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Abstra
tIn power plants using large utility 
oal{�red boilers for generation of ele
tri
ity the 
oal ispulverized in 
oal mills and then it has to be pneumati
ally transported and distributed toa larger number of burners (e.g. 30{40) 
ir
umferentially arranged in several rows around theburning 
hamber of the boiler. Besides the large pipework 
ow splitting devi
es are ne
essaryfor distribution of an equal amount of pulverized fuel (PF) to ea
h of the burners. So 
alledtrifur
ators (without inner �ttings or guiding vanes) and "ri�e" type bifur
ators are 
ommonlyused to split the gas{
oal parti
le 
ow into two or three pipes/
hannels with an equal amountof PF mass 
ow rate in ea
h out
ow 
ross se
tion of the 
ow splitting devi
e.These PF 
ow splitting devi
es are subje
t of a number of problems. First of all an unevendistribution of PF over the burners of a large utility boiler leads to operational and maintanan
eproblems, in
reased level of unburned 
arbon and higher rates of NOx emissions. Maldistributionof fuel between burners 
aused by non uniform 
on
entration of the PF (parti
le roping) in pipeand 
hannel bends prior to 
ow splitting devi
es leeds to un
ontrolled di�eren
es in the fuelto air ratio between burners. This results in lo
alized regions in the furna
e whi
h are fuelri
h, where insuÆ
ient air is present to allow 
omplete 
ombustion of the fuel. Other regionsin the furna
e be
ome fuel lean, forming high lo
al 
on
entrations of NOx due to the high lo
al
on
entrations of O2. Otherwise PF maldistribution 
an impa
t on power plant maintanan
e interms of uneven wear on PF pipework, 
ow splitters as well as the e�e
ts on boiler panels (PFdeposition, 
orrosion, slagging).In order to adress these problems in establishing uniform PF distribution over the outlet
ross se
tions of 
ow splitting devi
es in the pipework of 
oal{�red power plants the presentpaper deals with numeri
al predi
tion and analysis of the 
omplex gas and 
oal parti
le (PF)
ow through trifur
ators and "ri�e" type bifur
ators. The numeri
al investigation is based on a3{dimensional Eulerian{Lagrangian approa
h (MISTRAL/PartFlow{3D) developed by Frank etal. The numeri
al method is 
apable to predi
t isothermal, in
ompressible, steady gas{parti
le
ows in 3{dimensional, geometri
ally 
omplex 
ow geometries using boundary �tted, blo
k{stru
tured, numeri
al grids. Due to the very high numeri
al e�ort of the investigated gas{parti
le
ows the numeri
al approa
h has been developed with spe
ial emphasis on eÆ
ient parallel
omputing on 
lusters of workstations or other high performan
e 
omputing ar
hite
tures.Besides the aerodynami
al intera
tion between the 
arrier 
uid phase and the PF parti-
les the gas{parti
le 
ow is mainly in
uen
ed by parti
le{wall intera
tions with the outer wallboundaries and the inner �ttings and guiding vanes of the investigated 
ow splitting devi
es. Inorder to allow a

urate quantitative predi
tion of the motion of the disperse phase the numeri
almodel requires detailed information about the parti
le{wall 
ollision pro
ess. In 
ommonly usedphysi
al models of the parti
le{wall intera
tion this is the knowledge or experimental predi
tionof the restitution 
oeÆ
ients (dynami
 fri
tion 
oeÆ
ient, 
oeÆ
ient of restitution) for the used
ombination of parti
le and wall material, e.g. PF parti
les on steel.In the present investigation these parameters of the parti
le{wall intera
tion model have beenobtained from spe
ial experiments in two test fa
ilities. Basi
 experiments to 
larify the details ofthe parti
le{wall intera
tion pro
ess were made in a test fa
ility with a spheri
al disk a

elerator.This test fa
ility furthermore provides the opportunity to investigate the boun
ing pro
ess undernormal pressure as well as under va
uum 
onditions, thus ex
luding aerodynami
al in
uen
eson the motion of small parti
les in the near vi
inity of solid wall surfa
es (espe
ially under smallangles of atta
k). In this experiments spheri
al glass beads were used as parti
le material. In ase
ond test fa
ility we have investigated the real impa
t of non{spheri
al pulverized fuel parti
leson a steel/
erami
 target. In this experiments PF parti
les were a

elerated by an inje
tor usinginert gas like e.g. CO2 or N2 as the 
arrier phase in order to avoid dust explosion hazards. Theobtained data for the parti
le{wall 
ollision models were 
ompared to those obtained for glassspheres, where boun
ing models are proofed to be valid. Furthermore the se
ond test fa
ilitywas used to obtain parti
le erosion rates for PF parti
les on steel targets as a fun
tion of impa
t



angles and velo
ities.The results of experimental investigations has been in
orporated into the numeri
al model.Hereafter the numeri
al approa
h MISTRAL/PartFlow{3D has been applied to the PF 
owthrough a "ri�e" type bifur
ator. Using ICEM/CFD{Hexa as grid generator a numeri
al meshwith approx. 4 million grid 
ells has been designed for approximation of the 
omplex geometryof the 
ow splitting devi
e with all its interior �ttings and guiding vanes. Based on a predi
tedgas 
ow �eld a large number of PF parti
les are tra
ked throughout the 
ow geometry of the
ow splitter. Besides mean quantities of the parti
le 
ow �eld like e.g. lo
al parti
le 
on
entra-tions, mean parti
le velo
ities, distribution of mean parti
le diameter, et
. it is now possible toobtain information about parti
le erosion on ri�e plates and guiding vanes of the 
ow splittingdevi
e. Furthermore the in
uen
e of di�erent roping patterns in front of the 
ow splitter on theuniformness of PF mass 
ow rate splitting after the bifur
ator has been investigated numeri
ally.Results show the eÆ
ient operation of the investigated bifur
ator in absen
e of parti
leroping, this means under 
onditions of an uniform PF parti
le 
on
entration distribution inthe in
ow 
ross se
tion of the bifur
ator. If parti
le roping o

urs and parti
le 
on
entrationdi�ers over the pipe 
ross se
tion in front of the bifur
ator the equal PF parti
le mass 
owrate splitting 
an be strongly deteriorated in dependen
e on the lo
ation and intensity of theparti
le rope or parti
le 
on
entration irregularities. The presented results show the importan
eof further development of eÆ
ient rope splitting devi
es for appli
ations in 
oal{�red powerplants. Numeri
al analysis 
an be used as an eÆ
ient tool for their investigation and furtheroptimization under various operating and 
ow 
onditions.


