Tutorial Lesson 2 — Process Variables, Parameters, and Units

Course: Fundamentals of Modelling in Process Engineering

— Practical exercise: Modelling a heated water tank

A tank contains water that is heated electrically. The objective is to predict the water temperature over time.

The following data are available:

Quantity Symbol Value
Water mass M 10 kg
Initial temperature To 20°C
Heating power P 1000 W
Specific heat capacity Co 4180 J/(kg-K)
Heating time t 60s

For the first model, assume:
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The tank is perfectly mixed.

The water mass remains constant.

All supplied heating power is transferred to the water.
Heat losses to the surroundings are negligible.

The specific heat capacity is constant.

Identify the variables and parameters

Establish the mathematical model

Predict the temperature after 60 seconds

What happens if the heating power doubles?

What happens if the water mass doubles?

What happens if the heating time doubles?

What happens if heat losses are no longer negligible?




