SEX-fLEfEgs£ ©i£|E £. 7-r-©»5tlitt"e*5o 

7k^Afx{fcEfE^i©^E(i, EfEgg, »5tSi^£P$©PaK!Stf btiTVS, #t 

E#^5fli£5*fcJ:0fr^n5„ jt©#Ax iSE#©E-f y >?£tieicz£i6 

6^#A<*5. ebse®tcii«f 5 7 + - (i, #E*a#taoT®©mm 

^£P^(c75E-f f+ -kL ^ 900°C£it;fi

T&Dx =m I;: E 7 yv E£ Ail •£ S A*# U' © T\ #*LA:f+ -^A:T, T® 

sftli^ipgsic<9 c £nettle L tz©„ A^Ex-ftEfE^ibRDi^SP
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xlbRlG^A I:## L t: f + - It. jiaWAic* 5 U^UV^-ff

ft-It. T$^b3D^*n5s5E«/^'xicj:i3. ?££P£ft

tc$ + -lt. rt*i:t§:itb*itcX-'';'-7P-!f±t9.

“2. 3. 3 f-t-efl-ai (i£ip) , «ir ©BiT'eSi.Vcttic. iiii*f*ig|5 

1:0$ «9^tf3#©mi,'±7. ?A. C®A@lcgti,>T©+}}&Mt60H'

'K~£&Z>o

±ie©. E*£iE#©^tx, f f —am#ai:mmm#, Mgo-y-'fx

#1$. ###%!:$ «9.

a. $E®ggf±#

<X<-y®. S3. 4 - 2$©»t)Tr*3„

d. TS'X/^ipXS

X'xitipigtt. t-oi- 7i7$ + -±#Silg. ffitflc^BKX'x^ip^bE-, 

TVS, ^LT. M*©E*p y hn-wea®. PCVlEAUSSfi#) d<

%<9#ltbtiT©6.

$ga§§(±1Sti. $3. 4 - 2*©a*9'C*5t,

e. X®*"X«£PIg

e - 1. V x - F*"X ; (K:It*#©-W

X’xia® moIX bTl* ; 8,117 NmVh, MAX.

H, 67.32

CH, 26.34

CO 4.23

C02 2.06

Hz S 0.04

It) 99.99

e - 2. #*#:# ; MAX. 38.1 MMkcal/h (ISIt^#)

e - 3 . ; 1. 1

e - 4. #%#tfx ; MAX.tfX» 44,728 NmVh, (S02 A## 79 ppm) 

e-5. KISlAU^XCtti ; #Xl, 52,790 NmVh SOzSE, 92 ppm 

( S0z$Si*$©B# ; #xm, 26, 000 NmVh SOziSK, 235 ppm )
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m # £ S IS: H- tt «

< i «ee ma. ms# = ?o m3, ; mm

V-5 □ "J "}* ^— 100kg/cm2,g. M mg#: 35m3, m.imffl

V-6 100kg/cm2,g mg#: 35m3, ffit;imffl

R- 1 Tmtfximm lOOkg/cm2, g. Zg$ 975°C

E-2 100kg/cm2, g. : 8,800Nm3 A 900°C, ; 8,000Nm3/h, 300°C, f^R®#; 34 m20

E-3 wkttx{§m lOOkg/cm2, g 7/x£; 13,070Nm3/h, 150°CJ;0 50°C : 580 m2 o

E-4 f 100kg/cm2, g. 975°C, WkXXZ.£%WWm, rSE»km

E-5 f-f — —7 — 100kg/cm2, g. 975°C, AEm^WKCckO, f t-^j%200°C

E-6 1

lh
11

*-W
' 100kg/cm2, g. 975°C, iSEmSiR*^tX ^-r-S®£200°C i&W3<>

E-7 Jlt-7- 100kg/cm2, g. ##m 45,000 kg/h, APigJt 150°C, ItiPzgS 40°C , £fg®# : 230 m2 0

E-8 AEEzKS^-5 140kg/cm2, g. 7/7,it 3,520Mn3/h, %AE 80kg/cm2, g. RtltiE 140kg/cm2, g. ; 10 m20

E-9 140kg/cm2, g. T/Xfi 8,183Nm3/h, %AE 8.0kg/cm2, g. o±±BE 140kg/cm2, g. WNS# ; 25 m20

S- 1

—?n>

100kg/cm2,g. 975°C , mffi'J?7? HJ - • ^=.y7am#mh1rZ. tM :Cr4lo m>

S-2
Jay

I00kg/cm2, g 975°C , ft ±

S-3 A-t —jjSSSi'TjiP I00kg/cm2, g. 300°C , #% : Cr-Mo #L

H- 1 StSF I00kg/cm2, g. 700°C OiU ffJPzS® , 7/X* 8,421 Nm3/h, ###: 1.810xl06kcal/ho

H— 2 lOOkg/cm2, g. 1,050°C

C- 1 lOOkg/cm2, g %AE/]: 8.3 kg/cm2, g. RtitiE/j: 80. Okg/cm2, g. V&XtfXfk : 8,OOONnVh 0

C —2 mjfxmm 140kg/cm2, g. %AE/j; 66 kg/cm2, g RtitiE/j: 140 kg/cm2, g #A7/T.# : 4,270Nm3/h 0

C-3 140kg/cm2, g. %AE7]; 80 kg/cm2, g. tttitiEAl; 140 kg/an2, g. %A7/%# : 3,520Mn3/h 0

C-4 w* 140kg/cm2, g. %AE7]; 8 kg/cm2, g. RttfJE/j: 140 kg/cm2, g. %A7/Z# ; 8,183Nm3/h 0

P- 1 100kg/cm2, g. Wm: 45,000 kg/h. AP&J$ 150°Co

P-2 iSEm«K 100kg/cm2, g. 100°C, ### : 80 t/h o



e — 6 . $SIHSiE ;

i) *Em± LTBiR

t5. A. C©Xf--AOJ.--tf-|ix /^Dy > hfilcijE

V©T\ ^if^naSKilDltiLT, 5, Xf

- a©e* • £Et± a - y - ©EiRK^^-ti-TESWIB-e* 5 4-

@ti-l6. E* 40 kg/cm2, g. SE 395°C©m#mm6 LT. fijfflffltt 

$£*£E, 30°C, x^-yXltiafiE l50°C<h1-5„

ii) C©#B6f+ -«*%5±@©«W;#xii, ffiSSStoRKigB* 

lit SOaSB&iiU

ii) ±121± 3:ie(:«ki)l„eL$±5^ST-*i9> -60®, SB©$Sffl, tt

##W±6 6©6f 6.

*M£0|± atssoffi/i^asns,

e - 7. ; S.t> 40 kg/cm2, g. SE 395°C, fl5t«, MAX. 46.7 t/h

(f. f+ -##%a±@l:j:6#±mMm^3o±6 6, Sit MAX. 53.7 t/h) 

e - 8. *$«§!

ii) PDF 

Hi) IDF

iv) sis±y 5 (2 am#)

v)

vi)

vi) #amgg

vm) S3? (i<s 20 m )

f. ? *-WMtmmxm

f — 1. #$&y + —:

f - 3. SSUSIPP 

f — 4 . X

t - 5. 8BES

MAX. 1050 kg/h 

MAX. 5.72 MMkcal/h 

1.2

MAX. //X* 8, 089 NmVh, ( S02SW1 200 ppm ) 

EIEe. ±|s] D
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f - 6.

f - 7.

; E* 40 kg/cm2, g. gg, 395°C, »5tM, MAX. 7. 01 t/h

i ) f ir-U-'f □ 

ii) FDF

ffi) (2P*WS)

iv) X — / fc —

v) xay Y-ff-

vi) 1 D F

vi) ESOttiLEg X7-f P'*^)

f — 8 . KtoBtM ; MAX. 350 kg/h, {it. HAASE £-f4o 

g. f'twixt'i

#{g - 1 . :

^ ^ n - V

6o

; 170 m3 ( 30#)
-SSE^gs ; 9, 000 NmVh

MIC. 120 kg/cm2, g. LT.

— aSffISIE ; 8,183 Nm3/h
g- 2. mam#

* y ? □ - y - icr${*^**§An®ffli-5„ c©a. Tiam«/y'^0 

C©#A. ARCH-2©Xx h£#a?U Cnic^bti-^K^IS:#**x.TS< &m<$> 

5,

y ^

$B6S^zli (E/l ; 10 kg/cm2, g.) 

${*K*^yy (E* ; 10 kg/cm2, g.), fg*

30 m3 ( 3.50# )

{$*, 300 Nm3/h 

mtl, 430 kg/h. (ISilt)

-mmE@m ; #A, 300 Nm3/h. ®AE* I0kg/cm2, g., q±EE* 90kg/cm2, g.

—139 —



g - 3. ItTkSBMit

Tiass^ita-t-So

■, mti, go t/h

-Sfc*? y?

- B FWt'y^

-fri/-?- 

g — 4. itin*®5E«

-i£*l§ ; E*. 1,000 t/h

-^SP*i81Sgg 

g — 5. ItSSSiSfi

; fg*. 400 NmVh x 2 

; fig*, 400 NmVh

-itssev+vvy-

g - 6 . "/Sllcix#

8c*tt£i£$iM!5:g-#"5, O-e'yJftS, * 9 K i %.

(tSisti) „ #x#%yx7A&

g-?. Emam#

®s**k f

COB#©, K©BlR « &*©R@A<aiT< -5, itUMMy WET ASH ©tt 

m?©, -B#ifSi#E*i$ij-5@s©itBicjh»^ R©#mi4::+mi©Km46f a. 

g-8. x?- h%vyrnnw?

y h©xf- h7 y V@ic, *E©xf-AA%#i:Zj:a/i<, cttidy Si

fi//X%affl©E,<A4-:'T5T%4S-tiafc©j: LTSta-ta, x?-17 v 

yfflicii, ifiiit, #Tp#x (13 a fgs) Lrita-rao

g- 9. ®Sipnp8tt«

!U4l-a«i, j'xy^^--eE%LT< a^y-try£Mhhai, -b si t tc 

c©6fttfe*Er*a„ <y-gy©m%# 48 t/d ©#^m©ai:&.
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C©5> ©B£6 Wi&g ± sM T < 5 „ ^l-SM'S. D-V-T5lflS! 

oicj|5rt)6 9 ±9ite-i-5o 

g-io. to#

-T) ItSsS, imswostlid;, irT!tH©|gffl^if-5o BUS. 5WS,

»ss, $ss, as, #*,

□ ) ItSISeii, DCS, DATA LOGGING COMPUTOR UPSIWSM y 7 7 y 7"

) zwtmtmmttz.

(4) iJ7=--r-ffiffl«©az6

“3. 4. 2£'glj®g” icMii©*5s ®*4 . n-fM 

VTBaLr*i<„ i8ltS#lcRlj-5 t"~ ^©-^sei,

©WIii£*i*6£, S3. 4 - 3*©il»3 tftZo {IL, lltOUtiA R C H - l ©

(5) 3-/V K • X7- h7 -y TNc-yUT

75 y h^ALT. x?-hr ■yy%5iteSS#^©¥llitt. %©mD 6/3:6.

a. v 7 5 7 m; - • ^-T-y W3®isnrv6@^. SnSvJp, 7km#x{b

SSggrtS, BEgs-OMiM 7 □ y£E6 Lt. #x . #xmxAom©7 4' y#u

. v 7 ? ^ h v <.

b. ^m©gm%. #m#xicj;ogmf6.

c. 7kssity7y h£$®u nf4£&6** 95%©mm^%A6.

d. jtoBJpT. 7k$7x©M£fri\ 7x • 7xiK£/M'''"x£4itztymx\ Tki;

#x{bKlt:^#Af 6. *$^'x©SE»<7ki$*'x-fkS;S^An$T\ 500°C ic

iiLk:5>. t?X' fiT.W&ZZ.i}'U ES^7D'x©mki©K.#6 L. *SA'x©SS 

»k #A£g© 50°C 7-y7,T*6V£«E©±. EtopIC^SvSri^jMi.. Tk^yV 

x<bSl£:^Anfi$^±ifT»<. iik©RlB^©eg»<700,lC (cliL^S. 7k*E 

##%X7- D£ti-5£|sJBfM $)S*"x7-5-E® PRC (E7}i8im

tt, ^*lcEA%±ifri4><o EAli. ESI6. BUI'S. 70 kg/cm2, g. lc«o.

e. 55$SE7-f -^-©EA£=iy ho-7VU *$A'xESl6^6©PbIO^EtSA 

E$ItKE6A7 3 y ho-ycf 6.
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3. 4 — 3 SE —V — Hiffilfiij

m# -

SL-T'i V

T"'!' —

IS fife

¥£|f£fS*

m a it Sytdi H'MI

nii 300 100 100 100

; kwh TkS^ii 408 408 408 408

_ 1,200 1,200 1,200 1,200

#x%% _1

£j5fe7yx$sip 354 354 354 354

62 62 62 62

N‘,m:lxS 1, 976 1,976 1,976 1,976

A If 4, 300 4, 100 4, 100 4,100

#££ ; NmVh S; 8, 183 1, 300 1,505 1, 180

45.19 t/d

=36,122Nm7d

ISM 7k ?#7KjSEIa7K 50 50 50 50

; t/h B FWm#7k 80 80 80 80

A If 130 130 130 130

sm
; kg/h 2, 200 2,104 2,104 1,473

IBrfitfX 13A4630

#{& ; Nm3/h 1,864 1, 864 1,864 1, 864

®WS#x iSKSAn

; Nm3/h
__________

#E#xffe 170 100 163 0
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f. c©a$At\ ekif ti©7 - 7 -

g. iWKx-i -A-J^Si^ttittiU 7k^A"x{bElEgsi:SAt-5„

h. 7kS^'x{bEl6^©5KSA!c<*v. iltoEf&glortasRtA ettmo&Egs 

ic^-A^KWA# < mbAe©?, e* • 'e$K5E^a«U£»<'b, ise^ftitT 

$<„

(6) ftSElUC-DUT

“ (5) 3 -7b FT -y AlCOl'T” ICfeEiESklTV^aO, *XA'X©£EttW<$ 

$lA;§rt\ 5K©7-f - K^ftkWtieK 5%©7-f- KUcMfiAi <A *XAx 

eiiSlc-$«^8SL-7#ij-5„ lot, 5K7

*SZ5KEtiS§:S«J:i9AS < tie. 5K7 ^ - Ka&*6A#At. BKMA'ttS 

t.u *m#xmij:-^m&0KL-7f ij-e.

(7) BIS An 7 h A5 >

^--71 c, #$##6 LT, kn, b A? >©—
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A3THIRD ANGLE 

PROJECTION

© JtiiiUJft

© mma&m

© 7hMmt7y > I- 

® jkmxKi&m ijximm 

© oyfv>v-u, ||33 

© ifel® ExLS 

© tiWS, Uf/km

® msw?m> woesa

o<1

DESCRIPTION
ORDER No.

Pt?£iCT

APPROVED

SECTION

APPROVED

CHECKED
DRAWN
OWN. DATE SCALE

TTRTrt ~ ' AffTT
SECTION PROJECT TEAM

NEDO

7*0 y }'7'y >—tflj

6i « ft
$ ft
r M.

-f M)

a u
a a
M R

C S
nm-

W It 
n >:
« e
u u

o



3. 4.

'Uay hy7>HS*», HGEEicWrEiEf-So

(i) mmwmm

S3. 4-4iOIOTS

■So

3. 4 -

^•F-Otf'XftfFlffi

(ARCH- 2)

&) -LIB, £§F3£5@fcol'T0X4ri?3.-7Ki, S3. 3 — 10 E#coilO„
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(2) /Wo-y h$fi#

lt±1"51, SB 3. 4-5*©«i 

$3. 4-5# /W o-y > hlSfil

*71M h

(3) i$eE#

3eE«©Stti(cS/'c-oTRg@j:4-5©ii, /Wo-y h7"5 > h©iie!+H"e*5„ 

/wo-y h^5> haeita,

6. &©^x SEEltc-oVTlix ARCH-1 £ARCH-2lcfttf"CiE#-rS$f

ti~6o

a. /W o -y W7 > hilfcltH

/Wo.y h©i$eitHttx $3. 4 - 6#©Elc#dn5„
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S3. 4-6$ n », hfy y hilfegfM

m & (o g w h %

m\aE

1 - i'y 7 ' T y-f um 30 0

2.S£B&I& i 5 0 • ®ih7 7'A©iffl

A Z.zfyy

i 100 •sras, H2/5^it, Mem#. $8169

R
-rjlj-J yy*2 9 - 3 #100 • -i

C • F©£5E #
• j XJiry;<yyx&m —1

H

4. 2 #100

•

1 2 #100 • mw%. #m#, j:6

e. i 300 • MSteSSOBE W-h 10 0/2 #

i 5 0 • M b^/yvofStij

A

R 2.?yy b&ifemmu>Wi

-hSB,MS§1£tE:M i 100

C
TSSMMFffi i 100

H

i 100

4. i 30 0 • £U 5 0/#
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b. @fgA*E<kX8iyi

ms. i&gAM&zmtost, akomtzKz,

m 3 . 4 — 7 IS i&HAji*

ARCH-1 ARCH- i

m fm MAN-YEAR Jffl RB MAN-YEAR

1. #3# 1 5 iFRfi 5 1 1 iFRB 1

5 6 30 5 1 5

3. W&E 4 2 8 4 i 4

4. sea 33 2. 5ff Iffl 82.5 33 i ^ 33

5. lafiE 4 2. 10 4 1 4

47 135.5 47 47

ms. 4-8* WSSi

m g !£ $ IF « II g g f f i

1. A14# ¥ 10. 0 x 106/^ • A -ISffl* ¥ 230. 0 /t

2. m##m -ntj ¥ 18. 0 kw-h

-IBtfitf x ¥ 40. O/Nm3

¥ 24, 000. 0/t

-SStfx ¥ 80. O/Nm3 -iim

-B?**'x ¥ 90. O/Nm3 — X 4" —
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d. ARCH - 1 ©SEE#

1) Aft# ; ¥ 1,355 x 106

2 ) mm# ; ¥ 2, 935 x 106

3) * >T-f->X#ffl ; ¥ 968 x 106

¥ 5, 258 x 10“

arch-2©see#

1) Aft# ; ¥ 470 x 106

2) mm# ; ¥ 1, 453 x 106

3) * >ft>x#l ; ¥ 484 x 106

¥ 2,407 x 10=

(4) AR C HAn-fcrX5fl^©&©i£®g#

£l±&Mit L/:t>©^\ ARC H^ atxM^©a©#^#E# £ A' 5.

; ¥ 2, 870 x 10'

'<4 n .y Y-fv y MS:#* ; ¥ 14,415 x 10'

ARCH-1 SEE# ; ¥ 5, 258 x 10'

ARCH-2SEE# ; ¥ 2, 407 x 10'

A :t ¥ 24, 950 x 10

ffi-oT, ARCHyotxMHOS©Si^#l^ ¥ 2 4, 9 5 0 x 1 0 = £ti

6o
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3.4.3

£l±<Din<, ARCHyo-fexM^OSO^Egitii, ^fESSlcKiBStlTV-BS

*ssicfc j:-fvTSdj^ny-fc®r*5»'\ i&ea, jiegStoen-e'nicrDurii,

4-@®vN-^D.y hy? y hOStBTii. C©@©/Wo y hy? y h®#%±,

l$il^'fTX5J:oK, W%DA)g®*3m«#^&m*6 L/:. ItBSftyctit

BMo, yTlf64%6ii'^*yi<-o®S
sicttsi

-s, aeE#®ffirfcx micm%ai$30r^&6®Tii%:uyi\ £v-5 bt> m#m 

e*®iB^®=mtt»<yj;v^£--)yi\ a#s, ustwx, ss.

#l:E%yc6 t,—D®ESIcy£5<,

mem. aeg@*tc. antiSftKj;o a§ < g#S£gtf 5*>a i$Ggs®B*i^T

y*5o &®ltBT'li^ -tiJBFFffiiLTUS, i$r,Tx £<iMx£*SS!iEEFffl 

icfMt"5Wt>d»T, &rty 5ztpmztiio 

-eo^k ^W®mi:y:-5tf*5-59ilcoi,'T¥lfr^-5is

0 *$yx<t£lt;gsS©*.Kl6*S£. # iHIBE LTRSSEffl 

0 'S-nicJcO, TkSSSSEOEEE/hi:, 7KS@ESE©&##T-yy^lfLT 

. g^ttlcRiSy^E^Tttif^K
o 7R&yx{tsjc^*^®. ss©SA<£-n*@ty, #myx&*m#m&a®m#

t lt.

O *%yxy h©m#6LT. 1 5J -A<£ffifflLy:i*^©aSI4i:'9K 

O ARCH- 2 Ic-oUTIk F/S©iiJEtcJ;iA C/^xy-W •-rX h©B£EF3 

S®1.EL»<* D)#5„

0 ^«®*A'^'t>, ZMfkmnt-ii K> LT< ttldf, ISffi®$Qfflt>4Eto®Sffl®ti:
Hh, #K#w%Eya.
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^ <h: <*£>

(1) m#®##

mm#%x

a <h ®M5m^rf#/:o a ^ ^ 67K^^'x<b&®aam

%$ 6 ^ (c . f ft f ft O 7° D4z%f-^^^UTS NG #2^0 7 / - y k' V T

^ ^ T / L2 %j^oms^g§

a^.T. #SI"e#m^^^07Xm*'xfb7°D4z7^#M<kf 5/:&6(c, Q&#

a. 0 7°D4zx®#$isj±o^m^#^^5. 

n.y hy^y h o, c^^gmicm

S L /c o

(2) a t a6

*' %<b^f4:(Z)^#-e (i. o.yf^aiVWDAFHP^BG/OG Oig#E7-'- ^

##{#: (^#X '^jgs E^]. 7j(^/S^jt%a)

ai^g. a/:.

#f#:(c "oT^^#(DiR$f a#E^##tfUi/^^u/: y ; JL I/ - y

a y iz. X o ft ^ L fz o eft a T ft tl M £ ft tz M # f& M U ft M ir a y $ u — y 3 y • t x 

;l/ ft c T #g "< /: o f##if8<Z)J:f y. 7°ov<y^:<if(7)^^7&^#g#L/:o

(3) ^i5#5(!:^(D^m#^K%0^goa^^

MfMm#%<k(Z)^i&#5^ u%. %$^#^m/;Tua 7 y 7 ;i/-a:6mgp#m^ft

#g. f-f-2)#8(k ^tPx #mR#K 5^#*^

f ^fta#gmm^5%^s

#%&#-, f:o m^^#sT(a. L/:o f ^-o^^T(i.

— 151 —



f tf;0 ilSilE^^^lcULT

it x I G C C t£ i'T^^gcjj © if 7 m • 7" (C Ol^tiS Lto

(4) 7° o -k 7 ©%$[GJ±©/:^ ©#^© $ cb ^)

j&#$:&;ga66f:a6x ^^^7 / -^L'Vf/7^T^T#^L/:7°o4z 7^R%^#ig

<bLx ##'xM(ili$5^(D75.2%a'&. 78%rni#(cR±T#6c^^mmLy:o ^/:x 

y o 4z % ©#-^%^±(f a (c (i x B T X % 6

7k^a7 {tJxfoittnfflof&ftmt m < $> n z #% ®jr$©|sjjtjc

^©#%ij$ij#^g^ L %^© 7 y 7 u t).

ftUmm&tit7k%<t£M<Dffl®3£:ftWLtir z O-C,

#f LTm^L/:o C©%iR#^%#L

fc7°c?-k7.^ARCH ( A_dvanced R_ap id _C_oal - H_ydorgenat i on ) 7’o-fex i^ftlj-/;0 

( 5 ) 7° a -k x ^ §fc If @ © £ £: 4i>

ARCH7’D^X$®I{fct^tt-©X^-^7 7 7°0^ff^I^LN £ I® © Pg © 1$

E £ $ titi L /.: 0 #c. ^Md7 MfiSI -e Ji . ARCH - 1 6ARCH-2 &&%&%$#

D -k 7 t L T fg J^ IE £‘ 7 £> £ .E @ & >6 H 1£ £ it 7 o ARCH- 2 T it A R C H - 1 T

%]% ^ y ^ ^ 7 y

Lx m## - 7k^^^#©#8ij$iim©#E^ff 7 o A R c n - 2 (t

S* t tz £ ftSfllsS t 7 y 7 71, - ^ © f - 7 # d> % 9 ## 2 A#: Htii

%±©mi#(c& & ©T x P D U^ 3 - 71/ Kt T 7l/##T-e©oJ^%^#E Lx ARCH- 

1 ^bARCH-2!CXA-xi:^i^^fTtli^5 lf@©EB§^ES L/c 0

( 6 ) /< /f O .y h y 7 y h ©#±a&:+

/x» 4 D .y b 7° y y b iZ. £ z> u.%k it x If A R C H - 1 ^l^ix X iC

^J^^5©-S^^ia L Tx ARCH-2©gi^frKiit^o n y h 7° 7 y h W:

#©B^^g:#igB^i&#©m0^%^^(cLTx % y >; -% v y y

y-^^mcx ^/fo.y hT^yh ©m±m:t^^r ^ y:o Ly:y y y h

5^M^@%#x yk^^x^^zmx 7km^7<k%mx ^7^^%#x ? +

mmzmx ^©m©^wi&#^<!fT$,6o /<^D.y h y 7 y h ©scm^B & 7 v T - a

y7 y h©#&#m^imE##^sa#:L/:o
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