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Abstract: Energy harvesting is the process of converting external environmental energy into electrical
energy. This technology has certain development potential in realizing self-powered low-power wireless
sensors. At present, there are few researches on the adaptability of energy harvesting systems in terms of
the application of energy harvesting technology in shears. Therefore, it is unable to achieve reliable
applications. In order to solve the above problems, based on the characteristics of the working environment
of shearer, this paper analyzes the feasibility of the weak environmental energy being harvested by shearer
and the feasibility of converting the energy into electrical energy. It is pointed out that light energy,
temperature difference heat energy and vibration energy are the three typical environmental energies that
exist in shearer. Theses three energies have different adaptability due to different energy characteristics.
Light energy has poor adaptability and is not suitable as an environmental energy source in energy
harvesting technology. Temperature difference energy source is stable and the thermoelectric power
generation device is easy to install. This energy has certain adaptability. However, the thermoelectric

power generation device needs to be installed in the main heat producing part of shearer, and the
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installation location has certain restrictions. The total amount of vibration energy is large, and the

piezoelectric power generation device has a simple structure. Vibration energy is less affected by the

working environment factors and has a strong adaptability without installation location restrictions.

Key words: shearer; energy harvesting; adaptability analysis; light energy; temperature difference

energy; vibration energy; low-power wireless sensor
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shearer rocker arm and environment
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Fig. 8 Piezoelectric energy harvesting simulation

RAMEWL T AR 77 A b o iR 8. Bt 17— b
A R A DL R SR BL AL SR
B9 BTz o 12 I8 e 22 3 e o 4R AL IR A N
10 Fr7R o SR I T8 2 5 8 A B4 T L R L i
HIAA k2 mW ., H[E 5E 38 BN S A AR
A LAB b A L R R A L RS i v R H AR E

B R E

HE R LT
K9 e R H [ e
Fig. 9 Piezoelectric power plate fixing device

ToL At

T LR HL T
B10 TR AR

Fig. 10 Installation of piezoelectric plate
R TAERHIR B RE & o0 A ) B R Rk
H, e 25 0 ] B, A R SR 25 A Tz 1 T i B i 3 e
T, H AT B9 AR N

3 HiE

Ot BB |l 22 R A 5 4R B BE AR VR D SR AEHL Y
3 Fob S Y BRI RE A ol T RE AR R [ HOE B
F AR . O IR RE B N 22 L O 1 A A O R IR
BRI BT RE ORI IR 22 REEOR IRARE L IR
PR T TR B — 5 A TE N L (E R 25 R
Ji it B A AR RN 32 7 R L 5 e v
A — MR BRIk 3 RE SR e R R 4
Hey iy B 52 T BUPRBE [ 2R SE MR /0N 22280 AN FR
il - FA B 0 M . BETE TR R
26 5 R s RE I OB R G . T LAAT RO DR SR AL TE 26
e Rkt 1) (I FL ] T B oo A5 R T S 5 T AR TR

=

£ % 3Lk (References) :

1] U5, JOR & TR e b4 R S B AR BF 52 ]

T H 31k ,2018,44(12) :1-8.
FAN Jingdao. Research on key technologies of
intelligent fully mechanized mining on working face
with large mining height [ J]. Industry and Mine
Automation,2018,44(12) ;1-8.

(2] EXK.RDE G E BT Hth 25T AL
BB AR 7T 5 S B[], BEaR BE 2 B R L 2018,46 (3% T
2):153-156.

WANG Xingyou, WU Zhongwei, FAN Shengxiang,

et al. Research and practice of unmanned construction



2021 5% 4

F— R R AT M E KBS IR F A AT

o 43

[3]

[4]

[5]

L7]

£9]

technology in coal mine power supply system[ ] ]. Coal
Science and Technology,2018,46(S2) :153-156.
TENEE. BT 22 40 W 4% 2R 428 Re 1k IR Mk i X 3R
(). T4 B 311k,2017,43(11) :5-10.

WANG Congxiao. Present situation and development
countermeasures of coal mine safety monitoring and
control system intelligentization [ ] ]. Industry and
Mine Automation,2017,43(11):5-10.

KIM S,CHOU P H. Energy harvesting by sweeping
voltage-escalated charging of a reconfigruable
supercapacitor array [ C_|//International Symposium
on Low Power Electronics and Design, Fukuoka,
2011:235-240.

ERTURK A,INMAN D J. FKiggg &M . db5 .
] 5 Tl i 2015,

ERTURK A, INMAN D J. Piezoelectric

energy

harvesting [ M ]. Beijing: National Defense Industry

Press,2015.

PRIYA S.INMAN D J. gt it £ 2 R [ M. 3 50 : 7R
KA A, 2011,

PRIYA S, INMAN D J. Energy harvesting

technologies [ M ]. Nanjing: Southeast University
Press,2011.

SRR A PThT, WAL, S R T E AR AR B e )
Z 3R A gE LT ] M e BE 2 B R, 2017, 45 (2)
136-140.

ZHANG Qiang. SHI Kangkang, WANG Haijian,
et al. Stress detecting system of plough based on
piezoelectric energy harvester [ J]. Coal Science and
Technology,2017,45(2) :136-140.

MR, P AL W A TR LAL R M 4 R G
ST LD st b kA%, 2016.

YAN Le. Design and research of self-powered
wireless sensor network system for shearer equipment
diagnosis [ D .
China,2016.
BRAETT, T RS XU, 55, B TR R R B4
BV I 4% gk s 2 )], T8 A 84k, 2020, 46 (3)

Taiyuan; North University of

[10]

[11]

[12]

[13]

[14]

[15]

49-54.

ZONG Zhengxue, DING Enjie, LIU Yan, et al. Relay
selection in wireless cooperative networks based on
energy collection technology[J]. Industry and Mine
Automation,2020,46(3) :49-54.

AR I BE T SR HEBIL A R 45 4 0 B 19 52 R F e LD .
TR b Ak KA, 2015,

CUI Can. Temperature effect on structural strength of
shearer rocker arm[ D]. Xuzhou: China University of
Mining and Technology,2015.

RE A N U B R B BRI R B 5 SR
LHPNRG BT ] B P, 2017(6) 1 1-4,
ZHANG Qizhi, LIU Zhenjian, QIU Jinbo. Design of
cutting vibration signal acquisition and recognition
system for a new type of shearer [ J]. Colliery
Mechanical & Electrical Technology,2017(6) .:1-4.

e [ B%. K BH R F T 00 TR B R Bk R M B 2 LD K
Ji: R IR R 24,2013,

WU Guosheng. Research on the temperature and light
intensity characteristics of solar cells[ D]. Taiyuan:
Taiyuan University of Science and Technology,2013.
Wi, KA AL AR A RE SRS RE SR S RE B AR A
L HORBFSELD]. # At UL A AL R K, 2014,
YANG Pei. Aircraft self-powered sensors with
thermal and vibration hybird energy harvester[ D].
Nanjing: Nanjing University of Aeronautics and
Astronautics,2014.

A R 25 R SR A R B AR B H e A RO B
HARTFELD]. Kb FP R B K, 2016.
SHI Hongwu. The research of hybrid energy
harvesting and energy management for vibrations and
temperature differences [ D ]. Changsha: National
University of Defense Technology,2016.

Bi B R R HAT B A% 17 e 1 8 5 R K 7 B4y A
[D]. MR8 < i IR Tl k2%, 2010.
FANG Muwen. Modeling and simulation of

piezoelectric energy harvester [ D]. Harbin: Harbin

Institute of Technology,2010.



