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Relation between shape and energy use in 
low energy office buildings.
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Compactness

Slenderness
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SHAPE COEFFICIENTSMORPHOLOGICAL ANALYSIS
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Cooling demand - case studies
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Heating demand - case studies
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THERMAL DEMANDCASE STUDIES

a) Heating d.

b) Cooling d.
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a) Ground floor

0,00

10,00

20,00

30,00

40,00

50,00

60,00

70,00

N S E W NE NW SE SW C

b) Intermediate fl.
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c) roof

27 OFFICE UNITSMETHODOLOGY

-Corner zones: higher request for heating 
-Central zones: need for cooling represent 
almost 50% of the total thermal demand.
-Vertical location: not really affecting
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5 METHODOLOGYCALIBRATION

1

2

Comparison with 
SIMIEN and 
monitored data

Dividing thermal 
zones into units 

Corners:
a) two triangular thermal zones  
b) Dividing thermal demand in two
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Cooling demand (Kwh/m2y) 
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THERMAL DEMANDTHEORETICAL  MODELS

a) Heating d.

b) Cooling d.
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Negligible influence of 
the shape ?

TYPOLOGIESL-E STRATEGIES
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Heating set back temperature
Cooling set point temperature
Occupancy
Heat recovery syst. efficiency
Air-tightness
U-value windows, glasses

Lighting load
Equipment load

U-value floor on ground
U-value roof
U-value external wall

Unit Ref. TEK07 LE
W/m2/K 1.2 0.15 0.15

W/m2/K 0.60 0.13 0.13

W/m2/K 0.50 0.18 0.18

W/m2/K 2.4 1.2 1.2

ach 3.0 1.5 0.6

- 0.7 0.7 0.85

Pers./m2 0.1 0.1 0.1

°C 26 26 26

°C 18 18 18

W/m2 8 8 8

W/m2 11 11 11

STANDARDSHEATING AND COOLING DEMAND

compact shapes in 
cold climates ?
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SHAPEHEATING AND COOLING DEMAND

a) REF b) TEK07 c) LE

-Different behaviour of 
heating and cooling 
demand

-Strategies for cooling

-Morphological implications
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