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Flameless combustion of
Techint Flexytech® Furnaces .

Proposal Department Maneger
Eeheating & Heat Treatment Fusnaces, Techine = CGiemoa - haly
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'li‘-l The fumace industry in the last years devoted the most of the research effons io the development
of new firing technigques, seeing the possibility with them to both grant betier thermal performances
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This was a consequence of the political-economical worldwide situation, which from one side
| e April HM2 - signing of Kyoto protocol) it is prowecting climate changes with strict regulations
and on another side, it is affected by the always increasing price of energy (cuused by middle east
pelitical instability and due to growing emergent economies like Chinese and Indiam).

I thi= Imernational panorama, Techint developed a new generation of reheating furnaces and
equipment named Flexviech®,

e target achieved it is an increased control flexibility of the reheating process (from which
the name Flexytech™) with special focus in lew environmental impact.

The new fumaces are more efficient in term of average specific consumption (20-30% b and at
same time assune a significant abatement of MNOx emissions (up o 909 with flameless combustion)
together with a product guality improverment.

So far thi: most widely used technigue 1o enhance fumace efficiency was extensive ir pre-
heating. It significantly lowers fuel consumption but presents the drawback of pallutan emissions
ingFease

Therefare the new focus of technology improvement moved towards insovative combustion
approsiches, pussing from digital on-off functionality (like Techint 1LC.S.* working with Sequential
firing®) to flameless combaustion,

Figure 1 - Techint ill.'l.'-hll h* s
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Thermal MO formation is controlled by Name temperatune,
omygen concenlration in the reaction zome and by residence time
of the combustion products in the high-temperature zone of the
flame.

Staped combustion (air and fuel). Mue gas recireulation (FGR}
amid partinlly premixed combustion (the techniques used so far
o warranty very low MO ) are not capahle to contuin emission
level within the new enforced regulations.

Ouly the understanding of Mameless irng basics opened the
perspectives for reaching the new goals: significant contain
emissions and evenly distnibate tlemperatune inside the fumace
chamber.

For this reasom the Nameless approsch has bean selected by
Teching as main path for iechnology improvement of Flexytech®
furnaces.

Techint Nameless bumers (called TSX) have been engineered
to be the answer tor low NOx emissions, high fuel efficiency
and very good homegeneity of reheated stecl products,

Flexyteeh® furnuce

FlexyTech®™ furnaces are designed in order (o assure top
performances in any condition: efficiency and thermal guality
close vo what performed by @ fumnace in its reference condinion,
and emission level well below any environmental regulation
{BAT in this extent).

The principal fields of innovation for the FlexyTech® furmace
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Figure 2 - 15X burmers = Fluent sinaulatins

= Mew bumers

o Mew quick and accumte combustion control technigues

»  Compater FlexyTech® model: for offline simulation of
different design soluwtions and for best online furmace
regulateon (bevel 2).
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R&D projuct objectives

The main goals of FlexyTech® Burner R&D projects have
been:

+ Toinvestigate innovative combustion technigques for
reheating process,

= Todevelop new components aikd contral steategy for
reheating fumaces:

e Totransfer combusison technology from R&D w industrial
application,

In doing that. a design process has been set-up synergically
involving mathermatical modeling, semi-industrial test, industranl
trials and industrin] applications.

Figure 3 = CSM test Trmace in Dalisine
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All the semi-industrial scale tests have been performed
C5M Combustion Laboratory in Dalmine where o modular
furnace is available (figure 3). s main charncteristios. are:

¢ Cross Sectiom: 2mx 2m

»  Length: variahle (3 m, 4.5 m, & m, Tm}

&  Thermal input up to 2.5 MW

= Water cooled lances 10 control process remperiune
s Air preheating up 1o 600°C

The combustion chamber temperature as well as the flue gas
compodition cun be monitored while the tam-down conditions
tvpical of an industrial furnace can be reproduced.

Muathomasticnl mngdelling

Mathematical modeling of the system burner/furnace has
been performed during the different phases of FlexyTech®™ Bumer
RE&D project (figure 4):  *

¢ inthe development of new bumers by testing concepiual
design before getting to o prololype stage
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