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ABSTRACT  

the call for an enhanced, effectual and up to-date data 

logging system, plays a real challenge, due to the 

requirements of the industrial application. This paper 

shows one of the attempts to design an optimal data 

logging system for the boiler. The overall view of the 

design, it consists of parameters for monitor and stores the 

data. Firstly the PC interface is one of the major features of 

the work in which various values of parameters such as 

date, time, humidity and temperature parameters are sent to 

the PC using a hyper terminal. In addition to the 

microcontroller which it acts like the heart and the brain of 

the process, on the other hand for displaying the values, a 

liquid crystal display (LCD) was used as a local 

screen.Moreover an internal EEPROM used for storing the 

data, so that the display unit will show the value of the 

parameters, after that these value will send to the pc. These 

values can later see using the push buttons provided on the 

front panel. This work is to be able useful, as many times 

its difficult to measure the parameter values manually and 

also this module is more accurate than the domestic 

system. 

Keywords—Humidity sensor, LDR, LCD, Proteus 8 

professional, MikroC . 

I. INTRODUCTION 

Boilers have many serious injuries and demolition of 

possessions. It is significant for the safe operation of the 

boiler and the steam turbine. Where too much temperature 

in boiler tubes may cause impairment they and too high 

humidity may transfer moisture into the turbine, which 

reduces the boiler competence so that the boiler is required 

to design a data monitoring and recording these readings, 

also from the view of cost the design was built to meet the 

requirements at a low-level cost, adaptable, convenient 

data logger [1]. A microcontroller based data logging has 

been developed for measuring temperature and humidity 

for the boiler, PIC16F887 was chosen as a centralized 

control unit for the data logger, which has an operating 

speed of 20 MHZ, also the capability of the interrupt 

process and high endurance of the flash and EEPROM cell 

[2]. The data logger was designed to obtain data from 

temperature and humidity sensors and store the results on 

an internal non-volatile electrically erasable programmable 

read-only memory (EEPROM) for post process analysis, 

also sending the readings to the personal computer, the two 

sensors are an LM35 for the temperature readings and the 

humidity sensor for the moisture readings [3]. After that, 

for display, the acquired data from various sensors in real 

time; an incorporated Liquid crystal display (LCD) was 

used. [4]. In addition to, the use of the DS1307 which is an 

eight pin real time clock used for counts time and data, it 

has a 56 byte nonvolatile RAM for data storage, and it used 

two-wire bidirectional bus (I2C) for transfer serially the 

address and the data, so that it serves as a real recording 

and monitoring of the process [5]. Finally, The Personal 

computer was used as the real interface device for sending 

and receiving the data from the microcontroller via the 

RS232 serial communication pins named (TX, RX) 

provided on the microcontroller chip. The MAX232 which 

it is a voltage level converter serve as a hardware interface 

between the PC and the microcontroller [6]. 

II. METHODOLOGY: 

In order to implement the circuit, it required to need more 

information is about the components that used in the 

project. The block diagram that represented the circuit is 

shown as under in figure (1). 

 

Figure (1): The Block diagram of the project 

Temperature Sensor (LM35) is the first sensor will be 

placed on the front panel. One can use LCD to read the 

temperature — next to a humidity Sensor that is the second 

sensor which uses to sense parameter two. The other is a 

Light Sensor (LDR) sensor will be placed on the front 

panel sensors used as an addition indicator. The internal 

ADC of the PIC16887 microcontroller had been used 

whereas it is an eight bit and twelve channel analogue to 

digital converter provided on ports A, B and C of the 

microcontroller. So in this project had been used two 

inputs on port A that pin A0 and A1 for the temperature 

and the humidity readings respectively. On the different 

side for displaying the values of the sensors, the Liquid 

Crystal Display (LCD) had been used, which is an 

alphanumeric display; it means that it can display 

Alphabets, Numbers as well as special symbols thus LCD 

is a user Display device which can be used for showing 

various messages. Here had been used (16 x 2) 

alphanumeric display which means it can display two lines 

with a maximum of 16 characters in one line. 

Now after displaying the values on the local screen, an 

EEPROM has needed to store the parameter values, so it 

had been chosen the internal EEPROM of the PIC16F887 
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for this purpose as since it is a non-volatile memory and 

can hold data after power-off, also the size the data stored 

about 256 bytes of data EEPROM with an address range 

from 0h to 0FFh. Moreover, the next level if these saved 

data on the EEPROM was being needed to display again,  

the keypad was utilized to display this previous records. 

This keypad can perform various actions like (Previous 

Display records - Erase previous records -Send data to 

PC). Eventually, for the PC Interfacing function with the 

microcontroller, the hardware chip MAX 232 was used, 

where via this module; it can be possible to send various 

data like temperature, Humidity to the PC. Microcontroller 

(PIC16f887) is the major part of the system which controls 

all the operation of the circuit such as LCD interfacing, the 

analogue to digital conversion. It also decides the 

messages to be displayed on the LCD along with the time 

duration for which they should be displayed on the LCD. 

Also, the Ds 1307 was used as a real-time clock for 

adjusting the time and the date of the operation, it used 

based on the serial communication protocol an I2C 

protocol which is provided with very high speed and 

reliable data transmission. 

On the last, the components of the circuit was connected 

with each them using the Proteus 8 software program, 

which provides the property of collect the electronic 

components by using stander library, just by writing the 

name of the device on the search tool and by drag and 

paste, the circuit was built, also this software offered a 

great development; by automatically building the Printed 

Circuit Board (PCB) the circuit. Now for writing the logic 

of the circuit, the MikroC program was used, whereas this 

program is especially used for programming the PIC 

microcontroller families. For the hardware operation; the 

program was downloaded on the chip microcontroller by 

using especial PIC programmer, when is being needed of 

the download purpose only the hex files of the exact 

program will be chosen, this format files will be provided 

from the MikroC program after finishing the writing of the 

logic and saves the user program.        

III. Result and Discussion: 

The circuit had been designed via the simulation program 

called Proteus 8 professional and for programming the 

Microcontroller; the logic language and the program 

software that were used the C language and the MIKRO C 

program. The circuit diagram of the project was shown in 

the figure(1), A design consists of parameters monitoring, 

parameters storage, PC interface is the important features 

of the work in which various values such as date and time 

parameters are sent to the PC using a hyper terminal. The 

microcontroller used as a main component and also Liquid 

Crystal Display (LCD) for the display. In addition to the 

EEPROM that had been used for a storage purpose. The 

following figures illustrate the circuit diagram for the 

project on the off and run time. 

 

Figure (2): Circuit diagram (simulation) 

 

 

Figure (3): The circuit in the run time 

PCB Layout: 

The first test would be continuity to ensure connections in 

the right places on the PCB shown as under, and this 

would be done by using the multimeter tester and moved 

the pointer in the continuity test. 
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Figure (4): PCB layout 

Hardware Test: 

This is the set up used for testing by using the PCB; the 

results of the data being sent and simultaneously read are 

shown in the figure under. 

IV. Conclusion: 

The data logging is the process of gathering readings of the 

sensors and analyses the data and stores it in an internal or 

external EEPROM or send it to the PC with the ability to 

present real time results. Overall the project was successful 

because it was possible to build and test. Moreover, the 

project is low cost, small and has the potential to be very 

good data logger which could be implemented in real life 

scenarios. The implementation and testing of the 

Datalogger are not far from being completed because there 

are some aspects of the system which still need to be 

implemented, however, the project is very near to being 

complete with the software nearing full functionality and 

the hardware is ready to test. 
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