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E&M Combustion News[ PRESENTATION ]

Meeting point
It gives me great pleasure to 
introduce you to the first issue of our 
journal E&M Combustion News.
The publication is being launched 
this year for the purpose of featuring 
innovations and developments 
related to the combustion 
sector, made either by E&M or 
its collaborators, and projects 
developed by our company, among 
other matters, as well as for 
acquainting you with the people who 
make up this small family that is 
E&M Combustión.
Our aim is to turn this journal into a 
place where potential customers and 
our staff can meet. Besides covering 
technical information that we trust 
will be of interest, our objective 
is to present what we consider 
our core value and which makes 
us immensely proud, namely, our 
human resources.

This first issue of E&M 
Combustion News is going to 
be translated into four languages 
and distributed over the five 
continents. We would be delighted 
to receive any suggestions or 
comments you might have with a 
view to making this publication 
as interesting and attractive as 
possible for our readers. Indeed, 
our intention is to publish these 
contributions in future issues, 
thereby engaging those people 
all over the world who, from 
both a technical and a human 
perspective, would like to share 
their remarks or ideas for the 
development of this publication.
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Firstly, I would like to devote my 
first words to thanking those 
companies, people and institu-
tions that have always believed 
in our project and business de-
velopment 
since its 
outset.

Of course, 
we also 
thank our 
clients who 
give us 
their sup-
port and 
trust every day, without whom 
we could not continue our tech-
nological developments, in order 
to be able to offer front-line tech-
nology in the field of energy effi-
ciency and reduction of pollut-

ant emissions, thus contributing 
to the sustainable development 
of our planet.

One of the mainstays of our work 
line and 
p h i l o s o -
phy is in-
v e s t m e n t 
in innova-
tion (RD&I) 
which is 
t r a n s m i t -
ted through 
new equip-
ment and 

designs adapted to our clients’ 
needs. In relation to this ques-

tion, 2010 saw the pres-
entation of the 

J B M - H P 
m o d e l s 

(monoblock burners up to 25 
MW) which have reaped con-
siderable market success. Fur-
thermore, these burners are 
manufactured in keeping with 
the ATEX standard and they are 
being installed and well received, 
particularly in the petrochemical 
sector.

technological innovation

Another important milestone 
achieved in 2011 was the manu-
facturing of the first burner that 
we have developed with a triple 
air register for installation in ver-
tical thermal oil boilers in ther-
mal-solar power plants. Spain is 
world leader in the development 

of this type of facility and 
E&M, as could not be other-
wise, is contributing to this 

E&M Combustion News [ THE COMPANY · IN DEPTH  ]
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E&M Combustión,
a new
work philosophy

[   ]Our philosophy is to 
create equipment and 
designs adapted to our 
clients’ needs
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development with these equip-
ment items, custom designed for 
this application. These burners 
produce a special kind of flame 
which adapts perfectly to this 
kind of boiler and, above all, they 
attain very low NOx emissions. 
We shall talk more extensively 
about these new designs in an 
article focussed exclusively on 
this type of project.

Likewise during 2011, we con-
cluded the I+DEA 2 project, car-
ried out over 4 years and funded 
in part by the Centre for Indus-
trial Technological Development 
in Spain  (CDTI, after its initials 
in Spanish). This project, headed 
by Abengoa (the world’s leading 
company in the development of 
biofuels and solar energy), in 
which burners have been studied 
for using different biofuels, par-
ticularly varied blends of bioeth-
anol and bioethanol-biodiesel, 
will undoubted make us a world 
benchmark in the combustion of 
environmentally friendly fuels. 
One of our company’s great-

est virtues is its swift capacity 
to adapt its designs to clients’ 
needs, always seeking the high-

est energy efficiency and the low-
est level of pollutant emissions.

We design burners with a-la-
carte flame widths and lengths, 
i.e. according to our clients’ indi-
cations, and this is awarding us 
significant added value, unlike 
other companies that only work 
to standard designs. As I have 
briefly mentioned, other prod-
ucts we are manufacturing with 
great success are burners for ar-
eas classified as anti-explosive, 
both under the European ATEX 
standard and that of its Ameri-
can counterpart. This is enabling 
us to address various projects 
for the petrochemical industry 
in different countries around the 
world, with very highly satisfac-
tory results.

internationalisation

Another of the mainstays of our 
business development is based 
on company internationalisation. 
E&M Combustión markets its 
equipment in over 20 countries, 
of which we should underline 

Design innovation

E&M develops combustion 
equipment with truly 
innovative and avant-garde 
designs, creating a highly 
attractive product for the 
end client. This innovation in 
design combines, moreover, 
with an improvement in 
equipment functionality and 
performance.

RD&I ENVIRONMENT
------

REDUCTION OF 
EMISSIONS

ENERGY
SAVING

HUMAN 
AND STAFF

GROUP

STRATEGY

INTERNATIONA-
LISATION

DESIGN
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Managerial staff:
left-right:  ainhoa Moreno,
raúl gil, aitor Jausoro, iñigo BéJar,
irene carranza and aitor fernández.
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JBM 3D 
(section) 
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our staff receive continuous professional 
training to keep their skills and 
qualifications perManently up to date.

our presence in China, with the 
opening of our first sales office 
outside Spain. It is, undoubtedly, 
our greatest international com-
mitment in a country with spec-
tacular growth potential, where 
important investments will most 
certainly be required in environ-
mental matters and where we 
think we 
can provide 
our low pol-
lutant emis-
sion tech-
nology and 
b e c o m e 
benchmark 
suppliers.

But it is not 
only in Chi-
na where 
E&M is undertaking projects. 
Throughout last year, we also re-
ceived visits from clients or col-
laborators from other countries 
such as Russia, Iran, Pakistan, 
Morocco, etc., as well as from a 
number of European companies. 

Companies and people from dif-
ferent cultures from whom we 
wish to carry on learning and 
who always find E&M Combus-
tión staff willing to forge suc-
cessful collaboration projects.

Our business philosophy is 
based on honesty and sincerity 

and always 
h igh l ight -
ing col-
laborations 
as the way 
forward to 
s u c c e s s . 
We do not 
want to 
sell equip-
ment just 
for the sake 
of selling, 

at any price or in just any way, 
simply to meet sales targets, as 
some of our competitors do; but 
rather we are seeking collabora-
tors where human values are a 
point of reference and where 
close bonds are established be-

yond mere business or sales re-
lations. We understand that this 
is the basis of success and it is 
what makes us grow every year 
and makes us different from the 
rest. From here, we invite you 
to come and get to know us, be-
cause we will most certainly not 
let you down.

the coMpany’s facilities in artea arantzazu. 
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[   ]The I+DEA 2 project has 
made us a world benchmark 
in the combustion of 
environmentally friendly 
fuels
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the aDMinistration BuilDing of the salvaDor allenDe hospital, popularly known as “la covaDonga”. 

Two years have gone by since 
E&M Combustión, S.L. (E&M) ad-
dressed the possibility of collabo-
rating with the Cuban Ministry of 
Health (MINSAP). The scope of 
said collaboration was to supply 
materials for the construction of 
incinerators for hospital waste 
and their automation. The de-
sign, development and construc-
tion of the incinerator would take 

place in Cuba, performed by the 
team led by the engineer Osvaldo 
Morua, while E&M would focus 
on supplying low power burners, 
instrumentation and control of 
the equipment based on a touch 
screen PLC.

Given the special characteristics 
of the environment and their situ-
ation, the Cuban people are en-

High-technology solutions to join social 
responsibility and the environment

Incinerators for  
Cuban hospitals

Aitor Fernández
Project Engineer
Head of the Automation Department
afernandez@emcombustion.es

7

dowed with great creativity. This 
creativity, together with the tech-
nology we have at our fingertips 
in Europe, has led to the provision 
of high-tech solutions in areas in 
which E&M was not present. At 
present, the Cuban society is ad-
dressing topics which have been 
the subject of debate in Europe 
for some time, one of which is 
respect for the environment. In 

E&M Combustion News[ ENVIRONMENT ]
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this case, we are talking about 
a reduction in emissions of pol-
lutants into the atmosphere and 
waste processing.

For materials employed in hos-
pitals and biological waste, the 
alternative to processing is incin-
eration and this means doing so 
under parameters that imply not 
issuing pollutant particles. This 
process is performed as follows: 
The waste is introduced into a 
combustion chamber, it is incin-

erated by a burner which reduces 
it to inert ash and the smoke pro-
duced as a result of the combus-
tion passes through an oxidation 
chamber where it is subjected 

to high temperatures in order to 
reduce its impact on the atmos-
phere.

The process is controlled by a 

top, systeM control screen.
BottoM, Detail of the incineration Burner 

anD teMperature proBe.
right, BuilDing housing the incinerator.

BottoM right, insiDe the coMBustion 
chaMBer with the Burner in  operation.

features of the facility

Entry into service: 
April 2011

Maximum temperature: 
1150º C.

Total power of the burners: 
1.200.000 Kcal/h

Combustion chamber
volume:

 10 m3 (aprox.)

8
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PLC that receives readings from 
several probes and acts on the 
burners to maintain the tempera-
ture at the level set. The machine 
can control the process automati-
cally based on an order given by 
an operator or it can be activated 
manually from the touch screen.

The system likewise provides us 
with information on the state of 
the elements, alarms that have 
occurred and graphs of the tem-
perature readings. Research into 
other solutions is ongoing and 
these will be addressed as new 
projects in the future, both in 
the environment protection field 
(washing smoke prior to it be-
ing emitted into the atmosphere) 
or to do with energy saving (ex-
ploitation of the temperature of 
smoke from other processes).

E&M took on this project as one 
of collaboration with the Cuban 
institutions involved, offering 
high level solutions at the most 
competitive price. This relation-
ship has always been addressed 
taking a strategic approach. The 
response received has been high-
ly positive, not only in profes-

sional terms, but it has contrib-
uted to forging personal bonds 
and creating a comfortable work 
environment, despite the dis-
tance and the added difficulties 

to a new project for both parties. 
From E&M, we offered our know-
how to the undertaking of this 
project which has matured over 
time and from which new pro-

totypes will be developed which 
will be implemented in the short 
term and these will translate into 
a continuous supply of equip-
ment and technology.

In 1895, the famous Asturian, 
Manuel Valle, bought the 24-
ha. property where the Casa de 
Salud Covadonga (Covadonga 
Health Centre) would be 
built, which was immediately 
transferred to the Asturias 
Centre in Habana to be used 
for charitable purposes. 

On 19 April 1896, the first stone 
was laid in what would be 
the health centre for Asturian 
citizens residing in Cuba.

The official inauguration of 

the Casa de Salud Covadonga 
which then comprised the first 
three wards situated among 
gardens and large groves of 
trees, ready to receive their 
first patients, took place on 
Sunday 15 March 1897,.

The remaining wards were 
built afterwards to reach the 
40 that make up what is today 
the Dr. Salvador Allende 
Clinical/Surgery and Teaching 
Hospital. It took this name 
on 15 September 1973, in 
posthumous tribute to the 
memory of the constitutional 
president of Chile.

It currently employs over 
seventeen hundred staff, 
of which 245 are doctors 
representing all specialties 
(except neurosurgery and 
burns injuries), almost all 
of which are in the teaching 
category, and around 400 
nurses, most of whom hold 
nursing degrees.

*Source: Cubahora

osvaldo Morua (engineer) flanked By two 
MeMBers of his teaM (ricardo and antonio), 
to the left the writer of these lines.

Salvador Allende 
Hospital, Habana*
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husband, with a contemporary out-
look, who works fifty-fifty with me at 
home, and an exceptional timetable at 
E&M Combustión, concentrating the 
entire workday into the hours from 8 
am to 4 pm; this allows me to see to my 
children in the afternoon, while I have 
somebody in 
to look 

“E&M Combustión is committed to 
flexitime to cater for childcare and 
to improve performance at work”

What is your function in the 
company?
I manage purchases: bid requests, ne-
gotiation of prices and deadlines, draw-
ing up estimates and controlling mer-
chandise.

What is a normal working day like 
in E&M Combustión?
You cannot talk about a normal day 
in this sector as you are constantly re-
quired to adapt to clients’ needs and 
so, every day is different. The usual 
activity consists in looking through and 
replying to emails, updating the latest 
developments in the administration de-
partment and following up the different 
projects, either by telephone with the 
suppliers or checking the relevant in-
formation on the internet.

How do you manage to reconcile 
your intense professional 
activity with family 
life?
I have two formu-
las: a wonderful 

“Reconciling is easier 
when you have a 
good timetable and 
a husband who 
collaborates”

“I do not feel ignored 
because I am a woman. 
My professional 
opinions are taken into 
account”

Irene Carranza Purchase Manager at E&M Combustión

icarranza@emcombustion.es

Irene Carranza 
is a graduate in Business 
Management, and specialised in 
Marketing.
She is married with three children, 
who are 8, 4 and one and half. 
She speaks Spanish, English 
and French and has worked in 
the marketing departments of a 
variety of industrial companies. In 
2000, she made the leap to the 
Purchasing Department, first, in 
an automotion business and, since 
April 2008, she has been working 
as Purchase Manager at E&M 
Combustión.

+   [ PROFILE] 
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order to reconcile private life and 
work?
Reconciliation and the collaboration 
between men and women are vital. One 
of the two parties in the couple cannot 
be expected to take charge of every-
thing. It is a lot of work for only one of 

after them in the morning. I admit that 
this timetable is not the norm in most 
companies. 

What are the main difficulties you 
have to face on a daily basis?
It is hard to disconnect when I leave 
work for home and have to concentrate 
on a mother`s chores, to fight the physi-
cal and mental fatigue, as well as the 
difficulty in matching working hours 
with school hours and the summer, 
Christmas and Easter school holidays.

What is your relationship with 
your colleagues? Do they treat 
you differently because you are a 
woman? 
I have a very good relationship with my 
colleagues and boss. We are on friendly 
terms and in no way am I treated dif-
ferently for being a woman. There is no 
male chauvinism in the company. They 
take my professional opinions into ac-
count and I am not ignored because I 
am a woman.

How has your professional situation 
changed with respect to former 
generations? 
My grandmother was widowed with 
four children after the Spanish civil war 
and she had to work as a seamstress. 
My mother worked from a very early 
age in a hairdressing salon and she had 
five children. But she was supported 
by my father, and my grandmother 
and aunt who lived with us. I can see 
the generational change in the fact that, 
before, families were larger and women 
had permanent support at home. Now, 
however, women workers do not have 
the support of other female family 
members to help them raise their chil-
dren. My mother was modern and made 

sure we had a contemporary educa-
tion and that we went to univer-

sity.

Do we need men to take 
on responsibilities in 

them when they are both working out 
of the home.

Do you believe that professional 
activity delays pregnancy?
It is obvious that women put off having 
children. Before, at the age of 25, fami-
lies already had one or two children. I 
had my first daughter at the age of 30 
and the last child at 38. In our com-
munity, this is what generally happens 
although, in other regions, or in the 
case of less qualified people, it may be 
different. In addition, we are less self-
sacrificing than our parents and more 
demanding. We want everything or-
ganised before we marry. The created 
needs are tremendous

Do women put family welfare before 
success at work?
Women make greater sacrifices in car-
ing for their family. Nowadays, it is 
women, to a considerably higher per-
centage, who cut down on their work-
ing hours or give up work to look after 
their children.

So it is more difficult for women to 
rise in their career?
In general, women are more willing to 
sacrifice their career. But women are 
making great strides. More is demand-
ed of them and they are better qualified 
to overcome difficulties. In the case of 
learning a second or third language, 
they are the ones who make the great-
est effort. For example, when I was 
studying French, 90% of the students 
were women.

What are your interests and leisure 
activities? 
These days I devote my leisure time to 
my children and do the things they en-
joy doing.

[ SOCIAL RESPONSIBILITY ]

A female executive is not 
always able to live out her 
pregnancy in a natural way 
and enjoy her maternity leave 
by delegating to her team. The 
16 weeks of maternity leave 
existing in Spain are often 
insufficient. “Maternity leave is 
considerable for the company 
but insufficient for the mother”. 
In fact, maternity leave is the 
only leave programmed, the 
only one that the company can 
foresee, as the usual accidents 
are not foreseeable. You know 
when it starts and when it ends 
and you can therefore manage 
it. “In my case, my position 
was covered by dividing out 
the tasks among other staff 
members”, Irene concludes.

 “For the mother, 16 weeks of 
maternity leave are insufficient 
but, given the situation, you 
cannot ask for more. The 
coming into force of the 
Equality Act in 2007 and the 
increase in paternity leave from 
two to fifteen days has meant 
progress for everybody. It is 
a great advance to help raise 
fathers’ awareness and make 
them a part of this moment”.

“Women are making 
great strides. More is 
demanded of them and 
they are better qualified”

Extending paternity 
leave has meant 
progress for 
everyone

11
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Juergen Praest Manager of E&M Combustión China

jd@emcombustion.es

E&M Combustión in 
the Chinese market

In addition to the language, what 
other difficulties does a foreign 
company usually come up against 
when it arrives in China?
The Chinese market is huge and many 
companies are unsuccessful because 
they retain an excessively outside view-
point. They typically proceed in China 
as they do in their own country and that 
is the biggest mistake one can make. It 
is necessary to follow the rules of this 
country and act at all times like a Chi-
nese company would, not like a foreign 
company. Setting up a company here 

requires an awful lot of paperwork and 
many civil servants make up their own 
rules, and we have to comply with them 
all. Even if some civil servants do not 
know what the others are doing, a for-
eign company has to deal with all of 
them and try to carry out all the formali-
ties.

Is it necessary to know how to speak 
Chinese to be successful in this 
country? How long does it take to 
gain a command of the language?
It is possible to learn standard Manda-

rin Chinese in approximately two years, 
studying full-time two days a week. It is 
not essential to know the language, but 
it helps when one understands a little.

It is necessary to trust your translator 
or things end up “lost in translation”. If 
you find a good translator (something 
not too easy) it is necessary to trust 
them and not let them get away. Fur-
thermore, there are so many dialects in 
China, that people from one town may 
even not be able to understand the dia-
lect of another.

“Proceeding in China
as you would do in 
your own country is 
the biggest mistake”

“Efficient, quality
and long-lasting
products have 
business
opportunity” 

Juergen praest with iñigo BéJar at the 
inauguration of the Branch in nanchang in 2009
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Are you detecting business 
opportunities at this time? In which 
sectors?
The biggest opportunity lies in the en-
vironment sector, where E&M Com-
bustión is already operating. However, 
if pollution continues to rise like at 
present, perhaps it will be the produc-
tion of anti-pollution masks and air 
filtering and cleaning products, (ha, 
ha!). In truth, the biggest business op-
portunities in China are efficient, qual-
ity and long-lasting products, when you 
manage to sell and explain to customers 
why they have to assign more money to 
this type of product.

Which are currently most active 
cities or provinces for your activity 
sector?
Beijing, Shandong, Tianjin, Hebei, 
Liaoning, Jilin, Heilongjiang and In-
ner Mongolia are now our top priority 
provinces, but we are exploring in all 
directions. 

What is the best and the worst thing 
you have encountered as an expat?
The best has been my wife and the 
hardest is perhaps the hospitals and the 
car drivers

Since when has E&M been present 
in China?
E&M has been in China since 2009, al-
though we began working in this mar-
ket in the year 2007

Do you find the professionals in 
your sector of activity in China are 
suitably qualified?
Not really. The biggest problem is the 
lack of professionals in some activities.

What is ordinary life like for expats 
in China? From the professional and 
personal viewpoint.
On the professional side, it is necessary to 
completely change your way of thinking 
about the things you have heard about. 
The best way of getting to know clients is 
through working dinners, when you usu-
ally drink Chinese white wine, toasting 
with the client. Getting to know the culture 
and traditions of the Chinese people is the 
best way to learn their needs and to adapt 

to the customs of the country. Personal 
relationships are so important that they, in 
themselves, account for 60% of the possi-

bilities of managing to do business. In the 
personal aspect there are only two options 
when living in China: Either you love it or 
you hate it. I love it and I have integrated 
in China. Otherwise I would not still be 
here after over eight years, but I have seen 
people leave their job after a fortnight be-
cause it was too much for them.

Do you enjoy Chinese gastronomy 
and the leisure activities in this 
country? What do you recommend 
to those who have just got here?
Personally, I enjoy Chinese gastrono-
my, although it is necessary to get used 
to spicy food. I have many Chinese 
and foreign friends who I go out with 
regularly and we have fun in bars, pubs 
or dining out. If you are accepted, you 
receive many dinner invitations which 
bring you closer to the customs of 
China and its culture. As a recommen-
dation for people coming here for the 
first time, I would tell them to try to find 
pleasant places to stroll, to discover the 
best dishes in their cuisine and to grad-
ually embrace Chinese culture.

Institutional support
¿Do you think that foreign trade 
institutions like Spain’s ICEX 
or others are helping companies 
operating in China? What 
would you ask them to do for 
companies?

The institutions initially lend 
their support by providing basic 
information about what to do and 
how to do it and they arrange 
meetings with potential clients. 
Then, they continue providing 
assistance, but we miss a little 
more personal support when the 
time comes to create a company in 
this country.

e&M coMBustión heaDquarters in china.
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steaM water-tuBe Boiler (60 t/hr).
JBd-50.000-g Burner.
aBengoa solar ps-20 therMal solar power plant.
seville, spain.

1 water-tuBe Boiler (12 t/hr).
1 x JBd-8.500-g.
forMica factory. 
galdakano, spain.

20 Mw heater

1 x JBd-20.000-g.
foMesa factory.
valencia, spain.

air vein Burner 
(3,000,000 kcal/hr).
renfe painting facilities.
Madrid, spain

2 Boilers (25 t/hr).
2 x JBd-20.000-g.
diageo plant in usvi,usa.

two 7 Mw hot water Boilers.
2 JBM-8.500-g MonoBlock Burners.
Bonnysa factory, spain.

three 4.5 Mw hot water Boilers.
3 JBM-6.000-g MonoBlock Burners.
novgorov, russia.
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air vein Burner 
(3,000,000 kcal/hr).
renfe painting facilities.
Madrid, spain

2 water-tuBe Boilers (220 t/hr).
18 JBd-32.000-g Burners.
electrical power plant in Jilin, china.
top, detail of the construction.

two 7 Mw hot water Boilers.
2 JBM-8.500-g MonoBlock Burners.
Bonnysa factory, spain.

three 4.5 Mw hot water Boilers.
3 JBM-6.000-g MonoBlock Burners.
novgorov, russia.

MultituBular steaM Boiler (25 t/hr).
2 x JBM-11.500-g.
sidenor factory. Basauri, spain.

4 Mw hot water Boiler.
JBd-4.500-g MonoBloc Burner.
Bosch & sieMens factory.
estella, spain.
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Distribuciones Suner S.L. was 
founded in 1990, thanks to the 
experience of our manager, Emi-
lio López-Davalillo, who has over 
30 years’ knowledge of the sec-
tor. This experience has helped 
us to know the problems profes-
sionals come across, particularly 
in the maintenance area, and to 
offer solutions in terms of prod-
uct, price and service. 

Our company has managed to 
attain over 26,000 part product 
references, both for oil and gas 

b u r n e r s , 
and for boilers, becoming con-
solidated as the leading com-
pany in the marketing of these 
products and at highly competi-

tive prices at international level.

The availability of this wide 
range of products is guaranteed 
through our installations which 
occupy 4,000 sq.m. spread be-
tween Pamplona, Madrid and 
Bilbao, which enable us to hold a 
permanent stock and guarantee 
our products are delivered with-
in 24 hours.

We are the official distributors 
for Spain for Suntec pumps 
(France), HP Technik (Germa-
ny), Steinen pulverising nozzles 
(USA-Germany), Danfoss (Den-
mark) and Delavan (USA). We 
distribute directly for the Italian 
firms Brahma, Cofi and Fida, 
amongst others.

Zilmet, Wilo and Grundfos 
are some of our brands 
represented in circula-
tion circuits, although OR 

Rigamonti, Caleffi and 
Kramer are also ex-

amples of parts for 
these installations.

Our best guaran-
tee are the interna-

tional brands we rep-
resent; large multinational firms 
whose quality is demonstrated 
and fully acknowledged at inter-
national level.

26,000 product 
references of parts for 
oil and gas burners and 
boilers

Distribuciones Suner , S.L. 

photograph of the warehouse (aBove) anD 
Detail of the Boiler anD Burner (right).
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Since its early days, E&M Com-
bustión has been committed to 
the development of burners with 
the lowest possible pollutant 
emissions, while at the same time 
also committing itself to partici-

pation in R&D projects, above all 
in the field of renewable energy 
sources as an alternative means 
of producing electricity.

Within this field of renewable en-

ergy, E&M Combustión has a sig-
nificant presence in the thermal 
solar power plant sector, where 
Spain is one of the pioneer coun-
tries in this technology. 

Hence, E&M Combustión has 
been involved both in the de-

velopment of plants combining 
tower and heliostat field technol-
ogy, such as the PS20 solar plant 
in Sanlúcar la Mayor (the second 
power plant in the world with 
this kind of technology) and in 
the development of plants with 
HTF technology.

Aitor Jausoro
Technical Manager,
founding partner of E&M Combustión 
ajausoro@emcombustion.es

LOW NOx technology
for thermal solar 
power plants

25-Mw therMal oil Boilers at the solacor i plant, córDoBa (spain).[   ]Spain is one of the 
pioneer countries in 
thermal solar power
plant technology
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E&M Combustión’s participation 
in the PS20 solar plant project has 
led it to develop a 50 MW burner 
to work with LNG and with NOx 
emissions 
of less 
than 100 
m g / N m 3 
and a wide 
m o d u l a -
tion range 
of 1:25, 
which pro-
vides it 
with great 
accuracy in controlling the steam 
pressure in the facility. 

On the other hand, the challenge 

facing E&M Combustión in de-
veloping thermal solar plants 
with HTF technology, consisted 
of designing LNG burners for 25 

MW Sug-
imat ver-
tical ther-
mal oil 
boilers at 
a work-
ing tem-
perature 
of 390ºC. 
S a i d 
b u r n e r 

had to work with combustion air 
at a temperature nearing 200ºC 
and have NOx emissions of less 
than 150 mg/Nm3 at 3% O2 and a 

modulation range of no less than 
1:10.

E&M Combustión intended from 
the very beginning to simplify 
the installation works of said 
burner, as well as the safety of 
the people who worked in the 
boiler area. When working in 
combustion air at approx. 200º C 
and it being a burner located in 
an easily accessible area, it was 
thought that it was a hot spot that 
could cause burns to the staff in 
the area. To avoid this, there was 
one of two possible solutions: 
One, the traditional approach of 
insulating the burner by lagging 
it externally, once fitted in the 
boiler, or a more novel approach, 
which is to design the burner 
with 50mm internal insulation 
comprising calcium silicate fibre-
glass, all covered inside by a 
1mm-thick stainless steel sheet. 
It was eventually decided to go 
for the second option because it 
offered several advantages in the 
financial aspect, facilities for ac-
cessing the inside of the burner 
for maintenance work, greater 
simplicity in assembly, faster in-
stallation, fewer staff having to 
handle the burner, amongst oth-
er qualities.

Another of the challenges which 
they faced was that of lower-
ing the NOx emissions from 150 

[   ]At E&M, we are involved
in power plants with 
tower and heliostat field 
technology and plants with 
HTF technology

[   ]Our new JBD-40.000 G 
burner design is in the 
equipment for  the
Solacor I and II, Helios I 
and II and Solaben III and 
IV plants
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mg/Nm3 at 3% O2 working with 
combustion air at approximately 
200ºC. To achieve this, the sim-
plest but the most expensive 
solution was to resort to exter-
nal recirculation of part of the 
combustion gases which implied 
installing additional pipelines 
for conducting said recirculation 
gases and regulation and control 
systems. E&M preferred to work 
on the variant of modifying the 
design of the combustion header 
in order to try achieve this be-
cause this made the installation 
a simpler process. Lastly, and 
after several tests, it was opted 
for introducing tertiary air into 
the combustion to thus perform 
combustion in three stages, re-
ducing the NOx emissions to 
below 150 mg/Nm3. This tertiary 
air enabled the flame, moreover, 
to have a very long and compact 
shape, which is necessary in this 
type of vertical boiler in order to 
achieve uniform heat distribution 
throughout the chamber. The 
burners designed also achieve 
a great combustion perform-
ance when working at maximum 
points of 1-1.5% excess O2 with 

CO levels below 100 mg/Nm3.

This new design of JBD-40.000 
G burners has been used for the 
equipment in the Solacor I and II, 
Helios I and II and Solaben III and 
IV solar power plants.

left. section in 3d. triple register Burner 
head of low nox air for vertical 
Boilers.
top. outside of the installation.
right. details of the inside of the 
installation.
BottoM. JBd 40.000 g details of the 
Burner.

EMCNews_n01_Ing_04.indd   19 19/11/2013   16:15:14



EMCNews_n01_Ing_04.indd   20 19/11/2013   16:15:15



21

E&M Combustion News[ RD&i  ]

1. introduction

The development of advanced 
control systems capable of op-
timising burner performance 
on an ongoing basis could be 
highly beneficial in terms of ef-
ficiency, pollution reduction and 
flexibility of operation. However 
the actual possibilities of moni-
toring and optimisation systems 
for industrial combustion equip-
ment remain highly limited. 
Burner supervision and control 
is generally based on a com-
pulsory flame detector plus an 
analysis of flue gases. The data 
provided are usually insufficient 
for real, ongoing burner monitor-
ing (e.g. to minimise NOx, adapt 

equipment to variations in fuel or 
correct drifts in operation), and 
adjustment and optimisation op-
erations have to be carried out 
by specialist technicians in the 
course of one-off or scheduled 
checks. 

This lack of capacity for super-
vision and control of indus-
trial burners has given rise to a 
number of papers in recent years. 
The main obstacle is the lack of 
information on the actual status 
of the flame, which prevents effi-
cient, reliable, safe adjustment of 
the burner with no risk of stabil-
ity problems or loss of flame. The 
main challenge is therefore to 

develop new forms of monitor-
ing that can provide information 
on the actual status of the flame 
at any given time. 

This paper briefly reviews vari-
ous techniques that have been 
proposed in recent years for 
the supervision of industrial 
flames. They can be described 
as emerging technologies, and 
with a few exceptions they are 
still under development or at 
most at the pre-marketing stage, 
Some methods are illustrated by 
means of studies conducted by 
LIFTEC, which has been inves-
tigating such techniques over 
the past ten years, sometimes 

Javier Ballester 
Professor of Fluid Mechanics at the 

School of Engineering and Architecture in 

Zaragoza. 

ballester@unizar.es

Advanced industrial 
combustion monitoring 
techniques

figure 1 – gas flaMe eMission spectruM with Different air factors.
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in co-operation with E&M Com-
bustion. The paper “Diagnostic 
techniques for the monitoring 
and control of practical flames” 
published in Progress in Energy 
and Combustion Science (vol. 36, 
2010) presents a more extensive 
review of the matter.

2. radiation sensors 
It is well known that flames spon-
taneously emit light radiation, 
the characteristics of which vary 
in line with the properties of the 

flame. This provides the oper-
ating principle for some of the 
methods developed in recent 
years for monitoring industrial 
burners.

The radiation emitted by flames 
is caused by two effects. Incan-
descent particles generate con-
tinuous emissions, described by 
Planck’s law, which give flames 
their orange or reddish colour 
with suspended solids (soot, 
ash). This effect is not present in 

blue, gas flames, the light from 
which stems from chemilumi-
nescence: certain radicals gener-
ated during chemical reactions 
emit light in narrow bands of the 
spectrum. The main radiation 
peaks are those shown in Figure 
1: the radical OH* limits in the 
ultraviolet, CH* in the blue (giv-
ing gas flames their blue colour) 
and C2* is responsible for the 
greenish colour of flames with 
little excess air. As can be seen in 
Figure 1, the emission spectrum 

figure 2 – optical heaDs anD their location on the Burner.

figure 3 – kohonen Map of Different flaMe iMages (left) anD nox eMissions associateD with each one      
 (right, on a grey scale: white = 44 ppM, Black = 14 ppM).
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of a flame, which defines its col-
our, depends on operating con-
ditions. This effect may be used 
in the opposite way: a method 
can be developed for diagnosing 
combustion status and based on 
measurements of the light emit-
ted by the flame.

E&M Combustion and LIFTEC 
have worked together to devel-
op this type of flame monitor-
ing technique. Figure 2 shows 
the optical heads developed and 
how they are installed on an ac-
tual burner. In this case 4 photo-
sensors were used which were 
designed to record the radiation 
emitted in 4 bands: ultraviolet, 
blue, green and infrared. The 
heads comprise the photo-sen-
sor and the signal conditioning 
electronics.  Their robust design 
means that they are suitable for 
installation on industrial equip-
ment.

3. flaMe iMages  
The appearance of the flame can 
often reveal a great deal about 
combustion conditions, so visual 
inspection is usually an impor-
tant element in burner adjust-
ment.  This idea provides the ba-
sis for various flame monitoring 
methods based on the capture 
and processing of images.

Flame image analysis has 
aroused considerable interest 
in recent years for various rea-
sons. There are numerous video 
cameras on the market that are 
suitable for use in industrial envi-
ronments and their cost is stead-
ily dropping. Similarly, continual 
improvements in calculation 
resources make image analysis 
perfectly feasible with low-cost 
equipment. These technological 

advantages make it viable to de-
velop a wide range of relatively 
sophisticated procedures for 
linking the visual appearance of 
flames to their characteristics. In 
some cases characteristic param-
eters of the flame image geom-
etry (length, width, angle, etc), 
colour or intensity are measured 
and then correlated with such 
important variables as the air/

fuel ratio, the proportion of un-
burnt products or the amount of 
pollutants emitted. In other cases 
the image as a whole is analysed 
to identify the combustion status 
moment by moment and thus 
determine the parameters of in-
terest.

Figure 3 shows some results ob-
tained at LIFTEC which illustrate 

LIFTEC is a research centre run 
by the CSIC (Higher Council 
for Scientific Research) and 
the University of Zaragoza. 
Since its founding in 1991 it 
has focused its work on the 
fields of energy, combustion, 
the environment and applied 
fluid dynamics. The Centre 
combines more basic lines of 
work with applied research 

projects conducted 
incorporation with 

numerous other research 
centres and businesses in 
Spain and elsewhere in 
Europe.

In the field of industrial 
combustion, LIFTEC has 
several experimental and pilot 
facilities where it conducts a 
wide variety of studies. Chief 
among these facilities are a 500 
kW multi-fuel plant (gas, liquid 
and pulverised solid fuel), a 
100 kW laboratory combustor, 
a 60 kW pre-mix combustor, 
a laminar flow reactor for 
studying the combustion 
of particles and a flat-flame 
burner combustor for studying 
the combustion of drops.

Fluid Dynamics 
& Combustion 
Technology 
Research  
Laboratory
(LIFTEC)

> liftec: 
   500 kw therMal   
   Multi-fuel test BeD.
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this second option.  The figure on 
the left is a Kohonen map (and 
artificial intelligence technique 
widely used in pattern recogni-
tion) in which images of vari-
ous flames are grouped accord-
ing to their degree of similarity.  
The image on the right shows 
the NOx emissions associated 
with each one.  The fact that ad-
jacent flames (which therefore 
have similar appearances) have 
very similar NOx emissions is 
evidence that the geometry of a 
flame is closely linked to its prop-
erties.  The diagnostic procedure 
entails capturing an image of the 
flame at a given time and classi-
fying it according to the Kohonen 
map, thus estimating all its pa-
rameters (air factor, emissions, 
etc).  Trials conducted in pilot fa-
cilities have provided very good 
results for a wide variety of situ-
ations (gas and liquid flames, dif-
fusion and pre-mix type burners, 
stable and unstable flames).

4. pressure fluctuations 
The ability of flames to produce 
sound due to the sudden expan-
sion of gas as combustion takes 
place at different points in the 
flame is also well-known. All 
the small, local sound sources 
within a flame combine with the 
acoustic properties of the com-
bustion chamber to produce a 
noise whose loudness and pitch 

change according to operating 
conditions. The link between the 
sound produced and the status 
of the flame provides the basis 
for some monitoring techniques, 
which use sound recording to 
obtain a “footprint” character-
istic of a particular combustion 
status.  The status of the flame 
moment by moment can be diag-
nosed by comparing the sounds 
recorded with a pre-stored data-
base.

Analysing pressure fluctuations 
is a particularly interesting way 
of assessing the degree of sta-
bility of a flame and detecting 
the appearance of instability.  In 

some circumstances there may 
be positive feedback between 
the acoustics of the system and 
the combustion, giving rise to a 
sharp increase in pressure fluc-
tuations such as that which can 
be seen in Figure 4. This can have 
negative consequences for stabil-
ity and even for the soundness of 
the facility itself.  In certain appli-
cations (e.g. gas turbines) the dy-
namic pressure level needs to be 
monitored continuously so that 
corrective action can be taken if a 
certain threshold is exceeded.

5. gas coMposition 
Flue gas composition is essential 
information for the adjustment of 
combustion equipment, since it 
provides evidence of such essen-
tial points as excess oxygen and 
emissions of unburnt products 
and pollutants (CO, NOx, SO2, 
etc.). There are many solutions 
already on the market, but new 
ones are also being developed 
that may make it possible to set 
up smart burner control systems. 
Stand-out examples include new 
solid-state sensors and TDLAS 
(tuneable diode laser absorption 
spectroscopy). These two tech-
niques are very different but both 
provide measurements of gases 
inside the combustion chamber, 
which are of great interest in de-
signing advanced combustion 
control strategies.

figure 4 – pressure (sounD) recorDing on a liftec pilot Burner, showing the sharp increase in instaBility in coMBustion.

Javier Ballester holds 
the Chair of Fluid Mechanics at 
the School of Engineering and 
Architecture in Zaragoza, and 
is a researcher attached to the 
combustion technology research 
laboratory (LIFTEC, joint CSIC & 
University of Zaragoza research 
centre), where he coordinates the 
industrial combustion laboratory. He 
has led numerous R&D projects run 
with public funding (at European, 
national and regional levels) and 
under contract with business 
corporations in the fields of 
combustion, energy and industrial 
fluid dynamics.

+   [ PROFILE ] 
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The plant in Lithuania 
comprises two 30 t/hr 
boilers with two JBD-
11.500 G gas burners 
each, manufactured 
by Lointek. The plant 
in Algeria is made up 
of two 18 t/hr boilers, 
also manufactured 
by Lointek, with one 
mixed gas-diesel 
JBD-14.500-GLO 
burner each.

This project, 
undertaken in 
collaboration 
with the company 
Farayand Bokhar, 
represents the 
second equipment 
manufactured 
by E&M of these 
characteristics 
installed in this plant. 
The burner will be 
fitted in a 62.5 t/hr 
water-tube boiler 
producing steam.
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E&M Combustión undertakes the start-up of 
the combined cycle gas power plants for Iberdrola 
in Algeria and Lithuania

E&M combustión awarded 
the contract to install a 57 Mw burner
in the Azmeco methanol production 
plant (Azerbaijan)

left. the outside of the plant in algeria and detail of the Boiler 
asseMBly.

top. detail of the installation Being undertaken in lithuania.

> detail of the 
construction of the plant 
in azerBaiJan.

[ INTERNATIONAL ]

[ TRADE FAIRS  ]

27- 30 March. E&M Combustión 
will be attending the MCE - 

Expocomfort 2012 trade fair, which will be held in Milan. 

E&M Combustión will have its own stand where it will be able to attend those companies interested in forging trade 
contacts with our company. Our stand will also showcase our innovative burner models.

31 October and 2 November
 We will also be at the
Heatec 2012 trade fair, which will be held in Shanghai.

The burner model 
JBD-40.000-G will 
be fitted in a 45 T/hr 
torsional household 
water-tube boiler for 
burning sunflower 
seed husks, 
manufactured by 
Berkes, which also 
uses a gas burner.

E&M Combustión 
awarded the contract 
for installing a 35 MW 
biomass plant for the 
company Saipol, in 
Bassens (France)
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