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Hydraulic + Hybrid = Hydrid






starting points

% 30 metric tonnes
wheel loader

% short loading cycle M
(Y-cycle)




Hydrid wheel loader

same engine

same performance
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Hydrid wheel loader

decoupling the engine
hydraulic accumulators

efficient ‘floating cup’ pumps & motors

hydraulic transformers







hydraulic circuit

common pressure rail (CPR)
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hydraulic circuit

“power plant”

engine + pump




hydraulic circuit

lift cylinders

- hydraulic transformer
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hydraulic circuit

tilt cylinder
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hydraulic circuit

Tl E % % steering
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hydraulic circuit

auxiliaries
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two new technologies

floating cup hydraulic
principle transformer




floating cup

< compact

+ low torque ripple
+ high starting torque
+ low noise

+ low cost

% efficient
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Hydraulic transformation

(PA, QA)
pressure p
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Hydraulic transformation
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Hydraulic transformation

pressure p o effl cient

< recuperative
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Hydraulic transformation

pressure p X4 effic | ent
A
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pB %

* recuperative

« amplification

> flow Q
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Hydraulic transformation

control
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Hydraulic transformation

» efficient

reverse forward
braking propulsion

“ recuperative

* amplification

% dynamic

% 4-quadrants

reverse forward
propulsion braking
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Hydraulic transformation

% efficient

reverse | forward
braking propulsion
P “ recuperative
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% dynamic
% 4-quadrants
reverse forward

propulsion : braking o d t
* wide operating range
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new technologies
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most Important reasons

N
0‘0

high component efficiency

N/
%

energy recuperation

N
0‘0

avoiding throttle losses

N/
%

eliminating the torque converter
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propulsion (excl. engine)

conventional

mech.
transmission

torque
converter
brakes

wheels
&
brakes

Hydrid

% pump losses

CPR-

accumulators
transformers
motors

wheels
&
brakes

@ 64% reduction of losses @
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cylinders (excl. engine)

conventional Hydrid

pump losses pump losses

accumulators
transformers
valves

valves

% reduction of Io;s>\‘
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engine efficiency
Hydrid
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engine efficiency

00 about equal average efficiency

1500

1000

torque [Nm]

500

0 500 1000 1500 2000 2500
speed [rpm]



38



Results

Hydrid

losses drive train (excl. ICE)

losses hydraulic circuit (excl. ICE)

cooler demand transmission & hydraulic circuit
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