3 LPG

L PG

LPG
(LIF)
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3.1

LPG

3.1.1 LPG

10 MPa LPG

LPG

3.2

LPG

LPG

LPG

LPG

0.05 0.1 0.4 0.7MPa

0.05 MPa

0.1 MPa
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3.1

0.7 MPa

LPG

3 LPG

LPG
0.6 MPa
0.6 MPa
0.4 MPa
0.4 MPa



mm
— , . - -
"B y y ' y \
B . i @ o
ASOI | 4 ¥ -
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>
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=Pa: 0.1MPa | |
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\ 0.7MPa Gas LA
"€ 300 —  H "E 300 )l
= ( Liquid - /
8 200 € 200 /]
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3 LPG

Dent
1/2 LPG
(3.1) (3.2 (3.3) to
1/2
LPG
(3.4) (3.6)
2DP
s=a r Ot 8.1) Diesel Fuel
A DP =P jcion = Pantient
ap 04 .
S=bg—zx /d; % (t >t,) (3.2 r:
gl’ E ﬂ ra:
r,d dy-
t, = C———— (3.2) .
b m a,b,c:
70
60 L OMPa
E 50 ‘.4" 0.05MPa
g 20 A 0.1MPa
%’ ‘ ri_A ® 0.4MPa
= A
& A 0.7MPa
& A A _
Hiroyasu et al.
I

04 0.6 0.8 1

Time after injection ms

3.3 LPG



3 LPG

2DP
S=0.4063 /? X (0 <t<t (3.4) LPG Fuel
1 DP = Pinjction - Pambient
abp ¢ :
S=3254 gr—: Jdo % (> t,) (3.5) E
a@d a-
r, dy
t, = 34.28———>_ (3.6)
r,XoOP
0.4 0.7MPa
th
LPG
3.1.2
0.1 0.7MPa 3.4
LPG
3.5
0.1 0.7 MPa 10 MPa 10 mg
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20

40

20

Pa: 0.1 0.7 0.1 0.7 MPa

1.33 ms 2 ms

Pa: 0.1 0.7 0.1 0.7 MPa

ams 4.67ms

3.4
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3 LPG

500 = = =Free Spray
Pa:0.1 MPa .
~ == mpingement
£ 400
o Pa: 0.7 MPa
g 300
S 200
k=l
=
5 100
0
0 2 4 6 8 10
After injection agnd ms
700
Pa: 0.1 MPa
«~ 600
£
500
8
® 400
g 300
a
8
3 200
100
0
0 2 4 6 8 10
After injection sgnd ms
3.5
3.1.3
LPG 30%, 70% Vol.
0.7MPa 10MPa
3.6 0.4 MPa
( C4H10 )
( CsHs)
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40

I
I
a2 . .

80 - ' ' Pa:0.4 MPa
ASOl 033 0.67 1.00 1.33 ms

3.6 0.4 MPa

Pa:0.7 M Pa
ASOI 0.33 0.67 1.00 1.33 ms

3.7 0.7 MPa
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3 LPG

100

Butane
0 & Pa:0.4MPa
80
= 70 0.7MPa
€ 0
5 50
®
T 40 ,/
é 30 -
20
10 /
O ; 1 1 1 1 1

0 0.2 0.4 0.6 0.8 1 1.2

After injection ms

3.8
3.7 0.7MPa
0.4 MPa
3.8
3.1.4
0.7 MPa 10 15MPa
15 MPa
3.10

LPG
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3 LPG

20

40
mm

ASOI 0.67 ms 1.32 ms

Pin; 10 MPa 15 MPa Pin; 10 MPa 15 MPa

ASOI 2.00 ms 4.00 ms

Pin; 10 MPa 15 MPa Pin; 10 MPa 15 MPa

ASOI 6.00 ms 8.00 ms
Pinj 10 MPa 15 MPa Pinj 10 MPa 15 Mpa
3.9 0.7 MPa
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3.1.5LPG
MPI

311

3.10

LPG

Lquid Phase Area mm?

Gas Phase Area mm?

700
600
500

400
300

200

100

700
600
500

400
300

200
100

LPG

10 MP

15 MP

a\
\

[
[\
FaNAN

J >

10 20 30 40
After Start of Injection Signal ms

50

10 20 30 40
After Start of Injection Signa ms

LPG
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100

Power declinerate %

8

10

3 LPG

80% 105 LPG

-15, 25, 60, 100, 140, 180

3.12

15 60

LPG

3.13 LPG
10 MPa 15 MPa
LPG LPG
Heater
o | .

_Vﬂ

-

|
8
Temperature
DY

o . 0 F
40% 60% 80% W
N Thermocouple
Load % N
311
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3.13

0.67 ms

ASOI

3.33
3.12 LPG

(

Penetration mir

3 LPG

80 1
70 .15
60 2

50 y

2 180

10|} | | | | |

100

Spray Angle deg
NN
o

20
0 1 1 1 1
-15 25 60 100 140 180
Temperature
15 MPa )

LPG

I:)inj

15 MPa

(@ ASOI 2.2 ms, )



3.1.6

LPG 20mm 2
3.14 3.15 0.22 ms
0.7 MPa
LPG
0.1 MPa

3.14

Pa : 0.7 0.1 0.7 0.1 0.7 0.1 MPa

ASOlI  2.22 2.89 3.56 ms

3.15



3 LPG

3.2

3.16 18 n- LPG n-
LPG
3.5 kg/m* 8.0 kg/n? 300K
LPG
LPG n-
300K, 0.2MPa 573K, 0.5MPa 873K, 0.8MPa

0.11 044 0.77 1.10 1.32 ul(0]

T

0.11 0.44 0.77 1.10 1.32 gui(V]

3.16 ( : 3.5 kg/m®)
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3 LPG

300K, 0.4MPa 573K, 0.8MPa 873K, 1.3MPa

)

011044 0.77 110 1.32

1)

011 044 0.77 1.10 1.32

3.17 ( : 6.0 kg/m®)

300K, 0.6MPa 573K, 1.2MPa 873K, 1.8MPa

I

EEEE] IR

011 0.44 0.77 1.10 1.32gAY

n _Dodecan

3.18 ( : 8.0 kg/m®)
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3 LPG
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LPG
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Vapor Pressure
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3 LPG
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3 LPG
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3.3 LIF
LPG
2
300nm DEMA
LPG
3.24
LPG
307 nm
LIF YAG
266 nm 532 nm Mie
ND ( )
3.25 LPG
LIF
3.3.1
LPG
LPG
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LPG

> 10000

[ee]
o
o
o

6000

4000
2000

0

Intensity co

LPG

LPG

| =T

Y
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3.24
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2MPa 800K 2.3ms
LPG
A =532nm A =266 nm
W1|o wi o
Droplets
Droplets
V apor
I
Scattering LIF

[

Fluorescence Image

Scattering Image ]

[

(Droplets) Droplets & Vapor
Noise & Backgrounﬂ [Noise & Backgrouno}
Calibration Calibration

Fluorescence Image — Scattering Image ]

Y
[

Droplets Image Vapor Image

3.25 LPG
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3 LPG

ASOIl 0.3 ms 1.3 ms 2.3 ms
. 0
. . 20
40
V apor Liquid
ap q 60 mm
P.: 0.1 MPa, T,: 300 K
High
=]
5

I—
o
3

Vapor  Liquid
P.:1.5MPa T,: 600K p .: 8.0 kg/m’®

P,: 2.0 MPa, T,: 800 Kp ,: 8.0 kg/m®

Fig. 3.26
3.3.2
LPG
3.27
6.0 kg/m’ 800 K 1.5 MPa 1.1ms 6.6
@1000 rpm 15ms 9.0° @1000rpm
19ms 11.4° @1000 rpm 23ms 13.8° @1000 rpm

3.26



3 LPG

ASOI 0.3 ms (equivalent to 1.8° CA at 1000 rpm)

ASOIl 1.5 ms (equivalent to 9.0° CA at 1000 rpm)

A11sualu]

I nwr

ASOI 2.3 ms (equivalent to 10.35° CA at 1000 rpm)

Fig. 3.27 Images of impingement sprays of LPG

(P.:1.5MPa, T,: 800K, p .: 6.0 kg/m’)
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3 LPG

3.4
LPG

(1)
LPG

) LPG

(3 n-

(4) LPG

(5) LPG

LPG LPG
Mie

LIF

(6) LPG

(7) LIF LPG LPG
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3 LPG

(8) LIF LPG

(9) LPG LPG

(10) LIF

LPG
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