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Applied Energy provides a forum for information on innovation, research,
development and demonstration in the areas of energy conversion and
conservation, the optimal use of energy resources, analysis and

& Submit Your Paper optimization of energy processes, mitigation of environmental
pollutants, and sustainable energy systems. The journal publishes
original papers, review articles, technical notes, and letters to the editor.
Authors are encouraged to submit manuscripts which bridge the gaps
between research, development and implementation. The breadth of

ﬁl Order Journal coverage ranges from innovative technologies and systems of both fossil
and renewable energy to the economic industrial and domestic use of
energy with ne or minor impact on the environment. Applied Energy is
also concerned with the attendant problems of modeling and
forecasting, conservation strategies, and the environmental, social and
Journal Metrics economic impacts of energy policies and usage, including climate
change mitigation and other environmental pollution reduction.
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This study developed an online suboptimal energy management sygtem by using improved particle
swarm optimization (IPSO) for engine/motor hybrid electric vehicles. llhe vehicle was modeled on the
basis of second-order dynamics, and featured five major segments: a battery, a spark ignition engine, a
lithium battery, transmission and vehicle dynamics, and a driver model. To manage the power
distribution of dual power sources, the IPSO was equipped with three inputs (rotational speed, battery
state-o nd demanded torque) and one output (power split ratio). Five steps were developed
for IPS @ itialization; (2) determination of the fitness function; (3) selection and memorization;
(4) mod on of position and velocity; and (5) a stopping rule. Equivalent fuel consumption by the
engine and motor was used as the fitness function with five particles, and the 1PSO-based vehicle control
unit was completed and integrated with the vehicle simulator. To quantify the energy improvement of
IPSO, a four-mode rule-based control (system ready, motor only, engine only, and hybrid modes) was
designed according to the engine efficiency and rotational speed. A three-loop Equivalent Consumption
Minimization Strategy (ECMS) was coded as the best case. The simulation results revealed that IPSO
searches the optimd solution more efficiently than conventional PSO does. Iff two standard driving
cycles, ECE and FIP§the improvements in the equivalent fuel consumption arfd energy consumption
compared to baseling were (24.25%, 45.27%) and (31.85%, 56.41%), respectivelyj for the 1IPSO. The CO;
emission for all five dases (pure engine, rule-based, PSO, 1IPSO, ECMS) was compa d. These results verify
that IPSO performs OUtStd Y Jge = are-in-the-loop (HIL)
implementation and a real veh]c]e test w1l] be conducted in the near furure

© 2015 Elsevier Ltd. All rights reserved.
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| have an EV, He has a Control > New EV!
| have an Battery, He has a Nanofluid - New Cooling!
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The power source of the motorcycle is a 10 1/100 kgf/cm? com-
mercial tank, which is refilled by a 7 kW compressor with 75 s.
According to the experimental results, with this tank, the motor-
cyclcl will run for 2 km|for the overall weight of motorcycle as
150 kg. Therefore, the power-consuming for this motorcycle will
be about 0.073 kw-hr per kilometer. For a commonly used internal
combusting engine motorcycle in Taiwan SYM 125 (10 Hp, 60 km/

h) the consuming power is about 0.127 kw-hr per kilometer.
Although the efficiency is higher for the prototype air-powered

at the current stage. However, the distance can be increased by
equipping a larger volume or higher pressure tank.

2 . ”
5. Conclusion T l;".ik %k 11T

An air-powered motorcycle with fuzzy logic controller has been
proposed and tested. The experiment data shows that the speed er-
ror of the motorcycle is within 1 km/h and the efficiency is above
70% for this system when its speed is over 20 km/h. The power-
consuming for this prototype is about 0.073 kw-hr per kilometer
compared to 0.127 kw-hr per kilometer for a commonly used inter-
nal combusting engine motorcycle. Although the efficiency is high-
er for the prototype, the transportation distance is not enough at
the current stage. The future research will be focused on improving
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