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— FPRG — University of Naples “Federico II”

— Vane pumps:

= Vane Dynamic

= Chamber filling
— Piston pumps

= Valve plate design model

= Lumped parameter CV approach
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Numerical modeling simulations: 1D and 3D CFD approaches
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Pumps: experimental setup
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Valves: experimental setup
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CONTINENTAL

Vane Pumps

HYDRAULICS.
Vane dynamic
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CONTINENTAL

Vane Pumps

HYDRAULICS.

Vane dynamic
The contact force for each vane can be evaluated using the following equation:

F, = F, +FC+><

Where:
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Vane Pumps

HYDRAULICS.

Vane dynamic
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Vane Pumps

HYDRAULICS.

Vane dynamic
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Instantaneous Flow [L/min]

Vane Pumps

CONTINENTAL

HYDRAULICS.

Chamber filling
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CONTINENTAL

Vane Pumps

HYDRAULICS.
Chamber filling
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Vane Pumps: Future Works
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Piston Pumps

Lumped parameter — Control volume approach

« Each control volume CV has homogeneous properties, such as pressure and temperature;

« CV is a capacitive element, it calculates the pressure as function of the net ingoing flow rate;
» CVs are connected by resistive components (variable orifices), calculating flow rate as function of the pressure

drop.
2 (p; —
Qupi = CaAupi w
Q Q Q f Q.. High Pressure
. . . vpi
{ L e .”f’l Control volume — source
Y e |—— Qi = Qupi + Quei

! Y
Y ., Low Pressure
T AN A ¢ — source
Swash Slipper Piston  Cylinder Valve "\
plate Block Plate Qupt = Cafypi 2(pi —pup)
p

dp; av;
g VEL (Ql — Qssi — sti - Qpci - vai - E)

» The approach is consisting of two simulations:
1. Valve plate Design, where the valve plate sectional areas are evaluated: the outputs of this model

(tables) become inputs for the following model,

2. Vectorial piston pump, modeled according to the CV approach Simcenter Amesim
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Piston Pumps

1 — Valve plate design model

The model has two main supercomponents:

 Groove SC, to evaluate the slots:

» Kidney SC, to evaluate the kidneys opening areas.

Kidney

Supercomponent [
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Piston Pumps

1 — Valve plate design model

Real Parameters:
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Pitch radius
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Piston Pumps

1 — Valve plate design model
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Piston Pumps

1 — Valve plate design model
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Portplate to model

Piston Pumps

Parameters of dynamic_writetofile_4 [SIGWRITED-4]

1 — Valve plate design model

Title |Un'rl |Tags |Value Name
write data during this run yes writedata
. name of the file Outlet_groove AREA.data filename
Example of modeling: » [ file content

o +=| » [ batch run

! r

i s LT

T I~ Lap

[ < L s LT SRyt H

Low pressure side

High pressure side

Simcenter Amesim
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Piston Pumps

1 — Valve plate design model

Example of modeling:
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Piston Pumps

2 — Lumped parameter CV approach
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N 3’ y Pressure and volumes

Parameters of vecvarorif_4 [HCDVECVORF0-5]

B AYDv @
Title \ |Unil ‘Tags |\la|ue |Name
index of hydraulic fluid 0 indexf
vector size 9z
number of signal inputs 1 nbinput
geometry of orifices

regular mode
maximum flow coefficient Cq null 0.7 cgmax
critical flow number (laminar/turbulent)

null 100 lamc
periodicity degree 360 period
filename or expression for arealmm**2] = f(theta) Outlet_groove AREA.data areal
filename or expression for hydraulic diameter[mm] = f(theta) Outlet_groove_HYD_DIAM.data hdl
» [ table settings
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Piston Pumps

Approach validation

The approach is validated comparing the

= —— Numerical pressure ripple Pumplinx [barA] —
reSUItS Wlth a CFD SimUIation . ——Numerical pressure ripple AMESim [barA] T
270
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