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Å Engineering Services in computational fluid Dynamics (CFD) 
- 25 employees at 3 locations in Germany 
 

Å more than 25 years of experience 
- established in Heidenheim in 1990 
- offices in  

-Munich (1999)  
-Gaimersheim (2014) 
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1. MOTIVATION 

Gear lubrication poses a significant concern in various industries. 

Prototype testing does not always provide the information detail required. 
 
 

CFD model prediction is an effective tool for analysing oil injection 
systems and oil flow around rotating components in a gearbox: 
 

ÅImprove the efficiency of transmissions 

ÅMinimization of load-independent spin power losses 

ÅAssessment of wall effects on gear housing 

ÅThermal management 
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Å Current methodology simplifies contact modeling 
for gear system investigations  

Å Options:  

- repositioning of the gears 

- down scaling of the geometry 

 

Å Accurate investigation of gear systems requires 
contact modelling  closer to reality 

1. MOTIVATION 
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2. STATE OF THE ART (NO CONTACT MODELLING) 

Spur-gear system of 2 gears with rotation rate of 2000 rpm 
 

Var. 1: Oil sump ς different filling levels 

Var. 2: Oil sump and injection system 

Var. 3: Oil sump and heat transfer        

         
 
 
 
 
 
 
 
 
 
 



  

2.1. OIL INJECTION SYSTEM (VAR. 2) 
FORCES FLUID EXERTED ON GEAR 1 SURFACE 
 

╕▬►▄▼ ◐ = (py ς pref) ϊ ὥᴆ 
py face stat. press. 
a face area vector 

╕▼▐▄╪► ◐ = - Tshear ϊ ὥᴆ Tshear shear stress 
tensor 
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2.3. FLUID FILM THICKNESS ON GEAR TEETH (VAR. 2) 

Time 1 

Time 2 Time 3 

Time 1 
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3.1 GEOMETRY (HALF MODEL) 
 
 

 
 
 
 
 
 
 

Å Gear geometry from www.grabcad.com 

Å Gear_18: d=200mm, l=50mm, nT=18 

Å Gear_15: d=170mm, l=50mm, nT=15 

Å Gap modelling by shrinking of the gears (3%) 

3. MODELLING SETUP AND MESH 
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3. MODELLING SETUP AND MESH 

Å Multiphase Fluid Flow  

ÅVolume of Fluid (VOF) approach 

ÅOil sump 

Å Rigid Body Motion 

Å Overlapping Overset (Chimera) Method 

Å Gear Contact 

Å Zero Gap Overset Mesh Interface 

Å Polyhedral Mesh (half model) 

ÅҒ тΦл mio. cells 
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3.4. OVERSET MESH ς CELL STATUS 

Active Cells 
Passive Cells 
Acceptor Cells 

Gear contact 

G18 G15 


