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Introduction

When it comes to producing calories (kW) at low cost, one always

thinks of using dense BTZ fuel oil (low sulfur), a residue derived

from the distillation or refining of petroleum.

The economic benefits are undeniable and indisputable. Partly

because it is a poor fuel product, difficult to burn and its cost, much

lower than noble fuels such as Natural Gas or Diesel.

Using this fuel, however, comes with a whole range of technical

and environmental drawbacks which often dissuade users from

burning this convenient fuel; the most common reasons being:

* challenges with regards to availability and fuel storage

* lack of technical knowledge in the construction and operation of
plants and fuel supply systems to the burners.

* high level of dirt on heat transfer surfaces and areas close to the
burner;

e product needs to be treated due to contamination from direct fire
flame;

e critical levels of pollutant emissions into atmosphere.

There is a unique solution to the above mentioned problems and it
is defined as EMULSION.

The emulsion which we refer to is a mixture between the BTZ fuel
oil, with a viscosity up to 50°E at 50°C (on request even up to
80° E at 50°C) and a variable percentage of water between 15 and
18%, with a hardness degree of not more than 40°F. The emulsion,
as we intend, is prepared on board the burner, taken to 2400 g/min
between the quantity of fuel required and the water proportional.
All the produced emulsion is injected into the chamber, with fully
modulating system and used (burned).

You will never have the emulsified product circulating in the
system with the risk of the two components splitting (oil and
water).
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Graph showing
average emissions
for Heavy Oil fuel

and Emulsion
with 18% water

The emulsions as fuel
(Magazine WATER-AIR - 7-1983 from a study of the Department
of Energy of Politecnico di Milano):

«The emulsion is a heterogeneous system consisting of the
dispersion, in the form of tiny droplets of a liquid (dispersed phase)
in another liquid (continuous phase). In this specific case the
dispersed phase is constituted by water and the continuous phase,
fuel oil.

In the early 60s a fundamental research conducted by Ivanov and
Nefedov (1965) showed that the combustion of a drop of emulsion
is better (faster and more complete) than the combustion of a drop
of oil alone. The explanation for this is very simple: a drop of
emulsion with a diameter of ~ 50 um, which is produced at the
spraying nozzle of the burner, can hold up to 10,000 and more water
droplets diameter of 0.5 to I micron. In the combustion chamber
the water evaporates, the vapor is overheated and then explodes
shattering the fuel oil so that it undergoes a second pulverization:
hence a faster and more complete combustion with less formation
of unburned particles(Elias 1977) [ ...]»
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Conclusions
(Magazine WATER-AIR - 7-1983 from a study of the Department
of Energy of Politecnico di Milano)

«It can be concluded that the addition of water to fuel appears
to be a viable and attractive method for the reduction of gaseous
and solid effluents from combustion plants. Between the two
possible ways for use in this sense water: direct injection into the
combustion chamber or the emulsification of the fuel, the latter is
undoubtedly the most effective. In the specific case of combustion
of heavy fuel oils, emulsion also improves combustion efficiency
due to the reduction of solid particulate products, resulting in less
dirt on the heat exchange surfaces and thus lower expenses for the
maintenance and preservation of the plants».

Generality

In thermal plants which service the ceramics, bricks and aggregates
industries and heat treatment for the production of steam, the use of
this technology has produced many economic and environmental
benefits.

In view of the criticality of this basic fuel (fuel oil BTZ) it is not
sufficient to mention only the burner but it is necessary to refer to
a combustion system that is studied and designed starting from the
storage at the premises up to the atmospheric emissions.

The many experiences accumulated between Tecflam Stl and its
partners allows you to easily propose this type of combustion
ensuring reliability through the many references, local and

abroad.
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Plant supply for fuel oil burners
to emulsify with water (according to the UNI 9248)
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Legend:

1 Qil stocking tank (cistern) with double scuttle
2  Autocleaning comb filter (600p)
3 Loading gear pumps
(one as a spare for the other one)
4  Service tank (2° preheating)
4.2 Nr.3 Resistors (3kW each)
4.3 Thermometer
4.5 Maximum level probe
4.6 Minimum level probe
4.11 Connector box
5  Autocleaning comb filter (300p)
6  Gear pumps for ring
(one as a spare for the other one)
7 Pressure regulator
8  Burner/s
9  Water push unit (only for Emulsion Burners)
9.3 Pumps (one as a spare for the other one)
9.5 Connector box
13 Heating cable with auto-thermostat

*

These components can be supplied
assembled together on a metallic frame

In the Tecflam Srl catalogue there are a number of accessories,
which when supplied together with the burner, allows for
easy fuel supply to the burner and a perfect NO POLLUTION
combustion.

This presentation is intended as a foundation to which one has to
add the needs and plant characteristics that are required for the use
of this technology.

It is good to note for companies that future users of this technology
where the continuity of operation is particularly important, Tecflam
Stl is able to offer multi-fuel burners (at least up to 4 different fuels)
and for power up to 20 MW.




Burners and Accessories

b Tecflam

CE

Emulsion (Heavy oil + Water)

Generalities

11 t8 e axFrivwees 10 the: probibam in burming Hesey 04 oplimizing consumplion
and amissions af the same beme. The emulsion, comgosed of beated 08 and
wiler, 18 oblsned nade the gear pusp nsialied on maching board, i bees
and quanifes requined by B sysies which utlizes e heatt the e liquidy
miesed oy & shiil Bme bafore being pusted io the nsbuizsion nozze
This mathod alivws $e heat prodaction ol low cost, without fouling

I odiar eadiusd papes, it polluland sz much Beiow B

b frsesd by e reg for thirser Bvesr peculuinities, the
Emztsdiod od tumars are commonly defined high lechaokbgy

products pumassd fo coalai bolh anerpalic consumpbon and

Burner leatures
Fusl  Heavy o (max 50°E at 50°C)
(0 cow. 9500 koalg) + Waler | 15% average)
Opeeration : Modulaiing (15)
Lise Kol pressure of vacium kimaces
Blecinc fan * soparain, 1o be selacted as o funcion of the back
Wl i e comibushon chamiber

Frownr supply 3x 380V, 50 Hz - auilaries 220 V

Busnes
Model

TI0  HDEM
TRZ5  HDEM
T25  KDEM
TR4D  WDEM
T4 NDEM
TRED  KDEM
TE)  WDEM
TRED HDEM
TEl  KDEM
TR120  WDEM
T120  KDEM
TR150  NDEM
T150  NDEM

Burners Series T...NDE.M

eria shndard resfradions on neguest

Ther berner sl be Jed by an Od fow aqual ko 3 Bmes s mansum consamplon
por howr, af TG domp & @ constfant ¢ of 3 bar and Maved of of

lnasi 750 micron; we sugges! Jo sdopd Bhe sysiom degram indicaled by e
Sianderd LW 848, The Waler, whose havdss degovs o oo be higher fun
S0°F, have fo mach e bumar wilfh 8 5 bar pressurs.

Tharmal Heavy 4l Renistara Putrip

capaciy M Makor
L Kcalh kgh kW
035010 1120 1 100 075
038018 1670 14 150 10 075
035025 2510 21 18 1.1
035030 3350 28 18 1.1

225

300
035040 4460 38 400 24 1.5
035050 5580 48 500 4 22
035060 6800 57 600 0 22
035070 7800 67 T00 30 3
035080 9480 8.1 850 44 3
w35 11720 10 1050 44 4
03520 1400 115 1200 60 55
035140 15600 134 1400 -
035180 1700 153 1600 -

* saparaln dask swichboand of pansiboand , complet & mgands power and sukanty
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Gas | Emulsion (Heavy Oil+ Water)  Burners Series T...GNDE.M

Generalities

This barmesr contans in dsel everghing an Indusiry requies Io aafaly i
nagd for

- mnengahi: conls seduction

« poliutan emesons reducion

- menace oninmuly guaranise

Bumer features
Fusl G v BS00 kealim®) Hibmbar

Haavy ol (mae, 50°E » 5)°C)
(me.y. 5600 koalig) + Water (15% average)

Diparation - Modulstig (115)
Lise for pressure o vatuum lmacss
Ebenctre fan - sipamin, o b seleciod a3 8 kancbon of the bad

prasars valus 0 B combushon chambed
Ga s wilvia - bbb defined f for Matieal gas of L P G
Prowoet supply 3 x 380 W, 50 Mz - ausdaries 230V

The bumned must be led by an 08 fow eqeal o 3 mes @ massum
consurnpon per hour, &l T1°C lemy #la P of 3 bar
and filtered ol ot loast 230 micon, we sugges! 1o adopt the sysiem deagmm
Ieceaied by the Standerd UM B848. The Water, whose hadesss degree
musl fot be hagher than 40°F, hawve do neach B bumer wih & 5 b
e

Flow Resisiors:  Pump

Nat gas Emalsion Mador
Hmi'ih kg'h

»x
=

T e 0 :
TR25  GNDEM 1450 13 T (L] 0 075
T25  GNDEM - 00 18 11
TR40  GNDEM 0% 3350 29 3@ 300 ® X]
T4 GNDEM 05 4180 36 4n s 1] 15
TRE0 GNDEM o 5300 45 5% 475 1] 22
Tl GNDEM B0 55 64 578 30 23
TR80 GNDEM 0S0O70 7250 B2 7M 850 30 3
TE)  GNDEM 050080 8530 76 90d 800 T 3
TR120 GNDEM 05000 11150  B6 1128 1000 ] s
T12  GNDEM 0SMZ0 12830 109 1288 1180 0 55
TR150 GNDEM 050140 13380 115 1385 1200 - -
T150 GNDEM 050150 15500 125 1488 1300 :

* sepaiinte desk ssitchboatd or panebosrd | complele a8 regaids power s anikanes
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Accessories for Burners Series T...

Generalities

Thery aew wikznd for the second pre-haating of the feal O they s used in
the sl supply circuits applied 1 the buses lor fuel Of o O emulsibed
with wales, thery et the Od from the siocking task ($07C) and prabest i
up o ahout TG, ready io be pushed into the ring cecuit of the bumaes(s)
sl gy

e recomimend io nstall Tem acooeding o what s ndcaled by e
Standaeds LI 9248

The Tk copaacity muest b equal o about 3 imes the macmum
corsumpban per bour ol the bumes(s) placed n the Stabon.

Fior their posiioning and hydrelic pipings, we recommend e comply with
what i indicated by the Stedard UHIG848,

Burner fealures

Type worbesl

Elecinc Resisions 3x 3N, complete with a thermostal
Cold + tainleas sheed, for waler healed ot 85°C
Power supply 32 380V 50 He

SER 1000
SER 2000

TANKS SER...

Lagend
Gt dor o bading from ihe lank

. 1 Colgaie
i ||-.- 1 iring crowing gae forburmats) suppy
12 Odring el gile
- 13 Connaclor box
™ .- 14 Ne 03 Elsciae resiions
- 15 Mascal dump vabe
16 Supportioet
iF  idem as fem 14
18 Loadng pipe dafibulor

Burner sefup

= Vartical cylindncal body in stankss steol plate = N3 support feet on e foor = stainkess stenl waler cod = Nr, 3 Elecinc resisiors = workinesisions themostat =
salrtyieseviors hemaostat = hemomeder » Maximum level probe = Minemum kevel probe = salisty level switch = double connection gaies = mud dumg vabe =

connecion box mnd wiring hamesses = insulabion poiecied by a PVC coaling
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Accessories for Buners Series T... PUMPS FRAME / Qil Filters

Generalities

I e o make the camying oul of B fusl 04 supply sysiem io the bumer
farsler and less subjec! o enorsin ibiing of the wasous comg

vt pquip 8 hydmulically and elocincally preassemibled Linit, on which, aach
fme, the components sesuling in the design will be placed.

Burner features

Twpe Fanled sieel frame with an ani-drpping

Model Code Height Width Depht Capacity *
UPF 2004 030002 1 m 1
Accessories for Burners Series T... water PUSH UNIT

Generaliies

[For e sanvics ko the bumars for fusl O 1o be emulsiled wih
waiker on miaschang board, we e equpped this hydtabcally and
wlacincally peasssombled unit, ready 10 be conmacted 1o both water
pope: rsbwiork and bumes. The unl can be supplied either in cased
werson LGS0 of in open version LGS 2000,

Burner features

Tipe T cased in & metalis box

Pumps + Hr, 2 with peripheral fan whel - 80U - 20,37 KW -
2900 rew fmin - conn 12" Mod NTpT8

Wiaer Lk  capacty 30 |

Power supply (3n380V, 50Hz

Cased varsion UGS2001

Depht Capacily *
mm It
UGS 2000 035001 1600 1000 400 30
uGs 2001 025002 1300 1200 400 5]

Burner setup Mod UGS2001)
# puasriied mostalbe: bos: for support on the Boor + waer tank » Kr. 02 pumgs jore as 8 spase Ky the olher one] » pressuns reguiaios » lervel swikch » wing hamess »
* gauge wilh push bution valve » thermostal » nebel solancd valve » thermomeler

(=" = Y
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Azienda con Sistema Qualita

Certificato 1ISO 9001
Nr. certif. 50 100 10767

i

Belarus Certification

11-1-0389-2012




