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Abstract
 A low cost multichannel temperature data logger was designed and 

fabricated in this study. The design was done using Max6675 
temperature sensors and linear monolithic (LMs) temperature 
sensors. This data logger is an electronic device that records data 
over time based on microcontroller. The utilization of data logger in 
this work is to accomplish the task of monitoring the temperature 
measurement of the 160Wpeak hybrid photovoltaic/thermal (PV/T) 
flat plate solar air heater. This data logger is just customized for this 
equipment – the hybrid photovoltaic/thermal solar air heater. The 
developed prototype was internally or externally powered and has 
a retrievable memory card module. The sensor’s response time was 
observed to be one minute leading to a time series analysis. It was 
observed from the graphical plots that the temperature patterns 
were in consonance with the solar radiation patterns. The trend of 
the temperature flow pattern measured from the hybrid 
photovoltaic/thermal (PV/T) flat plate solar air heater was in 
consonance with the solar radiation flow pattern. This indicates 
that the peaks of the temperature plots fall at the peaks of the 
plots of solar radiation.

 Keywords: data logger; temperature; sensors; hybrid 
photovoltaic/thermal; flat plate; solar air heater



Introduction
• This data logger is an electronic device that records data 

over time based on microcontroller.

• It is small, stand-alone, battery-powered device that is 
equipped with a microprocessor, memory for data storage 
and sensors.

• In this work, we present a portable and rugged data 
acquisition module that is designed to monitor the 
temperatures of the hybrid photovoltaic/thermal flat plate 
solar air heater 

• This temperature data logger could be used in monitoring 
the temperature patterns of the hybrid photovoltaic/thermal 
flat plate solar air heater and can also help in determining 
the efficiency of such system

• Most low-cost temperature measuring devices are hand-
held and cannot measure temperature patterns whereas 
some other temperature loggers are quite expensive.



• Multipoint data logging is a method of automatic 

data capture (using digital technologies such as 

advanced microprocessors, solid state sensors and 

fully featured software, which maximize accuracy) 

in which values from a sensor are recorded and 

stored in a regular intervals.

• Understanding of the temperature patterns in 

sympathy with solar radiation patterns is 

necessary in this study.



• Figure 1 shows the temperature data logger 

attached to the hybrid photovoltaic/thermal solar 

air heater measuring temperatures of the system. 

Figure 2 shows the temperature logger displaying 

temperatures. While figure 3 shows the schematic 

diagram of the whole systems.



The PV/T flat plate 
Solar Air Heater

The temperature 
Logger

Fig. 1 Measurement of temperatures using     

the temperature data logger



The Four LCDs displaying 
values Temperatures.

Fig. 2 the temperature data logger displaying 

values of Temperatures.



Fig. 3 The schematic diagram showing the           

measurement of temperatures



Materials and Methods
• Arduino connection wires: They are tiny wires

that are generally used to make connections. They are

of different types. For use on Breadboards many

people use "jumper wires" with male pins on both

ends.

• Arduino Mega: The Arduino Mega 2560 is a

microcontroller board based on the ATmega2560

(datasheet). It has 54 digital input/output pins (of

which 15 can be used as PWM outputs), 16 analog

inputs, 4 UARTs (hardware serial ports), a 16 MHz

crystal oscillator, a USB connection, a power jack,

an ICSP header, and a reset button. It contains

everything needed to support the

microcontroller; simply connect it to a computer



with a USB cable or power it with a AC-to-

DC adapter or battery to get started. The 

Mega is compatible with most shields 

designed for the Arduino Duemilanove or 

Diecimila.

 PCB: This board helps in soldering. 

Single sided, copper printed circuit 

boards, fully pierced with holes. PCB  is 

designed primarily for hard wiring of 

discrete components typically in analogue 

circuits.



• Voltage regulator: A voltage regulator is a 

system designed to automatically maintain a 

constant voltage level.

• 20 X 4 Liquid Crystal Display: A liquid-

crystal display A pin (male) header is a form of 

electrical connector. It consists of one or more 

rows of male pins (LCD) is a flat panel display, 

electronic visual display, or video display that 

uses the light modulating properties of liquid 

crystals. 

• Male header: A pin (male) header is a form of 

electrical connector. It consists of one or more 

rows of male pins.



• Buzzer: A buzzer is a mechanical,

electromechanical, magnetic, electromagnetic,

electro- acoustic or piezoelectric audio signaling

device.

• Variable Resistor: A variable resistor is a

resistor of which the electric resistance value can

be adjusted.

• SD Card module: The SD Card Module is a

simple solution for transferring data to and from a

standard SD card.

• DC fan: DC fan prevent overheating while still

minimizing electromagnetic interference that

could negatively affect sensitive applications.



• Voltage Regulator (7805):  7808 is an 8V 

Voltage Regulator that restricts the voltage output 

to 8V and draws 8V regulated power supply to 

provide a convenient power source for most TTL 

components.

• Max 6675 Thermocouple amplifier: 

Thermocouples are very sensitive, requiring a 

good amplifier with a cold-compensation 

reference. The MAX6675 does everything for you, 

and can be easily interfaced with any 

microcontroller, even one without an analog input.

• Reset buttons: In electronics and technology a 

reset button is a button that can reset a device.

https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Push-button
https://en.wikipedia.org/wiki/Reset_(computing)


Data Processing Element-Arduino
• The data processing element used in this work is

Arduino, a microcontroller. A microcontroller is a

small computer on a single integrated circuit

containing a processor, memory, and

programmable input/output peripherals. The

Arduino microcontroller is the heart of the

system.

• Next slide is the electronic circuit diagram of the

multi-pointTemperature, Humidity data logger.



Fig. 4 The Block diagram of the data 

logger 



Electronic circuit diagram of the temperature 

data logger. (Figure 5)



Fig. 6 The temperature logger software flowchart



Table 2 Solar cell module specifications

Number of module 1

Nominal Voltage 12

Maximum Power 160WP

Voltage Max (Pmax) 17.5V

I max P(max) 9.15 ampere

Short Circuit Current, 

Isc

10.07 ampere

Open Circuit Voltage 21.5V

Diode Blocking & Bypass

Charging method PWM (pulse width 

modulation)

Solar input capacity 20 ampere

Load capacity 20 ampere

Regulator Voltage 14.2V

Overload Capacity 20 ampere

Self-Consumption 10 mA

Operating Temperature -35oC - +50oC

Table 1 Charge controller specifications



Acid H2 SO4

Capacity 100Ah

Nominal Voltage 12volt

Output Waveform Modified sine wave

Output Power 1000watt

Output Voltage 220 VAC

Output Frequency 50Hz+/-2Hz

Table 3 Inverter specifications
Table 4 Battery specifications



Fig. 8 Module Temperature, Power and Load  for 

17/01/2019 Measurement

Fig. 7 Module Temperature, Power and 

Load  for 12/12/2019 Measurement
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Fig. 9 Module Temperature, Power and Load

Measurement for 13/02/2019
Fig. 10 Module Temperature, Power and Load Measurement
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 Discussion and Conclusion

The data logger was developed and tested. It
showed good picture of the temperature flow
patterns in sympathy with insolation and
compared well with standard loggers. The
temperature data logger prototype was
developed based on ATmega 2560
microcontroller. The total power consumption
measured of the data logger on active state was
about ≈8.5W {0.037A (ac) at 225V (ac)}. For
further development, the logger can be equipped
with ability to check MPPT functions of the solar
PV module and also to measure alternating
current of electrical systems.



REFERENCES

 [1] G. M. Daly and H. J. Flye, “The Use of Low-Cost Data Logger in Monitoring Building 
System Performance”, Data Acquisition Series Part 5.

 [2] Abrar, M. D. andd Patil, R. R. “Multipoint Temperature Data Logger and Display on PC 
through Zigbee using PSoC”, International Journal of Advanced Research in Computer and 
Communication Engineering, Vol. 2, Issue 9, 2013, pp 3382 - 3391.

 [3] O. Ojike, C. C. Mbajiorgu, E. Anoliefo and W. I. Okonkwo. “Design and Analysis of a 
Multipoint Temperature DataLogger”, Nigerian Journal of Technology (NIJOTECH) Vol.35 
No. 2. April 2016 pp 458 – 464, dx. Doi.org//10.4314/njt.v35i2.30.

 [4] Sagarkumar S., Badhiye, S. S., Chatur, P. N. and Wakode, B. V. “Data Logger System: A 
Survey”, Intl Journal of Computer Technology and Electronics Engineering, 2008, pp24 –
26.

 [5] Aneja, B. and Singh, S. “Review of Temperature Measurement and Control”, Intl. Journal 
of Electrical and Electronics Engineers, Vol. 3, Number 2, 2011, pp 29 – 37.

 [6] Arduino cc. “Arduino and Genuino Products Overview”.

 [7] Agus Purwadi, Yanuarsyah Haroen, FarianazaYahya Ali, Nana Heryana, Dadan Nurafiat, 
Abdullah Assegaf. “Prototype Development of a Low Cost Data Logger for PV Based LED 
Street Lighting System”, 2011 International Conference on Electrical Engineering and 
Informatics, 17 – 19 July 2011, Bandung, Indonesia.

 [8] J. Guerrero, Y. Munoz, F. Ibanez and A. Ospino, “Analysis of Mismatch and Shading Effects 
in a Photovoltaic Array Using Different Tecnologies,” in IOP Conference Series: Material 
Science and Engineering, 2014.



REFERENCES CONTD
 [9] A. Dolara, G. C. Lazaroiu, S. Leva and G. Manzolini, “Experimental Investigation of Partial 

Shading Scenarios on      Photovoltaic (PV) Modules, “Elsevier: Energy, vol. 55, no. 2013, 
pp.466-475, 2013

 [10] John A. Duffie and William A. Beckman (2006). Solar Engineering of Thermal 
Processes, 3rd ed., Hoboken, New Jersey:    John Wiley and Sons, Inc.

 [11] A. I. Obi, O. C. Iloeje and C. O. Anyaoha, 2020. “Design, Fabrication and Testing of 
Prototype Microcontroller Based Multipurpose Multichannel Electric Logger”, in: 
Proceedings of the second NIEEE Nsukka Chapter Conference on Sustainable 
Infrastructure Development in Developing Nations, 26th - 29th February, 2020, Vol. 1, No. 
2, 44 – 50.

 [12] A. I. Obi, A. N. Udosen and C. O. Anyaoha, 2019. “Design, Construction and Testing of 
Multipoint Humidity, Temperature Data Logger”, in: Proceedings of the 1st International 
Multidisciplinary Conference on Technology, December, 2019, Vol. 1, No. 1, pp101 – 10950.

 [13] Cha, S.T., Jeon, D.H., Bae, I.S., Lee, R., Kim, J.O., 2004. Reliability evaluation of 
distribution system connected photovoltaic generation considering weather effects. 
Proceedings of 8th International Confer ence on Probabilistic Methods Applied to Power 
System. Iowa State University, Ames, Iowa, pp. 451–456.

 [14] Patel, M.R., 2006. Wind and Solar Power Systems: Design, Analysis and Operation, 
second ed. Taylor & Francis, Boca Raton.

 [15] A. I. Obi, (in view). Performance Analysis of Hybrid Photovoltaic/Thermal Flat Plate 
Solar Air Heater with Double Layered Flow. Unpbl. PhD Thesis, Department of Mechanical 
Engineering, University of Nigeria, Nsukka, Nigeria.



THANK YOU


