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Highlights
. Proposed compression ignition system that effectively addresses environmental
concern.
. Analytical model of power, velocity, mechanical efficiency of centrifugal
COMPressor.
. Modified Stanitz's slip factor with relative error of 1% for the actual flow angle.
. Widely valid models as a tool for quickly judging experimental measurements.
. Models for cost-effectively developing supercharging centrifugal compressors.
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Biodiesel dual-fuel engines with cooled EGR. Specifically, for this proposed type of
compression ignition system, the study develops an analytical model of the velocities at the exit
of impeller of the supercharging compressor. In addition, a sensitivity analysis is conducted on
the developed models of the total power required to drive the compressor and its mechanical
efficiency. The developed models have been validated using case studies that are based on
field data gathered experimentally. Furthermore, a modified model of the Stanitz's slip factor is
presented for radial blades accounting for the Coriolis circulation, boundary layer effect, and
blade thickness. The modified Stanitz's slip factor provides better accuracy of matching the
experimental results with relative error of 1%. The relative error with respect to the parameters
of the velocities at the impeller and the analytical model of the power required to drive the rotor
of the compressor is 7%. In addition, the relative error with respect to the model of the
mechanical efficiency of the compressor is 10%. These relative errors are of an order of
magnitude of deviation that is comparable with that of widely recognized models in the field of
vehicle powertrain modelling such as the CMEM and GT-Power. These developed models
follow from the principles of physics so that they are widely valid models. Having addressed
and corrected flaws in corresponding models presented in key references in this research area,
these developed models can help more effectively evaluate the power input to this type of
compressors and thus the fuel consumption reducing the environmental foot-print thereof.

< | Previous article Next article | >

Keywords

Centrifugal compressors; Hydrogen fuel; Bio-diesel engines; Analytical modelling; EGR

Choose an option to locate/access this article:

Check if you have access through your login credentials or your institution.

or

> Check for this article elsewhere

https://www.sciencedirect.com/science/article/pii/fS0360319917333967?via%3Dihub 2/3


https://www.sciencedirect.com/science/article/pii/S0360319917336704
https://www.sciencedirect.com/science/article/pii/S0360319917339551
https://www.sciencedirect.com/user/login?targetURL=%2Fuser%2Frouter%2Flogin%3FtargetURL%3D%252Fscience%252Farticle%252Fpii%252FS0360319917333967
https://linkinghub.elsevier.com/retrieve/pii/S0360319917333967?showall=true

3/26/2018 Validated analytical modelling of supercharging centrifugal compressors with vaneless diffusers for H2-biodiesel dual-fuel engines with co...

:=Outline Export v

© 2017 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.

About ScienceDirect Remote access Shopping cart Contact and support
Terms and conditions Privacy policy

Cookies are used by this site. For more information, visit the cookies page.

Copyright © 2018 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of Elsevier
B.V.

https://www.sciencedirect.com/science/article/pii/fS0360319917333967?via%3Dihub 3/3


https://www.elsevier.com/
https://www.elsevier.com/solutions/sciencedirect
https://www.sciencedirect.com/science/activateaccess
https://www.sciencedirect.com/science?_ob=ShoppingCartURL&_method=display&md5=3ff44acb300f01481824c54a2973d019
https://service.elsevier.com/app/contact/supporthub/sciencedirect/
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions
https://www.elsevier.com/legal/privacy-policy
https://www.elsevier.com/solutions/sciencedirect/support/cookies
https://www.relx.com/

