LPGo & &E WM RYE S ©UFR

= & K OB
(H 71 46 42 9 /3

ff H E B

30 B = ®\)

Study on Periodic Injection in Intake Manifold in Spark

Ignition Engine of LPG

Tare MiTsumor: and Masaaki NAKAI

(Received September 30, 1971)

Authors tried to inject LPG intermittently in in take manifold of spark ignition engine, holding the fittest

conditioning of driving by advanced angle and load etc.

Inconsequence of this test we requested 1600 rpm of engine.

Under this condition we turned influence given by varying the timing of fuel injection intake air tempe-

rature into 45°C, 65°C, 85°C, and then we wanted the amount of CO in exhaust gas, volumetric efficiency.

We came to conclusion that when we compared with using gasoline, there were little CO in quantity and

little surpassing results in volumetric efficency.
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Table 1 Combustion Characteristics of LPG Fuel

| Characteristics "9 | Gy n-CiHio i~CiHuo Gasoline

Flash point °C 481 441 544 210~330
Combustion limit Upper limit 9.50 8.41 8.44 7.6

(vol % for air) Lower limit 2.37 1.86 1.80 1.4
Maximum temperature of flame °C 1925 1895 1900 1500~1700
Maximum flame speed m/s 0.81 0.825 1.825 15~25
Chemically correct A/F by weight kg/kg 15.71 15.49 15.49 14.79
Lower calorific value Kcal/kg 11070 10920 10890 10500
Octan value 125 91 99 85~99
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Fig. 1 Block diagram of the experimental apparatus.
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Table 2 Detail of Test Engine

1 cylinder 4 cycle

Type (water cooling)
Bore X Stroke 80 mm X 80 mm
Stroke volume 402 cc
Compression ratio 5.1

Suction valve open 8.9° ATDC

Suction valve close | 44.6° A.B.D.C

Exhaust valve poen | 34.6° B.B.D.C

Exhaust valve close 8.9° A.TD.C

Table 3 Detail of Fuel Injection Pump

Beginning to end of injection by 42.1°
crank angle ’

Maximum pressure of fuel injection | 120kg/cm? atg
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Table 4 LPG Data

Specific gravity 0.54 g/cm® (10°C)

Normal pressure 5 kg/cm? atg

Constituent % (Weight)

CHs 0.800 o
n—C;Iqu; 0.100

i-CiHo 0.015
CeHs 0.080

iind point o 0.005

Table 5 Gasoline Data

Specific gravity 0.74 g/cm?® (10°C)

Octan value 90 (F-1)

Cracking test

I.B.P 32°C
5% evap 43°C o
10% evap B 50°C
50% evap B 94°C B
0% o evap 149°C
95% evap 163°C
97% evap 176°C
End point 195°C

Vapor tension

0.75 kg/cm? (10°C)
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Fuel-1njection Timing (°atier voc)

Fig.2 Relation between fuel-injection timing
and load.
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Fig.4 Relation between torque and fuel-air
ratio.

Fig.3 Variation in pressure at each cycle
in combustion chamber.
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Table 6 Condition of Engine at Various Load

Torque (kg m) 0.9 0.7 0.5 0.3 0.1

45°C 26.5 24.0 24.7 20.0 19.2

Drop 'of Temperature of intake air | 65°C 25.6 21.5 25.7 28.0 26.3
temperature

85°C 23.5 33.4 26.2 32.7 27.8

45°C 15.26 15.66 15.33 16.40 17.79

Air - Fuel ratio Temperature of intake air 65°C 13.22 14.88 15.40 15.69 18.29

85°C 14.88 15.38 17.21 17.86 18.77

s6°C | 57.8 57.7 56.4 56.9 57.7

Volumetric Temperature of intake air | 65°C | 57.7 58.3 55.9 59.8 61.3
efficiency

85°C | 61.6 61.6 61.7 62.6 62.0
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Fig.5 Relation between torque and
volumetric-efficiency.

Table 7 Drop of Temperature in Intake Air (°C)

Before a nozzle 45 65 85
Behind a nozzle 17.6 35.8 45.9
Drop of temperature 27.4 29.2 35.9

Table 8 Comparison of Fuel Injection Quantity
at Full Delivery

Temperature of
Quantity of injection intake air (°C)
(g/cycle) 45 65 85
Theoretical value 0.0224 | 0.0224 | 0.0224
Experimental value 0.0204 | 0.0183 | 0.0167
Difference 0.0020 | 0.0041 | 0.0057
—e— Gasoline
6 0
= —o— L.PG
=X
£ ;,../ff;
= 50
[EW]
g
=
40 T

45

and volumetric efficiency.

65

85
Intake-Air Temperature {°g )
Fig.6 Relation between intake-air temperature
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