IMMC 2026 Problem B (Greater China, Autumn) (English fij{A& %)

Are solar panel trackers useful?

Solar panels are a perspective source of “green” electricity. The technology is now actively
developing with ever more solar panels being installed worldwide— both as industrial, commercial,
and private power sources. Yet, there still are some debates on what the optimal way of using the

panels is, such as the efficiency concern.

Often, the panels are mounted at a static position (as shown in Fig. 1). This may significantly
reduce the power output because the panels have maximum efficiency when the sunlight hits them
perpendicularly (i.e. at 0° angle of incidence). At non-zero angles of incidence, a number of effects

reduce the power output:

e cosine effect: the sunlight power reaching each unit surface area of the solar panel is
proportional to the cosine of the angle of incidence;

o reflective effects: at higher angles, the fraction of light reflected away by the surface of the
solar panel increases;

e photovoltaic efficiency: at higher angles, photovoltaic cells may slightly reduce the
efficiency of converting the sunlight that reaches them into electricity.

A possible solution to the above problem is trackers — electromechanical devices that rotate solar
panels to the optimal orientation (see an example in Fig. 2). These can be single-axis or dual-axis —
permitting rotation around one or two axes respectively. But it is still unclear whether the trackers
are cost-effective or it is better to purchase more solar panels and install them in a simpler way, even
if it means requiring more space and increasing potential cost of recycling of solar panels.

Fig. 1 Static Solar Panel (Picture from Internet) Fig.2 Solar Panel with trackers (Picture from Internet)



Tasks

Build a mathematical model that will estimate and compare the cost-effectiveness of
installing solar panels with a single-axis tracker, dual-axis tracker, and without any trackers.
The model should take as inputs the geographic location of the solar installation, the type of
installation (private, industrial, etc) and other reasonably available information. The prices
of solar panels, trackers, mounts, and electricity can be assumed to be the same as in China.

Extend your model to other countries and areas if considering to expand the technology
overseas from China. For example, price corrections for outside China would greatly
improve your model.

As an additional option, your model may consider a “manually adjusted mount” that permits
changing the panel’s position during the regular cleaning of the panel — once every 6 months.

So, are the trackers useful or just a toy? Formulate your results as simple recommendations
or “rules” as possible.

Submission

Your solution paper should include a 1-page Summary Sheet. The body cannot exceed 20 pages

for a maximum of 21 pages with the Summary Sheet and short essay inclusive. The appendices

and references should appear at the end of the paper and do not count towards the 21 pages limit.

Special Note

The principles of Honor System of IMMC also applies to the use of LLMs (large language

models) or generative Al tools. If a team uses any large language model or generative Al tool in

completing the modeling tasks, from problem research, model development, programing to

paper/report writing, the team must make honest, open and transparent disclosure, including

making in-text citations and detailing relevant content in the "References"” section. It should be

recognized that although large language models or generative Al have the advantages of

productivity tools, they also have obvious shortcomings and pose risks to users (such as Al-

generated content containing Al hallucinations or possible plagiarism in the produced content).

Whether or not using large language models or generative Al tools itself in the team’s work has

no impact on judges' evaluation; the judges seriously remind every team that if any Al tool

would be used, use it correctly, honestly, open and transparently.
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