
Author’s Accepted Manuscript

Planetary Gear Sets Power Loss Modeling:
Application to Wind Turbines

Charles Nutakor, Adam Kłodowski, Jussi Sopanen,
Aki Mikkola, José I. Pedrero

PII: S0301-679X(16)30337-1
DOI: http://dx.doi.org/10.1016/j.triboint.2016.09.029
Reference: JTRI4376

To appear in: Tribiology International

Received date: 22 May 2016
Revised date: 16 August 2016
Accepted date: 18 September 2016

Cite this article as: Charles Nutakor, Adam Kłodowski, Jussi Sopanen, Aki
Mikkola and José I. Pedrero, Planetary Gear Sets Power Loss Modeling:
Application to Wind Turbines, Tribiology International,
http://dx.doi.org/10.1016/j.triboint.2016.09.029

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/jtri

http://www.elsevier.com/locate/jtri
http://dx.doi.org/10.1016/j.triboint.2016.09.029
http://dx.doi.org/10.1016/j.triboint.2016.09.029


16 

 

Title: Planetary Gear Sets Power Loss Modeling: Application to Wind Turbines 

 

Charles Nutakor
a
, Adam Kłodowski

a
, Jussi Sopanen

a
, Aki Mikkola

a
, José I. Pedrero

b
 

 

a
Lappeenranta University of Technology, Skinnarilankatu 34, 53850 Lappeenranta, Finland 

b
UNED, Departamento de Mecánica, Juan del Rosal 12, 28040 Madrid, Spain 

 

Abstract 

Power losses in any geared-transmission can be attributed to gear-mesh and bearing-contact frictional effects 

and the interaction of rolling element bearings and gears with the lubricating medium. In this paper, a composite 

power loss model combining a non-uniform load distribution model with a local friction coefficient at any point 

of contact and oil drag formulations has been developed. A design sensitivity study has been carried out that 

examines how the design parameters of planetary gear sets and bearings and lubricant properties influence 

performance. The accuracy of these models was assessed by comparing predicted results to published measured 

values taken from planetary gear sets and parallel axis gear set experiments. 
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Nomenclature 

 

A   Area, mm
2
 

B   Bearing width, mm 

ib   Face width of gear, mm 

d Bearing inner diameter, mm 

D Bearing outer diameter, mm 

md   Bearing mean diameter, mm 

Er   Modulus of elasticity, MPa 

rF   Radial load, N 

aF   Axial load, N 

nF   Normal load, N 

rFrFr   Elemental isothermal rolling force, N 

btF   Circumferential force on base circle, N 

GG   Material parameter (-) 

rrG   Rolling friction variable, (-) 

slG   Sliding friction variable, (-) 

cl   Instantaneous line of contact, mm 

minl   Minimum length of the contact, mm 

jetM   Frictional moment due to jet lubrication, N mm 

sumpM

  
Frictional moment due to oil bath lubrication, N mm 

 n Rotational speed, 1/mm 

chP   Power losses, W 



Download English Version:

https://daneshyari.com/en/article/4986246

Download Persian Version:

https://daneshyari.com/article/4986246

Daneshyari.com

https://daneshyari.com/en/article/4986246
https://daneshyari.com/article/4986246
https://daneshyari.com

