CHAPTER FOUR
METHODOLOGY
This research work was carried out at a tropical location (Kwara state polytechnic) in Ilorin, Kwara State. The instruments used for this research are photometer and thermosensor probe. The measurements were taken for a period of two weeks (18thMay-1st June, 2025). The data were recorded at every 30 minutes and were reduced to hourly measurement.
The reduced data (hourly) was plotted against local standard time to show the diurnal variation of the measured data.
4.1	PRE-FIELD EXPERIMENTAL WORK
INSTALLATION OF THE PHOTOMETER AND THERMOMETER
We installed photometer and thermosensor probe, we adhere to the instructions below to test the photometer and thermosensor probe function
1. We inserted the battery
2. We connected the photometer and thermosensor probe to the appropriate connector on the junction box. 
3. We checked their altitude usage, to make sure it works perfectly in the location.
4. We mounted it with the photometer and thermosensor probe having a solar panel in it.
5. We used an iron rod to mount it, the rod is of 5meter length.
6. We mounted the photometer and thermosensor probe which consist of solar panel at the top mounting stage.
7. Then we connected the data Weather Smart Data logger to the personal computer (PC).

CHOOSING THE BEST PHOTOMETER AND THERMOMETER LOCATION
We used the following guideline to determine the best location for photometer and thermosensor probe.
1. We installed the photometer and thermosensor probe in a location where wind flow is unobstructed by tress and nearby buildings.
2. For the most accurate readings the photometer and thermosensor probe should be mounted at least 4 feet (1.2m) above the roof line.
3. We did this by mounting the photometer and thermo sensor probe on a metal rod of shout 4feet (1.2) above the roof line.
4. We make sure the metal rod is properly grounded.
4.2	SITE DESCRIPTION
This research was carried out inside physics laboratory, Kwara State Polytechnic, Ilorin, Kwara State.
Kwara State Polytechnic has been in operation since 1973 with focus on technological and entrepreneurship skills. It is located in Ilorin, the capital of Kwara state. Kwara state polytechnic started with 110 pioneering students and it offer National Diploma and Higher National Diploma in courses at undergraduate levels.
Kwara state polytechnic is a Nigeria Tertiary Institution that was established in 1973 by the military Governor of Kwara state col. (David Bamigboye) after the decision of establishing a polytechnic in Kwara state was announced in 1971.
The latitude of kwara state is 8.98480N while the longitude is 4.56240E. The latitude and longitude can be mapped to closest address of kwara, Nigeria.
Kwara state is located in sub-locality, locality, district, kwara state of Nigeria country (Federal Republic of Nigeria Population census, 2006).  	
4.3	FIELD MEASUREMENTS
The photometer and thermosensor probe was mounted. We used measuring tape to measured 5.2m pole above ground levelin Kwara state polytechnic, Ilorin, Kwara state.	
4.4	PHOTOMETER AND THERMO SENSOR PROBE
	The probe or instruments used for this research for are photometer and themosensor probe. The below image represents the probe.
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Figure 4.1: Diagram illustration Photometer (wikipedia.com).
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Figure 4.2: Themosensor probe (wikipedia.com).
4.5	DATA ACQUISITION AND REDUCTION
This research work was carried out at a tropical location (Kwara state polytechnic) in Ilorin, Kwara state. The instruments used for this research are photometer and thermometer. The measurements were taken for a period of one week (18th May – 1st June, 2025). The data were recorded at every 30 minutes and were reduced to hourly measurement.	
Custom-built software for the operation, acquisition and pre-processing of the raw data was used (WeatherSmart, 2017). In this software, the following parameters were configured: sampling time, average time and data storage.	
4.5.1	DATA LOGGING OF THE SAMPLE DATA	
In this project, the acquisition of the data was achieved by using Weather Smart data logger systems (measurement and control module). An RS232 connection to the computer for communication purposes was achieved by using a USB cable. The data logger is wirelessly connected to all the sensing elements thereby accepting their respective signals. 
The transducers signals were then sampled, digitized and stored in the internal/expanded memory. The data which were collated in ASCII format were then reduced using a data reduction program, MicroCal Origin 7.1 Version. All the sensors used was sampled every 30 minutes but later reduced to hourly data. The radiation measuring instruments were sampled at 10 Hz, and subsequently averaged to produce hourly data statistics for the surface radiation fluxes. 
4.5.2	PRE-PROCESSING OF THE RAW DATA
The data processing and presentation package, MicroCal Origin 7.1 Version has been used for necessary computations and data reduction. After elimination of spurious data values and the data to 30 minutes, data were then reduced to hourly data averages. The data thereafter were imported into the MicroCal origin version 7.1 new worksheet and a graphical presentation of the diurnal variability of the measured parameters was produced.
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