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Abstract 

With the rapid development of science and technology, a large number of energy 
applications have caused energy shortages and environmental pollution problems to 
become more and more serious.Currently, a hot issue to improve environmental 
conditions is energy conservation and emission reduction.So far, most noise control 
technologies can only meet the requirements of emission reduction.Therefore, a feasible 
method is to use energy conversion technology to turn noise into treasure, which is of 
great significance for improving the environment and saving energy and reducing 
emissions.With the continuous maturity of circuit and energy storage technology and the 
rapid development of piezoelectric materials, the technology that plays an important 
role in noise pollution control must be noise power generation technology.As noise 
power generation technology has the advantages of environmental protection, 
convenience, safety, etc., it has become the research focus in the field of noise pollution 
control. 
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1. Introduction 

1.1. Research Background and Its Significance 

With the rapid development of science and technology and the gradual improvement of 
people's living standards, the consumption of large amounts of energy has led to an increasingly 
serious problem of energy shortage and environmental pollution. At present, the 
environmental pollution in modern society is mainly noise pollution, solid waste pollution, air 
pollution and water pollution. Noise is a serious source of environmental pollution. It has a 
great impact on people's daily work and rest. Because strong noise can induce a variety of 
diseases, people hate it. At present, the major problem that people are eager to solve is sound 
insulation and noise reduction to create a quiet and comfortable living environment. Therefore, 
we dialectically analyze the causes of pollution source formation. One feasible method is to use 
energy conversion technology to turn noise into treasure. With the advancement of circuit and 
energy storage technology, the rapid development of piezoelectric materials, noise power 
generation technology has great significance for the development of noise pollution control 
technology. 

In the early 1930s, noise pollution was noticed. At the end of the 20th century, government 
departments in developed countries have paid great attention to air pollution, water pollution, 
and solid waste pollution, and these three major pollutions have been greatly improved, but 
noise pollution has not improved much. It has become an environmental pollution in the 21st 
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century. The problem of governance. Although the economic loss caused by noise pollution is 
not easy to determine, it causes a lot of potential. 

 

 
Figure 1. Urban traffic noise picture 

 

 
Figure 2. Construction site construction noise map 

 

In the loss. Relevant research estimates indicate that the annual economic losses caused by road 
traffic noise pollution in China have reached 21.6 billion yuan. 21. The economic losses caused 
by road traffic pollution in many foreign countries are also particularly large. The annual 
economic loss of the United States is 5.1 billion US dollars. The annual economic loss in Finland 
is 280 million US dollars, the annual economic loss in Germany is 1.06 billion US dollars, and 
the annual economic loss in Switzerland is 680 million US dollars. 31 In summary, improving 
the quality of the acoustic environment is not only an important guarantee for the rapid 
development of the national economy. It is also a necessary condition for people's daily work 
and life. 

Compared with electromagnetic acoustic transducers and electrostatic acoustic transducers, 
the advantages of piezoelectric acoustic-electric transducer technology are outstanding. 
Different from the electromagnetic sound-electric transducer, it does not require an auxiliary 
structure such as a coil, does not limit its structural design, and is not affected by 
electromagnetic interference in the environment; it does not have to add an additional voltage 
source like the electrostatic-type acoustic-electric transducer. The ability to convert acoustic 
energy into electrical energy takes advantage of the positive piezoelectric effect of piezoelectric 
materials. As scientists from all over the world continue to study piezoelectric materials, 
piezoelectric power generation technology has become a research hotspot in the field of noise 
power generation, and the technology that plays an important role in noise pollution control is 
necessarily noise power generation technology. 

1.2. Research Status of Noise Power Generation at Home and Abroad 

1.2.1 Status of foreign research 

With the rapid development of science and technology, a large number of research results have 
been obtained by using sonic vibration power generation. Most of the researches on noise 
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power generation devices at home and abroad are thermoacoustic power generation and 
piezoelectric power generation, and traveling wave type thermoacoustic generators and 
piezoelectric power generation devices. Research accounts for the vast majority of the 
technology, and the technology is relatively mature. Therefore, thermoacoustic power 
generation technology and piezoelectric power generation technology have become the 
frontier technologies in the field of electric power research. In 1777, Higgins discovered 201 in 
the experiment, and specified in the tube with open ends. The position is placed in a hydrogen 
flame, and a sound is produced inside the tube. This phenomenon is called "the flame of 
singing." In 1850, Sondhauss heated the spherical closed end of the tube in the experiment, and 
the gas inside the tube excited the oscillation and heard the sound. This thermoacoustic 
oscillating tube is known as the Sondhauss tube 21, as shown in Figure 3(a).In 1859, Rijke 
placed a heated wire mesh in the lower half of a vertical tube that was open at both ends, and a 
strong gas sway occurred in the tube as shown in Figure 3(b).In 1877, Riess and Bosscha 
discovered the phenomenon of "reverse Rike oscillation" during the experiment. The cold 
source was placed in the upper part of the vertical tube, and the gas in the tube also oscillated. 
231.1896 Load Rayleigh was theoretically for the first time. Exploring the thermoacoustic 
phenomenon, he explained in detail the acoustic vibration caused by the heat source. He 
pointed out: "In any case, the heated gas will expand in volume and can be used for work. If the 
phase of the relevant forces is appropriate, Continuous vibration will occur." In 1949, Taconis 
first discovered the "Taconis oscillation" in the experiment. This phenomenon is widespread in 
the low temperature field. 251. Put a section of the liquid above the liquid surface in the liquid 
nitrogen container. A tube that is open at one end will also generate gas oscillations in the tube. 
The factors affecting the oscillation strength are the tube diameter, the tube length, and the 
temperature difference between the two ends of the tube. After these phenomena were 
discovered, scientists began research on thermoacoustic effects. 

From the late 1960s to the 1980s, N. ott of Switzerland proposed the quantitative theory of 
thermoacoustic oscillation, which laid the foundation for modern linear thermoacoustic theory. 
26Rott theoretically explained the conversion of work heat in the thermoacoustic effect. He 
established the standing wave sound field of the ideal gas and successfully solved the stability 
problem of the Taconis oscillation. 

 

 
Figure 3. Ring traveling wave thermoacoustic engine 

 

In 1988, GWSwift of the Los Almaos National Laboratory in the United States put forward the 
classical linear small amplitude thermoacoustic theory after studying ott's thermoacoustic 
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theory.He published a high-level paper entitled "Thermoacoustic Engines, which details the 
main components of the thermoacoustic compressors, the various types, and the results they 
have achieved in thermoacoustic heat engine research. 

In 1999, Swift and Backhaus of the Los Alamos National Laboratory in the United States 
published an article entitled "Thermo Stirling Heat Engine", which was published in the journal 
Nature and they received the United States in 1999. The R&D100" award, as shown in Figure 1-
4.A standing wave resonance tube is added to the traveling wave loop of the engine, and the 
standing wave acoustic field is used to reduce the velocity of the gas in the loop. At the same 
time, the amplitude of the regenerator speed fluctuation is at the lowest position, and the 
acoustic impedance at the regenerator is increased, so that the viscous loss is greatly reduced. 
Their innovative design makes this traveling wave thermoacoustic engine extremely efficient. 
The working fluid used in this engine is helium, the working frequency is 80Hz, the working 
pressure is 3MPa. When the gas is heated to 998K, the engine obtains 710W of sound power, 
the highest thermal efficiency is 30%, and the corresponding relative Carnot efficiency is 41%. 

 

 
Figure 4. Thermostry Sterling Engine 

 

In 2004, Northrop Grumman and Backhaus collaborated on a wave of hot sounds. Electrical 
system research 2. They coupled the moving coil linear generator to the traveling wave loop, 
played the role of a traditional resonant tube, and completed the fabrication of a small traveling 
wave thermoacoustic generator, as shown in Figure 5. The maximum thermoacoustic efficiency 
of the thermoacoustic generator can reach 18%, and the electric power of 39w is obtained. 
When the system reaches the maximum electric power output of 58w, the thermoelectric 
efficiency of the whole system is 15%. Then they continue to study in depth and obtain 70w 
electric work. The corresponding thermoelectric efficiency is 16.8%. 
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Figure 5. Backhaus thermoacoustic generator 

 

In 2005, the United States developed a miniature Helmhitz acoustic energy generator with a 
Helmholtz resonator as a sound pressure amplifier, a flexible piezoelectric composite as a 
transducing element, and a coupled resonance system in a Helm Hertz resonator. And use the 
piezoelectric effect to convert sound energy into electrical energy.The generator obtained an 
electric power of 0.34 uW/cm 2 at a sound pressure of 149 dB. 

In 2008, Sunpower designed a small traveling-wave thermoacoustic generator for NASA. They 
replaced the displacer in the Stirling generator with an acoustic feedback loop and developed a 
traveling-wave thermoacoustic generator. As shown in Figure 1-6.The generator is a coaxial 
structure, compact and compact, and has successfully achieved 50W of electrical work during 
operation. 

 

 
Figure 6. Sunpower's small traveling wave thermoacoustic generator 

 

In 2008, Liu Fei et al. of the University of Florida in the United States conducted research on 
electromechanical Helmholtz resonators and used it to recover sound energy. They designed a 
new type of electric power recovery circuit to increase the recovered electrical work. When the 
system inlet pressure was 161dB, 30mW of electrical work was obtained. However, due to the 
large difference in frequency between the piezoelectric transducer and the resonant cavity, the 
corresponding acoustic-electric conversion efficiency is 1.56%. 

In 2011, Backhaus of Los Alamos Laboratories and Keolian of Penn State University jointly 
developed a high-frequency linear traveling-wave thermoacoustic engine for driving 
piezoelectric transducers. The working fluid of this system is helium. The operating frequency 
is 400 Hz, and 37 W of electrical work is obtained. 
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In 2012, Baz and Smoker of the University of Maryland cooperated to design a transparent 
standing wave thermoacoustic piezoelectric generator. 3. The device is additionally equipped 
with a mass to make the operating frequency of the engine and the resonance of the 
piezoelectric transducer. The frequency is the same. When the generator inputs 44.2W of heat, 
it obtains 0.128mW of electrical work, and its corresponding maximum acoustic-electric 
conversion efficiency is 9.7%. 

Korean scientists ji-Yoon- Kang and Hyung-Jun- Kim jointly developed a piezoelectric cantilever 
vibration energy harvesting device. The main components of the device are rectangular 
piezoelectric vibrators and cantilever beams. Experimental studies have shown that when the 
piezoelectric generating device operates in the resonance region, its power generation is the 
largest. 

Ferro Solutions and Continuum Control have jointly developed piezoelectric self-powered 
devices. It uses the vibration of piezoelectric ceramics to generate electrical energy and is used 
to drive wireless transceivers, sensors, micro motors and drives. 

1.2.2 Status of domestic research 

China's research on noise power generation technology started late, and it is still in the 
preliminary research and development stage, far less than advanced foreign technology. 

In 1980, Xiao Jiahua of the Institute of Physics and Chemistry of the Chinese Academy of 
Sciences conducted the first study of thermoacoustic theory. He established the corresponding 
wave equation for the adiabatic thermoacoustic effect and isothermal thermoacoustic effect of 
the traveling wave sound field, and built the heat of the regenerative refrigerator. Acoustic 
model. His research was at an advanced level in the field of international thermosound research 
at that time. Luo Ercang of the Institute of Physics and Chemistry of the Chinese Academy of 
Sciences proposed a simplified linear thermoacoustic theory to explain the working principle 
of pulse tube cooling. Based on the Darcy momentum conservation model, he obtains a 
nonlinear time-averaged thermodynamic effect and a nonlinear dynamic model to explain the 
acoustic DC phenomenon existing in the regenerator based on the Lagrangian method. The 
thermodynamic process of representative microclusters in the regenerator is established, and 
the mesoscopic thermodynamic cycle theory of the alternating flow heat engine is established, 
which explains the principle of thermal power conversion in the regenerator. 

Han Fei et al. of Nanjing University studied the active control problem of thermoacoustic 
instability of Rijke tube. 7-38 Deng Xiaohui and others from Huazhong University of Science and 
Technology proposed the regenerative active network model and discussed it theoretically. The 
essence of the thermoacoustic conversion process Wang Benren from the Institute of Acoustics 
of Nanjing University and Dai Genhua from the Institute of Acoustics of the Chinese Academy of 
Sciences jointly explained the theory of thermoacoustic refrigeration. 

In 1996, Chen Guobang and others from Zhejiang University designed a half-wavelength 
standing wave thermoacoustic engine. The working fluid used in this engine was nitrogen and 
helium. The maximum pressure ratio was 1.06 and 1.12421. In 2005, Luo Ercang of the Chinese 
Academy of Sciences A shaped energy traveling wave thermoacoustic engine 345 is designed, 
as shown in Figure 7. 

This engine uses a conical resonance tube to effectively suppress the high-order harmonics in 
the tube, so that its energy is concentrated to the fundamental frequency, thereby greatly 
increasing the pressure ratio.The elastic diaphragm they used effectively suppressed the 
Gedeon's DC.The working fluid used in this engine is helium, the working pressure is 1.52Mpa, 
and when the heating temperature is 670 °C, the system obtains a pressure ratio of about 1.30. 
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Figure 7. Half-wavelength standing wave thermoacoustic engine 

 

In 2006, Professor Zeng Ping of Jilin University and others developed a push-type disk 
piezoelectric generator. When the device was subjected to a 10n load, a voltage of 18v was 
obtained. 

Yuan Jiangbo of Harbin Institute of Technology designed a composite piezoelectric cantilever 
beam, which can greatly improve the energy collection efficiency of piezoelectric devices. 
Experimental results show that the composite piezoelectric cantilever beam is more resonant 
than a single piezoelectric cantilever beam. The frequency is higher. When the cantilever beam 
is excited by 60Hz, 4.8mW of electrical work is obtained. In 2009, a successful acoustic crystal 
cavity acoustic energy power generation system was designed by Taiwan’s successful 
university in Taiwan. The main components of the system are Acoustic crystal and piezoelectric 
material transducer. When the incident wave frequency is consistent with the resonant 
frequency of the crystal, the acoustic wave will reside in the acoustic crystal cavity, and the 
piezoelectric film can convert the acoustic energy into electrical energy. 

In 2011, Wu Zhanghua and others of the Chinese Academy of Sciences designed a 
thermoacoustic power generation system 41. The system uses gas as the working medium. 
Under the working condition of 78 Hz and an average pressure of 3.54 MPa, 481 W is obtained 
with a thermoelectric conversion efficiency of 12.65%. Electrical work. 

In 2012, the Institute of Physics and Chemistry of the Chinese Academy of Sciences and 
Shenzhen Lixin Technology Co., Ltd. designed the first butterfly traveling wave thermoacoustic 
power generation system (7), which is directly driven by solar energy (Fig. 8). The system is 
mainly composed of the sun. The tracker, the thermoacoustic engine, the solar high-
temperature collector concentrator and the reciprocating linear generator are composed of 
four parts. The power generation system obtains 137W of electric power when the average 
pressure is 3.6Mpa, and continues to increase the pressure to 4.5Mpa. It has obtained 250W of 
electric power, which proves that solar traveling wave thermoacoustic power generation 
technology is feasible and opens up a new way of utilizing renewable energy. 
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Figure 8. Solar traveling wave thermoacoustic power generation system 

 

In 2012, Sun Daming, Wang Kai and others designed a traveling wave thermoacoustic generator. 
They studied the effects of generator load and acoustic transmission tube on the output 
characteristics of the power generation system and the working characteristics of the 
thermoacoustic engine. The thermoacoustic power generation system of the linear generator 
output 1506w of electric power, and the maximum thermoelectric efficiency is 7.8%. 
Subsequently, they studied the resonance characteristics of the traveling wave thermoacoustic 
power generation system, in order to maintain the thermoacoustic power generation system to 
work efficiently. On the basis of these studies, they developed a dual-generator traveling wave 
thermoacoustic power generation test bench, which obtained the highest output power of 
345.3w, and its corresponding maximum thermoelectric efficiency was 12.33%. 

In 2014, Luo Ercang of the Institute of Physics and Chemistry of the Chinese Academy of 
Sciences, supported by the Solar Energy Action Project of the Chinese Academy of Sciences, 
designed a double-acting thermoacoustic power generation system (4, as shown in Figure 9. 
The system consists of three linear motors and three Compared with the thermoacoustic power 
generation system designed in the past, the newly developed double-acting power generation 
system has the advantages of good mute characteristics, low system vibration, high power 
density, high efficiency and high output of electric power. The maximum power generation 
efficiency of the experimental prototype reached 20%, the power generation reached 7.2kWe, 
and the maximum sound output reached 10kW. The system used gas as the working medium, 
the average pressure was 5Mpa, and the working frequency was 86Hz, which obtained 1.57kW. 
Maximum output power, maximum thermoelectric conversion efficiency is 16.8% 

 
Figure 9. Acoustic resonance gas double-acting thermoacoustic power generation system 

 

The Luo Ercang team of the Institute of Physics and Chemistry of the Chinese Academy of 
Sciences has designed a mechanical resonance type double-acting thermoacoustic power 
generation system. It is the world's largest thermoacoustic power generation system. In April 
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2014, the mechanical resonance type double-acting thermoacoustic power generation system 
succeeded in Chuxiong, Yunnan. Run. 

As people's awareness of environmental protection is getting stronger and stronger, one of the 
hot issues in improving environmental conditions is noise pollution control. Therefore, a new 
way to use renewable energy is to use energy conversion technology to turn noise into treasure. 
In recent years, noise power generation technology has become a cutting-edge technology in 
the field of electric power research, but the technology is not mature enough, and there are still 
many technical problems to be solved. In addition, through the investigation of the research 
status of noise power generation technology at home and abroad, it is found that due to various 
conditions, At present, noise generating devices developed by various countries cannot 
effectively collect acoustic energy in the environment, and the collection efficiency of 
environmental energy is very low. Based on the above situation, this paper designs a noise 
power generation device based on reflective energy gathering technology. The advantages of 
this device are as follows: (1) the noise energy collection efficiency is high, and the energy of 
noise in the environment can be concentrated. 

Safe and environmentally friendly, its acoustic-electrical conversion process does not produce 
chemical reactions, no harmful substances are produced; (3) It can effectively use noise as an 
energy source and can control noise, and perfectly combines measures to control noise and 
measures to recover noise. This is not only a breakthrough in noise pollution control, but also 
significant for energy conservation and emission reduction; (4) high adaptability, no 
requirement for noise sources in the environment, noise can be urban traffic noise, or factory 
motor noise. 

2. Development of Sonic Focus 

Acoustic focusing is the key technology to achieve the convergence of acoustic energy. Its main 
features are easy to implement, good stability, and widely used in real life. Therefore, this 
chapter will study the basic theory of acoustic focusing, and provide a theoretical basis for the 
performance analysis of subsequent noise generating devices. 

2.1. Reflective Energy Gathering Technology 

2.1.1 Reflector Overview Reflector is a common acoustic focusing device that has been used for 
a long time. The sonic focusing method has the advantages of good directivity and good stability, 
and is widely used in the fields of national defense, agriculture, aerospace, and daily household 
appliances. 

The principle of using the reflector to achieve the focus of the sound wave is to make the sound 
wave change direction after the sound wave is reflected in the process of propagation through 
a curved reflector with special geometric properties (for example, a paraboloid of revolution, 
an ellipsoid, etc.), and focus on a certain specific area. Reflector is an important tool to achieve 
sound wave focusing, which is of great significance in the study of sound wave focusing effect 
and sound wave propagation. Compared with other sonic focusing methods (for example, array 
focusing method and acoustic lens method, etc.), the focusing system composed of the reflecting 
cover has the advantages of controllability and higher efficiency, so the related research field 
urgently needs a high performance reflecting cover. In order to adapt to the increasing use 
requirements, it is necessary to increase the focusing sound intensity and efficiency of the 
reflector. 

2.1.2 Method of sound wave focusing 

The basic principle of sound wave focusing is that the sound wave emitted in the set direction 
is reflected or transmitted, and a high energy bunching region is formed in a certain space, 
which improves the propagation distance and intensity of the sound wave in a specified 
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direction. At present, the methods of sound wave focusing mainly include: acoustic lens 
focusing method, ultrasonic demodulation acoustic wave orientation method, multi-cell 
coherent array method, electronic phased array focusing method and geometric surface 
reflection method. The following five methods will be briefly introduced, and the advantages 
and disadvantages of various sonic focusing methods will be compared and analyzed. 

1. Acoustic lens focusing method the basic principle of the acoustic lens focusing method is the 
same as the optical focusing principle. In order to achieve acoustic wave orientation and 
improve local acoustic energy, the acoustic lens is placed into the sound field, and then the 
propagation medium in a certain spatial range is changed, so that the wavefront shape and 
propagation path of the acoustic wave are changed, so that the sound wave is focused to its 
focus. Since sound waves propagate through the medium, changing the nature or distribution 
of the propagation medium can control its direction of propagation. 

There are many types of acoustic lenses, and rotary arc lenses, concave or convex acoustic 
lenses have been widely used in practical life. Generally, the shape of the acoustic lens in the air 
can be convex, and the concave acoustic lens focusing method has the advantages of good 
directivity, good stability, simple structure, etc., but the acoustic impedance matching problem 
of the acoustic lens causes loss of acoustic energy. 

2. The basic working principle of ultrasonic demodulation is to modulate the audio or low 
frequency signal onto the high frequency carrier signal, and then the modulated signal is 
transmitted by the ultrasonic transducer. Finally, the low frequency or audio signal in the sound 
wave can pass through during the propagation process. The nonlinear acoustic effects of air are 
self-demodulating. This device is called a directional sound source or an ultrasonic speaker, 
which enables directional emission of sound waves. 

The ultrasonic demodulation acoustic wave orientation method has the advantages of low 
attenuation, good directivity and strong stability, but in the process of propagation, the 
ultrasonic signal is extremely susceptible to nonlinear effects. Therefore, there is a great 
possibility that unrecoverable signal distortion and strong nonlinear additional attenuation 
occur during ultrasonic signal modulation and demodulation. 

3. Multi-element coherent array method the principle of the multi-element coherent array 
method is to form a number of coherent sound sources into an array to control the directivity 
of the sound field. 

For example, there is a linear array, assuming that n small pulsating sources are evenly 
distributed on a straight line, the phase and volume velocity are the same, and the distance 
between each small ball source is l, then the total length of the sound source can be calculated 
as L= (n-1) × 1 and use the point source acoustic radiation results to describe the sound 
pressure generated by each ball source in space, then the combined sound pressure of each 
small ball source can be combined to obtain the synthesized sound pressure. At the same time, 
the influencing factors of directivity are wavelength ratio, sound path difference and the 
number of small ball sources. In order to obtain strong directivity, a large number of ball 
sources should be used, and the ball source spacing is larger than the acoustic wave wavelength. 
However, this scheme also has shortcomings. Under the condition of medium and low 
frequency sound waves, the corresponding line array length is very long, and a large number of 
units are needed, which is costly. 

4. Electronic phased array focusing method the basic principle of the electronic phased array 
focusing method is to use electronic technology to control the focus direction and focus position 
to achieve sound wave focusing. Coherent waves can be obtained by arranging the array 
elements of the radiated sound waves in an array and exciting them with signals of the same 
frequency. In order to obtain the maximum sound pressure in a certain area and make the phase 
coincide, the initial phase of the radiation wave of each array element should be changed. In 
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order to make the focus scan a certain area in space over time, it is necessary to change the 
amplitude and phase of the radiation waves of each array element, and to change the position 
and shape of the focus under the condition that the array structure is fixed. 

The electronic phased array focusing method has the advantages of good flexibility, high 
accuracy and good stability. However, this method also has disadvantages, and its phase control 
circuit is complicated and costly. 

5. The geometrical surface reflection method uses geometrical surfaces to achieve sound wave 
focusing by expanding the radiation surface of the sound source, that is, increasing the acoustic 
wavelength ratio and the radiation surface size. According to the principle of the piston sound 
source, when the result of multiplying the piston source radius and the wave number is greater 
than 10, the directivity of the sound field becomes very sharp. The reflector is made into a 
concave surface, and the sound wave is reflected by it to form a focused sound field at the focal 
position of the concave surface. 

Common geometric surface focusing methods include rotating paraboloid, concave spherical 
surface, conical surface, etc. Geometric surface reflection method has the advantages of good 
directivity, good focusing effect, wide application range, etc. It is suitable for focusing and 
focusing of medium and low frequency acoustic waves. In general, this paper the noise 
frequency in the application environment is about 550hz, which belongs to the intermediate 
frequency sound wave. For the application environment of this paper, in order to obtain higher 
focused sound wave energy, the geometric surface reflection method is adopted to realize the 
noise sound wave convergence. 

3. Conclusions and Prospects 

3.1. Conclusion 

With the development of society and the rapid development of science and technology, the 
consumption of large amounts of energy has led to the growing shortage of energy and 
environmental pollution. At present, a hot issue in improving environmental conditions is that 
most noise control methods for energy conservation and emission reduction can only meet 
emission reduction requirements. Noise can also be used as an energy source. A feasible 
method is to use energy conversion technology to turn noise into treasure. Noise power 
generation technology has the advantages of safety, environmental protection and pollution, 
and has become the research focus in the field of noise pollution control. With the advancement 
of circuit and energy storage technology, the rapid development of piezoelectric materials, 
noise power generation technology is of great significance to the development of noise 
pollution control technology. In order to collect noise energy in the environment, this paper 
designs a noise based on reflective energy gathering technology. Power generation equipment. 
The mathematical model of the reflector and matlab simulation analysis, mathematical model 
analysis and finite element analysis of piezoelectric ceramics, structural design, circuit design 
and experimental testing are studied.  

3.2. Outlook 

Since the research on noise power generation technology is in its infancy, there are still some 
problems to be solved. This paper basically achieves the goal of noise power generation 
technology research, but there are still many shortcomings. In order to further improve and 
improve the noise power generation technology, the following assumptions are proposed. 

(1) Piezoelectric materials are yet to be developed. The development of piezoelectric materials 
will promote the development of ultrasonic motors, piezoelectric sensors and other industries, 
and piezoelectric ceramics are the core components of noise power generation devices. The 
acoustic-electric conversion efficiency of noise-generating devices is affected by the 
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performance of piezoelectric materials. Therefore, the study of piezoelectric materials with 
better performance is of great significance for improving the acoustic-electric conversion 
efficiency of noise generating devices. 

(2) Adaptability. The key to the noise power generation device is whether it can work in the 
resonance mode. When the noise frequency is too different from the natural frequency of the 
noise power generation device, the output voltage will drop significantly or even not. Therefore, 
it is necessary to continue to study a power generating device whose natural frequency can 
vary with the change of the noise frequency. 

(3) The structure of the reflector needs to be continuously innovated. The reflector designed in 
this paper can only converge the noise in a fixed propagation direction. When the direction of 
noise propagation deviates from the collection direction of the reflector, the efficiency of 
collecting the noise energy of the reflector will be significantly reduced. Therefore, it is 
necessary to further improve the structure of the reflector so that the collection direction of the 
reflector can vary with the direction of noise propagation. 

(4) Research on charging control circuit. The energy output from the noise generating device is 
small. In this paper, uc3909 is used as the charging control chip. The charging control circuit is 
complex and consumes a lot of energy, which reduces the energy output from the noise 
generating device. A more efficient and simple structure of the charge control circuit must be 
designed to control the charge and discharge of the energy storage component. With the 
continuous development of circuit and energy storage technology, simple and efficient charge 
control circuit will get more research. . 

REFERENCES 

[1] Liu Wei, Liu Yuelan Journal of Noise Hazard Analysis, Journal of Education College, 2005, 15(6): 32-
34. 

[2]  Wu Wei, Zhao Danyu Analysis of the Impact of Noise on Human Health Environment and 
Sustainable Development, 2008, (2): 11-13 

[3] Zhang Hongjun Noise Harmful to Health Chronic Poison [Safety and Health, 2003, (17: 34-35. 

[4]  Shen Lixin, Chen Meifang A survey of the health status of 11 workers working with noise in a 
factory.Occupation and Health, 2006.22 (3184-185. 

[5] Zuo Hong, He Jiayu, Zhou Wei, etc. Survey occupational and health status of occupational noise 
hazards in major industries in Shenzhen, 2009.25(4): 358-359. 

[6] Yang Zhenyu, Liu Migrant Noise Health Effects Research Progress China Occupational Medicine 
2006, 33(3): 217-219. 

[7] Dias A, Corde iro R, Corrente JE et al 2006. Association between noise-induced hearing loss and 
tinnitus, Cademos de Saude Publica, 22(1):63-68. 

[8] M andal A, Kaltenbach JA, Quirk WS.1997. Changes in dorsa cochlear nucleus blood flow during 
noise exposure. Hearing Research, 106 (1~2):1-8. 

[9] Yan Hua, Song Changzhong, Han Jianchun Prospects of noise power generation research [j] Energy 
and Environment, 2010(1): 7-8. 

[10] Bai Xiaoqing, Zhang Jianghui.The latest research progress in acoustic energy environmental 
protection applications.Energy saving, 2001 (8). 


