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Measurement of Fuel Vapor Concentration in Flash Boiling Spray
by Infrared Extinction / Scattering Technique
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Recently, MPI(multi point injection) technique is widely used for gasoline engines due to its high response
and high controllability of fuel injection quantity. The pressure in the intake manifold becomes below the
saturated vapor pressure of some components of gasoline in some operating conditions, and this causes the flash
boiling phenomenon of the components. The phenomenon has great influence on processes of spray atomization

and vapor formation.

In this study, the distribution of fuel vapor concentration of n-pentane was detected by applying Infrared
Extinction / Scattering method, the fuel vapor concentration can be calculated from the intensities of transmitted
infrared lights, under various spray condition including the flash boiling spray.
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Infrared Absorption Method
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Fig. 1 Two infrared absorption and scattering method
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Fig. 2 Absorption spectrum of n—pentane vapor
(concentration : 593ppm)
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Fig. 3 Schematic diagram of experimental apparatus
for calibration of molar absorption coefficient
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4. CaF2 optical window 9. Transient memory
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Fig. 4 Schematic diagram of experimental apparatus for
measurement of vapor concentration distribution
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Fig. 5 Repeatability of absorbance for ten measurements

12
Ly o
10g(2) s = 1-24CL
Vab

1.0
I -
& 10g( ) 105 = 0:05CL
= 08 Yey
® | P=101kPa
P AP=250kPa
% | Te=Tv=298K
E 04 0 1450 cm’
] ® 1308 cm’
= 0.2 (saturated n-pentane gas)
0.0 E—ee — e ¢
0 10 20 30 40

Optical length L x 10°m)

Fig. 6 Relation between absorbance and optical length

_29__



fickift Vol.5-1, No.9 (1996)
DB/ L N, FRERKXDY Lo,

I
log (22
08(1

) -logd®  =1.19cL ®)
1450 171308

DT RAOQrHWTERBRELHET 5.

ENVRR  FBERPENEFET 2L 0nbNT
Wwh, OL2L, 7aX/B80nTide DRE - £H
W& B, FEFIASI VT EPRE SR TEY,
O FHEEDS 7Ny P DOn- RV & v OE4E S [F
HThoreEXOLNDL, 77, AERICEIT KR
BB bid, < BT RIZTRAREELRL, ED
DELDEHTELREFEDIDTHLLEZ LN,
ZIT, Bk -EEKLBITAc KT AREREY,
TRTCOEREM BV THAI L& LT

5. MHETURES™

M7@),b) CEEP=21kPa, 7FEAP=250kPa, #AEHE
FETe & FRSIRETOIE293K, JEZHMEH  x=0mmT
b B UL, 51 EE BEz=20mm O S ILB W T,

T AT 78 DKRI L 7R E B o — B % R

FH IS0 psTERESN T W B, IR 25 DI
fit=1.0ms A% THEMEEE 25 L — el L ICAFfE L, n-nX
vy DEAAIT & BRI & UTHIAH T & BRI & L
DEBRZ, BEVPELL. IhALDOF—5 L&
AHIC & BRI % R 72,

X8@),(b), K9(@),(b)iZ Z 1 F N Pv=48kPa$B &L U
Po=14kPall B1VF 5, PREZESUREE O ZE M 7040 0 W &4
RO—B %, REGETHERELZBEEOL —F 2 — M
BLEER & IITRT.

EHIEGE ODSTAN % Po=A8kPa, LM IE O BL
DTS BPp=14kPav TN E D, L —H ¥ — ikl
WEEFICEEFBHE S A, ARSI
LW HlE SNBEERDHFA T 5. FOEKRE G
BH OB, PREAERKDILY ) SO/
BHIBBLEHIE L, RWEEIT & S ERRES
BRULIDTHAIEVAZ A, $72, RETH R
FETBEOREBMEILZA S v,

8 DPo=ARKPaD 5, WH{FE il /1% 0 PR KL AR Sk E
PIEFICE ., NEEEPEREHROEELEL
BEEROFAENE 2 H S CEEDICRO NS 720
EBbNRD, @Di=1.0ms DA TIiE, FEHMEHX
AL CTAmmiZET 5 &, 5 MESEZ=10m mf T T
W IIEIZ0TH Y, Z=15SmmfHE TREZTDSR DS
N, X=8Smm CBERIFV0L AL, Thbb, HED
NFEMCRFBESE L, TLEH vy v

DR EZT, PEMAEHESEOHRSED NS,
IhCxt L, K9DPw=14kPaDiF4 i, W E %D
LBRBASOSEERMICHH I D, Tabh, BE
HE OB BN, BEERBRED LEHT~D
JRH ) BBR SN, 2 ORK I RIS SR M1
BH—bansd, ZOEMIEEPHIET T+ 513 L
T d. Ihid, BEBRIC L 2HEELAINE S 1,
T HFOSRITHE I o TRERAIAL, HE
BLUHERA2 5 0EF R WINT 5720Th 5.
7, BEOEFOFIERICIZITHIE L THREER
BHELET 50, EFRBEORELAKETH S,
AR T E IR SR OBl E T ECE L TR
L7:2s, &%, L—HE— @R/ THR2ELT,
2O RRER Mo THIERE* M Es€, 2ok
> BB ORI T AT ETH 5.

o]
]
E
172}
B
C
23
a5
&) =
EE
Time t (ms)
(a) 1450cm™
el
L
‘E
w)
g
H e
eIE;
23
a5
L&
R=R=

t (ms)

Time

(b) 1308cm™

Fig. 7 Temporal change in intensity of transmitted
infrared light
(P,=21kPa,AP=250kPa,x=0,z=20mm)

_30_



Distance from nozzle outlet z (mm)

Distance from nozzle outlet z (mm)

Distance from spray axis x (mm)
10

#ekifk  Vol.5-1, No.9 (1996)

0 10

[\
(@)

Concentration
C (mol/m3)
o

(a) t=1.0ms

Distance from spray axis x (mm)

10

0 10

UUO “a 10

(b) t=2.0ms

Fig. 8 Concentration distribution of n—pentane vapor
(P,= 48kPa,AP=250kPa,T, =T, =293K)
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Fig. 9 Concentration distribution of n—pentane vapor
(P,= 14kPa,AP=250kPa, T, =T, =293K)
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