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Internal combustion engines laboratory

Experimental tools:

single-cylinder diesel;

diesel and petrol engines of different application;
test benches for injection systems .

The laboratory develop and research:

- diesel injection systems;

- mathematical modeling software;

- systems for injection of alternative fuels: natural gas, dimethyl
ether (DME), ethanol, vegetable oils.




Mechanically injection system for alternative injection
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Injection systems development trends

Injection system development trends: ¥
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- Multiple injection .
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The aim: development of new high-pressure common rail injection system for
application on HD engines.

Stages:
e Development of test benches for Common Rail testing.

e Development of mathematical modeling software* for numerical analysis of injection
systems.

— Experimental research of existing Common Rail systems for analysis its and
collect the data for models verification.

— Programming of models and its verification.

e Make of new experimental models with help of software and experimental
experience.

*With the financial support:

Innovation Promotion Fund, Dushkin Pavel, Contract Ne 13323 (02 June 2018).

translation: «®oHa copencTBMAa pPasBUTUIO Masibix GOPM NPEAnpPUATMIA B Hay4dyHO-TexHMYeckon cohepe» (PoHa copencTema
nHHoBaumam) (Dushkin Pavel, lorosop Ne 13323 o1 02 utoHs 2018 roaa)




Experimental and numerical research of Common Rail fuel injection system
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Common Rail experimental research
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some results of the experiments on diesel fuel injections are a bit different.
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Characteristics on diesel and sunflower oil (experiment)
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Pressure oscillations on diesel and sunflower oil (experiment)
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Pressure oscillations in the injector inlet

Bosch injector (CRI2)
high pressure connector line: length 1000 mm; diameter 2,2 mm

Pressure oscillations in the injectors inlet decrease because oil has more
viscosity and hydraulic friction is higher for high-viscosity fuels




Mathematical modeling of CR injector

pressure at the “x”

v" Processes in fuel connection lines: y
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Fuel flow is calculated with help of the F and W pressure waves. These
waves move across the line with the speed of sound.
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Mathematical modeling of CR injector 12

(processes in the injector volumes)

v Processes in volumes (V):
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how much fuel gets into and out of each volume



Example of main equations for CR injector
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Advantages and disadvantages of MADI software 14

+ System model contains hydraulic and
mechanical elements based on real objects —
parts of Common Rail system.

+ Calculation accuracy is checked by
experiments.

+ We can make a new additional mathematical
model by technical project.

+ Software is easy to use for different
specialists.
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- Small variability of the model.



Researcher Links UK -Russia Workshop

Scientific and Technical Grounds of Future
Low-Carbon Propulsion

19th - 22nd November 2018, Northumbria University at Newcastle, UK

Moscow Automobile and Road Construction State
Technical University (MADI)

Department «Heat engineering and engines of Thank you for your attention
internal combustion» .
125319, Russian Federation, Moscow, Leningradsky Ready to answer yOur queSthnS

Prospect, 64
Website: www.tiatd.ru

Pavel Dushkin
e-mail: levvap@gmail.com;
phone: +7 9151762841

Northumbria {ﬁ
University =
NEWCASTLE NIV E-

University of .. BRITISH
Sunderland ©®® COUNCIL

Newcastle
University

ih At
I8 Ind
pdednlly

]

<€



