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SECTION IV. TASK 4. APPLICATION OF INTEGRATED CODES

Objective

The objective of this task are to evaluate the integrated comprehensive
codes for pulverized coal and fixed-bed reactors and to apply the codes to
selected cases of interest to METC.

Task Outline

This task will be accomplished in two subtasks, one for the entrained-bed
lasting 45 menths and one for the fixed-bed lasting 36 months. Each of these
subtasks will consists of three comporents: 1) Simulation of demonstration cases
on BYU computers; 2) Implementation on a work station at AFR; and 3) Simulation
of demonstration cases on the workstation.
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IV.A. SUBTASK 4_A. - APPLICATION OF GENERALIZED PULVERIZED
COAL CCMPREHENSIVE CODE

Senicr Iavestigators - B. Scott Brewster and L. Douglas Smgex
richem Young University
brovo, UT 8460Z
(B0L1) 378-6240 and 4326

Objectives
The oblectives of wnis subtask zre 1) to implement ihe comorehnensive
eniréinad-decd Cog2 ceveioped in Tesk 3 3T AFR snd 2) to simulaie rezciors of
interest Te METC

Accomplishments
S4C werrx wes conductiac on this subtask quring the pasti cuartar.
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during the next quarter.
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IV.B. SUBTASK 4.3. - APPLICATION OF FIXED-BED CODE

T. Radulovic end L. Doucias Swmcozt
urg Universizy

Provg, Utah 84602

(801) 378-3087 and (801) 378-4326

Graduate Research Assistant - Michael L. Hobbs

Objectives
The objsctive of this subtask is to apply the advanced fixed-bed! code
deaveloned in Subtask 3.b. to simulgie Tixed-bed gasifiers of interest to MLTC.
During Phase I. twec test cases will be selected. data for vglidation of these
~ssT cezs52s obtained, and initial testing and validation of the code will be
performed.

Accomplishments

This subtask was initigted during the pacst quarter. Fixed-bed
technolocy ard data heve been reviewed and reporied under Subtask 3.b. Basec
on this review, fixed-bed gasiTiers of potential interest for simulation have
peen identified.

Tne review was limited to fixed-bed gasification. Stoker boilers were
nct considered. Several conclusions have been drawn from the review, First.
Tixed-bed gasitication is one of two leading technologies for 1) production of
fuel c¢as Trom cosl, 2) integrated gasification., combined-cycle electric power
generztion (IGCC), 3} producticn of synthesis gas from coal. and 4)
retrotitting oil-fired power plants and fuel cells. Second, Tixed-bed
gasificaticn is an important commercial gasification process. Eighty-nine
parcent of the coal that is gasified is by fixed-bed (Lurgi), ten parcent by
entrained-bed (Xoppers-Totzek, cthers), and only one percent by fluidized-bed

Winkier}. Lurgi's dry-as. gasification process is the only commercial Tixed-
bad gzsivicetion process. Mild gasification has been of increasing interesi
fetely. Fixed-bed gasitiars may be conveniently divided into commercial,
demonstration, development. and laboratery units. as shown in Table IV.B-1.

1"Fixad-bed" is in cummon usage alihough the bed is actually siowiy
moving. “Fixad-bed" and "moving-bed” will be used here interchangezbly.
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TABLE ¥V B-1. FIXED-BED REACTORS

COMMERCIAL

1. LURGE Ory Ash
« Sasolburg and Secunda (SASOL), South Africa

. Westfield, Scotland
. Beulah (Great Plains), North Dakota
DEMONSTRATION

1. BGC/LURGI Slagging Ash - Westfield, Scotland
K1LNGAS - Wood River Station, l1linois (Allis-Chalmers and 111linois Power Company)

DEVELOPMENT
1. METC - Horgantown, West Virginia
2. UCC MGU® - Bristol, Virginia
3. WELLMAN-GALUSHA - Minueapolis, Hinnesola
4. GEGAS - Schenectady, New York
£, GFETC - Grand Farks, North Dakota
6. RUHR 100 - Dorsten, West Germany
7. KGN - Hueckelhoven, Yest Germany
LARDRATORY
1. Washington University - St. Louis, Missouri
7. Pennsylvania State University - University Park, Pennsylvania
3. METC-SHRODR* - Morgantown, Yest Virginia

4. uccs - Bristol, Virginia
5 LLNL® - Livermore, Catifornis
H. BNLE - Upton, Hew York

st gasificabion



nTractors Review Mesting. Dezziled profite etz

n
TeMperaTurs, g&s Temperature, pressure, gas COmMPOSition., &ng

the rsgcter bed are needed. Unvortunzzely, ¢
xist, a7 1e23sT in the open literaturs. There are nc
=

agas and solids tsmperatures &ng oniy ong

position in the bed. E77luent g&s compecsiticons anc
availabie temperature and pressure profile date. wiild
ocdel eveluetion.

L B
fixed-bed code, 2 questionnaire nhzs been pr
copy of which heas been included in Appendix C, wii? b
gnd indivicdugls. The scope angd format of
efined and are presented in Table IV.B-2.
i11 De inciudad with each questionngire.

Plans
césitier design and test date will continue.

ion data Guestionnaire wiil be meiled. Two Tixed-bed
wiil be selecied for simulation. Dete 7cr

test céses will pe obtained, if not &lready aveilgble,
velidation of the advanced Tixed-bed code daveloped in
formed.
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ATIONS SOR TIXID/MOVING-BED TEST DATa FOR M{IZL Vs
Fzrility and Qoerationzl Prcccdure

« (gszification Systanm

« Regctor Cesign with Main Dimensions {refragiory or waiar
wells, 81c.)

- Design gnc Creration of Injets and Duilets

- Desigr znc Cperation of (oel Distributer, Stirrer ing As
Grate

- Cociing Systenm

- Centrg? System (¥icw Conirol, prassurz control, 2til)

« Tiluxring Systam Tor Stizgging Ash Gasifizrs

- (xhers

Mezsurement Svatem znd Teg: Pracedurs

- Ingtruments

« Semdiing Location. Method and Frzouency

e UncarzeintTy in Mezsurasmants

« Tgst Procesturs

« Qzthars

Test Resulfss Tnpu*s

- Lozl
- Fga: Rate gnd remgeraure
- Twvme (ming, seam, rink)
- 2yix &ng Mzierial Density, Size Distripution
- Proximatz gnd Ultimete Anzlysis, Hesting Velus=, Fr

Swzl19nc Ingex

- Ash Minasral Aragliysis, Silica Retio. Besse/Acid Rstd
- Ash fFusion Temgerature

- Oxvgen/air
- Flow Rate, Pressuraz, Temperature Compasition

« Stezm
- Fiow Rats, Pressure, Tamperature

-« Cgoling Water
- Figw Rate, Pressure, Temperature

Test Resuylts- Cutputs

- Flow Rzte, Pressure, Temperature, Composition
Mejor Species (Hy, €0, CO02)
RFydrocerbons (CHy, CpHz, others)
NitTrogen Specics (Nz, N3, otnsrs)
Suiphur Specis= (H;S, CUS, othars)
{iners (07, otners)
Condensibles (tar, 0il, wezer)
Feriiculetes
- Mzierie® Dencity. Mplecular Ueioht, znc Heszting Vi
{with gng witnout concdsnsiples end particuleatss)



- Tar/Qi%Vldazer
- Flow Rgte, ?-sssure, Temperature, Composition. Hezting
Vzius
- R2zxlis Ta-
- Figw Rgte, Pressure, Temcerature, fompossition, Keating
Vaiue
- Particulates
- Fiow Rete, Size Distribution, Composition, Heating Vaiue
« Ash/STeEg
- Flow Rete, Bu'« ang Materizl Density. Size Distributon.
Temperature, Composition
» Cocling wWater
- Flow Rzte, Pressurs, Tempereture
- Hezt Loss

Test Results: Materigl and Enercy Baiances

« Mazeriel and energy bzlances by main input and cutsut
stregms, and mgterial baiance by elements. Errors in

h -~
CiQsures.

Test Results: Axial and Radial Profilies

- So0%ids/Gas Frzctiens

- Soiids/Gas Bulk and Material Densities, and Composition
- Salids/Gas Velccities

« Solids/Gas Pressures/Stresses

- Solids/Gas Tamperatures

Test Results: Transients

- Seme es above for stezdy state tests

Test Results: QOthers

» Rezctor Wall Temperztures

» Cc&l Bed Height

- Ash Zone Thickness

- Pressurs Drops (overall bed, coal bed zone. ash zone)

. tirrer and Grate Speed and Torque

« Weather Dete (temperzture, humidity. pressure,
precipitation)

- Coceal, Cher, and Ash/Sizg Flow Properties (internal, wezll,
ang effective friciion angies, minimum bulk cdensity,
compressibility Tector, unconfined yield strength,
permeebility, Tragmentation, agglomeration, separation.
glutriziion, othars)

- Co&l, Char, and Asnh/Siac Bed Zones Heat &nd Mzss Transier Properties
(exigl and raaiel giffusivities. axizl and raciai conductivities, bec-
T0-wgll hest trénsier cosfficients. others)

« Cozgl ena Char Reaction Rztss (crying. devoletilization,
gesificetion, combustion)

« Qthers

Commen~

1. Piease include unite with &11 guentities.

Piezse indicazte ¥ specific cizte zre not aveilabie.
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