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Maximum Power Point Tracking operation of
Thermoelectric Module without Current Sensor
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Abstract Recently, the development of new energy technologies has become a hot topic due to problems,such as
global warming. Unlike renewable energy technologies, such as solar energy generation, solar power, and wind power,
which are optimized to achieve medium or above output power, the output power of energy harvesting technology
is very small and has not received much attention. On the other hand, as the mobile industry has been revitalized
recently, the utility of energy harvesting technology has been reevaluated. In addition, the technology of tracking the
maximum power point has been actively researched. This paper proposes a new MPPT(Maximum Power Point
Tracking) control method for a TEM(thermoelectric module) for load resistance. The V-1 curve characteristics and
internal resistance of TEM were analyzed and the conventional MPPT control methods were compared. The
P&O(Perturbation and Observation) control method is more accurate, but it is less economical than the CV (Constant
Voltage)control method because it usestwo sensors to measure the voltage and current source. The CV control method
is superior to the P&O control method in economic aspects because it uses only one voltage sensor but the MPP
is not matched precisely. In this paper, a method wasdesigned to track the MPP of TEM combining the advantages
of the two control method. The proposed MPPT control method wasverified by PSIM simulation and H/W

implementation.
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Fig. 1. Operating Principle of a Thermoelectric Module
£ =)A= BMG60402. 2 4% TEMS 0|43}
Shov, Fig. 29F & 54548 7RI, Fig2 25 E
MPP A2 TEMS et o4 wlHE A
o % gloml, WRASE 73 grke
ok WA g TEMEA 549 71371

F gk

_D' >,\I
mt ¥, mlo o

o)

7 o}

KN
N=

N\

X

239

e
oN

Voltage(V)
ONS O®

Rt
0 5 1015 20 25 30 35 40 45
Current(A)

Fig. 2. V-I Characteristic of the thermoelectric module
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Fig. 3. Characteristic of TEM for PSIM Simulation
(a) V-I Characteristic (b) V-P Characteristic

Table 1. Specification of TEM Module
Maximum Power Pmax 10.5W
Voltage at Pmax 42V
Current at Pmax 2.5A
Open-circuit voltage Voc 8.6V
short-circuit Current Isc 5A
Internal resistor 0.04 Q)
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Table 2. Parameter of boost converter

Input Voltage V; 8.6V
Capacitor Cl 1000.27uH
Capacitor (2 100uF
Inductor 21 1000uF
Load Resistor /7, 1£Q
Switching Frequency £, 14800k Hz
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