
 

 

 
“HYBRID TECHNOLOGY” (a PATENTED Solution) 

 
In a Mag-drive Pump, the heat produced by the eddy current (Foucault) in the rear shell area, is partially 
dissipated by the pumped liquid that circulates in the path between the rear shell internal wall and inner 
magnet external area, and partially by the air that circulates between the external magnet internal face and 
rear shell external wall. 

 
 

HYBRID TECHNOLOGY REAR SHELL 
 
Based on an accurate test, the results of these two thermal flows were measured to be around 60/40 ratio. 
It is evident that the “refrigeration” fluid has to move through a narrow section and for this reason the flow 
depend on the ΔP. 
It is to consider also the viscosity and the rotation speed. 
Liquid movement is helical. 
 
Based on what said above, we know that the thermal flow increase linearly with the rear shell thickness, 
considering a fixed selected material, the temperature difference between the internal and external rear 
casing surface will increase, when increasing rear shell thickness. 
 
Moreover, we have to consider that normally the materials used to fabricate the rear shell are 
Hastelloy®C276 or Titanium and both materials have a bad thermal conductibility ( Compared to brass 
Titanium is about 54 times worse, and HC®276 about 44 times worse). 
 
Based on that it is easy to understand the importance to reduce, as much as possible, the rear shell 
thickness. 
 
In order to verify it, M Pumps conducted a number of tests, using the new Patented rear shell “Hybrid” 
compared with a traditional rear shell used by the competitors. 
 
The Hybrid is composed by a rear shell in Hastelloy®C276 with reduced thickness but in conformity with 
API685 standard. This one is inserted into another rear shell made of a special fiber carbon composite. 
 
The standard rear shell is made of Hastelloy®C276 with a thickness of 1,5mm.  



 

 

 
It has a built in micro temperature sensor in between the two rear shells (Hybrid) in the area that 
correspond to the internal magnet location. 
 
We installed, on the standard metallic rear shell (S=1,5mm), another temperature micro sensor.  
The magnetic coupling we used, for this test was the one for our pump size 50-200 ISO 2858, our type B1-
B1. 
 
 

 
 
 

CENTRIFUGAL PUMP WITH HYBRID REAR SHELL 
 
This are the results of the magnetic losses measured at 2960 RPM: 
 
The water used for the test had an inlet temperature of 30,2°C. 
 
Measured temperature table in both cases: 
 



 

 

HYBRID 0,5 kW         STANDARD 1,5 kW 
 

            

15  51,3  31,5    15  51,3  56,8 
20  51  31,6    20  51  56,4 
30  48,6  31,8    30  48,6  55,6 
40  44,9  31,9    40  44,9  55,7 
50  39  32    50  39  55,7 
60  31,7  32,2    60  31,7  54 
 
These tests show clearly that using the “Hybrid” the temperature increased maximum 2°C while using the 
traditional rear shell in HC276 temperature increased up to 27°C. 
 
It is evident that the “Hybrid” is a safe solution that prevents  possible liquid flashing inside the pump and it 
is considered as the best solution for condensate liquids. 
 
The Hybrid is in conformity with API685 standard that allows a corrosion limit of 0,3mm. 
 
As stated above the flow of the liquid that circulates in between the internal magnet and rear shell is fixed. If 
the process requires higher pressures, for the pump body is easy, just simply change the material to 
withstand the pressure, but the rear shell thickness must be increased. 
 
Increasing rear shell thickness, means increasing the magnetic losses and as the flow through the internal 
magnet / rear casing is fixed, we will have a temperature increase. 
 
In case where the process requires higher pressure, by using the Hybrid, the internal metallic side will still 
always have the same thickness while the external side in fiber carbon will be modified to withstand the 
pressure conditions. In these conditions there will not be a temperature increase inside the pump. 

 
 

HYBRID TECHNOLOGY REAR  SHELL WITH PT 100 PROBE 


