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Introduction

» HST (HydroStatic Transmission)

b Xl (Clutch, torque converter)Jt
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Hydrostatic Powertrain [ 1

= Car Platform
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The Free-Piston Engine pumps fluid into an
Accumulator - and will be turned off when the

accumulator is filled.

The pressurized fluid from the accumulator
drives the hydraulic motors —one in each

wheel.

During

braking, the motors are reversed

into pumps — pumping all the energy from
braking back into the accumulator

The engine runs only at constant speed and power when charging the accumulator —
the best conditions for low consumption and emissions.

BT COSMOS=—

PRISM is the Professional CAD/CAE Consulting Group !

http://www.prism21.co.kr E-mail : prismco@prism21.co.kr



\:.3&
BIRRY

AR RRY
A

Ry
WA
Wk

A

PRIS

B COSMOS

M is the Professional CAD/CAE Consulting Group !

http://www.prism21.co.kr E-mail : prismco@prism21.co.kr




» Free-Piston Engine

» Hydraulic Accumulator

» Hydraulic Wheelmotors

Simply transfers combustion pressure into
hydraulic pressure. High power density.
Less pressure and temperature sensitive
than crankshaft engines.

Stores the energy in form of pressurized
fluid. High rates of charge and discharge.

Drive all four wheels. Brake the car and
restore all energy back into the accumulator.
(750 hp) Very high power density. Full
torque over whole speed range.
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Type: Free-Piston Diesel Data: 60 hp @ 2,600 1/min
Pulse-pressure Charger 27" x 12" x 8"

Circumferential Fuel Injection 75 Ibs

o B COSMOS—
PRISM is the Professional CAD/CAE Consulting Group ! http://www.prism21.co.kr E-mail : prismco@prism21.co.kr




Hydraulic Motor: Axial-Piston Type
270 hp, 8,800 rpm
6Y2" X 7" X 8%2"

25 Ibs
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= Hydrostatic Powertrains use fluid to transmit the power from the engine to the wheels.
— Advantages:
= Easy control of power
= High power density.
= Storage of energy

= The concept simplifies the conversion and transmission of energy in cars.
— Reducing:
= Energy consumption
= Emissions

= Weight and Size

= Passenger Car
— 140 mpg (2 L/100km)
— 1/8 emissions
4 — Efficient conversion, transmission and re-use of energy
L Low weight and size of Powertrain
\ Constant combustion conditions

B COSMOS—
PRISM is the Professional CAD/CAE Consulting Group ! http://www.prism21.co.kr E-mail : prismco@prism21.co.kr






Development Cycle o ahE 4

» Development Cycle

— Input Data — Assumptions

— Design Geometry Data SolidWorks

— Analysis Displacement COSMOSDesignSTAR
Force, Stress
Motion, Friction COSMOS Motion
Cavitations, Leakage COSMOS Floworks

— Test Data - Findings

= Benefits

— Geometry data for Analysis, Manufacturing and Quality Control
A — Parts: Manufacturing data, weights

Lofted section for flow analysis.
Assemblies:  Displacements, interference, animation
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Development Cycle RNy

o 23 COSMOSDesignSTAR Hh

- o Mechanical Design Validation =

otgd Hx gt 2HE
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Computational fluid OSMOSMotion
Motion simulation
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Design: Samples N

Motor housing
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Analysis Y |

= Analysis
— Motor: Geometry Displacements, angles
Collision detection
Forces
— Cylinder: Flow Operating limits, Durability
— Piston/Shoe: Stress Durability, Material selection
Deformation Contact conditions, Wear
Friction Efficiency, Stress
\— Others: Vibration, Heat
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Analysis of Motor Y

— Piston Stroke — Force
— Joint Angle — Friction
— Joint Angle

Force - Mag-Spherical
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Analysis of Motor alky

— Acceleration — Collision Detection

— Torque
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Analysis of Cylinder N 7

Critical dimensions are predominantly determined
by other technical requirement than stress and
deformation.

Technical Data

DiaxL 66x51mm 23" x2"
Weight 0.64 kg 1.41b
Power 200 KW 272 hp
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Analysis of Piston

*Piston: Hydraulic, dynamic, shear forces
*Ball Joint: Pull-out force, throttle geometry position
*Shoe - Neck : Stress

- Face: Deformation, pressure control,
friction, leakage

«Joint : Friction
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Analysis of Piston

Ball Joint Reaction Magnitude
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Analysis of Piston

= Joint

— Pull-out Force - Refinement Comparison
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Analysis of Piston

= Joint
— Deflection

Model name: Azzeml
Stucly name: Stucy 1 :
Plat type: Static element stress Plote
Reference geometry. Axisl
Deformation scale: 0.1
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Study name: Study 1

Plat type: Static element stress Plot3
Deformation scale: 0.1
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Analysis of Piston

Static Nodal Stress Static Strain

Static Element Stress Displacement
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Analysis of Piston

D| S p | acemen t fodel name: Yhishoe2s. 080505

study mame: Mesh Convergence
ot type: Static element stress Plots
refarmation scale: 1 56733

von Mises (Min"2)
147 0e+010
1.073e+010

8. 7aGe+009
_8.755e+009
) _F.812e+009

1.7 0e+006 5.540e+009
: | _5867e+009
. 4.893e+009
_3.922e+009
. 25849=+009
1.877e+009
1.004e+003
3.163e+007

—*iald strength: 6.204e+005

L COSMOS=—







Next Steps o afe®e

" Engine Mechanical Buckling, Deflection, Stress
Flow Intake, Exhaust
Combustion Scavenging, Combustion, Heat flow
Thermal Housing deformation, Exhaust

= Motor Flow Cylinder Channel Geometry
Friction Piston bore, Cylinder bearings
Leakage
Test Durability, Efficiency

All Date needed to update

assumptions for simulations.
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Animation " 1

Car Platform
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