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Compactness

Slenderness
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SHAPE COEFFICIENTSMORPHOLOGICAL ANALYSIS

)( 1−mV
S

t

g

1836,4
3

2

≤==
g

t

g

eq

S
V

S
S

C

⎟
⎠
⎞

⎜
⎝
⎛ +

==
20 h

S
h

d
he

π

)( 1−mV
S

t

w

Wall/Volume

(1),(2)

(3)

(4)



3

Cooling demand - case studies
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Heating demand - case studies
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THERMAL DEMANDCASE STUDIES
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a) Heating demand

b) Cooling demand
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a) Ground floor
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b) Intermediate floors
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c) roof

27 OFFICE UNITSMETHODOLOGY
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- Corner zones present a higher request for heating due to 
the larger dispersions happening through the more 
extended glass surface
- In central zones the need for cooling represent almost 50% 
of the total thermal demand.
- Not significant differences could be appreciated in relation 
to the vertical position of the units.



5
METHODOLOGYCALIBRATION
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1

2

The simulation tool 
used has been 
compared with another 
software – SIMIEN –
and some monitored 
data

Dividing thermal zones 
into units 

Significant differences could be appreciated: 
a) dividing the corner units in two triangular thermal zones  
b) calculating the thermal demand of the entire corner units 
and then dividing the result in two
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Cooling demand (Kwh/m2y) 
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THERMAL DEMANDTHEORETICAL  MODELS
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a) Heating demand

b) Cooling demand



7

Implications of the shape on the 
thermal demand are negligible 
if compared with those ones 
consented by the adoption of a 
certain low energy strategy

TYPOLOGIESLE 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
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tendency to use airtight 
envelopes is affecting the 
traditional presumption of total 
convenience of compact 
shapes in cold climates 



9

0,00

20,00

40,00

60,00

80,00

100,00

120,00

N S E W NE NW SE SW C
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
0,00

10,00
20,00
30,00
40,00

N S E W NE NW SE SW C

SHAPEHEATING AND COOLING DEMAND
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a) REF b) TEK07 c) LE

- Completely different behaviour 
between heating and cooling 
demand in relation to the form in 
case of ach=0,6

- Importance of using strategies 
for reducing the cooling demand 
or coping with it.

- Morphological implications


