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Why to normalize the use of energy 
1) What may happen if only bills are used? 

You’ve got the client based on the 
promise about Electricity bill 

reduction from installation of your 
product (Fig.A) 

Fig.A. Monthly bills before (2004) and 
after installation (2005), as 
promised (Avina, J., n.d.) 

One year after installation you’ve 
got a letter from the client 

claiming you in fraud based on 
the following diagram (Fig.B) 

Fig.B. Monthly bills before and after 
installation, as measured  
(Avina, J., n.d.) 
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Why to normalize the use of energy 
2) Was it your fault? The weather? 

Fig. C. Cooling Degree-Days for the years 
before (2004) and after installation 
(2005) ( Avina, J., n.d.) 
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Why to normalize the use of energy 
3) Quick answer to the client 

210 $ 
‘Before’ in 
Jun, 2004 

310 $ 
‘After’ in 
Jun, 2005 

100 CDD 
‘Before’ in 
Jun, 2004  

280 CDD 
‘After’ in 
Jun, 2005 

1.11 $/D-day 
‘After’ in Jun, 2005 

2.10 $/D-day  
‘Before’ in Jun, 2004 

Pavel Dybskiy - Energy Use Normalization - 2009  4 



How to normalize the use of energy 
4) Useful Assumption 

An average energy consumption (E) for heating or 

cooling the building during particular number of days is 

proportional to the sum of differences between Daily 

Outdoor Mean Temperature and Some Base Temperature 

(Toutdoor- Tbase) for given number of days 

E= Coef* S (Toutdoor- Tbase), 

 

where - Tbase = 18⁰C for Canada (In the UK, the most readily available 

heating degree days come with a 

base temperature of 15.5°C;  

in the US, it's 65°F(18.3 18⁰C))   
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What does Industry Suggest?  
 Common (and simple) Normalization Procedure Outline  
(Degree Days, n.d. and Avina, J., n.d. ) 

1. Collect weather data for the pre-retrofit and post-retrofit periods. Climatic 

Data from http://www.climate.weatheroffice.ec.gc.ca work well. 

2. Weather data need to be processed in order to get Heating Degree Days 

(HDD) or Cooling Degree Days (CDD). Most likely you have monthly bills, 

and you may need to do a little Excel exercise.  

3. Process pre-retrofit bill data in order to determine how much did you pay 

(or use) per day. Excel can help. 

4. Put processed pre-retrofit bill data against processed weather data in 

the same scatter graph. Determine the Best Fit Line (regression line or 

simply linear approximation of scattered data) and its quality (R2 - value). 

Industry suggest if R2 > 0.7 you may rely upon it.  

5. Use this line to try post-retrofit bill data. 
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Normalization Procedure 
1) Weather data collection (Environment Canada, 2009) 

Download 
Bulk Data 

Select  
Location 

Select  
Type of Data 
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Normalization Procedure 
1) Weather data collection (Environment Canada, 2009) 
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Normalization Procedure 
2) Weather data processing 

Heating Degree Days (HDD) (Environment Canada, 2009) 
Heating degree-days for a given day are the number of Celsius degrees that 
the mean temperature is below 18°C. If the temperature is equal to or 
greater than 18°C, then the number will be zero. For example, a day with a 
mean temperature of 15.5°C has 2.5 heating degree-days; a day with a mean 
temperature of 20.5°C has zero degree-days. Heating degree-days are used 
primarily to estimate the heating requirements of buildings. 
 
Cooling Degree Days (CDD) (Environment Canada, 2009) 
Cooling degree-days for a given day are the number of Celsius degrees that 
the mean temperature is above 18°C. If the temperature is equal to or less 
than 18°C, then the number will be zero. For example, a day with a mean 
temperature of 20.5°C has 2.5 cooling degree-days; a day with a mean 
temperature of 15.5°C has zero degree-days. Cooling degree-days are used 
primarily to estimate the air-conditioning requirements of buildings. 
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Toronto Lester B. Pearson Int'l Airport 

Max/Min/Mean Temperature    Sept.2006 – Aug.2007 

Normalization Procedure 
2) Weather data processing 
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Max/Min/Mean Temperature  

HDD 

CDD 

HDD 

CDD 

Normalization Procedure 
2) Weather data processing 
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Normalization Procedure 
2) Weather data processing 

HDD=Tbase-Tmean 
Tbase= 18°C 

Sum of HDD 

          HDD         .    
days in a month 
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Normalization Procedure. Example 
3) Pre-retrofit bill data processing  

A North York School: 

 Electricity consumed within period from Sept.2006 through Aug.2007   
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A North York School: 

Gas consumed within period from Sept.2006 through Aug.2007   

Normalization Procedure. Example 
3) Pre-retrofit bill data processing  
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Normalization Procedure. Example 
4) Best Fit Line for Bill Data versus D-days data  
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Normalization Procedure. Example 
5) How to use the Baseline for normalization  

Ebase= 17.53 x HDD-15.23 

New Weather Data 

‘Would be’  
Consumption  

as before Retrofit 

Actual 
Consumption  

after  
Good Retrofit 

Actual 
Consumption  

after  
‘Bad’ Retrofit 
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Some Problems with degree-day-based methods 
 (Degree Days, n.d.) 

The base temperature problem 
Different buildings have different base temperatures. 

In the UK, for example, a base temperature is 15.5°C. 

Buildings are typically heated to a temperature of around 19°C. 

Some heat comes from other sources such (the people and equipment in the building.  

These sources contribute to an "average internal heat gain" that is typically worth around 3.5°C. 

Different buildings are heated to different temperatures.  

Average internal heat gain varies greatly from building to building.  

The meter reading problem 
If you're taking those meter readings manually, you will need to take them at midnight, and you will 

often need to take them on weekends. 

The "ideal" temperature problem 

Use of both heating and air conditioning 
Poor HVAC control can often result in a building being heated at the same time as it is being 

cooled - not very energy efficient at all! 

 

‘Heat Island’ and other local site effects 
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Conclusions 

There is no perfect solution  

Use degree days wisely (e.g. Degree Days, n.d.) 
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Thank You !!! 
 
 
Questions???? 

Pavel Dybskiy - Energy Use Normalization - 2009  20 


