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Hourly demand profiles 2
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Calculation of building properties
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Outline Part 1
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Identification of typical heat and electricity demand per building

Task 1: Estimation of heat gains

Task 2: Calculation of building envelope 
properties 

Task 3: Calculation of the hourly demand 

Task 4: Analysis on impact of renovation 

Task 5: Clustering of typical days 



Calculation of building thermal properties
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- Yearly heating demand

- Hourly heating demand

- Switching the heating system on

- Mean heat gains

- Switching off the heating system

Attention: Properly identify the conditions 

when the heating system is on/off



Yearly heating (equation 1)

▪ Hourly heating demand : 

▪ Keep only the positive values, remember, we are designing a heating system :

▪ You will have 8760 hourly entries (zero and/or non-zero). Add them all together 
to get the yearly demand :
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▪ For this equation to work, you will need to compute the mean heat 
gains (solar, people and electric) of the values only when the 
outside temperature is between 15ºC and 17ºC (16ºC ± 1ºC).

▪ This will give you the second equation to solve for. 

Mean heat  (equation 2)
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To find the k-values of each building we will use  such that F(x) = 0, we will use the Newton-
Raphson method.

Newton’s method for a multivariable problem next iteration is defined as :

It is up to you to choose the initial value of         and do the code implementation.

Remember, the Jacobian is defined as :
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▪ Verify that your implementation of 
Newton-Raphson works with a simple 
equation.

▪ Check units and signs.

▪ Use different starting values.

▪ Print or save your iterations to 
understand how your code is 
performing.

9Debugging
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Outline Part 1
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Identification of typical heat and electricity demand per building

Task 1: Estimation of heat gains

Task 2: Calculation of building envelope 
properties 

Task 3: Calculation of the hourly demand 

Task 4: Analysis on impact of renovation 

Task 5: Clustering of typical days 



Calculation of the hourly profiles
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Outline Part 1
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Identification of typical heat and electricity demand per building

Task 1: Estimation of heat gains

Task 2: Calculation of building envelope 
properties 

Task 3: Calculation of the hourly demand 

Task 4: Analysis on impact of renovation 

Task 5: Clustering of typical days 



Impact of renovation
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Outline Part 1
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Identification of typical heat and electricity demand per building

Task 1: Estimation of heat gains

Task 2: Calculation of building envelope 
properties 

Task 3: Calculation of the hourly demand 

Task 4: Analysis on impact of renovation 

Task 5: Clustering of typical days 



Clustering of typical days
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For your 
information
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