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Abstract 

The paper presents results of the experiment focused on evaluation of records of runs of the engine in good 
condition as a reference for subsequent detection of faults of fuel system of medium speed diesel engine. The aim of 
research was determination of limits of instantaneous angular speed's spread spotted between random starts of the 
engine, without any fault condition simulation. Due to fine variation of the load setup and different ambient condition, 
every record of angular speed of independent starting, despite of attempts to sustain the same load and rotational 
speed value, presents some deviations between runs. Having on mind utilization of such measurement as a template 
for further comparison, is crucial to find out how random changes of ambient conditions and accuracy of 
revolutionary speed setup affect the IAS magnitude course. The answer was got in way of registration of numerous 
runs of the test engine after independent starts and hand adjustment of required RPM’s. The experiment was carried 
out at laboratory stand in Gdynia Maritime University, equipped with diesel engine Sulzer 3AL 25/30 driving electro-
generator. Sulzer 3AL 25/30 is three cylinder, medium speed, four stroke marine diesel engine, with maximum output 
400 kW at 750 rpm. Independent records were treated as random variable and were compared each other. Obtained 
results were compared with differences between healthy engine and with simulated malfunctions of fuel injection. 
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Fig. 1. Perforated disc and laser sensor mounted at crankshaft’s free end 
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Fig. 1. Angular speed of healthy engine recorded in three different atmospheric conditions 
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Fig. 2. Relative angular speed of three runs after separate starts of the engine 

Fig. 3. Relative angular speed before – 1; and after adjustment of injector spring  2 
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Fig. 4. Standard deviation of population of 5 separate starts of healthy engine 
 

 
Fig. 5. Standard deviation of population consisting of measurements before and after adjustment of injector’s spring  
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Fig. 6. Standard deviation of population consisting of measurements of healthy engine and with leak from injection 
           pump 
 

Fig. 7. Standard deviation of population consisting of measurements of healthy engine and with partly clogged 
             injector 

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

0 160 320 480 640

st
an

da
rd

 d
ev

ia
tio

n 
 (

x
 1

0
-3

) 

CA [o] 

healthy engine and leak from injection pump 

0

0.2

0.4

0.6

0.8

1

1.2

0 160 320 480 640

 st
an

da
rd

 d
ev

ia
tio

n 
 

-3
) 

CA [o] 

healthy and partly clogged injector 

72



 
Validation of Reference Sampling for Failure Detection by Crankshaft Angular Speed Analysis 

Fig. 8. Standard deviation of population consisting of measurements of healthy engine and with low pressure 
of injector opening 

 

Fig. 9. Standard deviation of population consisting of measurements of healthy engine and with air leak from 
charging air duct 
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indykowanego 

Studium metod analizy wykresów indykatorowych w aspekcie diagnostyki 
, 

Analysis of diagnostic utility of instantaneous angular speed of 
a sea going vessel propulsion shaft

ykorzystanie modelu dynamicznego silnika sulzer 3al25

palinowe , 
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