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Site and Source Energy

Energy Per Total
Energy Per Conditioned

Total Energy [kWh] Building Area
Building Area [kWh/m2]
[kWh/m2]
Total Site Energy 467382.46 204.41 204.41

Normalized Metrics

Utility Use Per Conditioned Floor Area

District District

Electricity Natural Gas  Additional Fuel Water
Cooling Heating
Intensity  Intensity Intensity Intensity
Intensity  Intensity
[kWh/m2] [kWh/m?2] [kWh/m?2] [m3/m2]
[kWh/m2]  [kWh/m2]
Lighting 6.36 0.00 0.00 0.00 0.00 0.00
HVAC 0.00 0.00 0.00 145.35 39.10 0.37
Other  13.22 0.00 0.00 0.00 0.00 0.00
Total 19.58 0.00 0.00 145.36 39.10 0.37

(Court) L._?J;\J ”M_z
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District District

Electricity | Natural Gas Additional Water
Cooling Heating
Intensity Intensity Fuel Intensity Intensity
Intensity | Intensity
[kWh/m2] | [kWh/m2] [kWh/m2] [m3/m2]
[kWh/m2] | [kWh/m2]

Lighting 6.51 0.00 0.00 0.00 0.00 0.00
HVAC 0.00 0.00 0.00 118.73 40.48 0.30
Other | 16.57 0.00 0.00 0.00 0.00 0.00

Total | 23.07 0.00 0.00 118.73 40.48 0.30
Site Energy
Total Energy Energy Per Total Energy Per Conditioned

[KWh] Building Area [kWh/m2] | Building Area [kWh/m2]

Total Site Energy | 416782.33 182.28 182.28

Normalized Metrics

Utility Use Per Conditioned Floor Area
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Site and Source Energy

Total Energy Per Total
Energy Per Conditioned
Energy Building Area
Building Area [kKWh/m2]
[kWh] [kWh/m2]
Total Site Energy | 452154.41 197.75 197.75

Normalized Metrics

Utility Use Per Conditioned Floor Area

Natural District District
Electricity Additional Water
Gas Cooling Heating
Intensity Fuel Intensity Intensity
Intensity Intensity | Intensity
[kWh/m2] [kWh/m?2] [m3/m2]
[kWh/m?2] [kWh/m2] | [kWh/m2]
Lighting 6.39 0.00 0.00 0.00 0.00 0.00
HVAC 0.00 0.00 0.00 127.05 47.77 0.30
Other | 16.54 0.00 0.00 0.00 0.00 0.00
Total | 22.93 0.00 0.00 27.051 47.77 0.30
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Site and Source Energy

Energy Per Total

Total Energy Energy Per Conditioned
Building Area
[kWh] Building Area [kKWh/m2]
[kWh/m2]
Total Site Energy | 379421.39 165.94 165.94

Normalized Metrics

Utility Use Per Conditioned Floor Area

Natural Additional District District

Electricity Water
Gas Fuel Cooling Heating
Intensity Intensity
Intensity Intensity | Intensity | Intensity
[kWh/m2] [m3/m2]
[kWh/m2] | [kKWh/m2] | [kKWh/m2] | [kWh/m2]

Lighting 20.75 0.00 0.00 0.00 0.00 0.00
HVAC 0.00 0.00 0.00 72.33 29.51 0.05
Other 43.34 0.00 0.00 0.00 0.00 0.00
Total 64.10 0.00 0.00 72.33 29.51 0.05
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KWh/m2

39.10
40.48
47.77
29.51

KWh/m2
145.36
118.73
127.05

72.33
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Abstract

Natural ventilation is one of basic environmental elements and it is
important to provide a healthy and comfortable environment in buildings in
general and residential buildings in particular. However, the lack of land
and developed areas led to overcrowding of buildings and high buildings
and buildings with large area so that each floor is divided into separate
units, which hinders natural ventilation and restrict the movement of air
around and inside buildings. Hence the need to examine the problems
caused by the limited benefit of natural ventilation in modern buildings in
Palestine and their inability to achieve the required thermal comfort.

This research focuses on the development of architectural design
techniques and the use of modern technologies in order to increase the
efficiency of natural ventilation in residential buildings. Also, it examines
different ways for activating natural ventilation inside the buildings in
order to adapt to the nature of construction, taking into consideration the
vertical and horizontal expansions and crowding of buildings under the

phenomenon of climate change.



In this study, a realistic residential building was analyzed and natural
ventilation was studied. Then, in order to study the possibility of improving
and activatingnatural ventilation on this case, the analytical method was
used, assuming modifications in the design of the building and simulating it
on a computer program. The modifications include: creating an inner
courtyard for the building, lift the building on the pillars (soft floor) and
provide a solar chimney to activate the movement of air through the
property of thermal siphon.

In order to evaluate these modifications and measure their actual effect on
the activation of natural ventilation, a model was used with all details. For
this purpose, DesignBuilder Ver.4.7 simulation program. 4.7 and
EnergyPlus Ver. 8.3 were used. Thermodynamics and air motion
analysiswere performed using the Computational Fluid Dynamics (CFD)
tool for various hypotheses and systems to be studied and analyzed.

The results of the analysis and simulation showed that the presence of a
central inner courtyard in the building with relatively correct and
thoughtful dimensions could lead to improvement of the internal
environment. This court can provide good natural ventilation and work to
pass the air from the inside out and from the outside in accordance with the
flow of natural air. While the impact of the soft floor was very limited in
improving natural ventilation in light of the large overcrowding of
buildings at the same site. Because there is no natural air route planned in
the neighborhood or area, the soft ground alone does not work, but must be

all adjacent buildings raised like him to get the benefit of that method.
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The solar chimney has given the best results compared to the rest of the
design strategies as it increased the speed of the air clearly inside the
building. In addition, it can be exploited in the summer for cooling by
activating the movement of air and the rejecting hot air to the outside, and
in winter, it can be exploited heating after closing the upper opening to

prevent hot air from exiting.



