
Precision Nozzles and 
Systems for Pollution Control 



Unusual problems call for 
unusual materials 

Air pollution, caused by the 
emissions of power stations, 
waste incineration plant, facto­
ries, etc., severely affects our 
environment. Since its effects 
are to be seen in every direc­
tion , operators of combustion 
and steam raising plants have 
become deeply aware of the 
problem and government au­
thorities are issuing ever more 
stringent regulations aimed at 
reducing environmental pollu­
tion . 
As a specialist in the field of 
dust extraction systems, Lech­
ler too has faced a challenge, 
because the majority of dust 
extraction plants is equipped 
with precision nozzles of 
Lechler manufacture - atomiz­
ing nozzles designed exactly 
to meet the needs of modern 
pollution control systems . 

Criteria for the design of such 
nozzles include: 

•	 Tower cross-section 
•	 Flue-gas analysis 
•	 Gas-flow rate 
•	 Gas tempera ture 
•	 Installation cond itions 
•	 The nature of the liquid 

to be sprayed and its 
composition 

This Lechler brochure aims to 
give you a brief picture of what 
is to be expected nowadays of 
modern atomizing systems , for 
which we offer proven prod­
ucts for practically all fields of 
air-pollution contro l: 

•	 Flue-gas desulphurization 
•	 Flue-gas cleaning 
•	 Gas washing 
•	 Gas cool ing 
•	 Gas conditioning 
•	 Spray absorption 

Lechler precision nozzles for 
long-term maintenance of 
specified characteristics 

Apart from differing functional 
characteristics, our offering of 
more than 20.000 different 
nozzle types ensures that we 
are able to meet your require­
ments for atomizing nozzles 
exactly . Many of the materials 
used are machineable, some 
are thermoplastic, some cast­
able and - in view of the often 
extremely abrasive and agres­
sive environmental conditions 
in which they work, Lechler 
nozzles are often constructed 
of the hardest ceramic materi­
als to ensure they maintain the 
utmost prec ision over a long 
service life: 
Precision nozzles of silicon 
carbide. 
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Your requirements 
determine the material 

A chain is only as strong as its 
weakest link. 
A weak link in any processing 
plant , particularly in flue-gas 
cleaning plant , can all too eas­
ily be the atomizing nozzles. 
The problem is inherent in the 
process concerned. With solid 
partic les varying in size from 
20 to 90 urn in the wash sus­
pensions used in flue-gas 
scrubbers, with the relatively 
high acidic or basic concen ­
trations that can arise within 
the wash er, and with con tami­
nated water being reused, 
such nozzles are subjected to 
severe erosive, abrasive, cor­
rosive, and chemical stresses 
that can appreciably reduce 
their service life and thus result 
in frequent plant shutdowns. 

The use of high-alloy steels led 
to no satisfactory results. Only 
nozzles constructed of ceram ­
ic materials withstand such 
severe working conditions. 
The following are among the 
ceramic materials now used 
for the construction of the 
nozzles used in flue-gas clean­
ing plant: 

•	 Aluminium oxide ceramics 
•	 Nitride-bonded 

silicon carb ide 
•	 Siliconized silicon carbide 
•	 Reaction-bonded 

silicone carbide 

Aluminium oxide ceramics 
have a limited application in 
fluegas washing plant in view 
of their toughness, their limited 
resistance to chemical attack, 
and the difficulty that exists in 
shaping them satisfactorily. 

But for nozzles to be able to 
withstand the exceptionally 
severe operating condit ions, it 
was essential to find a material 
with the best possible me­
chanical strength. 

As a result of con stan t re­
search and development 
work, and of a regular ex ­
change of experience 
among experts in the fie ld 
concerned, it became pos ­
sible for Lechler to offer an 
extensive range of nozz les 
constructed of one of the 
hard est materials available ­
the ceramic material silicon 
carbide . 

Lechler precision nozzles of 
silicon carbide have now been 
used most successfully for 
many years in flue-gas desul­
phurization plant where they 
have frequently achieved a 
service life of around 30 .000 
operating hours without ap ­
preciable wear, and with mini­
mal deviation from their origi­
nal funct ional characteristics 
under such severe condit ions 
over a very long period . 

It follows that the use of such 
nozzles reduce s the frequency 
of shutdowns and can thus 
Increase the effectiveness of 
your plant. It is not without 
reason that the use of silicon 
carb ide atomizing nozzles is 
the current state of the art 
throughout the wo rld. 

Our engineers are always 
pleased to assist in the selec ­
tion of the most suitable mate­
rial for the con struction of the 
nozzles needed for your appli­
cation. 

Wear of nozzle mater ials 

Alloy steel nozzles after about 300 operating hours 

A silicon carbide nozzle after about 
25.000 operating hours 
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Precision nozzles 
of SIC and SISIC 

Lechler precision nozzles Lechler precision nozzles 
of nitride-bonded of siliconized silicon carbide 
silicon carbide SIC SISIC 

Nitride-bonded silicone car­ The outstanding properties of 
bide (SIC) has proved an ex­ SISIC ensure that nozzles con­
tremely satisfactory material structed of this material will 
for the construction of nozzles achieve a long service life and 
that are primarily subjected to maintain their original funct ional 
the stress that occ urs under characteristics over a very long 
straight-flow conditions. The period under the most extreme 
material IS particularly resistant operation conditions, I.e. when 
to wear resulting from impact subjected to severe abrasion, 
and abrasion, it is highly re­ high temperatures and agres­
sistant to attac k from the more sive chemicals. Downtime IS 
common chemicals and its thus reduced and the reliability 
high mechanical strength IS and effectiveness of your plant 
maintained almost unchanged is increased. 
at temperatures of up to SISIC can be formed In many 
1500° C. shapes and therefore It is pos­

sible to reduce the weight of 
nozzles enormously. 

Particular features of Lechler precision nozzles of SIC: 
• long service life 
• considerable resistance to erosion, corros ion and oxidation 
• resistance to high temperatures 
• resistance to Impact 
• particularly robust construction 

Particular features of Lechler precision nozzles of SISIC: 
• long service life even under the most extreme conditions 
• highly resistant to erosion, corrosion and oxidation 
• resistant to high temperatures 
• gastlght 
• low weight 
• capable of being formed In many shapes 

Nozzles of SIC 

Nozzles of SISIC 
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Lechler precision nozzles 
of ReSIC and Stellite 

Lechler precision nozzles Lechler precision nozzles of 
of reaction-bonded Stellite 
silicon carbide ReSIC 

Lechler precision nozzles of 
The particular prop erties ReSIC Stellite are frequently used for 
make It especially suitable for applications where resistance 
use in such applications as de­ to damage from impac t is of 
mand the utmost resistance to particular Importance. It goes 
wear, extreme hardness, and without saying that nozzles 
a high degree of resistance to made of this material are re­
oxidation and corrosion. sistant to corrosion, erosion 
Lechler precision nozzles of and attac k from more com­
ReSIC are moulded parts that mon chemicals. 
are 100% gastight and have Not without reason have noz­
outstanding resistance to me­ zles constructed of trus mate ­
chanical and chemical stress. rial proved extremely satisfac ­
As IS the case with SISIC, tory In flue-gas desulphuriza­
nozzles of ReSIC can be con­ tion plant. 
structed In a Wide variety of 
shapes and can be so de­
signed as to achieve a con­
siderable reduct ion in weight. 
A further advantage IStheir 
high ultimate strengh, some 
four times greater than with 
SIC. The material maintains 
its strength from room tem ­
perature to up to as much as 
1500° C. 

Particular features of Lechler precision nozzles of ReSIC: 
•	 long service life even under the most extreme conditions 
•	 highly resistant to erosion, corrosion and oxidation 
•	 resistant to high tempe ratures 
•	 gastight 
•	 capable of assuming many shapes 
•	 high ultimate strength 

Particular features of Lechler precis ion nozzles of Stellite: 
•	 long service life 
•	 highly resistant to erosion, corrosion and oxidation 
•	 resistant to high temperatures and to sudden temp erature 

fluctuations 
•	 Impact resistant 

Nozzles of ReSIC 

Nozzles of Stellite 
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Your requirements 
determine the nozzle design 

The following are the major fac ­
tors to be co nsidered In select­
Ing the most suitable nozzle for 
a particu lar app licat ion: 

•	 the droplet spectrum 
necessary to ac hieve the 
best possible mass t ransfer 
and a surtable dwell time 
for the process concerned 

•	 even distribution of the 
drop lets over the full area 
of the tower 

•	 Intensive water vorti c ity to 
ac hieve reliable process 
result s 

•	 satisfac tory Internal geome­
tr ies to avoid nozzle blo ck­
ages and ensure reliable 
operat ion 

•	 the choice of wear-resista nt 
material best surted to 
ensure a long service 
life and low operating and 
maintenance costs 

•	 reliable means of mounting 
the precision nozzles 

Being optimally designed from 
a fluid ics view po int , Lechl er 
nozzles meet all the demands 
of modern technology for noz ­
zles used for the cleaning of 
outgoing air - narrow droplet­
size spectrum and even droplet 
d istribution over the tower 
cross- sectio n - as essentials 
for Intensive mass t ransfer 
between the gas and liquid. 
The types of nozzles offered 
are as w idely var ied as the ma­
terials used for the ir construc­
tion. 

The vanous nozzle types differ 
In respect of: 

•	 sp ray form 
•	 inflow 
•	 method of mount ing 

Spray form 
The nozzles most commonly 
used for po llut ion contro l are 
ho llow -cone nozzles and full­
co ne nozzles. Ho llow-cone 
nozzles apply a nng of droplets 
w hile fullcone nozzles distribute 

the drop lets ove r a c ircular ar­
ea . Helix nozzles are a special 
form of fu llcone nozzle that 
combines small dim ensions 
w ith a relat ively large free pas ­
sage diameter and absence of 
such internal parts as swirl 
vanes or baffles. They are, 
therefore, highly resistant to 
blo ckage. 

Inflow 
The majority of hollow -cone 
and full-cone nozzles with tan­
gental Inflow have no Internal 
sw irl Inserts . Their hydrody­
nami c characteristics result In 
a selfc leaning effect and thus 
plant operation IS undi sturbed 
by nozzle defects . But the ad­
vanced design of sw irl genera­
to r in the var ious ranges of ax ­
tal-mtlow full-cone nozzles pro­
vide s suc h nozz les also w ith 
the maximum possibl e free 
passage. 

Mounting methods 
An Impo rtant factor In the 
choice of nozzles IS the tim e 
requ ired for their removal and 
replacement, since this deter­
mines the length of downtime. 
Thu s for yo ur plant , made to 
measure to meet requi re­
ments, Lechler offers nozzles 
w ith various means of mount ­
ing to save both time and ex­
pense during maintenance . 
Depending on the type of pip ­
ing used in your plant Lechler 
offers the following altern a­
t ives: 

•	 for rubber-sprayed pipi ng : 
flange-mounting nozzles. 
inc luding a mounting set 

•	 for threaded sta inless steel 
piping : 
th read ed FRP adaptors 

•	 for FRP piping : 
FRP flange or th readed 
co nnections 

•	 special des igns to meet 
special requi rements 

FUll-cone spray pattern from an axial 
flow nozzle 

FUll-cone nozzles in a flue-gas desulphu rization plant 

Tangential-flow hollow -cone nozzle Tangential-flow full-cone nozzle (paL) 

Axial-flow full-con e nozzle Helix fUll-co ne nozzles in a flue gas 
cleaning plant 

Hollow -cone spray pattern from a 
tangential-flow nozzle 
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Lechler precision nozzles in 
flue-gas desulphurization plants 

In fossil-fuel power stations 
perhaps the most Important 
antipollution measure is the 
desulphurization and denitra­
tion of the flue gas. 

Both wet and dry flue-gas 
cleaning plant IS used for this 
purpose and it IS particularly In 
the field of wet flue-gas treat ­
ment that Lechler precision 
nozzles play such an impor­
tant role. 
With awareness of exact func ­
tion data and by a suitable 
cho ice of geom etric des iqn 
and construction material, it IS 
poss ible to achieve opt imal 
process results and maximum 
reliability. 

In view of the constant techni­
cal developments In the field 
of flue gas desulphurization 
processes, exact knowledge 
of the functional characteris­
tics of spray nozzles IS essen­
tial to ensuring their correct 
selection. Apart from having 
such know ledge, Lechler's 
engineers have a wealth of 
general experience that they 
will be glad to share with you 
in seeking solutions to your 
prob lems. 

In the adjacent sectional view 
of a flue-gas desulphurization 
plant it can be seen what an 
extremely important role IS 
played by Lechler precision 
nozzles: 

•	 In the quench zone 
•	 in the absorber zone 
•	 in the dropl et separator 

zone 

In a great many desulphuriza­
tion plants around the world , 
Lech ler precision nozzles. se­
lected to suit the desulphuriza­
tion proc ess concerned , have 
been installed to provide a reli­
able solution to the problems 
involved. 

Quench 
zone 

Absorber 
zone 

Drop let sep­
arator zone 

Diagramatic sectional view of a flue-gas desulphurization plant View in the absorber zone of a flue-gas desulph urization plant 
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Lechler precision nozzles in 
flue-gas cleaning plants 

The incineration of'garbage, 
noxious waste, and sewage 
sludge results In various unde­
sirable emissions such as 
S02 , HCL, HF and flue dust 
particles , as well as traces of 
heavy metals. To avoid such 
substances polluting the envr­
ronment , they are absorbed In 
single-stage or multi-stage 
flue-gas cleaning plant. 
In such plant, over very many 
years, Lechler precision noz­
zles have assisted in achieving 
outstanding process results 
and a maximum of operat ional 
reliability. 
Many different materials are 
used for the construction of 
such nozzles, ranging from 
high-alloy steels and Stellite, 
through to such hard-wearing 
ceramics as SISIC and ReSIC. 

By being aware of each 
nozzle's exact functional data 
it is possible to select the most 
suitab le geometric dimensions 
and material for the app lication 
concerned and thus to ensure 
opt imum process results and 
the utmost operational reli­
ability. 

To facilitate compliance with 
ever more stringent statutory 
requirements and to keep 
pace with the rapid advances 
that are being made In the field 
of flue-gas desulphurization, a 
complete understanding of the 
process concerned IS neces­
sary for the selection of the 
most suitable nozzle types. 
Because of thrs our develop­
ment engineers who are con­
cerned with atomizatio n tech­
nology are in cons tant contact 
with those responsible for 
tomorrow' s solutions. 
EVidence of our experience is 
apparent In the many flue-gas 
cleaning plants throughout 
the world that are fitted with 
Lechler precision nozzles. 

Typical nozzle arrangements in flue-gas 
cleaning plants 

Droplet separator 

I:: Flue gas 

Basic process water 

Acidic process water 

External appeara nce of a flue-gas cleaning plant 
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Lechler precision nozzles in 
gas treatment plants 

In the che mical Industry , for 
example, various systems are 
used for the removal of part i­
cles and for gas cleaning gen ­
erally, such as: 

• Venturi sc rubbers 
• Cascade spray towers 

It is frequently sought to com ­
bine the removal of particu­
lates w ith some other purifica­
tion process. This can greatly 
affec t the cho ice of nozzle 
type, droplet size, and arrange­
ment of the spray system , but 
a major factor remains the 
operat ional reliab ility of the 
sp ray nozzles and thus of the 
p lant co nce rned. 

Packed spray towers... 
...are part icularly suitab le for 
applications where, apa rt from 
the removal of du st particles, it 
IS mainly und esirab le gaseous 
co mpo nents that have to be 
absorb ed In order to extrac t 
them frorn the gas flow . Such 
plant often serves also as a 
dryer, to remove mo isture by 
coroensancn from saturated 
waste gases.
 
The req uirements that the noz­

zles have to meet depend s on
 
whether the p lant conce rned
 
works on the uniflow or coun­

terf low princ iple.
 
Most pack ed gas-washing tow ­

ers work on the co unterflow
 
princ iple w ith mass transfer be­

ing chiefly effected w ithin the
 
pack ed bed s. In such cases
 
the nozz les used have both to
 
spray the bed surface even ly, Packed spray towe r
 

working at relatively low pres­
sure, and to pro vide a drop let 
spectrum w ith an adequate 
co mponent of large droplets . 
With the co unterf low princ ipte 
an excessive co mponent of fine 
dropl ets can Itself result in envi ­
ronm ent al polution by overload ­
Ing the tower' s mist eliminato r. 
Working at a low pressure of as 
litt le as 0 .3 bar, Lechler full 
co ne nozzles distribute the liq ­
urd evenly over the bed surface . 
Since the exact performance FUll-cone nozzle. type SZ 
characterist ics of the nozzles IS 

Venturi washers... 
...are chiefly used wh ere It IS re ­
qui red to rem ove the finest dust 
particles and where a high-de­
gree of separat ion is ca lled for . 
Here it IS particularly imp ortant 
to be awa re of the spray cone 
diam eter at a specific wo rking 
pressure. Since we can predict 
the spray pattern exactly we 
can provide exact spray distn ­
bution curves . 

•
 

Venturi was her 

known , it IS possible to find an 
Ideal nozzle arrang ement that 
w ill ensure the best possible 
use of the suspe nsion used 
and that as little of the liquid as 
possib le wi ll be app lied to the 
tower wa ll. 

Spray Width diagram for a full-cone nozzle 
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Lechler precision nozzles for dry
 
flue-gas desulphurization and denitration,
 
gas cooling, gas conditioning 

Gas cooling 
Wherever it is necessary to 
cool hot gases before they en­
ter a filter, such as the bag fil­
ters, cloth filters or electrostat­
ic precipitators used in waste 
incineration and other com­
bustion plant , substantial fluc­
tuations in temperature and 
rate of gas flow make it neces­
sary to vary the amou nt of 
liquid sprayed and this in turn 
makes it difficult to maintain 
consistantly fine atomization 
over the full range of opera­
tion. 
In seeking to solve this prob­
lem, Lechler engineers devel­
oped the Lechler Hydraulic 
Spillback Nozzle Lance. This 
ingenious spray lance auto­
matically adapt s to changes in 
gas flow and temperature and 
maintains consistantly fine 
atomization over the plant' s 
full operating range. 

Gas conditioning 
The most economic means of 
removing solid partic les from 
gases is to employ an electro­
stat ic precipitator. This meth­
od of filtration has established 
itself in almost all branches of 
the industry since it makes It 
poss ible to treat flue gases 
with a high percentage of fine 
dust particles while still rela­
tively hot, although the gases 
have first to be passed 
through a heat exchanger or 
evaporative coo ler to bring 
them to an acceptable work­
ing temperature. 
Apart from the working tem ­
perature, the moisture content 
of the gas also plays an im­
portant role. By affecting the 
spec ific electrical resistance of 
the dust part icles and the 
speed at which they pass 
between the electrodes it ap­
preciably affects the efficiency 
of an electrostatic prec ipitato r 
and thus It is often necessary 
to first dry the gas. 
For thrs app lication also, the 
Lechler Spillback Nozzle 

Lance has been emp loyed for 
many years with conside rable 
success but use is also made 
of Lechler TWin-fluid Super­
sonic Nozzles. In both cases 
atomization is effected with 
the aid of compressed air or 
compressed gas. Both systems 
result in an extremely narrow 
spectrum of fine droplets . 
Our specialist engineers will be 
pleased to give you more de­
tailed advice concerning these 
systems. 

Dry flue-gas cleaning and 
denitration 
Depending on the size of the 
plant , the composition of pollu­
tants, and other factors, it is 
sometimes also necessary to 
subject dry or semi-dry flue 
gases to further treatment and 
here again the atomiz ing ele­
ments are of pnncipalmpor­
tance. 
For this app lication, Lechler 
offers a full range of twin-fluid 
supersonic nozzles that pro­
vide a fine drop let spectrum 
most economically with the aid 
of compressed air. 
To reduce downt ime to a mini­
mum , Lechler tw in-fluid super­
sonic nozzles are designed to 
minimise the possib ility of 
blockage and are made of ma­
tenals that are particularly re­
sistant to wear and corrosion. 
By combining an exact aware­
ness of the nozzle parameters 
with the know -how gained 
over many years, Lechler's 
process engineers can assist 
you appreciably in designing 
the plant needed for your ap­
plication. 

We will be pleased to send 
you further information con­
cerning Lechler Hydraulic 
Spill Back Nozzle Lances 
and Lechler Twin-Fluid 
Supersonic Nozzles on re­
quest. 

Variable 
fact ors 

Spillback 
flow V2 

Sprayed 
- volume 

V1 

Return line 

Constant 
tactors 

Droplet 
size 

Scheme of a spillback nozzle lance 

Pneumati c supersonic nozzle 

Spillback nozzle lance 

Spray pattern of a spillback nozzle lance 

Spray pattern of a pneumatic nozzle 

Fluid 

A twin-fluid supersonic nozzle with barrier air 
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Documented precision 

To assist you in the design of 
your plant you need a great 
deal of information concerning 
our nozzles on which you can 
rely with assurance - informa­
tion concerning volumetric 
flow , spray widths, droplet 
spec trum and droplet speed. 
We use the most modern 
measurement equipment to 
determine these most impor­
tant nozzledesign parameters 
and are always pleased to 
pass on such information on 
request 

Measurement equipment 

• Volumetric flow 
Induct ive-magnetic flow 
meters 

• Spray width 
Spray photog raphy and 
plotter printouts 

• Droplet size 
Phase-Doppler droplet 
analyser 

• Liquid distribution 
Lines of measurement 
flasks with electronic 
evaluation 

Examples of droplet measurements 
made with a Lech ler precision nozzle 
for flue-gas desu lphu rizat ion 

Drop let frequency distribution 

­ ':111.6 
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Cumulative volume distribution 

A typical droplet size diagram for a Lech ler pneum atic supersonic nozz le 

A typica l drop let size diagram for a Lech ler sp illback nozz le lance 

Measurement set- up 
Laser-Doppler particle analyser 

Co mpute r aided data acquisrtron	 A line of measurements llctorco vvur r 

electron ic eva luation for measurement 
of liquid dis tribu tion 
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