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Development of the estimation method of fuel ignitability using a real-time
measurements of the fuel components with laser absorption spectroscop

Tanaka, Kotaro
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In this study, we have developed the measurement device of the bio-fuel
concentration in the blended fuel using mid-infrared absorption spectroscopy. In addition to that,
ghe ?hemécal kinetic model for estimation of the ignitability of the bio-blended fuel has been

eveloped.

The spectra of the representative hydrocarbons included in the bio-blended fuel were obtained using
a Fourier-transform infrared spectroscopy and the appropriate absorption band for quantitative
measurements of the bio-fuel was selected.The chemical kinetic model for the estimation of the
ignition characteristics of 2-methylfuran- and 2,5-dimethylfuran-blended fuel was constructed,
because there are no chemical kinetic models for the furan derivative blended fuel, which are the
new bio-fuel .These measurement device and chemical kinetic model are useful for the precise engine
control when the unknown bio-fuel blends are used.
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Fig. 1 Schematic diagram of the
measurement system for the ETBE

concentration in the blended fuel.



10% IR ND (NDIR10B Thorlabs)
0.027 mm
( )
50 mm

(Model KMPV8-0.5-J1 Kolmar

Technologies)
AD (USB-6216 BNC
National Instruments) PC
@  ETBE
ETBE
2.5 5 7.5 10 vol%
ETBE
2017 2
®
ETBE
@
Fig. 2
MF DMF
PRF90
PRF90
30vol .%
670 900 K
2 3MPa
PRF DMF
Pressure
transducer

i)

Vapor generating unit

5

Vacuum pump

Charge amplifier

PC
Combustion
chamber

o
Stainless
steel vessel

Rapid compression machine

Fig. 2 Scheimatic diagram of a rapid

compression machine.

o

5
FTIR
Fig. 3
0.6 ——Gasoline surrogate
——Regular gasoline
0.5+
)
c 0.4
8
5 0.3+
4
< 0.2
0.1+ a
0.0

T T T T
1000 1500 2000 2500 3000 3500

-1
Wavenumber / cm
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fuel.
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Fig. 6 Experimental and simulated
ignition delay times of PRF90, DVMF, and
MF. ((®¢ = 1.0, Tc = 655-879 K, Pc =
2.13-2.78 MPa (b)@ = 0.5, Tc = 670-905
K, Pc = 1.97-2.71 MPa).
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Fig. 7 Experimental and simulated
ignition delay times of PRF90+DMF, and
PRFOOMF. ((a)® =1.0, Tc = 655-861 K,
Pc = 2.13-2.72 MPa (b)¢ = 0.5, Tc =
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