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On Injection Characteristics of Fuel Injection Valve
of Diesel Engine — I.
Flow Coefficient of Hole Nozzle
By
Hiroshi KANAOKA and Motohiro YOKOTA

The fuel injection rate of a diesel engine has a great influence on its combustion process.
And it is well known that an injection rate value can be accurately obtained from rather
simple calculation through getting an accurate flow coefficient of the nozzle.

The authors then prepared sample nozzles which included various ‘d’s’——where ‘d’ is a
diameter of the each nozzle tip hole—— and various ‘¢/d’s’ —— where ‘¢’ is a length of each
hole. With the sample nozzles the authors got the g values of the flow coefficients of the
nozzle tips, by way of setting two factors of an injection pressure Py and a back pressure P, as
changeable, and also got the following characteristics as results :

(1) The larger the P, value was, the larger the # value became, while the larger the 4P

value was, the smaller the g value,—— where 4P denotes the value after subtracting
Py from P, —— which means in other words that the influence of P, against g is so
small as to be almost negligible in high 4P value zone up to 200 kg/cm?2.

(2) The larger the nozzle hole diameter ‘@’ was, the larger the & value became.

(3) The g value reached the highest around 4 of ‘¢/d’ value.
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Fig. 1. Schematic diagram of the experimental apparatus.
Notes @ : Electric motor (variable @ : N;bomb
speed type) D : Pressure regulating
@ : Fuel injection pump valve
@ : Pressure accumulator %, Transducer for in-
@ :  Fuel injection valve jection pressure
® : Injection chamber @ : Transducer for back
® : Njseparator pressure
@ : Fuel tank © : Oscillograph
® : Oil filter 4 :  Thermocouple (CC)
@ : Three-way magnet @ : mV meter
valve %) : Thermometer
@ : Volume measuring ) . Overflow pipe
instrument @ Leak oil pipe
@ : Detector —— — Electric wire
©: Time counter for oil
quantity
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! / Table 1. Nozzle tip details used in the experiments.
| /
l Nozzle Nozzle hole | Nozzle hole | Total length
! 7 No diameter length of nozzle tip éld
‘ / ~J ' d (mm) £ {mm) L (mm)
1 0.2 0.969 10.169 4.85
I 2 0.3 1.327 10.127 4.42
[
| 3 3.4 0.925 10.125 2.31
e aw’
4 " 1.328 10.128 3.32
Fig. 2.  Nozzle tip cross section used 5 U 1.679 1C.079 4.20
in the experiments. 6 " 2.103 10.103 5.26
Notes ¢ : Nozzle hole diameter(mm) 7 9.5 2.133 16.133 4.27
¢ : Nozzle hole length (mm) =
L : Total length of nozzle
tip (mm)
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Fig. 3. Measured specific weight of the light
oil.
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Fig. 4. Relationship between the oil pressure
and the volume modulus of the light
oil.
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Fig. 5. Effect of the pressure difference on
the flow coefficient for different back
pressures.

Notes ¢ : Flow coefficient

AP :  Pressure difference (Py—F,) (at)
Py Injection pressure (atg)

P, : Back pressure (atg)
d . Nozzle hole diameter (mm)
¢ : Nozzle hole length (mm)
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the symbols is shown in Fig. S.
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