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Derivation for equations used to calculate adiabatic expansion
The two equations used to convert a pressure profile to volume were:
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Derivation of Eq(1), starting from adiabatic relationship of pressure and temperature:
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Derivation of Eq(2), starting from adiabatic relationship of volume and temperature:
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Volume Profile used in engine-like simulation

Table 1 Pressure and Volume profile for engine-like simulation. Averaged from over 500 CRF RON 100 runs

Crank Angle Degree time/ms P/bar V/cmA3
-146 0 1.08943 9.02700647
-145 0.278241514 1.0877 9.02700647
-144 0.556483027 1.092386 9.008259364
-143 0.834724541 1.100782 8.95695933
-142 1.112966055 1.108882 8.908007308
-141 1.391207568 1.107988 8.913283004
-140 1.669449082 1.113268 8.881688252
-139 1.947690595 1.1058 8.926489622
-138 2.225932109 1.12621 8.805269925
-137 2.504173623 1.12876 8.790345858
-136 2.782415136 1.13881 8.732255179
-135 3.06065665 1.13808 8.736112698
-134 3.338898164 1.146564 8.688048762
-133 3.617139677 1.155816 8.635882342
-132 3.895381191 1.159486 8.61500076
-131 4.173622705 1.169682 8.55900234
-130 4.451864218 1.177792 8.514660291
-129 4.730105732 1.194806 8.423775932
-128 5.008347245 1.205688 8.366912552
-127 5.286588759 1.21604 8.313553785
-126 5.564830273 1.217262 8.306914309
-125 5.843071786 1.232756 8.228954523
-124 6.1213133 1.23934 8.196250759
-123 6.399554814 1.240644 8.189729782
-122 6.677796327 1.257538 8.106721957
-121 6.956037841 1.276934 8.014391597
-120 7.234279354 1.284074 7.981043052
-119 7.512520868 1.302316 7.897305204
-118 7.790762382 1.301502 7.900701244
-117 8.069003895 1.31481 7.840975569
-116 8.347245409 1.334996 7.751901333
-115 8.625486923 1.349028 7.691404437
-114 8.903728436 1.370482 7.600695729

-113 9.18196995 1.377792 7.570581511
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Sensitivity analysis for engine-like simulation

Conditions: ¢ = 1, TO =400 K, PO =1.09 bar, adiabatic, effective V(t) defined by RON100 P(t) for pure
butane and blends of 2% mol additive in butane. Local sensitivity is taken at T = 925K. For the additive
blends, the top 50 most sensitive reactions from pure butane are filtered out to emphasize the effect of the
additives. Reactions are drawn in the direction which they proceed at the given time point. Note that the
range for the x-axis is not constant between figures.

Butane Sensitivity at 925K
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Figure 1 Sensitivity analysis for OH concentration for the engine-like simulation of butane given at t = 4.62 ms and T = 925K.



o-cresol Sensitivity at 925K
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Figure 2. Sensitivity analysis for OH in a 2% mol o-cresol blend in butane for the engine-like simulation given at t = 4.62 ms and T
=925K. The top 50 sensitive reactions of pure butane were filtered out to underscore the reactions involving o-cresol..



p-cresol Sensitivity at 925K
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Figure 3 Sensitivity analysis for OH in a 2% mol p-cresol blend in butane for the engine-like simulation given at t =4.62 ms and T
=925K. The top 50 sensitive reactions of pure butane were filtered out to underscore the reactions involving p-cresoll.



m-cresol Sensitivity at 925K
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Figure 4 Sensitivity analysis for OH in a 2% mol m-cresol blend in butane for the engine-like simulation given at t =4.62 ms and T
=925K. The top 50 sensitive reactions of pure butane were filtered out to underscore the reactions involving m-cresoll.



Ethylphenol Sensitivity at 925K
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Figure 5 Sensitivity analysis for OH in a 2% mol ethylphenol blend in butane for the engine-like simulation given at t = 4.62 ms
and T = 925K. The top 50 sensitive reactions of pure butane were filtered out to underscore the reactions involving ethylphenol..



Xylenol Sensitivity at 925K

"o )@\_Hﬁ, — He-O ”‘/@)‘ 7

0, *ug g —> MO, +  c6Cuy

/\/\‘_‘J.w.“"@ a/\/\‘_l,r--.uﬂ |

-0.10 -0.05 0.00 0.05 0.10
Sensitivity

Figure 6 Sensitivity analysis for OH in a 2% mol xylenol blend in butane for the engine-like simulation given at t =4.62 ms and T =
925K. The top 50 sensitive reactions of pure butane were filtered out to underscore the reactions involving xylenoll.



