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� Diesel fuel supply systems
� Alternative fuels for diesel engines
� Noise and vibration of internal combustion engine
� The development of ICE CAD
� Engine management systems
� ICE experimental researches



Harmful effects of noise and vibration on humans 1

�The decrease in labor productivity

�Diseases of the nervous and cardiovascular system

�Difficulties of perception of useful information

�Reduced sensitivity of the ear until the complete loss of hearing
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Classification of structure-borne noise sources 
of the internal combustion engine
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Methods for reducing of the internal combustion eng ine structure-borne noise
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The benefits of using alternative fuels in internal  combustion engines
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� renewability;

� reduction of emissions of exhaust gases toxic components;

� reduction of engine noise;

� improvement of the engine efficiency;

� reduction of contamination on engine parts, increase of engine reliability; 

� improved engine startup characteristics.



Unified information space “Internal combustion engi ne”
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1. Setting the conceptual parameters of the engine

2. Development of 3D model of engine using ICE CAD

3. Calculation of working cycle and obtaining indic ator diagrams of internal 
combustion engine

4. The calculation of the noise from the work proce ss 
and the pistons tilting

The method of calculating the structure-borne noise  
of the internal combustion engine at steady mode
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Lshell = LICE
Mshell = MICE
Sshell = SICE

Equivalence
conditions:

ICE Shell

1. The sound power of the structure-borne noise sou rce of the ICE

2. Engine design model

)()()( 0
2

)(00 kfvSckfzkfP SeICESW ⋅⋅= ρ

∑
= ⋅⋅⋅⋅

=
N

Ak VICE
Se kfkfkfz

kfG
ТM

kfv
)()()(

1
)(

2

1
)(

000
0

2
20

2
)( ηπ

Modeling of structure-borne noise of the internal c ombustion engine
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1. Three-dimensional modeling of engine structure. 

2. Modeling individual sources of structure-borne no ise of 
the engine.

3. Use of finite element and boundary element modeli ng for 
structure-borne noise calculation. 

External design

1. Determination of mass-geometric parameters of the  
internal combustion engine by analytical dependence s 
and 2D-models. 

2. The calculation of structure-borne noise by the a nalytical 
and empirical dependences. 

Interior design

PW = f(D, n, Ne )

PW Σ = PW w.p + 
+PW til+…

Features of structure-borne noise modeling at diffe rent stages of engine 
design
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Measurements of engine noise
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The results of the research of V8 120mm/120mm diese l noise after adaptation 
to natural gas supply and spark ignition
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The results of the research of L6 107mm/124mm diese l noise after adaptation 
to natural gas supply and gas-diesel working proces s
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The results of the research of L4 110mm/125mm diese l noise after adaptation 
to mixed fuel supply

13

2400Nominal speed nnom, min-16

102Nominal power Nenom, kW7

17Compression ratio ε5

125Stroke S, mm4

110Bore D, mm3

L4Configuration2

dieselEngine type1

ValueParameter name№

100

102

104

106

108

110

112

114

116

1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400

n, min -1

LW, dBA

100% DF 90% DF + 10% W 80% DF + 20% W
70% DF + 30% W Scroll

105

106

107

108

109

110

111

112

113

114

115

116

0 50 100 150 200 250 300 350 400

Mk, Nm

LW, dBA

100% DF 90% DF + 10% W

80% DF + 20% DF 70% DF + 30% W

70

75

80

85

90

95

100

105

110

125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000

f, Hz

LW, dBA

100% DF 90% DF + 10% W
80% DF + 20% W 70% DF + 30% W



Conclusion
14

1. The use of gas fuel reduces the structure-borne noise level of the engine

2. The noise level of V8 120mm/120mm diesel decreased by 3 ... 6 dBA after adaptation to 
natural gas supply and spark ignition. It is a result of the of pressure grow-up rate 
reducing 

3. The noise level of L6 107mm/124mm diesel decreased by 0,6 ... 3 dB after adaptation to 
natural gas supply and gas-diesel working process. It is a result of the of pressure grow-
up rate reducing as for V8 diesel

4. When using a mixed fuel (water-fuel emulsion), there was an increase of the L4 
110mm/125mm diesel noise level due to an increase in the ignition delay period at a 
constant injection advance angle
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