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This research revolves around applying the heat equation using the three dimensional Laplacian in spherical coordinates and Fourier expansions. An explanation of where the general solution comes from and how to apply it will be presented. By having initial and boundary conditions, one can calculate the temperature at any point within a sphere at any given time. As a sphere is heated evenly with an outside heat source, the heat spreads gradually from the outermost layers leading into the inner most layers. Why is this important? Well, someone had to calculate how long it takes for that meatball to get cooked to the center. Someone also had to figure out at what time a machine should be rested before its bearings get too hot. The average person may not care, unless they get food poisoning or they ruin their equipment. That is why companies hire mathematically savvy people to calculate cook times for food and safe run times for various pieces of equipment, so the heat equation really does come in handy. While the calculations require mathematical background in partial differential equations, the idea behind the applications is accessible to anyone.
