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Exact measurement conditions and corresponding ignition delay times obtained in the 

high-pressure shock tube study 

Mixture M1: 6.431% DME, 19.378% O2, 74.191% N2 (φ=0.996) 
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Mixture M2: 6.408% DME, 19.186% O2, 74.406% CO2 (φ=1.002) 
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Mixture M3: 3.914% DME, 11.453% O2, 84.633% N2  (φ=1.025) 

T (K) P (bar) τ   (ms) τ1st   (ms) 
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Mixture M4: 3.929% DME, 11.500% O2, 44.599% N2, 39.972% CO2  (φ=1.025) 

T (K) P (bar) τ   (ms) τ1st   (ms) 
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Mixture M4.1: 3.923% DME, 11.488% O2, 44.552% N2, 40.037% CO2  (φ=1.024) 

T (K) P (bar) τ   (ms) τ1st   (ms) 
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Mixture M5: 2.037% DME, 11.894% O2, 46.124% N2, 39.945% CO2  (φ=0.514) 

T (K) P (bar) τ   (ms) τ1st   (ms) 
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Mixture M6: 7.359% DME, 10.788% O2, 41.837% N2, 40.016% CO2  (φ=2.046) 

T (K) P (bar) τ   (ms) τ1st   (ms) 
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Comparison of ignition delay times obtained based on the time 

history of OH radical and temperature time history for Zhao and 

San Diego mechanism. Ignition delay times correspond to the 

mixture M4 at a pressure of 35 bar 

 

 

 

 



 
Performance of various reaction mechanisms at nominal pressure of 

35 bar for stochiometric mixture M4 (φ = 1.0) obtained with constant 

volume assumption 

 

 
Performance of various reaction mechanisms at nominal pressure of 

35 bar for stochiometric mixture M4 (φ = 1.0) obtained with variable 

volume assumption 



 
Performance of various reaction mechanisms at nominal pressure of 

15 bar for stochiometric mixture M4 (φ = 1.0) obtained with constant 

volume assumption 

 

 
Performance of various reaction mechanisms at nominal pressure of 
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Performance of various reaction mechanisms at nominal pressure of 

50 bar for stochiometric mixture M4 (φ = 1.0) obtained with constant 

volume assumption 

 

 
Performance of various reaction mechanisms at nominal pressure of 

50 bar for stochiometric mixture M4 (φ = 1.0) obtained with variable 

volume assumption 



 
Performance of various reaction mechanisms at nominal pressure of 

35 bar for lean mixture M5 (φ = 0.5) obtained with constant volume 

assumption 

 

 
Performance of various reaction mechanisms at nominal pressure of 

35 bar for lean mixture M5 (φ = 0.5) obtained with variable volume 

assumption 



 
Performance of various reaction mechanisms at nominal pressure of 

35 bar for rich mixture M6 (φ = 2.0) obtained with constant volume 

assumption 

 

 
Performance of various reaction mechanisms at nominal pressure of 

35 bar for rich mixture M6 (φ = 2.0) obtained with variable volume 

assumption 



 
Evaluation of different reaction mechanisms: Relative deviation between predicted and 

measured ignition delay times of stoichiometric DME/air mixture diluted with 40% CO2 

(mixture M4) using exact measurement conditions corresponding to nominal pressure of 

15 bar. Ignition delay times were predicted using the constant volume assumption. 
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Evaluation of different reaction mechanisms: Relative deviation between predicted and 

measured ignition delay times of lean (φ = 0.5) DME/air mixture diluted with 40% CO2 

(mixture M5) using exact measurement conditions corresponding to nominal pressure of 
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Evaluation of different reaction mechanisms: Relative deviation between predicted and 

measured ignition delay times of lean (φ = 0.5) DME/air mixture diluted with 40% CO2 

(mixture M5) using exact measurement conditions corresponding to nominal pressure of 

35 bar. Ignition delay times were predicted using the variable volume assumption. 



 
Evaluation of different reaction mechanisms: Relative deviation between predicted and 

measured ignition delay times of rich (φ = 2.0) DME/air mixture diluted with 40% CO2 

(mixture M6) using exact measurement conditions corresponding to nominal pressure of 

35 bar. Ignition delay times were predicted using the constant volume assumption. 

 

 
Evaluation of different reaction mechanisms: Relative deviation between predicted and 

measured ignition delay times of rich (φ = 2.0) DME/air mixture diluted with 40% CO2 

(mixture M6) using exact measurement conditions corresponding to nominal pressure of 

35 bar. Ignition delay times were predicted using the variable volume assumption. 
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Thermal and chemical effects of CO2 on 

ignition delay time using Zhao 

mechanism according to approach in Fig. 

7 for pressure of 35 bar and temperature 

of 700 K (a), 850 K (b) and 1150 K (c) 

 

 

Ignition delay times obtained with different real (N2, CO2) and fictive (fN2, fCO2, thN2) 

buffer gases using AramcoMech 2.0 and Zhao mechanism 

 Ignition delay time (ms) for different buffer gases 

Mechanism 
Temperature 

(K) 
N2 CO2 fN2 fCO2 thN2 

AramcoMech 

2.0 

700 1.9403 2.0692 1.9427 2.0408 2.0358 

850 0.2323 0.3580 0.2447 0.3449 0.3241 

1150 0.1370 0.1521 0.1448 0.1656 0.1564 

Zhao 

700 2.6515 2.9112 2.6515 2.8829 2.8829 

850 0.3377 0.4173 0.3377 0.4311 0.4311 

1150 0.1660 0.1729 0.1660 0.1891 0.1891 

 


