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There have been many methods for measuring the injection rate of diesel engines, but the
results of them are not always identical and the reason for the discordance is not clear.

Besides, a single shot injection equipment has been used for the fuel spray and the combustion
research of diesel engines, but the results of experiment using the equipment don't apply to a
volleyed shot injection of real engines.

This paper investigates the merits and faults of the Bosch’s method and the Zeuch’s method,
at the same, this paper also compares the injection rates of single shot injection rates of single
shot injection and a volleyed shot injection by the Bosch’s method.

The results are summarized as follows :

(1) The measurement error of the Bosch’s method is about +19%, therefore, its accuracy is
reliable.

(2) By the Bosch’s method, as the speed and the load of fuel pump increase, the injection rate
becomes higher, on the contrary, the injection period (ms) shortens as the speed increases and
the load decreases.

(3) In this experiment, the injection rate of a single shot injection is lower than that of a volleyed
shot injection under the same conditions.

(4) The bulk modulus of elasticity using the Zeuch’s method increases in proportion to the back
pressure.

(5) The Zeuch’s method is less accurate than the Bosch’s method.
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Fig. 1. Determination of pipe length.
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1. V.S motor 2. Fuel pump 3. Oil tank 4. Single shot
injection controller 5. Testing injector 6. Adapter 7
Electromagnet 8. Auxiliary injector 9. Photo cell 10
Three-side jointer 11. Measuring tube 12. Throttle
valve 13. Accumulator 14. Air vent 15. Relief valve
16. Bridge box 17. Dynamic strain meter 18
Memory oscilloscope.

Fig. 2. Schematic diagram of the
experimental apparatus.
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Fig. 5. Schematic diagram of the Zeuch’s
experimental apparatus.
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Table 1. Specification of experimental apparatus

Item Type Maker
Strain gauge KFC-1-C1-11 Kyowa
Indicated pressure detector PE-200K] Kyowa
Dynamic strain meter DS-6005-F Shinkoh
Memory oscilloscope 05-4020-4K-Digital Gould
Table 2. Experimental conditions
Method Injection type Item Parameter
Volleyed RPM 350, 400, 450, 500
shot Pressure of of injection 20MPa
Bosch's L Back pressure 3.5MPa
injection
Position of rack 10, 13, 16 (mm)
RPM 500, 600
Single shot Pressure of injection 20MPa?
injection Back pressure 2, 3.5MPa
Position of rack 13,16 (mm)
RPM 500, 600
Single shot Pressure of injection 20MPa
Zeuch's o
injection Back pressure 2MPa
position of rack 13,16 (mm)
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Fig. 12. Comparison of volleyed shot injection and
single shot injection by the Bosch’s method.
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