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* Power generation system development « Fundamental aspects of NH3 cracking

* Large scale testing and combustion

* Small scale testing
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Challenges with NH3 combustion

* Slow kinetics (low flame speed) * NH3, asource of fuel NOx in flames
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Standard Temperature and Pressure A simplified reaction mechanism

Air as oxidizer

«Ammonia — It’s Transformation and Effective Utilization» AIAA 2008
Ref: Miller, J. A. et al., Combust. Sci. Tech., 34:149-176 (1983)




SPG <

Advancing Propulsion & Energy

e

Previous Study

Chemical

- Sensitivity Analysis
- Effect of %NH3

- Effect of ¢
- Effect of inlet T

Kinetics Study
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Numerical study of combustion characteristics of ammonia as Crosshiark A 4 :
. . . ST reduce reactionswhich are not effective

a renewable fuel and establishment of reduced reaction mechanisms in conversion of at least 1% of one

species

Hadi Nozari®, Arif Karabeyoglu *"*

* pepartment of Mechanical Engineering. Kog University, istanbul, Turkey A. identify importantreactionsfor

“Space Propulsion Croup Inc., Palo Alte, €A, USA conversion ofimportantradicalsin

flame speed

B. identify importantreactionsfor
conversion ofimportantradicalsin
NO, formation

reduce species in small quantities
andrelatedreactions

e 2 reduced mechanisms for steady state

conditions of engine
* NOx predictions
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Reference: Konnov mechanism
Red. Mech. 1
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Reduced

Mech.

Comparison with the experimental data
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Reduced

Mech.

Quantitative comparison with experimental data (% discrepancy)
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RESULTS Previous Study

NOx Formation
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g 0.006 - Pure H2
LL
. @ 0.005 - i
Two opposite effects: o
< 0.004 - -
°
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OX: Oxygenated species

Noticeable reduction in NO, emission under the rich conditions

P=17 bar, T=673 K
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energy source and development of reduced chemical
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Chemical Kinetics

Study
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RESULTS N
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* Constant Flame T (1730 K)
* General expectation: decrease in Total NOx (decreasing fuel bond N)
* Total NOx still increasing (despite const. thermal NOx)!
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RESULTS

Reduced Mechanism

NOx Emission Prediction
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RESULTS

Importance of OH radical in flame speed
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RESULTS

Autoignition

Importance of radicals in
autoignition and ignition
initiation

¢=0.5, T=1300 K, P=17 bar
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Outline

Why ammonia?

Challenges

Chemical Kinetics Results

Ongoing Experimental Research
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NH: as a Green Energy Source




Review

Why ammonia?

Pure Hydrogen
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