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Laminar Flame Speed Model of Fuel Blends at Elevated
Temperatures and Pressures
Jung Joo Byun
ABSTRACT
Iso-octane, n-heptane and their blends were tested in a constant volume combustion chamber to measure la-
minar flame speeds. The experimental apparatus was automatically controlled to enhance the accuracy and
data acquisition speed. A large database of laminar flame speeds at elevated temperatures and pressures was
established. From this database, laminar flame speeds of iso-octane, n-heptane and their blends were investigated
and analysed to derive new correlation to predict laminar flame speeds at any blending ratio. The new flame
speed model was successfully applied to these fuels with limited range of errors.
Key Words : Laminar flame speed(3 3} < %), iso-Octane(©] 4= €}), n-Heptane(= % 31 &), Fuel blends
(EFd8)
NrTHED
G, : Specific heat 7, : Flame temperature
£, : Activation energy T7;, - Ignition temperature
Nogane - Octane number
P Pressure a : Thermal diffusivity
R, : Universal gas constant 5, : Reaction zone length
S, : Laminar flame speed A : Thermal conductivity
7; : Unburned air/fuel mixture temperature : Density
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Parameters of the calculated laminar flame
speed test

iso-Octane, n-Hpetane,

25is0-Octane/75n-Heptane,
50iso-Octane/50n-Heptane,
75is0-Octane/25n-Heptane

170, 185, 200

Fuel

Initial temperature (C)

Initial pressure

1, 3,579
(atm gage)

7 cases(stoichiometric case is

Equivalence ratio in the middle)
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Fig. 3. Experimental result of a representative expe-
riment.
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Fig. 4. Flowchart of the computational procedure.
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Table 2. Number of data points, equivalence ratio range, temperature range and pressure range of each tested fuel

Fuel iso-Octane 25Hep750ct 50Hep500ct 75Hep250ct n-Heptane
Number of data points 364 322 314 307 288
Equivalence ratio range 0.84-1.20 0.84-1.20 0.84-1.20 0.80-1.18 0.81-1.19
Temperature range (C) 181-255 186-253 185-254 186-253 181-255
Pressure range (atmg) 2.33-15.89 2.37-15.56 2.43-15.73 2.37-15.69 2.34-15.89
T=185°C
I: n-Heptane II:75Hep250ct I : 50Hep500ct IV :25Hep750ct V : iso-Octane
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Fig. 5. Laminar burning velocity and flame temperature of iso-Octane, n-Heptane and blends(T;= 185, P,= 3,5,7

atmg).
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Table 3. Fitting result of iso-Octane
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