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Latest generation of omav HP7 log  
furnaces ensures favourable payback time

G. sacristani, omav

The experience of Omav Spa in the con-
struction of fast-heating furnaces for alu-
minium billets dates back to 1993 with an 
average annual output of six ovens. Today 
Omav has more than 150 ovens installed 
worldwide. In 2007 the company launched 
its wholly owned subsidiary Omav Com-
bustion Srl, which specializes in the design 
and construction of aluminium heat treat-
ment equipment such as rapid heating 
furnaces and aging ovens) and quench sys-
tems (intensive air, wave and spray – auto-
motive high intensity quench).

The aluminium extrusion industry is charac-
terized by continuous evolution in terms of 
production performance, quality improve-
ment, thermal process control (especially for 
automotive and aerospace products), reduc-
tion of investment costs and energy savings. 
Omav as a dedicated equipment supplier and 
technology partner of the industry is continu-
ously engaged in the research and develop-
ment of ever new state-of-the-art solutions.

As regards the heat treatment process, 
Omav today offers the market three different 
sets of rapid heating ovens.

The HP3 Series is the basis of a furnace 
family which is dedicated to markets where 
the cost of fuel (natural gas) is not a significant  
economic factor. The HP3 is a furnace espe-
cially attractive in emerging markets where 
basic performance standards and local com-
petition may require lower investment costs. 
The HP3 oven offers a 55% efficiency rating.

The HP5 Series is dedicated to markets 
where high productivity and reliability are a 
must. This oven was developed as a new gen-
eration of high-performance ovens in 2009; 
new construction concepts are applied such 
as air jets in the indirect preheating zone, the 
electronic control of the stechiometric com-
bustion ratios and the improvement of the 
furnace refractory layer. The HP5 oven has a 
65% efficiency rating.

The HP7 Series is the top model of Omav’s 
furnace series. It is a true product of excel-
lence that today represents the state-of-the- 
art in rapid log heating. The HP7 series was  
developed in 2012 in response to an increas- 
ingly demanding and evolving market, spe-
cifically in the extrusion of special alloys for 
demanding markets such as automotive and 

aerospace. The HP7 is an evolution of the  
HP5 oven with particular attention to effi-
ciency that reaches 75%. The oven is particu-
larly tailored for the European market where 
energy saving is an indispensable necessity.

Case study: Payback from  
HP5 and HP7 investment

The cases discussed below are the result of 
close and fruitful collaboration with compa-
nies where the ovens have been installed. Spe-
cial thanks go to Aliplast Belgium and KLIL 

Israel for their consent to the publication of  
data.

Case study: HP5 furnace
In 2010 a HP5 furnace was installed on the 
8-inch extrusion line at Aliplast Lokeren to 
replace a traditional gas furnace installed in 
1999 with the following features:
• Internal rollers
• Sliding bearings 
• Total length: 10 metres
• Heat recovery system with tube shell  
 heat exchanger
Older types of furnaces, regardless of the 

Problem Solution 

Faster roller wear Replacement every 12 months
Damage to parts of the hot shear caused by the misalignment  
of the billets because of the above mentioned point

Repair every 12 months of the push 
back cylinder

Early wear of refractory materials and burner nozzles Replacement every 12 months
High energy consumption > 30 Nm3 per tonne produced n.a.

Savings … In terms of opex / year

… on roller replacement €45,000 
… on refractory replacement €5,000 
… on replacing shearing components €10,400
… on purchasing methane gas  
(average annual consumption of 20 Nm³/t with ƞ 65%)

€27,000*

Total annual savings €87,400 

Table 1: Problems associated with older furnaces

Table 2: Cost savings by implementing an HP5 furnace

The HP5 furnace is dedicated to markets where high productivity and reliability are a must

©
 O

m
av

*Calculated on an average production of 11,000 tonnes / year with an earlier consumption of about 27 Nm³/t
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manufacturer, present a number of issues that 
involve high operating costs, see Table 1. The 
Omav HP5 furnace has resolved these prob-
lems associated with cost savings listed in Ta-
ble 2. The payback time was less than four 
years.

Case study: HP7 furnace
Based on the good results achieved with the 
HP5 furnace, Aliplast in 2014 decided to re-
place two more furnaces – on a 10’’ extrusion 
lines at the main plant in Lokeren, Belgium,  
and on an 8’’ line at the Profils Systèmes sub-
sidiary in France. The existing furnaces had  
the same features as described above. 

The two new HP7 furnaces were installed 
in the summer of 2015. The features of the 
HP7 installed on the 10’’ extrusion line are as 
follows:
• Total length: 16.5 metres
• Max. production: 6,500 kg/hr
• External rollers
• Burner nozzles of the latest generation
• Electronic stochiometric regulation
• Diversifying refractory materials of the  
 vault
• Cooled vertical thermocouples
• Intensive exhaust gas recovery system
Billet support rollers: Rollers supported out-
side the furnace with rolling bearings. This so-
lution was implemented for the first time by 
Omav in 2003 and is now a standard. Omav 
assumes a contractual warranty on this type  
of rollers of ten years. 

Burner nozzles: The nozzles have a new 
design to produce a ‘flame vortex effect’ which 
guarantees higher efficiency and low NOx 
emissions.

Combustion ratio adjustment: Adjustable 
air-gas stechiometric ratio of each zone as a 
function of the combustion air temperature. 
This system guarantees to work under ideal 

stechiometric conditions to save on fuel con-
sumption and to avoid the formation of pol-
luting gases. The power of the burners are 
variable according to the hourly production 
required by the press.

Refractory: The different layers of refrac-
tory material in the furnace chamber result in 

low temperature of the furnace outer casing 
(max. 25 to 30 °C above the T environment). 
Together with the intensive exhaust gas re-
covery system, refractories allow to reach 
otherwise unlikely efficiency levels. The con-
tractual guarantee for this type of refractory 
is ten years.

Thermocouples: The temperature sensing 
system involves the use of redundant thermo-
couples to ensure correct reading. The move-
ment is vertical so as to overcome any type  
of billet displacement. The contact point be-
tween thermocouple probe and billet is always 
concentric. A special blade cooling system 
guarantees a lifetime of thermocouples as well 
as an improvement in the accuracy of temper-
ature reading.

Exhaust gas recovery system: As men-
tioned, the intensive exhaust gas recovery  
system in addition to the combustion air heat-
ing system contributes to achieving the de-
clared efficiency level.

Table 3 shows the cost savings generated  
by the HP7 furnace. The payback time was less 
than four years.

Hot spot: the truth of gas consumption to  
heat aluminium billets – a simple calculation

Considering the fuel as methane gas with a lower calorific value of 8,500 Kcal/Nm3, we consider having 
to heat up a tonne of aluminium at 480 °C.
Consumption can be calculated with the following formula: 
Q = Qm*cp*ΔT  (1), with
Q [kcal       Necessary caloric energy  Qm [kg]       Aluminium mass to be heated
cp [J/kg °C]      Specific aluminium heat  ΔT [°C]       Temperature jump (tf-ti)
Between 0 and 500 °C the cp can be expressed as a straight y = mx + q depending on the temperature, 
where m = 0.41 and q = 903 (q is the value of cp at 20 ° C), then: cp = 0,41*T + 903 [J/kg °C]
It is therefore important to take into account the variation of the cp which on average assumes a value 
of 1,006 [J/kg °C] which translates to 0.24 Kcal/kg.
By solving the equation (1) we get the theoretical net worth value in the 100% efficiency hypothesis: 
Q = 110.400 kcal 
That is a methane gas consumption equal to: 13 Nm3/t
This simple calculation demonstrates that it is physically impossible to make an oven that consumes 
an average of 13-14 Nm3/t, as the oven’s performance under normal operating conditions is certainly 
less than 100%, being influenced by many factors including heat losses through to the chimney, leaks 
through the refractory insulation, leaks through the billet input and output doors, as well as from nor-
mal production inefficiencies (i.e. die change).

Savings … In terms of opex / year

… on rollers €25,000
… on refractory material €10,000
… on mechanical shear components €10,000
… on methane (average annual consumption of 17.5 Nm³/t with ƞ 73%) €80,000*
Total annual savings €125,000 

Table 3: Cost savings by implementing an HP7 furnace

The HP7 is the top model of Omav’s furnace series … 

* Calculated on an average production of 11,000 tpy with an earlier consumption of about 40 Nm³/t
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Final consideration

When deciding to purchase a new furnace it is 

very important to perform a detailed analysis 
of investment payback by evaluating all man-
agement costs (opex). Considering only the 

… particularly tailored for the European market where energy saving is an indispensable necessity

initial investment costs (capex) often turns 
out to be an error.

With regard to energy consumption it is 
necessary to refer to actual average consump-
tion under the normal operating conditions of 
the furnace, which include oven heating after 
production stoppages, temperature mainte-
nance during the change of dies, and working 
conditions in which the oven does not perform 
optimally. Often, low consumption is prom-
ised to an extent that is sometimes impossible 
to achieve because it would require 100%  
yields in the oven.

The HP7 furnace has become a standard 
in the Omav production range and has been 
chosen and installed by many customers.

In February 2017, production tests of an 
HP7 furnace were completed with the fol-
lowing results: consumption of 136 Kcal/kg is 
15.8 Nm3/t for heating at 480 °C, production 
of 3,200 kg/hr and a maximum oven efficien-
cy of 81%.
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