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Abstract 

 

The paper presents the preliminary tests for a new method of controlling diesel injection at the injector of a compression 

ignition engine. The purpose of the paper is to verify the possibility of obtaining certain quantities of fuel, sprayed by 

injector by this method. It was also verified the possibility of changing the value amount of diesel sprayed by injector 

according to certain parameters. Unlike conventional injection systems, in this method the injector receives the fuel 

from an electrically operated piston pump element via an electromagnet. The entry into service of the electromagnet is 

controlled by an electrical circuit equipped with a capacitor battery. The capacitor battery is designed to store electricity 

and restore it to the action control of the electromagnet. In this way, the actuation time of the piston pump element is 

very short. The opening time of the injector can also be easily modified. The tests presented in the work are carried out 

using a prototype, which has been tested only on a stand designed by the author and not on a running engine. At this 

preliminary testing stage it was followed whether the proposed method allows fuel injection through the injector. It was 

also monitored if there was a possibility of changing the dose of injected fuel. It was looked which of the constructive 

and functional factors influence the modification of the injected dose. 
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In compression-ignition engines, the fuel is 

introduced into the engine cylinder via an injector. 

It usually introduces, at each operating cycle, a 

diesel quantity of 10...200 cubic millimetres/cycle 

(Danciu A., 2013; Rakosi E. 2013; Roșca R., 

2015). Expressed in millilitres these quantities are 

between 0.01 and 0.2. 

A new idea in terms of pumping fuel to the 

injector is the electromagnetic drive of the 

pumping element. This proposal aims to reduce the 

injection time. An advantage of this method is the 

possibility to slightly change the injection advance. 

 
MATERIAL AND METHOD 

 
The proposed method for the electric control 

of diesel injection is based on the use of a 
capacitor bank. This provides the energy needed 
to operate an electromagnet whose movable core 
is rigidly attached to the piston rod of a piston 
pump element. Changing the position of the 
electromagnet core will change the position of the 
pump element piston. 
The fuel is located inside the pump element at a 
preset working pressure. By moving the piston, the 
diesel is transmitted to a conventional injector, 
which sprays it. 

The injector is mounted at a short distance 
from the pump element. 

The tests performed at this stage of the study 
looked at whether the proposed method for 
electrical control of  the diesel injection allows 
certain amounts of fuel to be sprayed by the 
injector. It was also monitored at whether the 
amount of diesel sprayed can be changed. 

The tests were not carried out on a 
compression-ignition engine, but on a simple stand 
designed by the author. The components of the 
test stand are shown in figure 1. 

The fuel from the tank (1) is sent by the 
manually operated pump (2) into the pump element 
(5), at a pressure lower than that of the injector 
opening (6). The manually operated pump was 
chosen to make it easier to adjust the pressure in 
the pump element (5). 

The supply pressure of the pump element 
(5) is monitored by means of the manometer (3). 

The valve (4) allows the flow of fuel in only 
one direction, from the manually operated pump 
(2) to the pump element (5). This avoids reversing 
the flow direction of the fuel when the pump 
element (5) starts operating. 

When the supply pressure of the pump 
element has reached the test value, the 
electromagnet (8) is switched on. This will move 
the piston pump element (5), which will increase 
the fuel pressure to the injector opening value. 


