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INTRODUCTION

Acknowledgements

The client requests that an electric kiln be designed such that a 

variety of metals can be heat-treated in a safe, automated, and 

efficient system. Additionally, the kiln may be used for 

burning out molds for lost castings. Both uses will require a 

robust control mechanism for regulating the internal 

temperature of the kiln at specific cycles. 

After an initial design review, the team decided upon a front-

loading kiln that has an interior dimension of 6 ¾ ” x 6 ¼” x 

11” and weigh an estimated 75lbs. While the unit can be 

operated at 110v AC, it is best for the unit to be powered via a 

220v AC line rated for 20amps.  From the heat transfer 

analysis of the kiln, the expected efficiency is 96%-98%. 

METHODS

The results of the heat transfer analysis can be seen in the table below. It 

is important to note that it requires nine hours of continuous operation at 

our maximum internal temperature (2000ºF) to reach these external 

temperatures. 

The primary tests that need to be conducted are as follows*:

1. Run the kiln to verify both internal and external temperatures. 

2. Measure the power consumption of the kiln during operation while 

measuring the external and internal temperatures to determine a 

relative efficiency.

3. Test all the safety mechanisms.

*note the results of these tests were limited due to the 2020 SARS-CoV-2 Pandemic

Methods
An initial heat transfer analysis was performed to provide an external 

design temperature that could be used to offer a base line for out tests. 

The 1-D analysis was performed using a resistance analogy. Additionally, 

a transient analysis was performed to find the time required for the 

external temperature reach our design temperature. The diagram below 

illustrates the composite wall model that was used to analyze the kiln 

walls. All resistances and heat flow were worked as a flux in order to 

make our values independent of area.

RESULTS

Specifications:

• Chamber Volume - 432 in3

• Voltage - 120 / 240 VAC

• Max Amperage - 8 / 16 Amps

• Controller - Omega DPi32-C24-DC 

• Maximum Exterior Temperature: 175ºF

• Maximum Interior Temperature: 2000ºF

• Elements: Kanthal A-1 Resistance Wire 

CONCLUSIONS

Future Work:

One of the primary features a future group can add is a 

mechanism for inducing an inert environment in the kiln. 

Plumbing the kiln for an inert gas would create an oxygen free 

environment for heat treating. This can be achieved by adding 

an airline to supply argon, CO2, or similar inert gas, to the 

kiln’s interior. This modification is not necessary for heat 

treating but would provide substantial improvements to the 

heat treating. 
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The kiln is currently wired for a 120-input voltage, however a 20-

amp 240V plug is provided and the kiln should be converted to 

240V for optimal performance. 120V was wired for testing 

purposed because a 120V outlet was easier to access than a 240V 

supply due to the closure of the machine shop. Using a 220V 

supply offers an element wattage of 3600W, while using 120V 

reduces with wattage to 900W. 
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