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Light gauge scrap and alloy additions can be charged through 
the EMP Vortex with the furnace door closed, improving yield 
and improving furnace and cycle time efficiency.

Alloy Addition
Typical Mixing Time Per 

Tonne of Material

Silicon 10–15 min

Magnesium Ingot (10 kg) 10 min

Manganese Flakes 8–10 min

Iron
Splatter/Flakes

10–15 min

Copper Cuttings 15 min 

Alloy Addition
Yield by 

charging 
through EMP

Yield when 
charged directly 

to furnace

Lump Silicon 97% 94%

Magnesium -  
10 kg ingot

98% 90%

Manganese 98% 94%

Iron Splatter 98% 90% (powder, tablet)

Copper 99% (swarf) Only tablets

MELT CYCLE TIME (IN MINUTES)

NO EMP WITH EMP SAVINGS DOOR

Charging (door open) 60 60 0 Open

Melting (door closed) 180 162 18 Closed

Stirring 10 0 10 Closed

Drossing Off 20 20 0 Open

Sampling/ Alloying 20 0 20 Closed

Stirring 15 0 15 Closed

Homogenizing/ Temp 20 12 8 Closed

Sampling/ Alloying 0 0 0 Closed Melt Cycle Reduction 19%

Drossing Off 20 20 0 Open

Transfer 20 20 0 Closed

CYCLE TIME/ MIN 365 294 71 100 Total door open time

CYCLE TIME/ HRS 6.08 4.90

CYCLES/ 24 HRS 3.9 4.9
Example of possible improved furnace cycle time and increased productivity for a batch type furnace which drains completely each cycle.

EMP SYSTEM OVERVIEW
Introduction
In today’s competitive market aluminium casthouses are 
constantly striving to drive down costs and increase productivity. 
The opportunity now exists to achieve these objectives. 
Limitations and maintenance expense had left the industry 
looking for technology options.

The EMP melting system which incorporates the EMP pump and 
patented charge well in a closed loop, does two things:

It allows scraps and other elemental additions to be loaded 1.	
into many different types of aluminium melting furnaces in 
a uniquely efficient way.
It also allows for a very effective stirring solution through the 2.	
normally static bath with the obvious benefits of temperature 
and chemical homogeneity, ease of alloying and finally 
production increase.

The  aluminium  chips and  light grade scraps can  be rapidly 
submerged in the process well thus maintaining the melt rate of 
the material, while achieving high levels of thermal efficiency. 

The rapid submergence 
of material minimizes the 
melt loss equalling the 
best available melting 
technology.

The high circulation rate of 
molten metal ensures high 
degrees of temperature and 
chemical homogeneity.

Main System Components
The EMP system has two main components:

The electromagnetic pump1.	
The charge well2.	

The EMP Pump
This is the heart of the system and comprises of a multi-layered 
coil assembly that surrounds a special ceramic tube. This tube is 
supported within a stainless steel framework. The linear motor 
principle is well developed and widely used throughout industry. 
It uses the phenomenon of magnetic repulsion which propels 
a conductor through a magnetic field. The powerful magnetic 
field generated by the multi-layered coil wraps around the 

ceramic tube and the corresponding eddy currents induced 
in the aluminium propel the molten aluminium through the 
refractory tube.

The molten metal is propelled 
one way or the other, depending 
on the polarity of the field.

Reversing the electric field 
reverses the flow. Increasing 
and decreasing the voltage 
controls the flow rate.

The system contains no moving parts and therefore inherently 
reliable. Maintenance and component wear are minimized.

The pump is connected in line between the charge well and 
the furnace.

The pump is small enough to fit in restricted spaces and is 
designed to allow a simple maintenance procedure for replacing 
the refractory lining.

The Charge Well
This refractory lined vessel is the second key component of 
the system. The pump leg and the return leg connecting the 
charge well to the furnace along with the patented charge-
well ensure that the appropriate ‘vortex’ is created within the 
charge-well. The sub-surface 
controlled stir provided by the 
electromagnetic pump and 
the specially designed charge-
well provides an upward and 
horizontal motion to the liquid 
metal.

Vertical flow patterns and the 
resulting ‘Vortex action’ in 
the charge-well means that all 
charged material is instantly 
submerged in molten metal. 
This minimizes the possibility 
for losses through oxidation.

The EMP pump combined with 
the Lotuss Vortex can be used 
to transfer molten aluminum. 
Aluminum can be transferred 
to fill ladles or crucibles at a 
very efficient rate with less 
oxide generation.

Aluminium can also be 
transferred to feed casting 
operations, very fine head 
levels can be maintained 
using automated laser control, 
oxide generation is reduced 
improving metal quality.

Main system components showing connection to two standard 
furnaces and one tilting furnace.
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EMP System - Key Benefits 
Powerful subsurface Molten metal 
circulation

Minimal disturbance of bath surface, reduced oxide •	
generation and oxides are not stirred into the bath which 
improves metal quality.
Excellent chemical and temperature homogeneity•	
Improved furnace efficiency, reduced natural gas usage and •	
improved furnace cycle time.

Moderate electrical power usage
The EMP operates on an average of 55 KwH

EMP with Lotuss Vortex
The EMP charge well with vortex is located outside the •	
furnace. This allows for charging light gauge scrap and chips, 
alloying materials and sampling to be done with the furnace 
door closed. (improved furnace cycle time)
The Lotuss vortex is specifically designed to improve metal •	
recovery of light gauge scrap and alloy additions by quick 
submergence. Our customers are reporting recovery of clean 
scalper chips of 98.4% and magnesium recovery of 96%.
Ability to transfer molten aluminium at efficient rates or •	
fine control to casting operations with minimum oxide 
generation.
No erosion of furnace refractory’s – of the 70+ EMP •	
installations “world wide” there have been no reports of 
premature failures of any part of the furnace lining due to 
metal circulation from an EMP system.
The EMP system is extremely reliable – in the event of a •	
pump failure a spare pump can be installed in approximately 
eight hours. In addition, there is easy access (to 4” diameter 
clean out ports) for both the pump and return leg tube for 
cleaning manually if required.
Training – Upon commissioning an EMP system, the EMP team •	
offers a very comprehensive training program which not only 
covers the operation, mechanical and electrical specifics for 
the EMP system. But also covers furnace operating practices 
and how to improve furnace performance, melt cycle times 
and metal recovery for the furnace operator. Operator training 
manuals are written specific to the site.
Ability to purchase and utilize light gauge scrap normally not •	
suitable for direct charge furnaces or in house scrap which 
is normally sent out for toll processing or sold.

Cost Benefits
Increased production•	
Reduction in spare parts requirement and maintenance •	
stoppages
Increased metal yield•	
Energy savings•	

Flexibility in choice of scrap feed
Aluminium swarf and turnings can be melted in the EMP •	
charge well without the need for fluxes.
Aluminium swarf melted by this method has a metal recovery •	
equal to that of an induction furnace.
Other forms of aluminium scrap can be melted in the charge •	
well; these include baled material, fragmentized aluminium, 
baled foil, trimmings, and UBC’s etc. The limiting factor on 
melt rate being the size of the metal bath and the efficiency 
of the burner system.

Improved Alloying Capability—
Elemental addition
All the alloying additions, for example Silicon, Copper, 
Magnesium, Manganese, Iron and Titanium can be made 
through the charge well ensuring rapid mixing and achieving 
good levels of homogeneity.

Improved Temperature Homogeneity
The EMP circulates molten metal at high speed, thus ensuring •	
uniform temperature throughout the metal bath.
The high circulation rates minimize the temperature gradient •	
of the bath in the order of 4 degrees Celsius.
The high circulation rate of the molten metal improves the •	
efficiency of the thermal heat transfer from the burner system 
to the molten metal.

Production Capacity
Increased melt rate & decreased furnace cycle times through rapid 
metal circulation improves the production capacity by 15 to 25% 
(depending on installation) in comparison to a static bath.

Yield Benefit
The circulation of metal is sub-surface therefore minimizing 
dross formation.

Operational Flexibility
The EMP will start to function as a melting facility when there •	
is as little as 150mm of metal in the furnace.
The EMP can be left running when there is no metal •	
present.
The EMP operates at its best when continuously pumping •	
metal 24 hours a day, 7 days a week.
Combines pumping, melting and stirring functions.•	

Reliability/Low Maintenance
No moving parts•	
Low wear rates /proven reliability•	

Installation Flexibility
Retro-fit to existing reverberating furnaces possible

Environmental
There are significant improvements in environmental control

Pyrotek’s worldwide locations provide fast reliable service. 
Please contact us for additional information.

Note: The physical and chemical properties listed represent typical, average values obtained in accordance with accepted test methods and are subject to normal manufacturing variations. 
They are supplied as a technical service and are subject to change without notice.
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