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Design & development:

•	Calculations started in SketchUp-
PH plugin, U-values were improved 
to 0.145, 0.15, 0.25 and 0.7 W/m2K 
for walls, roof, floor, and windows 
respectively. Adding balconies to the 
south part of the building had a double 
effect on the ground floor (overhanging 
shading) and the first floor (buffer 
zone). After that, vertical panels and 
perforated sheets were added to 
external south and east facades to 
avoid low angle sun. finally, shading 
devices above terrace and shades from 
the second block have reduced solar 
heat gain to 8.8 (kWh/m2a).
•	In PHPP, an overheating of 31% 
was detected. few strategies were 
applied in order to mitigate that; 
allowing summer window ventilation, 
night ventilation, and applying heavy 
construction thermal mass to spaces 
that are exposed to direct sun. Finally, 
the Passivhaus standard has been 
achieved with 9% overheating, 6 W/m2 
heating load, and no cooling load. 

3D Views within context  

Improving Thermal 
Envelope

Balcony Extention
(South)

Adding bridge
(overhang shading)

Vertical Panels (west & 
east facaes - G floor).

Adding Perforated sheet 
(west/east - 1 floor).

Adding Rotatable 
shading devices

Shading from second 
block

Basic Imported Model With Window Vent With Night Vent With Thermal Mass PHPP Final Result
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Useful cooling demand Spec. cooling demand Sum spec. heat losses Sum spec. loads solar + internal
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Basic Windows Ventilation -
Summer

Night Ventilation -
Summer

Thermal Mass

PHPP Calculation Steps

Cooling load W/m² Heating demand kWh/(m²a) Heating load W/m² Frequency of overheating

PHPP Calculation Steps
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