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Motor-CAD Circuit Editor 

Description 
This document gives a brief description of how to use the Motor-CAD circuit editor. In this 
case we use the circuit editor to couple the Motor-CAD thermal network to a separate 
thermal network developed by the user to represent a flange mounted gear box. The circuit 
editor can be used to set up thermal models for all kinds of device connected to the motor or 
to represent the thermal circuit for the equipment in which the motor is enclosed. 

Motor-CAD Model Without Gearbox 
Below we see a typical thermal model of a BPM motor as automatically created by Motor-
CAD. In this case we are modeling the default BPM motor in Motor-CAD with a simple TENV 
housing that has a mix of natural convection and radiation cooling from the simple housing. 
We can model more sophisticated cooling types such as water jackets, wet rotor cooling, 
through ventilation, TEFC, if we wished. The cross-section of the machine is shown below: 
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The thermal network automatically set up by Motor-CAD to calculate the steady-state and 
transient nodal temperatures is shown in the Schematic below: 
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The colours are the same in the schematic as the components in the cross-section editor. 

Predicted temperatures can also be shown on the motor cross-section and transient results 
using temperature v time graphs: 
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In the above analysis the transient was for the duty cycle load (2 cycles of the load in this 
case) shown below: 
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Motor-CAD Circuit Editor 
Results can also be viewed in the circuit editor shown below: 

 

The type and amount of information displayed on the editor is selected using the radio-
buttons and checkboxes on the left hand part of the screen. 
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Gearbox Thermal Network 
Below we see a simple thermal network model that has been created to represent the heat 
transfer through a flange mounted gearbox: 
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Motor-CAD Model With Gearbox 
We can use the circuit editor to add the thermal network for the gearbox to the thermal 
network for the motor and calculate the steady-state and transient thermal performance for 
both together. 

The circuit before editing is shown below: 

 

We need to add the new circuit to the [Front Endcap] node which is node number 4 in the 
circuit above. 

In the circuit editor we click on the [Editor] tab where we can add the additional thermal 
resistance and thermal capacitance components to the circuit. We can also create new 
nodes and add power sources. In this case we need to add three new nodes for the 
Gearbox, Gearbox Mount and Chassis. Below is a screen capture when we are in the 
process of creating the 1st new node. We can select a node number that is not being used, 
number 5 in this case: 
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The Gearbox node is connected to the [Front Endcap] node using a new resistance that we 
input using the editor: 
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Row and column number are used to control where the new circuit components are shown in 
the editor: 
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We can now add the remaining circuit components: 

 

They are shown in the editor below: 
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The steady-state results are displayed directly on the circuit using the options on the left 
hand side of the screen: 
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In this case we have an additional 9.7W dissipated through the gearbox. We could construct 
a more sophisticated circuit for the gearbox that includes additional gearbox losses that 
could heat the motor up rather than give additional cooling. 

The [Schematic] circuit also displays the results with the gearbox attached but does not 
display the gearbox thermal components. 

The thermal transient also includes the new nodes in the simulation as shown below: 

 

If we go directly from the transient graph to the circuit editor we can view the final transient 
temperatures: 
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Saving and Loading Edited Circuits 
We can save the new circuit created and import it into another Motor-CAD model using the 
options highlighted below: 

  


