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Abstract— Currently, traditional fossil energy is gradually exhausted for sustainable economic development, and environmental
protection is an urgent requirement for all countries. Therefore, the issue of saving energy, as well as exploiting renewable energy
sources, is being prioritized for development. The braking system collects dynamic energy, also known as the regenerative braking
system, which is understood as the brake system; instead of converting kinetic energy into heat, the brake system can collect and store
energy. The brake system of the bus in use is usually frictional. During braking, this type of brake system converts the vehicle's
kinetic energy into heat, dissipates it into the surrounding environment, and cannot be recovered. Moreover, due to the operational
characteristics, the bus has high stopping frequency and high braking capacity, leading to wasted energy, in addition to producing
many emissions causing environmental pollution. This study focuses on experimental research for evaluating the dynamic energy
acquisition of the mechanical brake system on a school bus as a function of operating parameters such as vehicle speed according to
gears, vehicle mass as well as hydraulic pressure parameters. The results are noticed that the highest dynamic energy recovery rate is
about 35% in the lowest gear. In the case, from the initial braking velocity of 30km/h to 0 km/h, the initial working pressure of the
hydraulic tank is 100bar, the dynamic energy recovery rate is about 25%.
Keywords— Regenerative braking system; dynamic energy recovery rate; renewable energy; vehicles.

into the air and this is a wasteful source of energy [11][12].
Braking performance is a key factor in the safety of a
vehicle. A good braking system is always required to
quickly slow down the vehicle and maintain control of the
vehicle's direction. The first requirement is that the brake
system must provide sufficient braking torque on all wheels.
Next is to distribute the brake force properly on the wheels.
In general, the required braking torque is much greater than
the resistance torque that an electric motor can generate
(when working in generator mode), especially during
emergency braking [13]. Therefore, on electric cars, hybrid
cars and fuel cell vehicles (EVs, HEVs, FCVs) [14] the
mechanical brake system must coexist with the regenerative
electric brake [15]. So, this is a hybrid brake system.
Although there are many types and methods of control in
hybrid and electric vehicle engine systems, the ultimate goal
of designing and controlling brake systems is to ensure
braking performance and the ability to recover as much
brake energy as possible [16].
On the other hand, designing a brake energy recovery
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Currently, traditional fossil energy sources are
increasingly exhausted due to exploitation and excessive
human use [1-4]. Therefore, reducing the dependence on
traditional energy sources for sustainable economic
development while ensuring the environmental protection
task is becoming an urgent requirement for all countries [5].
The auto industry is facing two major challenges: the
shortage of petroleum fuel sources [6-8] and the pressure of
strict regulations on emissions and fuel consumption.
Finding new solutions is an inevitable trend to reduce the
above pressures [9]. One of the technological solutions
attracting researchers and car manufacturers' attention is an
electric vehicle, an environmentally friendly vehicle.
Among solutions to reduce the dependence on traditional
fuels, the brakes' energy recovery attracts great attention of
scientists. Normally, when a car brakes, its kinetic energy is
converted to heat in the form of friction between the brake
pads and the wheel [10]. This thermal energy can be released

1979

parameter of cyclic energy recovery αct [22]. That
coefficient is used to evaluate the efficiency of the hydraulic
brake system under the test cycle. The percentage of brake
energy in some vehicles is shown in Figure 2 [23]. Figure 2
shows the ratio of brake energy to the kinetic energy of some
vehicle types. If the efficiency of the hydraulic drive system
reaches 80%. The energy gain rate of the hydraulic brake
system can be achieved in vehicles such as delivery (αct =
40%); bus (αct = 52%); refuse (αct = 47,2%) and class 8 (αct
= 14,4%) [24].
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system is a relatively complex issue when designing the
brakes of electric, hybrid, and fuel cell vehicles [14]. There
are two issues need to be addressed. Firstly, how to
distribute the total brake force into regenerative brake force
(the part to be recovered) and the friction brake force (the
part that is not recovered) to be able to regenerate as much
energy as possible; Secondly, how to distribute the total
brake force on the front and rear axles to ensure braking
stability and efficiency. Usually, the regenerative brake force
is only effective on the active shaft. The electric motor must
be controlled to produce the right amount of braking force so
that the energy recovered is as large as possible, and the total
braking force to slow the vehicle must be following the
driver's command. To meet the above requirements, the
hybrid brake system has 2 types: parallel hybrid brake
system [6] and fully controlled hybrid brake system [17].
For each type of vehicle, the operating range and
operating characteristics have many differences, most clearly
shown in each vehicle's braking frequency and braking
capacity. The relationship between the power and brake
frequency of common motor vehicles is depicted in Fig.1. It
can be seen that the types of buses used in urban areas,
although not the greatest braking power compared to
forklifts or garbage collection trucks [18]. However, this
vehicle's braking frequency is very large (because the bus
must continuously increase and decelerate depending on the
traffic density on the road and bus stop station). In addition,
the number of buses used in urban areas is very large, along
with the development of public transport is an inevitable
trend in the current period and tends to increase in the future
[19]. Therefore, the problem of energy recovery of the brake
system on urban buses brings great economic efficiency
while also contributing to reducing environmental pollution
[20].

Fig. 2. The ratio of brake energy and energy losses to the total kinetic
energy of selected vehicle types [23]
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In Vietnam, many specialized vehicles only use friction
brakes like buses in circulation [25]. Due to the operating
characteristics, this vehicle must brake to pick up passengers
at the stops continuously on the moving road. So this model
often has a high fuel consumption, meaning many gas
emissions into the surrounding environment [26]. To replace
all of these vehicles with vehicles applying regenerative
braking technology to reduce pollution, this is a difficult
problem for the economy in developing countries like
Vietnam [26]–[28]. Therefore, with the above actual
situation, the study and test of hydraulic accumulator brake
system model on the bus vehicle to solve the problem as
follows:
• Studying the ability to collect energy with a hydraulic
brake system on buses, thereby serving as the basis for
developing a hydraulic energy collection system on
specialized vehicles [29].
• It is used as a model for research on vehicle-related
properties and hydraulic brake systems, thereby
gradually approaching and mastering technology and
developing hydraulic brake system products on many
subjects [22].
This article presents an energy recovery plan during urban
bus braking in Vietnam. The main content is focused on
experimental research to evaluate the effect of the initial
working pressure of the hydraulic pressure tank and the
effect of the different vehicle weight and velocities at
respective gears on the energy-harvesting capacity of the
hydraulic brake system.

Fig. 1. Relationship between brake power and braking frequency in some
vehicles [18]

In 2011, researches in Australia introduced the hydraulic
brake system related system, named Hydraulic Drive Assist
(HDA). These studies have been applied to some vehicle
models such as garbage collection trucks, buses. With the
HDA system installed on garbage collection trucks, it
reduces fuel consumption by 25% [21] compared to
conventional vehicles. To reflect specifically the hydraulic
energy collection brake system's efficiency, we can use the

RE

II. MATERIALS AND METHOD
A. Method
The experiment of measuring the basic parameters is the
pressure of the hydraulic pressure tank and the vehicle speed
during braking from the initial brake speed to the stop under

1980

pgo- initial working pressure of the accumulator, the
minimum working pressure (N/m2);
pg- working pressure of the accumulator (N/m2);
k - adiabatic exponent, choose to use nitrogen k = 1.4;
Vgo - the initial working volume of the gas corresponding
to the pgo [m3];
Vg- the volume of the compressed gas corresponds to pg
[m3];
∆Ev- the variation of vehicle kinetic energy at the initial
braking velocity v0 to vt;
The principle diagram of the proposed hydraulic
regenerative brake system (HRBS) is shown in Fig.3. there:
1- oil tank; 2 - pump; 3- control valve; 4-return line; 5-check
valve; 6- pressure transducer; 7 - pressure switch; 8 –
hydraulic-electric accumulator; 9- reusable oil; 10 - pressure
indicator; 11- Power take-off; 12- proximity sensor
(electromagnetic); Br – signal from pedal; Pacc - signal from
transducer; V1 - valve control signal; CL-control signal of
Clutch take-off; CLPTO-PTO-on-Control signal [31].
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the following cases: Change the initial working pressure of
the hydraulic pressure tank; Change the vehicle velocity
according to the respective gears; Change different vehicle
weights.
Measured values during real-time brake kinetic energy
acquisition, which serves as a basis for calculating the
volume of hydraulic oil pushed into the pressure vessel Vf,
energy recovered Ea, and the kinetic energy recovery ratio α
by the equation (1), (2) and (3), respectively [30].
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Where:
Vao - initial gas volume according to tank capacity (m3);
pao - initial intake pressure of the accumulator (N / m2);

Fig.3. The principle diagram of the hydraulic regenerative brake system
TABLE I
THE BASIC PARAMETERS OF THE ARDUINO UNO R3 CARD [32]
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Specifications
Microcontrollers
Operating voltage
Operating frequency
Current
Recommended input voltage
Limit input voltage
The number of Digital I / O pole
The number of Analog pole (A0, A1, A2, A3, A4, A5)
Maximum current per I / O pole
Maximum output current (5V)
Maximum output current (3.3V)
Flash memory
SRAM
EEPROM

1981

Value
ATmega328 with 8bit
5V DC (supplied via USB port only)
16 MHz
30mA
7-12V DC
6-20V DC
16 (6 pins hardware PWM)
6 (10bit resolution)
30 mA
500 mA
50 mA
32 KB (ATmega328)
2 KB (ATmega328)
1 KB (ATmega328)

Proximity sensor: Operating voltage: DC: 6 ÷ 36V;
Farthest detecting distance: 8 mm; Operating temperature: 25oC ÷ 55oC. To control the system's operation during
braking, the controller has been designed on the Proteus
program, the controller uses an open-source Arduino Uno
R3 card loaded with program code. Arduino Uno R3 card
has the same basic parameters as in Table I, the control
signal from Arduino Uno R3 card has a maximum voltage of
5V, so to control the hydraulic solenoid valve operation with
a voltage of 24V [32].
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THE EXPERIMENTAL PLANNING PARAMETERS OF 3 EXPERIMENTAL
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C. Experimental setup
Table II summarizes the experimental planning
parameters of the tests conducted in this study. Experiment
No.1: Experimenting on the effect of initial working
pressure on the braking system's dynamic energy recovery
process. Vehicle weight is 2400kg; Initial vehicle velocity of
braking process is 30km/h; Gear is No.3; Change the initial
working pressure of the accumulator: pgo = 75bar, 85bar and
95bar, respectively.
Experiment No.2: Experimenting with the ability to
recover the brake's energy according to the different braking
initial velocities is applied to the corresponding gears.
Vehicle weight is 2400kg; Initial vehicle velocity of braking
process is 7.5km/h, 15km/h, 30km/h and 50km/h at the
respective gear of No.1, No.2, No.3 and No.4, respectively;
The initial working pressure of the accumulator is 85bar.
Experiment No.3: Experimenting with the ability to recover
the brake's energy according to the different weights of
vehicle. Vehicle weight is 2400kg and 1800kg; the braking
process's initial vehicle velocity is 30km/h at the gear of
No.3; The initial working pressure of the accumulator is
85bar.

Experiment No.2
Experiment No.3
85
85
85
85
85
85
2400 2400 2400 2400 2400
1800
1
2
3
4
3
3
7.5
15
30
50
30
30

ly

Experiment No.1
75
85
95
2400 2400 2400
3
3
3
30
30
30
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Specification
Initial working pressure, pgo [bar]
Vehicle weight, m [kg]
The number of gear position
Initial vehicle velocity of braking process, vo[km/h]
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2
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B. Materials
Hydraulic pump: Gear type hydraulic pump; Specific flow
rate: dp = 14 cc/round; Maximum speed: 2500 rpm. Control
valve: Maximum flow rate: 63 liters/min; Maximum
working pressure: 31.5Mpa. Hydraulic pressure tank:
Volume: Vao = 25 liters; Maximum working pressure:
31.5MPa; Working temperature: -19oC ÷ 70oC. Pressure
sensor: Working temperature: -40oC ÷ 100oC; Maximum
working pressure: 250bar; Supply voltage (2 poles)
DC:8÷28 V; Signal output current: Iout = 4÷20mA;
Accuracy: ± 0.5FS.

CT

ED

Fig. 4. Changing of velocity during braking runs with gear No.3, 3 different
pgo modes

III. RESULTS AND DISCUSSION

A. Effect of Initial Working Pressure on Brake Kinetic
Energy Recovery
The results of measurement of brake time and
acceleration are obtained in 3 cases: at pgo = 75bar, braking
time is 16s, average braking acceleration is 0.52m/s2; at pgo =
85bar, braking time is 15s; average braking acceleration is
0.56m/s2; pgo = 95bar, braking time is 14s, average braking
acceleration is 0.60m/s2. Therefore, the pgo setting value has
a clear impact on the dynamic braking parameters.
Specifically, when the accumulator's initial working pressure
increases, the braking time decreases while the average
braking acceleration increases.
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Fig. 5. Changing of pressure in the accumulator during braking to recover
energy with vo = 30km/h, gear No.3, 3 different pgo modes

Fig. 6. Changing of obtained oil volume during braking to recover energy
with vo = 30km/h, gear No.3, 3 different pgo modes
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Fig. 8. Changing of pressure in the accumulator during braking energy
recovery process at different initial velocities (vo) and pgo = 85bar
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Fig. 7. The ratio of energy recovery during braking to recover energy with
vo = 30km/h, gear No.3, 3 different pgo modes
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During braking at an initial velocity of 30km/h, the
variable dynamic energy is 91937J for 3 cases. Experimental
data synthesizing from Fig. 4, Fig. 5, Fig. 6 and Fig. 7
showed that the brake system's energy recovery rate
increases from 23.49% to 25.46% when the initial working
pressure changes from 75bar to 95bar. Case 1: pgo = 75bar,
the maximum obtained pressure is 88bar, obtained hydraulic
oil volume is 2.51 liter, recovered energy is 21600J with the
rate of 23.49 %. Case 2: pgo = 85bar, the maximum obtained
pressure is 99.63bar, obtained hydraulic oil volume is 2.33
liter, recovered energy is 22809J with the rate of 24.81 %.
Case 3: pgo = 95bar, the maximum obtained pressure is
111.26bar, obtained hydraulic oil volume is 2.14liter,
recovered energy is 23408J with the rate of 25.46%.

m

Fig. 9. Changing of vehicle velocity (vt) during braking energy recovery
process at different initial velocities (vo) and pgo = 85bar

ED

fro

B. Effect of Initial Velocity on Brake Kinetic Energy
Recovery
The synthetic results in experiment No.2 are shown in
Fig.8, Fig.9, Fig.10 and Fig.11 that are given the brake
system model's energy recovery capacity at different initial
braking velocities. Case 1: the bus works with gear No.1, vo
= 7.5km/h, dynamic energy of 5746J, braking time of 2s,
average brake acceleration of 1.04m/s2, accumulated
hydraulic oil volume of 0.00023m3, working pressure
reached to 86.3bar, obtained energy of 1982J, and α =
34.5%. Case 2: the bus operates at gear No.2, vo = 15km/h,
dynamic energy of 22984J, braking time of 6s, average
brake acceleration of 0.64m/s2, accumulated hydraulic oil
volume of 0.00083m3, the working pressure of 89.75bar,
obtained energy of 7298J, and α = 31.75%. Case 3: the bus
operates at gear No.3, vo = 30km/h, dynamic energy of
91937J, braking time of 15s, average brake acceleration of
0.64m/s2, accumulated hydraulic oil volume of 0.00233m3,
the working pressure of 99.63bar, obtained energy of
22809J, and α = 24.81%. Case 4: the bus operates at gear
No.4, vo = 50km/h, dynamic energy of 255380J, braking
time of 35s, average brake acceleration of 0.4m/s2,
accumulated hydraulic oil volume of 0.00517m3, the
working pressure of 124.22bar, obtained energy of 62957J,
and α = 24.65%.
Fig.11 clearly shows that when the initial velocity
increases, the better the ability to recover the braking
process's energy. However, in terms of efficiency, in case 1
corresponding to gear No.1 and vo is the smallest, the energy
recovery ratio is highest.
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Fig. 10. Changing of obtained oil volume during braking energy recovery
process at different initial velocities (vo) and pgo = 85bar

RE

Fig. 11. The ratio of energy recovery during braking energy recovery
process at different initial velocities (vo) and pgo = 85bar

C. Effect of Vehicle Weight on Brake Kinetic Energy
Recovery
With test No. 3, initial velocity 30km/h, gear No.3,
changing vehicle weight in different cases, experimental
results are shown in Fig.12, Fig.13, Fig.14 and Fig.15. With
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vehicle weight of 1800kg, it takes 13s for the bus braking
from vo = 30km/h to stop, dynamic energy of 71103J,
braking time of 13s, average acceleration of 0.64m/s2,
accumulated hydraulic oil volume of 2 liters. Meanwhile, the
working pressure in the accumulator increased from 85bar to
97.3bar, the obtained energy was 19120J, reaching the ratio
α = 26.89%.
In another case, a 600kg increase in vehicle mass, while a
braking velocity kept at 30km/h resulted in an increase in
kinetic energy by 20834J and braking time reach to 15s.
Furthermore, the average acceleration has a drop to
0.56m/s2, the working pressure extends the range from 85bar
to 99.63bar, accumulated hydraulic oil volume of 2.33liters,
the recovered energy is 22809J, the energy recovery ratio is
reduced to 24.81%.

Fig.15. The ratio of energy recovery during braking energy recovery
process at different vehicle weights, vo=30km/h and pgo = 85bar

ly

VI. CONCLUSION
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The paper has conducted an experimental study on the
school bus brake system to evaluate the effect of the initial
working pressure of the accumulator as well as the influence
of vehicle weight and braking velocity on the energyharvesting capacity of the hydraulic system that recovers
mechanical brake energy. Experimental results have shown
the energy recovery capacity of the experimental system
models, as follows: rate of braking energy recovery is the
highest at the lowest gear, and gradually decreasing in high
gear. In gear No.1and initial velocity of 7.5km/h, the energyharvesting system has achieved α = 34.5%. However, in gear
No.2, vo=15km/h, braking energy recovery rate reduced to
31.75%. Also, with input parameter set of (gear No.3,
30km/h) and (gear No.4, 50km/h), it is recorded that
reduction of α is 24.81% and 24.65%, respectively. In an
accumulator, the initial pressure tends to be proportional to
the higher rate of brake energy recovery (pgo = 75 bar, α =
23.49%; pgo = 85 bar, α = 24.81%; pgo = 95 bar, α =
25.46%). The increase in vehicle weight is not conducive to
brake energy recovery efficiency. Thus, this study has
demonstrated that the recovery of energy during the braking
process of buses used in urban areas can help save fuel,
bring high economic efficiency, and reduce environmental
pollution.
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Fig. 12. Changing of vehicle velocity (vt) during braking energy recovery
process at different vehicle weights, vo=30km/h and pgo = 85bar

REFERENCES

CT

[1]

Fig. 13. Changing of working pressure during braking energy recovery
process at different vehicle weights, vo=30km/h and pgo = 85bar

TR
A

[2]

[3]

[4]

RE

[5]

[6]

Fig. 14. Changing of obtained oil volume during braking energy recovery
process at different vehicle weights, vo=30km/h and pgo = 85bar

1984

M. A. Fayad, “Effect of renewable fuel and injection strategies on
combustion characteristics and gaseous emissions in diesel engines,”
Energy Sources, Part A Recover. Util. Environ. Eff., vol. 42, no. 4,
pp. 460–470, Feb. 2020, doi: 10.1080/15567036.2019.1587091.
T. Patel, A. Dubey, and F. M, “Investigation on the effect of intake
air pressure in a biogas-diesel fueled dual-fuel engine,” Energy
Sources, Part A Recover. Util. Environ. Eff., pp. 1–17, Jul. 2020, doi:
10.1080/15567036.2020.1785592.
V. V. Pham and A. T. Hoang, “Technological Perspective for
Reducing Emissions from Marine Engines,” Int. J. Adv. Sci. Eng. Inf.
Technol., vol. 9, no. 6, pp. 1989–2000, 2019.
R. A. Azeez, F. K. Al-Zuhairi, and A. Al-Adili, “A Comparative
investigation on Viscosity Reduction of Heavy Crude Oil Using
Organic Solvents,” Int. J. Adv. Sci. Eng. Inf. Technol., vol. 1, 2020.
Y. Hu, G. Wang, J. Chen, Z. Liu, C. Fan, and Q. Cheng, “Prediction
of gas emission from floor coalbed of steeply inclined and extremely
thick coal seams mined using the horizontal sublevel top-coal caving
method,” Energy Sources, Part A Recover. Util. Environ. Eff., pp. 1–
17, Feb. 2020, doi: 10.1080/15567036.2020.1733143.
A. Benamar, P. Travaillé, J.-M. Clairand, and G. Escrivá-Escrivá,
“Non-Linear Control of a DC Microgrid for Electric Vehicle
Charging Stations,” Int. J. Adv. Sci. Eng. Inf. Technol., vol. 10, no. 2,
pp. 593–598, 2020, doi: 10.18517/ijaseit.10.2.10815.

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[25]

[26]

[27]

2

20
2

[24]

[28]

[29]

[30]

[31]

[32]

RE

TR
A

CT

ED

[19]

[23]

ly

[11]

[22]

Ju

[10]

[21]

A. T. Hoang and V. D. Tran, “Experimental analysis on the
ultrasound-based mixing technique applied to ultra-low sulphur
diesel and bio-oils,” Int. J. Adv. Sci. Eng. Inf. Technol., vol. 9, no. 1,
pp. 307–313, 2019.
M. A. Hannan, F. A. Azidin, and A. Mohamed, “Hybrid electric
vehicles and their challenges: A review,” Renewable and Sustainable
Energy Reviews. 2014, doi: 10.1016/j.rser.2013.08.097.
J. Ko, S. Ko, H. Son, B. Yoo, J. Cheon, and H. Kim, “Development
of brake system and regenerative braking cooperative control
algorithm for automatic-transmission-based hybrid electric vehicles,”
IEEE Trans. Veh. Technol., 2015, doi: 10.1109/TVT.2014.2325056.
R. R. S. Bravo, V. J. De Negri, and A. A. M. Oliveira, “Design and
analysis of a parallel hydraulic - pneumatic regenerative braking
system for heavy-duty hybrid vehicles,” Appl. Energy, 2018, doi:
10.1016/j.apenergy.2018.04.102.
B. Xiao, H. Lu, H. Wang, J. Ruan, and N. Zhang, “Enhanced
regenerative braking strategies for electric vehicles: Dynamic
performance and potential analysis,” Energies, 2017, doi:
10.3390/en10111875.
X. P. Nguyen and A. T. Hoang, “The Flywheel Energy Storage
System: An Effective Solution to Accumulate Renewable Energy,”
2020, doi: 10.1109/ICACCS48705.2020.9074469.
M. Q. Chau and V. T. Nguyen, “Effects of frequency and mass of
eccentric balls on picking force of the coffee fruit for the asfabricated harvesting machines,” Int. J. Adv. Sci. Eng. Inf. Technol.,
vol. 9, no. 3, pp. 1039–1045, 2019, doi: 10.18517/ijaseit.9.3.8578.
H. P. Nguyen et al., “The electric propulsion system as a green
solution for management strategy of CO2 emission in ocean
shipping: A comprehensive review,” 2020, doi: 10.1002/20507038.12580.
D. T. Nguyen and H. C. Do, “An Assessment Study on the Quality of
Ni-Cr Coating Before and After Heat Treatment,” J. Mech. Eng. Res.
Dev. (JMERD), vol. 43, no. 2, pp. 257–266, 2020.
S. M. Kalikate, S. R. Patil, and S. M. Sawant, “Simulation-based
estimation of an automotive magnetorheological brake system
performance,” J. Adv. Res., 2018, doi: 10.1016/j.jare.2018.05.011.
A. Kristanto, A. Agung, and K. Suryopratomo, “Thermal-Hydraulics
Operation Parameters Modeling and Analysis of KLT-40S Reactor at
Steady-State and Transient Condition using RELAP5-3D,” Int. J.
Adv. Sci. Eng. Inf. Technol., vol. 10, no. 3, pp. 937–944, 2020.
X. Jiang, Y. Ruan, and S. Niu, “Optimal Design of Large Tonnage
Elevator Car Frame,” J. Mech. Eng. Res. Dev., vol. 40, no. 4, pp.
726–733, 2017, doi: 10.7508/jmerd.2017.04.020.
F. Komilov and S. Mirzoyev, “Computer-Based Study of Patterns in
Fish Pond Ecosystem Evolution,” J. Mech. Eng. Res. Dev., vol. 41,
no. 1, pp. 142–150, 2018, doi: 10.7508/jmerd.2018.01.017.

18

[9]

[20]

m

[8]

K. Aparna and K. Ramakrishna, “A review on mechanical losses and
non-uniform expansion of fluid in a Scroll expander,” J. Mech. Eng.
Res. Dev., vol. 41, no. 1, pp. 9–19, 2018, doi:
10.7508/jmerd.2018.01.002.
N. Hodžić, S. Metović, and A. Kazagić, “Effects on NOX and SO2
emissions during co-firing of coal with woody biomass in air staging
and reburning,” Int. J. Renew. Energy Dev., 2018, doi:
10.14710/ijred.7.1.1-6.
V. G. Bui, V. N. Tran, A. T. Hoang, T. M. T. Bui, and A. V. Vo, “A
simulation study on a port-injection SI engine fueled with hydroxyenriched biogas,” Energy Sources, Part A Recover. Util. Environ.
Eff., 2020. https://doi.org/10.1080/15567036.2020.1804487.
H.-G. Namgung et al., “Generation of nanoparticles from friction
between railway brake disks and pads,” Environ. Sci. Technol., vol.
50, no. 7, pp. 3453–3461, 2016.
I. Technology, “Regenerative Braking System in Automobiles,” Int.
Res. J. Eng. Technol., 2017.
C. T. Pham, K. H. Nhu, V. H. Dong, T. H. Le, and T. T. Hoang,
“Development of PSO for tracking maximum power point of
photovoltaic systems,” Int. J. Adv. Sci. Eng. Inf. Technol., vol. 9, no.
5, pp. 1732–1738, 2019.
R. Kharade, “Regenerative Braking in Automobiles,” Int. J. Eng.
Tech., 2017.
H. P. Nguyen, A. T. Hoang, A. T. Le, V. V. Pham, and V. N. Tran,
“Learned experiences from the policy and roadmap of advanced
countries for the strategic orientation to electric vehicles: A case
study in Vietnam,” Energy Sources, Part A Recover. Util. Environ.
Eff., 2020, doi: 10.1080/15567036.2020.1811432.
N. Li, C. He, J. Zhang, Y. Liu, C. Lin, and C. Li, “Research on the
influence of the proportional relay valve on the economy and safety
of the electric bus through the braking energy recovery system,”
Energy Sources, Part A Recover. Util. Environ. Eff., pp. 1–19, Oct.
2019, doi: 10.1080/15567036.2019.1678698.
A. Belhocine and W. Z. Wan Omar, “A Predictive Tool to Evaluate
Braking System Performance Using Thermo-Structural Finite
Element Model,” SAE Int. J. Passeng. Cars - Mech. Syst., 2019, doi:
10.4271/06-12-03-0014.
J. Hartley, A. Day, I. Campean, R. G. McLellan, and J. Richmond,
“Braking system for a full electric vehicle with regenerative
braking,” 2010, doi: 10.4271/2010-01-1680.
S. Valente and H. Ferreira, “Braking Energy Regeneration using
Hydraulic Systems,” Int. J. Sci. Eng. Res., 2012.
N. Mostoufi, M. R. Mehrnia, and M. Vali, “Hydrodynamics of an
Airlift Bioreactor Treating Petroleum-based Liquids: Experiment and
CFDM,” Energy Sources, Part A Recover. Util. Environ. Eff., vol.
36,
no.
12,
pp.
1296–1304,
Jun.
2014,
doi:
10.1080/15567036.2011.551919.

fro

[7]

1985

