Example of inquiry-based mathematical task in the
course MA-171 Statistics and economy.

Project in Statistics using R programming on Solar Cells

This is a 5-week group project in the subject MA-171 Statistic and economy for Computer
science and electronics. Each group has data from 10 different types of rooftop solar cells at
Campus Grimstad. Each group get assigned with different weeks of data.

We use data from 2015, because we know that some of the data have faults.

In this project we want students to do as much as possible with the data using their knowledge
from the theory they have learned in statistics. This is not a project about knowledge on solar
cells, but about handling large amount of data.

They should be able to present for example:

Efficiency versus temperature/weather/...
Do regression

Plot and discuss standard deviation

Use R-programming

Discover error in data

And more
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They will only be introduced to R-programming and regression. They will get info about
where to find theory etc.

They need to find the data (correct week) themselves from a server.

The results need to be presented as a paper. As if they where to get it published to a
proceeding of a conference. | am the reviewer and set a preliminary grade on their work. Then
each group must defend their work with a poster session where | set the final grade on the
project.

Students do get 3 different tasks to work on. These task where developed by our research
team within renewable energy, but they could come up with their own strategy.

They were presented with a “conference template” in word format and the paper should be no
more than 6 pages.
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ABSTRACT: We analyzed data collected week 37 in 2015 from the PV array installed on top of
the UiA Grimstad camplls, Wlﬂl the mten( to examine if the modules could produce energy close
to the turer’s spe it v, we used models invelving Wmd speed to graph
a module’s power output loss due to module e. The pr R was
utilized for analysing the data — which included ambient temperature, solar irradiance, PV
module temperature, PV module maximum power point power (Pmax), temperature coefficient
in relation to Pmax and hourly wind speed readings. We found that most of the panels were able
to produce close to their specifications at their peak, and our target module(s) produced less power
due to module temperature exceeding 25 °C.

1 DATA
1.1 Data Set

We were given a specific week worth of data from PV modules mounted on the roof of the UiA Grimstad
campus. The data was segmented info files containing one day of data each. The data gave us
information about solar irradiance. ambient temperature and readings from 10 different PV modules at
regular intervals during each day. The number of observations were different each day. and vaned from
55 to 727, taken approximately one minute apart.

Table I, PV modules (in order of appearance in data set)
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