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INTRODUCTION 

The in.formation concerning the real energy 
performance of large office buildings plays a special 
rote at different levels of the decision-making 
process. For example. the architectural and 
engineering consulting firms use this information to 
dedne fe:isible target values for new office buildings, 
or to assess the potential for energy savings in 
existing buildings. 

In order to define these data, a survey of the energy 
performance was carried out by the authors (1] in 
Montreat. Quebec, Canada on a large sample of 
68 office buildings, with a total rentable are:i of 
2.6 :nillion m2• The information from the utility bills 
and the questionnaires was processed, and a data
base was developed using the following variables: 

1. General building data: year of construction, 
building type (ex. office building with or without 
re:ail stores, with or without garage), building 
class, total rentable area, number of floors, 
g!:izing type, glazing-to-wall ratio, type of fuel, 
number of operating hours per day (lighting, 
HVAC systems); 

2. Energy performance data: energy cost (S/mZtyr), 
energy consumption (k'Wblm2/yr), monthly 
average electrical demand (W/m2), electrical-to
tmal energy consumption ratio, electrical-to
total energy cost ratio, cost of equivalent-kWh. 

This paper presents some conclusions about the 
energy performance of large of:fic:, buildings (total 
rentable area greater than 4500 m-) in Montrfal. 

CONCLUSIONS 

The main indices c:ilC'.ilated for Montreal are 
summarized in Table 1. This table also presents the 
average values for the U.S.A and the Northeast 
states (Maine, Vermont. New Hampsh.ir~ 

Massachusetts, New York. Connecticut. New JerseY' 
and Pennsylvania) (2]. The purpose of this compari
son is to show the effect of factors such as climatic 
conditions or utility rates on the energy perform
ance. One c:in notice a higher energy consumption 
in Montre:il than in the Northeast states, but a 
lower energy cost mainly due to the larger use and 
lower cost of electricity in ~ontreal. 

The year of construction has a sensible effect on the 
energy performance of office buildings. Thus, the 
monthly average electrical de:nand in buildings con
structed immediatelv after the 19i3 oil crisis re:iches 
an average of 80 W/m2 floor area, due to a larger 
use of elec-.ricity as the main source of energy 
(Figure 1). The cost of equivalent-kWh is higher in 
new buildings than in older ones (Figure 2), because 
the former use more electricity, and itS cost includes 
consumption and demand. The ratio electrical-to
total energy cost (Figure 3) varies between 0.6 
(offices built between 1960 and 19i0) and 0.95 
(offices built after 1985). The larger use of elec
tricity in buildings in the past few years is also due 
to the increase in the installed c:ipacity of the office 
equipment (micro-computers, printers, typewriters 
etc.). A similar trend of using more electricity is 
experienced by the office buildings in Montreal and 
. in the U.S.A, and is presented in Figure 4, where 

Commercial Dara, Design, and Technologies 3.241 



·' Tab/6 I. Comparison Between w .Average Energy Perfomuznct of Offict Buildin~ in Montrial, U.S.A. and the 
Northeast Suztes . 

Average energy consumption 
(kWh/m2/yr) 

Percentage of energy consumption 
by source (%) 

Electricity 
Gos 
Oil 
Other 

Average energy cost (S/m2/yr) 

Percentage of energy cost by 
source(%) 

Electricity 
Gos 
Oil 

Average cost of equivalent-kWh 
by source (S/kWh) 

Electricity 
Gos 
Oil 

for the new buildings the ratio of the elecuical-to
total energy consumption is about 92% for 
Montr~, and about 76% for the U.S.A The survey 
also found that about 12% of the sample buildings 
have the energy consumption between 250 and 300 
kWh/m2tyr, and 22% have the energy cost less than 
14.00 S/m2Jyr. 
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Montreal 

455.3 

68.0 
15.0 
15.0 
2.0 

17.9 

73.0 
7.0 
6.0 

0.0415 
0.0174 
0.0149 

Northeast States 

344.1 

62.4 
11.9 
13.4 
12.3 

23.03 

87.9 
3.7 
3.3 

0.0943 
0.0207 
0.0164 

U.S.A. 

334.6 

63.5 
25.5 
3.9 
7.1 

16.7 

87.2 
8.0 
1.4 

0.0686 
0.0154 
0.0171 
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Figun 1. Monthly Average Ekcrriclzl Demand Vmus 
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Figure 2. Cost of Equivalmt-kWh Vmus l'ear of 
Consrruct:icn 
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Figure 3. Elec'lrical-To-Total Energy Cost R.atio 
Versus l'ear of ConstrUctiOn 
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Figure 4. Elec'lrical-To-Total Energy Consumption 
Ratio Venus l'ear of Construction 
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