DIISTING OF THE GAS ’ o ‘ :
: This is 2 most importent aspect of the Winkler gemerctor.
!n appreciable pronorticn (18 to 0%) of the s0lid material fe? into
- the generator is carrie? away as 2 finely-divided dust with the exit
-gases, and adequete nlint must be inctalled to separate out the dust.
. If pogsible the st sc recovered ghould be able to. find somc useful
outlet, e.r. as.a boiler fuel, the credit so obtaine? helping to off-
set the Inefficiency of utilizing fuel in the generator and the -cost
of the equipment required for deusting; according to Ref.1l Zeitz -
received a credit of RM.5.-/T for recovere? dust.

_ The older Leuna gensré.tors had single cyclone dust~catchers
installel between the generator and waste heat boiler and. the. re~

- covered fines wore fed straight beck.into the fuel ‘bed;  these single

. eyclones, however, were relatively inefficient and camsed excossive
quantities of dust to appear ot the water seals.
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. In all later ingtallations there is no attempt to remove st
from .the gas before it hes passei through the ‘waste heat boilers:
then when it has been cocled to 200° oy 300°C it is treated by mlti-
.cyclones. At Zeitz the €28 passes in two parallel streams, each
streem pessing through two sets of multicyclonee in series; the two
sets of mlticyclones in onc stream are larger than those in the other,
the cbject being to give & choice to miit the particuler output; in
rractice hand operation of the nhécessary valves 1s found to be cumber-
some and a nuisance, althcugh this Problem anpears to be reailly -
soluble by using hyiranlically-operated valves. At Magdeburg elec-
trostatic precipitators were originally used instead of mlticyclones,
but one day, e to fenlty operation frece-oxygen eppeared in water gas
ond an exnlosion occurred; they riow also use mlticyclones. At
Leuna electrostatic precinitators were also tried in the early days,
-but the dust content was.so great that it was difficult to maintain
the potential difference unler such circumstences, '

- After the multicyclones the gases lubkle through a simple
water seal, which is really a safety device to prevent gas passing .
back from the main into e generator, which is not producing, tut it
4lso removes a certain amount of dust from the gas and cools and .
saturates it with water vepour st about &° to 852G; . water has to be
rassed through this sen) continuously, to cover thw iévaporation of
water and to flush away the dugt removed. The gas from all generators
sasses into a common nain ani thence through direct contact water |
scrubbers, - vhich bteth cool -tn1 de-dust the gas an? remove some HoS;
it ie believed thesec are emty towers, fed with en excess of rayed
water. Finally the gas resses through:Theison dlsintegratord, for
final dedusting, »n? iz then termed raw water gas, ready for HaS re-
movel sl subsequent working up. . - ’ -

, Hater from the seals, coclers ani disinteghapors contains
dust end HpS and must Le treated before being discharge? to river or
recirculatcd. At Zeitz. the water is pagsed through two towers in
seriss, with a commen spere, all packed with wooden grdds;. 00, is
blown through the first tower, to remove the bulk of the H2S, which
is subsequently treated in a Claus kiln for conversion to elemental
sulphur, since it capnot he blown to atmosphere; air is blown through
the second tower to remove the remaining H»S, which is blowm to Bt

~mosphere,  Finally the water is sent to large settling ponds, where
the bulk of the dust settles out, and the relatively clesn water can

. then be discharged to the river; at Zettz the final -water contains
about 20 mg/1 of suspended matter, said to be not greater tham that
of the river water itgelf. : o

_ Occesionelly the settled 2ust is recovered from the settling
7its, dried end used as boiler fuel, tut in general it is uneconomic
‘to do 0. However, the much larger emount of dry dust recovered
from the milticyclones is normally used as boiler fuel, although it

too mey bo.wetted dom oni sumped as a slurry to dumps. - At Zeitz
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anst from the multicyclones is collecte? in specisl fixed contalners;
vhen full these are isolatel by remote-operated velves, the dust is .
rousz? by aimission of CO, thrcugh a stané-pipe and the dust pumped
away mneumaticelly o the boiler plant, using (0p es carrier gas.

) The amount of dust carricd over with -the gas varles greatly
from Dlent to l=nt, ani increases notably with the output. Nat-
urally unless clinker forms 211 the ash in thé incoming fuel must
be blown overhead; the agh larticles must be considerably saller
than the average size of fuel perticles, which fixes the linear
velocity of the blest. ° In nractice 80 to 90%-of the esh passes
overhee?. ' In a23dition finely divided unlumt fuel must aprear above
the fucl bed, since somc fines (X 0.2rms) ere fed in with the fuel
an? some fines are continually teing produced as the result of com-
Jtustion en? attrition of larger particles in the fuel bed; only 2
cortion of such fines is 7asified in the spece above the fuel bed.
With higher outputs lergétr perticles cen be cerried awey and so the
amount of fincs in thé gae increases with cutput. Also since the
quantity of car¥on grsific?/t3 gas is relatively constent, then for
a given fuel of fixe2 ash contunt the carbon content of dust carried
away must increase with tie “ust ‘content of the ges. ..

. -Unier norm-l running coniitions the st contents, in gms/
N M° gas leaving th: ponerator, is varizusly reported (sce Tzhble IIT),
es betwecn 100 en? 360, being lowsst at Leuna and highest at Zeitsz,
with carbon ccntents of from P to %5%. This represents between 10
and 40% of tae carbon chargel to the pencrator. At Zeltz ‘the 1944
average mnalysis of Zust rucovered frem the multicyclones was @

c. 54,35

esh. 43.8%

molsture . - - 1.0% '
net C.V, ' 8,000 T.cals/T

The multicyclones ot Zeitz and BGhlen (Refs.3 end 11) arc about 80%
efficient, so that ot Zeltz gas leaves the multicyclones with etcut
60 e/ M5 dust. At Zeits the “ust_content after the direct contact
coolers is reduces to about 2 g/N M3 ani finally efter the disinte-
gretors to 3 to 4 mg/N M.  This must be considerel as a very
creditslle overall “edustinz cerformance, even though there are four
stages of dedusting. Accoriing to Ref.12 the Just content of ges
after the disintegretors at BShlen wes 2 to 5 mg/N ‘M3 for a generator
output of 16,000 M3/hr, tut the ledusting train was overloaded at
719,000 to_21,000 M3/hr an? the “ust content at this point rose to
40 mp/N M3, . S ‘

4 The higher dugt content of gas at Zeltz may' be a fumction of
‘the fuél used, hutes statel before it mey bé significant that at Zeits
anpreciably less oxygen is introduced ahove the fuel hed. o

D

07 rrd Rt




erator because it is always adequately vented to atmosphere,
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We have been unable to find any data concerning the size of
the dust at any stage, except that Ref.l states the dust to have a
maximum size of 0.3 to 0.4 mn; this also fits the statement made in
Ref,11, that any material< 0.5 mms is liable to be blown out of the
fuel bed.

ST.

- one such is shared between two generators, and hence two have to be

provided for three generators. One cen be seen at the extreme left

of Fig.l. This has an I.D. of 1.0 to 1.5 m but is always open to T
atmosphere through a wide open stack (0.5 t0 1.0 m I.D.). A fire is
started with wood and briquettes, air being blown through, whilst grude .

~ is pn in slowly from a hopper. When hot enough the glowing grude is

run by gravity into the large generator, standing full of Npor 005,
with the safety valve open to atmosphere. A good rate of air is then
blom through the grude end the level is built up by feeding in fresh
grude in the gormal way. The bed must be kept "boiling", otherwise
the heat of combustion is not properly dissipated end clinkering re- B

: The reason why the generator connot be 1it up directly lies
in the difficulty of ensuring a uniform fire-bed right across the grate.
If part of the .fuel-bed became hot, whilst the rest remained cold,
then producer gas end unchanged air might accumalate above the fire-
bed and lead to an explosion. Dr Schairer at Zeitz thought the gen~
erators there were not too large to start up directly on grude, but
it would be dshgerous to stert them up with briquettes or dry browm
coal, since the presence of carbonisation gases would meke explosions

more likely. No dangerous explosion can occur in the auxiliary gen-

‘The valves on the outlets from the small genérator are in

_contact with hot grude fcr only a short time whilst 1t is flowing into

the large generator; at other times they are protected by a layer of
cold grude, . _ '

: A Winkler generator can be on line from cold within an hour :
or two, although longer is taken if possible to avoid damage to - o

brickwork.

INSTRUMENTS AND SAFETY DEVICES

Temperature control is very important, since it is desired
to work at as high a temperature as possible, but not so high as to
cause slagging or clinkering difficulties. The temperature in the :
space above the fuel bed ani the tamperature within the fuel bed are . s ¥
both recorded continuously snd fitted with alarms, , % } S
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Mention has alrcaldy been made of differential pressure mano-
meters 'in plicate, to mcasure the fuel bed depth, and also of the
pilot flame, burning 2 semple of the exit gaseg before a photo- _
electric cell, fitte2 with an alarm. In sddition, of course, there
are the usual flowmeters, temperature indicators and pressure gauges.

: There are bursting discs at strategic points, notably on the
wind-box, whilst 2 large stack can reaily be opened to atmosphere.

through the meiium of 2 hand-controlled clectricelly or hydraulically -

operated valve.
v

There is = non-return water safety valve on.A_ the oﬁgen line

‘to prevent gas pessing back slong the oxygen main, should the oxygen

pressure fail; steam added to the secondary oxygen also performs a
similer function. The water seal on the gas leaving the malti-

cyclones, as already mentionel, prevents gas flowing back from the

cormon gas mein into & generator, which is not producing.

Mention has n2lso been made of thé emergency supply of steam to
the wini-box, to guard ageinst failures of the normal steam supply.

" A1l these instrumerrts and controls, together with controls for
operating the fuel an? ash conveyors-and adjustment of the oxygen and
steam votes, etc., arc brought to a single control csbin, which at
Zeitz and Bohlen controls all three generators; it is located about
5 m above ground level, i.e. approximately on the level of the fuel
bed. ' - ' '

o

P RE SURVEY

- The following is a pressure survey at Bohlen (see Refs.2, 11)

' - Bdhlen Zejtz

Generator output, M3/hr water ges 20,000 ' -15,000

cms cms

- . water gauge water gauge

Pressures Steam to Generator » - 1,950 1,4%0
' " Oxygen to generato : - _ -

‘Wind-box : , 220 120

Arove grete o - 00 -

Above fuel-bed - : . 150 . 8

~ After W.H.B., multicyclone 100- C -

After water seal . 80 ;-

After coolers. L %0 25

After Iisintegrators ' - D
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" Pressyre 8= dos wator

£mg water
Across grate 20 )
Across fuel bed Oox ) 40
Across W.H.B., multicyclone: 0 ) _
Across water seal .20 ) _ 55
Across coolers 2 ) .

Bearing in mind the differemnce in output, ‘these two sets of figures
are i.n reasonable agreement.



