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The aviation industry contributes over 915 million 
metric tons of CO2 and NOx annually. In response, this 
project aims to develop a biofuel mix and carbon 
capture system to significantly reduce these emissions, 
while maintaining engine efficiency.

Three separate tests are performed to test the 
effectiveness of the fuel and carbon capture:
1. Jet-A without Carbon Capture
2. Jet-A with Carbon Capture
3. Biofuel mixture with Carbon Capture
Data Gained from each test include:
• Gas Composition
• Pressure
• Temperature

Using the Gas Composition data, the effectiveness of the biofuel and carbon capture to reduce Nitrous Oxides and Carbon Dioxide, respectively, can be validated. The pressure 
and temperature data is used to calculate other performance characteristics of the biofuel in comparison with Jet A fuel. In addition, the Calcium Compounds from tests 2 and 3 

are examined using Mass-Spectroscopy to confirm that a reaction has taken place between the Calcium Oxide and Carbon Dioxide.
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The test stand is a GE J85 Jet Engine, which runs off Jet 
fuel type A. Overall, 1kg of Jet A produces 3.16kg of CO2 
and 0.3kg of NOx.

• Need to Decrease both CO2 and NOx
• CO2 and NOx display inverse relationships

To combat this, the biofuel must increase CO2 & 
decrease NOx. A separate system will decrease the CO2.

• Utilize biofuel to lower NOx & Increase CO2
• Use a Carbon Capture device to deplete CO2

Jet A is comprised of Kerosene-hydrodesulfurized & 
Kerosene (petroleum), which alters its chemical 
properties by increasing NOx. To reduce NOx, a 20% 
alteration (B20) is needed:

• 13.5% Kerosene (unadulterated) & 6.5% Ethanol 
(biofuel) displacement

• B20 will decrease both NOx by 12% & CO2 by 5.9%

Larsen Industries and Northrop Grumman who 
supported this project who without which this work 
would not be possible.
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Comparing the Gas Composition Data from each 
test, the effectiveness of the carbon capture can 
be validated. The pressure and temperature data 
are used to calculate other performance 
characteristics of each fuel. In addition, the residual 
Calcium Compounds from tests 2 and 3 are 
examined using Mass-Spectroscopy to confirm that 
the Calcium has reacted.

The carbon capture system was designed to both 
withstand and utilize the extreme conditions of jet 
exhaust (~650°C). The Carbon Capture pipe system 
is made of 304 Stainless Steel, which has advantages 
including: High melting point, availability, low cost, and 
rigidity. For this project, Calcium Carbonate Looping 
was chosen which uses the high temperature of the 
exhaust to convert Carbon Dioxide into a stable Calcium 
compound. The calcium oxide is introduced into the 
flow where it reacts and bonds with the carbon dioxide 
at high temperature causing a solid sequestration of the 
carbon dioxide.
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The testing Setup used for this projected included 
the use of Larsen Motorsport's Biofuel Test Stand. 
Pictured above is the full exhaust and carbon 
capture design built by this team attached to the 
test cell. The collection design is made to attached 
to an EGP outlet which is placed in the flow of the 
exiting exhaust. From this pressure couple on the 
engine, we were able to collect pure exhaust 
samples for testing. This pure exhaust sample is 
then passed through the carbon capture, heat 
exchanger, and exhaust collection bags.


