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Correlated Pumps:

ÅBosch Rexroth PGZ4

ÅSize ô80ô ïModel PGZ4-1X/080RA07VE4

ÅParker Hannifin PGG20010

ÅMiniature Gerotor ïFluid Power Research Laboratory, University of Turin, Italy
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Bosch Rexroth PGZ4

Model PGZ4-1X/080RA07VE4
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Bosch Rexroth PGZ4 Series:

ÅFixed Displacement (no pressure relief valve)

ÅSingle sided porting, but with Shadow Porting feature

Å8 lobes Inner / 9 lobes Outer

ÅInformation from www.boschrexroth.com
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Bosch Rexroth PGZ4 Series: www.gerotordesignstudio.com



Bosch Rexroth PGZ4-1X/080RA07VE4:

Build of GDS model ïGerotor Design

To acquire unknown 

dimensions, scaling of the 

provided drawings had to be 

used.

For example, the rotor OD was 

derived from the given 

dimension of the pump external 

mounting nose. 

Dimensions acquired by this 

method:

ÅOuter Rotor Diameter

ÅEccentricity

ÅRotor Thickness (using L1 and 

L2 dimensions on drawings)

ÅShaft Diameter (ódriving diskô)
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Actual Port Design was not known, therefore 

the GDS óDesign Portsô feature was used to 

generate porting based on the gerotor 

dimensions.

Bosch Rexroth PGZ4-1X/080RA07VE4:

Build of GDS model ïPorting Design

Shadow porting is evident 

from the sectional drawings
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Hydraulic Fluid Properties taken from Mobil 1 DTE10 

data sheet (meets specification of Rexroth RE 90220)

Pump speed and pressure ranges taken to match 

performance parameters from Rexroth technical 

specification sheet

Bosch Rexroth PGZ4-1X/080RA07VE4:

Build of GDS model ïFluid / Material / Pump Properties
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From www.wolfram.com website

From Mobil 1 

DTE10 MSDS

ÅYoungs Modulus from www.engineeringtoolbox.com

ÅValue is for high strength steel at 20-90°C

ÅPoissons Ratio from www.engineeringtoolbox.com

ÅValue is for high strength steel

ÅCoefficient of Friction from average of internet sources 

(dynamic friction; steel and lubricated aluminium)

Bosch Rexroth PGZ4-1X/080RA07VE4:

Build of GDS modelBuild of GDS model ïFluid / Material / Pump Properties
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Bosch Rexroth PGZ4-1X/080RA07VE4:

Results ïFlow and Drive Power
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Parker Hannifin

Model PGG20010
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Parker Hannifin PGG20010:

ÅSeries of pumps based on same basic dimensions

ÅOnly dimension change is length (X and Y values)

ÅConclude that rotor set is the same, only different in length

ÅPlot of Displacement vs Length shows linear relationship

ÅTheoretical ózeroô displacement is at X=66.5mm

ÅTherefore rotor length for PGG20010 pump should be

Å72.6-66.5 = 6.1mm

PGG200xx Pump Length vs Displacement

y = 27.478x + 66.51
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Parker Hannifin PGG20010:

ÅPump will undoubtedly have Nichols Portland Gerotor set

ÅNP are part of the Parker Hannifin group

ÅExamination of NP standard gerotor sets shows 2 likely candidates 

for gerotor forms:

Å4086 ï4 x inner lobes; 0.86in3/rev per inch of length

Å6095 ï6 x inner lobes; 0.95in3/rev per inch of length

ÅHowever, 6095 has minimum OD of 57.10mm

ÅLikely not to fit inside pump housing (from scaling of 

drawings)

Pump 

Size

Displacement 

(in3/rev)

"X" 

Dimension Delta "X" Comments

0 0 66.5 0 From calculation

10 0.218 72.6 6.1

0.218cuin for 6.1mm 

length = 0.908cuin/inch

20 0.45 78.7 6.1

0.232cuin for 6.1mm 

length = 0.966cuin/inch

30 0.7 85.8 7.1

0.25cuin for 7.1mm 

length = 0.894cuin/inch

57.10mm rotor set would allow 

no clearance to bolt bosses.

Therefore assumption is 4086 

rotor set is used for PGG20010 

(diameter 50.01mm)
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Build of GDS model ïGerotor Design
Tip and axial clearances obtained from 

Nichols Portland design guidelines 

ñGerotor Selection & Pump Design v1.2ò

Parker Hannifin PGG20010:

Rotor Thickness greater than calculated 

6.1mm.

To obtain a displacement of 0.700cuin/rev 

with this gerotor set, a thickness of 21mm 

is required (i.e. for ô30ô size pump). 

Therefore an assumption of 7mm was used 

for this ô10ô size pump.

This gives a theoretical óover capacityô 

(0.236cu in/rev) but will compensate for 

greater leakage losses with a smaller 

gerotor, so would be feasible for the actual 

pumping elements. 
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Actual Port Design was not known, therefore 

the GDS óDesign Portsô feature was used to 

generate porting based on the gerotor 

dimensions.

Build of GDS model ïPorting Design

Shadow porting is not shown on any sectional drawings, 

but is assumed based on the recommendation given in the 

Nichols Portlandôs own design guide

Parker Hannifin PGG20010: www.gerotordesignstudio.com



Only fluid property given in the Parker Hannifin product 

guide is a viscosity of 32cSt, for determination of the flow 

characteristics.

All other fluid and material properties were assumed to be 

as for the Bosch Rexroth pump design

Speed and pressure ranges taken to be consistent with the 

pump performance characteristics published by Parker 

Hannifin

Build of GDS model ïFluid / Material / Pump Properties

Parker Hannifin PGG20010: www.gerotordesignstudio.com



Results ïFlow and Drive Power

Parker Hannifin PGG20010:
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Results Difference Error (%)

Flow @ 3500rpm

34.5bar 12.5 12.67 0.17 1.36

Flow @ 3500rpm

138bar 9.16 10.09 0.93 10.15

Flow @ 1000rpm

34.5bar 3.33 3.02 -0.31 -9.31

Flow @ 1000rpm

138bar 0.25 0.4 0.15 60.00

Power @ 3500rpm

34.5bar 973 1069 96 9.87

Power @ 3500rpm

138bar 3252 3444 192 5.90

Power @ 1000rpm

34.5bar 324 246 -78 -24.07

Power @ 1000rpm

138bar 1005 924 -81 -8.06
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Miniature Gerotor ïFluid Power Research Laboratory, University of Turin, Italy

ñMiniature Gerotor Pump Prototype for Automotive Applicationsò ïS. Manco; N. Nervegna; M. Rundo; M. 

Margaria

The Fluid Power Research Laboratory at Polytechnic of Turin, Italy

Presented at 3rd International Fluid Power Conference, March 5-6 2002, Aachen, Germany
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Miniature Gerotor Pump Prototype:

Pump Specifications

ÅAssumed working fluid: DOT4 Brake Fluid

Known parameters:

ÅRequired volume

ÅNo. Outer Lobes

ÅThickness

ÅOuter Diameter

óDesign Rotorsô feature used to create 

remaining design parameters

ÅIterations of Eccentricity and Radius 

Inner Root used to bring Approx 

Capacity into correct range (allowance 

for some leakage loss)

Very small Gerotor
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Miniature Gerotor Pump Prototype:

Pump Specifications

Porting designed using GDS óDesign Portsô feature

No shadow porting or double sided porting selected

Content of part of the technical paper was to show 

the effect of óbalance platesô on volumetric efficiency.

The balance plates allow high pressure fluid behind 

the rotor housing to close the axial clearance gap at 

high pressures (reduce leakages) ïbut it still allows a 

rotor to housing contact, so is not the same as 

shadow or double sided porting! Hence the boxes are 

not checked.

DOT4 Fluid Properties

Values used are assumed the 

same as for other pump designs 

ïno indication given in the 

technical paper for other values
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Miniature Gerotor Pump Prototype:

Results
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bore at all times

ÅTherefore the results of óRadial Loadô compensation are 

meaningless in GDS and the results should be compared to 

the highest level of radial compensation tested in the 

technical paper (assumption is this is closest to the 

concentric condition)
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