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Fuel cell hybrid electric construction equipment (FCHECE) is known as a promising solution to achieve the
goa of energy saving and environment protection. Energy management strategy is a key technology of
FCHECE, which splits the energy flow between power sources. This paper presents a novel optimal energy
management strategy for a hybrid ...

electrical energy and stored in the energy storage unit. When the energy is reused, the electrical energy is
converted into hydraulic energy, which drives the hydraulic pump to work. The energy storage unit of the
hydraulic hybrid excavator is a hydraulic accumulator[18]. The hydraulic accumulator stores the boom
potential

When the energy storage hydraulic cylinder [10,11] or energy storage chamber [12][13] [14] is used to recover
the gravitational potential energy, the gravity of the working device can also be ...

Download scientific diagram | Power flows in an excavator system with secondary energy storage during @)
lifting b) lowering and c) lowering with full storage. from publication: Utilization of ...

The global energy crisis and growing environmental concerns provide a strong impetus for the development of
fuel-efficient hydraulic excavators (HES). The boom potential energy of a conventional ...

Coupling excavator hydraulic system and internal combustion engine models for the real-time simulation. ...
For off-road vehicles, the energy storage systems of an hybrid architectures could be electric batteries or
hydraulic accumulators. If electric batteries have high energy density, hydraulic accumulators show higher
power density and ...

The excavator's size and internal structure are laid out in extensive detail. ... operating characteristics of the
energy storage device, the potential energy of the slider and the mechanical ...

This paper aims to improve the energy efficiency of the hydraulic excavator by reducing throttling loss and
regenerating potential energy directly based on anovel pump ...

A novel series hybrid hydraulic excavator based on electro-hydraulic composite energy storage, which
provides the average power of the system through the diesel engine, ...

Semantic Scholar extracted view of &quot;Coupling excavator hydraulic system and internal combustion
engine models for the real-time simulation&quot; by P. Casoli et al. ... Hydraulic hybrid propulsion and
energy storage components demonstrate characteristics that are very different from their electric counterparts,
thus requiring unique control ...
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disadvantage of a hydraulic accumulator is that the energy storage density is severely limited relative to other
competing technologies. And the key problem for hybrid excavators is to find enoughspace for the energy
storage components. Both the battery and hydraulic accumulator are not suitable to be used as the energy
accumulator in the

energy efficiency in power industries, internal combustion engines, and in the iron and steel industry misused
heat and gas are recuperated [1-4]. The piezo-electric material isadevice which

A novel energy regeneration swing system is proposed for hydraulic excavator in this paper to reduce the
energy consumption. Two independent accumul ators are proposed for use in the hybrid swing ...

Electric excavator is a kind of excavation equipment that uses electric energy to work. Compared with the
traditional internal combustion engine excavator, it has the advantages of environmental protection and energy
saving. This article will introduce the working principle of electric excavators to help buyers better understand
this equipment. Electromotor The core ...

excavators using electric energy storage to recover energy [16-18]: high energy density but low power density;
low power density; large weight and volume; and the inability to chargeand ...

An energy storage device used in a HE is essentially a temporary energy storage device and should be capable
of absorbing and output energy frequently. Assuming that a HE has a design working life of 6000 h and the
working period is 20 s 90 ] for the digging and dumping cycle, the number of operations for an ERSisN y
=6000& #215;60& #215;60/20=1.08& #215; ...

Regenerative braking is a method of recovering the kinetic energy of the excavator boom and arm in addition
to the rotational motion of the swivel part. ... Assuming that the battery of this study is an equivalent circuit
with voltage and internal resistance, the following formulas are established ... Super capacitors are energy
storage devices ...

EERS is a system that transforms the recoverable energy of excavators into electrical energy using a hydraulic
motor-generator, which is then stored in an energy storage ...

The fuel cell is the main power supply for most of the excavator workload while the battery/supercapacitor is
the energy storage device, which supplies additional required power and recovers energy.

A new hydraulic hybrid excavator driving system was proposed concerning on the issues that the loss of
energy was too large and the energy recovery efficiency was not high enough. ... FELD D. Universal energy
storage and recovery system - a novel approach for hydraulic hybrid [C] ? The 13th Scandinavian
International Conference on Fluid ...
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In this paper, a novel series hybrid hydraulic excavator based on electro-hydraulic composite energy storage,
which provides the average power of the system through the diesel ...

Finally, the challenges in the energy storage system of hybrid excavators are discussed. ... The ESS (Energy
Storage System) is very important in a hybrid system with ICE (Internal Combustion Engine) and
motors/generators. Due to the different power requirements and ESEs (Energy Storing Element) used in
hybrid systems, different structures of ...

The excavator"s size and internal structure are laid out in extensive detail. The forward and inverse Kinematics
and the workspace are analyzed using the graphical integration and the loop algebra. ...

By using only electric motors instead of an internal combustion engine, the problems of low engine efficiency
and air pollution can be solved. ... The fuel céll is the main power supply for most of the excavator workload
while the battery/supercapacitor is the energy storage device, which supplies additional required power and
recovers energy ...

In this paper, a novel series hybrid hydraulic excavator based on electro-hydraulic composite energy storage,
which provides the average power of the system through the diesel engine, and the ...

Recent demands to reduce pollutant emissions and improve energy efficiency have driven the implementation
of hybrid solutions in mobile machinery. This paper presents the results of a numerical and experimental
analysis conducted on a hydraulic hybrid excavator (HHE). The machinery under study is a middle size
excavator, whose standard version was ...

An excavator movable arm energy-saving device and a working method based on sliding pairs and gas energy
storage are suitable for an excavator. The hydraulic sliding device is arranged between a movable arm of the
excavator and the upper rotary table, and the rope winding convex plate is arranged at the tail part of the upper
rotary table; the hydraulic sliding device comprises ...

It was confirmed that the fuel cell efficiency of an excavator with a super capacitor was-higher than the
fuelcell efficiency of afuel cell-battery electric excavator. Recently, petrol engines have been removed and
replaced with fuel cells, batteries, and super capacitors as alternative power sources, in vehicles and

construction machinery. Electric vehiclesdriven by ...

In order to address the problems of low energy storage capacity and short battery life in electric vehicles, in
this paper, a new electromechanical-hydraulic power coupling drive system is ...
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