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SECTION IV. TASK 4. APPLICATION OF INTEGRATED CODES 

Objective 

The objectives 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 wi l l  be accomplished in two subtasks, one for the entrained-bed 

lasting 57 months and one for the fixed-bed lasting 48 months. Each of these 

subtasks wi l l  consist of three components: 1)'Simulation of demonstration cases 

on BYU computers; 2) Implementation on a work station at AFR; and 3) Simulations 

of demonstration cases on the workstation. 



IV .A.  SUBTASK 4 . A .  - APPLICATION OF GENERALIZED, PULVERIZED-COAL 

CORPREHENSIYE CODE 

Senior Investigators - B. Scott Brewster and L. Douglas Smoot 
Brigham Young Unive~ity 

Provo, UT 84602 

(801) 37B-6Z40 and 43Z6 

Research Assistant - Ziaul Huque 

OblectIyQs 

The objective; of this subtask are to I) demonstrate application of' 

the code by simulating reactors of interest to METC and Z) implement the code at 
METC and conduct training. 

Accomollshments 

A post-doctoral research associate was recruited and began work on th is  

subtask. Potential appl icat ion cases that were considered are shown in Table 
IV.A-1. Three oI the cases (Coal Tech., ABB Combustion Engineering, and Airpol )  
are projects in the DOE Clean Coal Technology (CCT) program. Letter; were 
written to these three companies requesting available information or test  data. 

Information has been received only from Coal Tech., and that case has been 

selected l 'or appl icat ion of the entrained-bed code under th is  subtask. A 

schematic diagram oi the Coal Tech. combustor is shown in Fig. IV.A-I. Primary 
a i r  and coal with sorbent are fed through numerous ports located in a ring on 

the west wal l .  Swirled secondary a i r  is fed in an annulus outside of the 

primary stream, The flow is essent ia l ly  two-dimensional. Because of the high 

swir l ,  the code wi l l  need to be modified to include the effect of centr i fugal 

force on pa r t i c le  motion. The other application case w i l l  be the Texaco 
gas i f ie r .  Although the Texaco gasi~!er uses a s lu r ry  coal feed, i t  w i l l  be 
simulated with a dry coal 1'eed. 

Plans 

I n i t i a t e  simulation of Coal Tech. combustor and Texaco gasi f ier .  
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Table IV. A-I. Cases Considered for PCGC-Z Application 

Name of  
Company 

Type of Reactor Location Plant Project 
Capacity Status 

Texaco ent rai ned- f l  ov 
gas i f i  er 

Barstov, CA !00 tons/day in commercial 
operati on 

Shell 0il ent rai ned- flow 
gasifier 

Royal Dutch 
Shell Research 
Lab 

6 tons/day project 
completed 

Coal Tech. 
Corporation 

cyclone combustor Tampella Keeler Z3 mil l ion project 
P1 ant; Btu/hr completed 
Wi!liarnsport, PA 

ABE) 
Combusti on 
Engi neeri ng 

ent rai ned- f l  ow 
gasif ier 

Light & Pouer's 
Lakesi de Stations 
Spri ngfi el d, 
Sangamon County, 

600 tons/day 

IL 

under design 
and construction 

Airpol, Inc. gas suspension. 
absorption system 

Nest Paducah, 
McCracken County, 
KY 

10 MH under design 
and constructi ON 

Sol a r  coal-f i red gas 
turbine combustor 

Allison coal-f i red gas 
turbine combustor 
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IY.B. SUBTASK 4.B. - APPLICATION OF FIXED-BED CODE 

Senior Investigators - Predrag T. Radulovic and L. Douglas Smoot 

Brigham Young University 

Provo, Utah I~4602 

(gO1) 37B-3097 and (801)378-4326 

Research Assistant - M. Usman Ghani 

O b i e c t i  yes 

The objective of this subtask is to apply the advanced fixed-bed code 

developed in Subtask 3.b. to simulate fixed-bed gasifiers of interest to METC. 

Accomo l t shmen ts  

The following application cases were approved by AFR and METC: 

i ,  

Z. 

3. 

METC medium pressure, dry-ash gasifier. 

BGC-Lurgi high pressure, dry-ash gasifier. 

~Vellman-Gal usha atmospheric pressure, dry-ash gasi f i  er. 

Two new test cases of great potential interest were identified. Both are 

fixed-bed gasifiers integrated in gasification/combined cycle systems. One is a 

commercial, air-blown, dry-bottom, pressurized fixed-bed coal gasifier for the 

OOE/CCT project "Air-Blown/Integrated Gasification Combined Cycle Project." The 

other is an innovative, air-blown, dry-bottom, pressurized, fixed-bed coal 

gasifier for the DOE/METC project "Gasification Product Improveme.lt Faci l i ty." 

Plans 

During the next quarter, work will continue to identify additional test 

cases for simulation, and the code will be applied to the cases of interest to 

METC. 
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