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Abstract 

All homes need ventilation to remove the indoor air and excessive moisture and 

to provide oxygen for the inhabitants of the home. There has been considerable 

concern recently about how much ventilation is required to maintain the quality 

of air in homes. So the experts confirmed in the construction and most of the 

indoor air quality specialists agree that the solution it is not to build an 

inefficient house in which to filter the air. While the opening and closing of 

windows offers a way to control the outside air for ventilation. The inability to 

control the amount of air leaked through the small openings and cracks and the 

difference in the proportion of air leakage according to the quality of homes, for 

example, the old houses the amount of air leaked to double the amount of air for 

new homes. In addition to the natural ventilation provided by this system, 

household residents can turn on all extractors manually when they need it, 

through an opening, closing of glassing windows with the shutter windows, 

through daily programming schedule by climate and region for example 

Ghardaia. The region of Ghardaia has the characteristics of an area of high 

temperature amplitudes especially for the months from May to October. This 

period is characterized by a climate and often hot and in our case with habitat 

to strong thermal inertia of it can therefore generate discomfort. in this case the 

thermal inertia is unsuitable.so there is no solution other than Night ventilation 

becomes more important in hot weather. 

Keywords: natural ventilation -Temperature – Building - climate - windows 

opening. 
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1.  INTRODUCTION 

Ventilation in a building is a fundamental function, at the same time the importance of 

good indoor air quality is evident [1]. Natural ventilation occurs in buildings, it realizes 

the air exchange for the hygienic minimum or even more, protects from moisture 

damages and can provide good thermal comfort by intensive ventilation [2]. The natural 

ventilation of buildings depends on climate, building design and human behavior. With 

natural ventilation the internal building structure is cooled through open windows 

and/or air vents, in order to provide a wind-induced flow or stack effect. It is dependent 

on natural forces to move air through a building [2-3]: so the disadvantage is that there 

is no direct control of the ventilation, especially natural ventilation and filtration 

through windows opening [3]. The natural ventilation through various scenarios by 

opening windows in accordance with the programmed scenarios is the best way, for 

example, night ventilation is when windows and other passive ventilation openings are 

kept closed during the day, but open at night [4]. This is to flush the warm air out of the 

building and to cool thermal mass for the next day. This type of ventilation is especially 

useful when daytime temperatures are so high that bringing unconditioned air into the 

building would not be cool enough, but the night time air is cool or cold. Strategies for 

wind ventilation include operable windows, ventilation louvers [4-5]. 

Due to the cost of energy, high energy consumption and health problems related to air 

conditioning in buildings, due to negative environmental impacts, the growing interest 

in the use of natural ventilation as a means of cooling as a possible alternative in 

buildings [2]. 

In the literature, numerous research studies have been undertaken on whether to use 

natural ventilation in buildings, several research works have revealed that natural 

ventilation solutions of the building have a significant effect on both the thermal 

performance and of energy consumption cost [4]. 

The circulation of air around buildings is complex and is the subject of many textbooks 

(Aynsley, Melbourne & Vickery (1977), Liu (1991), for example). Wang et al [2] 

justified that heating and ventilation are certainly the key parameters to ensure a 

pleasant thermal comfort. [2]. In [3], alternative designs for the ventilation systems are 

considered. The resulting vacuum this movement creates will cause cooler air to be 

drawn in through the lower opening (Allocco, Chen, & Glickman, 2003). 

Windows are the most common tool. If air moves through openings that are intended 

as a result of wind ventilation, then the building has natural ventilation. When placing 

ventilation openings, you are placing inlets and outlets to optimize the path air follows 

through the building.  Windows or vents placed on opposite sides of the building give 

natural breezes a pathway through the structure. Night-time ventilation becomes more 

important in hot weather, but will only be achieved if secure ventilation is possible. A 

shutter is a window cover [6]. Is an important part of the building envelope? They 

provide buildings and occupants, and those they were originally designed for light 

control, ventilation and protection from the elements environment, with daylight, allow 

solar energy to enter the building and thereby reduce the heating demand. Windows can 

also provide buildings with passive ventilation in the summer. 
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Windows and Ventilation over and above these requirements can result in excessive 

consumption of energy for heating or air conditioning [7].  

Windows and ventilation become key points to improve in terms of wastage. These two 

elements can be both the source of a significant part of the losses, but also a source of 

solar gains for windows thermal inputs for a passive house. 

Windows are one of the single most important contributors to a building’s character. 

Window shape, size, position, number, type and materials can make or mar a building 

[8]. It is important therefore to ensure that when changes are proposed to windows in 

buildings or when new development is proposed in a context that the type of windows 

used will not compromise the character or appearance of a building or area. 

There is increasing awareness of the need to improve the thermal efficiency of buildings 

and mitigate climate change and upgrading windows is one of the most common options 

that many people consider [7-8]. Well-intentioned replacement of traditional windows 

with modern double-glazed alternatives can have a damaging effect on the character 

and appearance of historic buildings, as well as destroying historic fabric and 

architectural evidence. No matter how narrows the gap in the sealed units, the glazing 

bars, stiles, and rails have to be thicker than they would be for traditional single-glazing 

because of the thickness and weight of the double-glazed units. Double glazing also 

‘deadens’ reflections [6-8]. 

 

2. VENTILATION PRINCIPLES 

Ventilation over and above these requirements can result in excessive consumption of 

energy for heating or air conditioning. Early simulation models dealt only with whole 

building infiltration and ventilation and could not provide designers with information 

on key factors such as heating and cooling loads for particular zones or the movement 

of pollutants from one zone to another [8]. 

 

2.1 Air flow through the window opening 

Airflows through doorways, windows and other large openings are important paths via 

which air and thermal energy are transferred from one zone of a building to another. 

Air flows through open doors were considered to be essential for the cold air 

distribution to the rooms [9]. Various opening schedules for the doors and the windows 

were used in the simulations, to examine the effect open doors and windows have on 

the heat distribution). The model for air flows through large openings used in this house, 

is the same model, which is being used in the simulation coupling between two types 

of modeling tools (simulation Multizone TRNSYS and simulation airflow CONTAM), 

defines equations used for determination of air flows through large openings, such as 

doors and windows.  The multizone airflow models allow modeling the flow between 

rooms through doors, staircases or construction cracks. The flow can be caused by 

buoyancy effects, such as stack effects in high rise buildings or air temperature 

imbalance between adjoining rooms, by flow imbalance of a ventilation system, or by 
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wind pressure on the building envelope.for this phenomenon can be used with the 

simulation coupling between two types of modeling tools (simulation Multizone 

TRNSYS and simulation airflow CONTAM).  

The implemented models have a similar level of detail as the models in the state of-the-

art multizone airflow program CONTAM. Multizone airflow models consist of nodes 

that are connected by flow elements [9]. The nodes may represent room air volumes, 

the exterior environment or connections in a duct system and contain state variables, 

typically pressure, temperature. wind speed and wind direction. The flow elements are 

air flow paths such as open doors and windows and construction cracks. Simulation 

was carried out with the purpose of finding the effect open windows have on the indoor 

temperature. The combined use facilitates the integrated design of building systems, 

which is typically required for analyzing the interaction of room control loops in 

variable air volume flow systems through open doors, the flow in naturally ventilated 

buildings. As the pressure difference between two air nodes with different air densities 

is a function of the dimension of opening, the flow in a large opening has a vertical 

velocity profile. For the mass and heat transfer through large vertical openings, 

Balcomb et al. (1984) and others like Boardman et al. (1989) used the so-called 

isothermal zone Bernoulli model [10]. According to Bernoulli, the maximum velocity 

u(z) in a large vertical opening between two zones resulting from a static pressure 

difference (thereby excluding any frictional losses) is given by: 
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Where Zn indicates the height of the neutral level (ie the level at which the pressure 

difference ∆P = P1 − P2 = 0 Pa), ∆ρ =ρ 1 − ρ 2, and ∆T is the temperature difference 

between zone 1 and zone 2 ie ∆T = T2 − T1. 

The heat flow Φ21 from the warmer zone (2) to the colder zone (1) is carried by air 

flowing from 2 to 1 above the neutral level. The heat flow Φ12 from the colder zone 

(1) to the warmer zone (2) takes place below the neutral level. The equations for air 

flows through large vertical openings, given in the TRNFLOW Manual, are listed 

below [11]. 
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Where:   

  Cd   = Discharge coefficient [-]  

  w(z) = Width of the opening at the height z [m]  

  h = Height of the opening [m]  

  12 = Flow direction from air node 1 to 2  

  21 = Flow direction from air node 2 to 1 
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2.2 Stack Effect 

Differences in the temperature between indoor and outdoor of the building give rise to 

differences in air density and are driven by pressure differences across the building 

envelope caused by wind and air density (buoyancy, or the stack effect) [12].  

The indoor/outdoor pressure difference at a location depends on the characteristics of 

the openings in the building envelope (i.e., their locations and the relationship between 

pressure difference and airflow for each opening) [12]. 

Creating two openings in the building, one low and one high, to achieve a natural flow 

of air. If the temperature inside the building is higher than the temperature outside, the 

warmer air will naturally flow up and out through the higher opening.  

The strength of the buoyancy depends on the distance between the openings and the 

temperature difference between the inside and the outside of the building [11-12]. 

So, when the indoor air is warmer than the outside air, the latter will enter through the 

openings of the lower part of the building and exit through the openings of the upper 

part Figure 1 [12]. The resulting vacuum this movement creates will cause cooler air to 

be drawn in through the lower opening (Allocco, Chen, & Glicksman, 2003) [13]. 

 

 
 

Figure 1: Wind driven ventilation 

 

 

3. AIR FLOWS DRIVEN BY WIND 

For a given applied pressure, the nature of airflow is dependent on the dimensions and 

geometry of the opening itself. According to the Bernoulli model, the volumetric flow 

rate through a window is defined by the pressure drop across the window, together with 
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the geometrical opening area (Andersen 1996) [12]. For well-defined, purpose provided 

openings such as vents, airflow is usually assumed to be turbulent and is often 

approximated by the orifice equation. 
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where ∆𝜌 is the pressure difference across the opening 𝜌 is the fluid density. 

The effective area(Aeff) is given by: Aeff=CdA 

For natural ventilation openings the discharge coefficient (Cd) is not only dependent on 

type of opening and wind pressure but also on wind direction. Data on Cd for natural 

ventilation openings is limited particularly its variation with wind direction. Cd is one 

of the main difficulties in manual calculation procedures and in network flow models 

for natural ventilation [12-13]. 

The flow through a large single opening can be calculated using the formula: 
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For buoyancy-driven flow through  a small opening: 
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For buoyancy-driven flow through a large opening: 

𝑄 = 𝐶𝑑𝐴√𝑔𝐻(
∆𝑇

𝑇𝑖
)                                                                                                                                    (7) 

where H is the height of the opening. Since this airflow profile varies significantly along 

the opening height, the airflow is integrated over this height, producing the 1/3 constant 

in this equation (Awbi, 1996) [12]. 

 

4. PRESENTATION AND BUILDING MODELLING 

The study was carried out on a building in Ghardaïa. The exterior envelope, apart from 

contributing to the energy savings during the building life by controlling the energy 

exchange between indoor space and environment developed a comfortable indoor 

environment [9,14-15]. Figure 2 is a schematic outline of apartment building, the house 

has a net area of 71.3 m2, and wall heights are equal to 2.8 m while the other dimensions 

are shown in detail in figure 2. The flooring is placed on plan ground to lodge the ground 

floor. The concrete of the flooring is directly poured on the ground thus minimizing 
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losses. Floor tiles are end coating resisting to corrosion and chemical agents [9]. The 

roof is composed of cement slabs and concrete slab made so that it handles the load and 

be economical. A roof sloping of 5° allowed water evacuation through several 

openings. The flat roofs are considered the air infiltration in it as architectural solution. 

Windows and doors contribute significantly to the energetic balance. Their contribution 

however depends on several parameters as: local climate, orientation, frame, relative 

surface (window-flooring), and concealment performance during night and sunny days. 

In this case focus is made particularly on windows and doors dimensions and all are 

made of woods. The apartment has a surface of 95.74 m2 with an occupied space of 

71.3 m2[9].  

 

 

Figure 2: Digital model of opaque building plan 

 

In our model, the openings are on both north and south surface for the building with a 

main door on the East side, during the day the temperature of the outside air is greater 

than that of the interior. To eliminate the exchange ventilation with outdoor air, the 

windows and the door will be closed during the day, opened the night (the window and 

the door will be closed is the time or Tai <Tao and be opened Tai >Tao) [9]. By 

numerical simulation of the model is determined corresponding to each case. For better 

ventilation of the interior during the night, the door and the window will be on two 

different opposite wall, it is necessary to seek their guidance for minimized heat gain. 

During the day the windows and the door will be closed. heat transfer is carried out as 

the case of an opaque member. To calculate the temperature in the inside face of the 

window and the door, the same method and the same steps in the case of wall are 

followed [14]. 
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5. ENERGY MODEL IN ENERGY PLUS 

In this article, three tools were used to build the building energy models. To produce an 

accurate model, four steps must be taken: 

- SketchUp, a 3D drawing tool, 

- Energy Plus, simulation software of energy systems, and 

- CONTAM (type 97), the ventilation model. 

Google SketchUp makes the description of relatively simple building (geometry, 

orientation, openings ...).  

A building designed in SketchUp can be directly imported as Energy plus. 

Material characteristics, occupation, lighting, electrical loads and weather conditions 

are then configured directly under Energy plus [09]. 

The thermal simulation of the building was performed by coupling a thermal model 

developed under Energy plus and ventilation via the CONTAM software model. As 

illustrated in Figure 3, the building is modeled as a single-building area in a 

"ventilation" model which calculates the ventilation rate and the air permeability 

through the casing [09]. 

 

 

Figure 3: Airflow and pressure distributions in the six-zone calculated by CONTAM 

 

To calculate the dynamic air infiltration rates, CONTAM is used to create the multi-

zone model for the case study building. To build the multi-zone model in CONTAM, 

one needs to zone the building reasonably to the level that it’s not too complicated while 

not affecting the accuracy of results.  Second, we calculate the wind pressure coefficient 

on each surface. To calculate the wind pressure coefficient of each surface, Urban 

context plays a very important role in wind pressure profile calculation [09]. 
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6. PRESSURE COEFFICIENT MODEL 

The wind effect on the building is calculated in a multi-zone ventilation model using 

the wind pressure coefficient Cp. In order to convert wind speeds to pressures on the 

exterior surface of a building being analysed, CONTAM uses wind pressure 

coefficients [9]. 

These coefficients, typically designated as Cp, are related to the wind pressure on the 

exterior surface of the building Pw in (8).  

2

2VCP pw


                                                                                                                                      (8) 

Where Cp is the wind pressure coefficient (dimensionless) which is a function of wind 

 direction and location on the exterior surface,   is the air density (kg/m3) and v is the  

wind speed (m/s) at the building height. 

Values of the pressure coefficient depend on the building shape, the wind direction, the 

environment (nearby buildings and vegetation) and the specific location on the building 

surface (height and distance from the middle) (ASHRAE, 2005). They rely on inter- or 

extrapolation of generic knowledge and previously measured data in wind tunnel 

studies and full-scale experiments. 

This correlation is based on a number of studies and yields wind pressure coefficients 

over a building surface as a function of wind direction. This correlation takes the form 
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Where 0pC
 is the wind pressure coefficient on the surface towards which the wind 

blows in a normal direction )0(    ,  is the wind direction measured normal to the 

wall, and G is the natural log of the ratio of the length of the wall to the length of the 

adjacent wall. To use this correlation, one needs a value for 0pC
. Some relevant 

information for determining  0pC
is given in the ASHRAE handbook chapter and other 

sources [9].The correlation in (2) is the basis of the wind pressure profile libraries 

presented in Appendix B and described briefly. 

Wind pressure coefficients on the envelope is determined for each wall depending on 

the angle of incidence of the wind thereon according to the model proposed by Swami 

et al, as shown in Figure 4 each orientation [09]. 
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Figure 4: Plot of Wind Pressure Profile for the four wind directions 

 

7. PRESENTATION THE WEATHER DATA OF GHARDAIA 

The climate is hot and dry in the summer with temperatures variation between a 

maximum of around 48 °C and a minimum of 20 °C, thus giving a large diurnal 

temperature swing. Winter temperatures vary between a maximum of 24 °C and a 

minimum of 2 °C. Its normal temperature in January is 10.4 °C, it is 46.3 °C in July. 

And the average annual range is about 12.2 ° amplitudes of monthly average 

temperatures. They are more moderate in winter than in summer (average 11° in winter 

cons 13.5° in summer), shown in Figure 5. The monthly maximum amplitudes are 

larger in summer than in winter fluctuates around 20 °C.  
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Figure 5: The annual outdoor temperature at Ghardaia. 

 

Ghardaia is considered among the sunniest regions of Algeria with a very high level of 

sunshine (on average 75%) and the average annual global irradiation measured on a 

horizontal plane exceeds 1200 Wh / m2 in summer and 700 Wm-2 in winter Figure 6. 

 

Figure 6: Global annual solar irradiation on a horizontal plane in Ghardaia. 
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The inverse relation between temperature rise and humidity is also clearly shown. The 

period from mid-April to mid-October is the period that invokes more concentration 

However, in figure 7 indicative curves representing the profiles of temperature and 

humidity designate Note that The average difference in relative humidity equal to 

0.64%. 

 

 

Figure 7: Global annual solar irradiation on a horizontal plane in Ghardaia. 

 

8. WIND CONDITIONS IN THE STUDY AREA 

Wind is a highly variable and irregular physical phenomenon and causes uncertainty in 

the prediction of the airflows of natural ventilation. In a multi-zone ventilation model, 

the wind pressures on buildings are calculated from the wind characteristics of 

meteorological measurements [16].  

The result of wind speed influence is presented as shown in Figure 8 for different values 

of wind speed varying from 0 to 36.8 m/s, its average value is 11.97 m/s. The higher 

the wind speed is, the lower the temperature, as intuitively expected. This is true during 

sunshine but, surprisingly, this is not true during the night. 

The influence of wind speed and direction on the ventilation capacity of one-sided wind 

was investigated both experimentally and theoretically [16]. 
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Figure 8: Wind speed profile, Ghardaïa from December 28, 2014 to January 02, 2015 

 

9. TEMPERATURE CONDITIONS OF STUDY AREA 

This temperature is used as a limiting condition, Text, of the site for thermoaerulic 

simulation. The average air temperature values, shown in Figure 9, are available for the 

reference meteorological station and used as boundary conditions for the simulation. 

 

Figure 9: Ambient and air temperatures in the room 
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10. AIR FLOW THROUGH WINDOWS 

The air flow through a window depends on the chosen natural ventilation strategy, it ‘is 

depends to design and position of the opening, a natural ventilation system can be 

divided into two categories such as the cross ventilation [1-13] and the single-sided 

ventilation. Air is naturally driven in/out of the building due to the pressure and/or the 

temperature differences across the openings which result from the wind-driven force 

and/or the buoyancy-driven force. 

 

10.1. Single-sided ventilation “Single opening” 

The detailed description of the single opening in front ventilation through square shaped 

windows was considered to investigate the flow phenomena inside.  

The rate of change of velocity through the window opening in single-sided ventilation 

will depend on the wind speed near the building, the temperatures inside and outside 

the room, the wind direction, the turbulence characteristics in the wind and the pressure 

variations caused [17]. 

It also depends on the size, type and location of the opening. To control the use of 

natural ventilation comfortably, the following points should be considered. internal heat 

load in the building, depth of the rooms, room height and surroundings must be fulfilled 

since only limited natural driving forces and cooling capacity of outdoor air is present 

in this type of ventilation [18]. The effectiveness of this configuration being low, it is 

necessarily restricted, in general, at a depth of the piece less than or equal to 2 times the 

height ceiling. It is considered that a depth of 6 meters is the maximum to have effective 

ventilation throughout the area. 

Also, it appears in single-sided ventilation the mean airflow rates as well the fluctuation 

part can occur in the absence of temperature difference, flow via single-sided 

ventilation through a single opening and concluded that a part of the incoming air is 

exhausted directly and therefore not all of the incoming air affects the air change rate 

of the whole indoor space [17-18]. 

The reason for this difference is the airflow process in single-sided natural ventilation, 

which is not well-known and often unsteady as well and more difficult to calculate.  

The calculation of airflows driven by both thermal buoyancy and wind. through CFD 

simulation to develop empirical models for unilateral wind-driven ventilation parallel 

to the opening surface, flux is governed more by vortex penetration. 

The volume flow rate in this case can be found from expression (1) 

𝑄 =
1

3
𝐶𝑑𝐴√

(𝑇𝑖 − 𝑇𝑒). 𝑔. (𝐻𝑡 − 𝐻𝑏)

�̅�
 

Airflows driven by wind When only wind drives the airflow through the opening the 

mean wind speed needs to be considered together with the effect from the turbulence 

in the wind and the fluctuations in pressure at the opening. 



Study of Natural Ventilation through Openings on Buildings under Saharan Climatic Conditions 53 

10.2. Stack ventilation 

Cross ventilation is usually wind driven while stack ventilation is thermal (and wind) 

driven. With such ventilation strategies there will only be an airflow of air through the 

window (or outflow) and the pressure difference will be much higher [19]. The capacity 

of the opening will not depend on the distribution of the opening area but only on the 

total area. 

The influence of wind on across the opposite openings is large and important factor is 

usually wind driven while stack ventilation is thermal (and wind) driven. 

The capacity of the opening will not depend on the distribution of the opening area but 

only on the total area. 

The majority of studies on ventilation through, openings / windows through multiple 

windows, face-to-face windows (one on the front wall and the other on the back wall), 

diagonal windows (one on the front wall and the other on the back wall), and multiple 

windows (two on the front wall and two on the back wall) [19-20]. Through the use of 

CONTAM we have studied the effects of window positions and wind angles were also 

studied to locate the optimal location of the window and to check the sensitivity of the 

wind direction on the flow field [9]. 

 

11. RESULTS AND DISCUSSION 

The goal of natural ventilation with different situations according to different strategies 

of opening windows is to reduce the impact on the natural environment. And often the 

natural environment is the most effective tool in achieving sustainability, rather than a 

mechanical ventilation. The fresh air leak inside was a simple trick to generate the fresh 

air flow, it’s one of the simplest methods but she underutilized for passively 

conditioning a space and can yield significant savings, particularly in the desert and 

semi-desert areas, especially in periods of temperatures that do not exceed 38 degrees 

because between 38 and 47 becomes difficult to be satisfied with natural ventilation. 

Investigating the opportunities for natural air ventilation of a project is crucial, as 

determinations regarding practicality as outdoor air quality, the necessary to developing 

the right method of each case for each building. This study different approaches to 

integrating natural air, designing passive air features that work in concert with an 

HVAC system proportionate to the needs of the building. In this study, the first step the 

building and the windows were designed with the help of google sketchup and the 

integration of the design in Energy plus for the thermal properties of the building. 

CONTAM studies the effect of the wind on the openings. 

 

11.1. Schedule for opening of windows: 

For natural ventilation to be effective when the weather starts to warm up, it is important 

to have the ventilation strategy under control by reducing the ventilation rate during the 

day and practical solutions have to be found by designers to resolve ventilation 

openings for night ventilation 
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Totally 4 cases have been investigated in the ventilation strategy investigation. they 

have been studied parametrically with no ventilation 

(1 ach), day time ventilation, night time ventilation and full day ventilation strategies.  

Shown in Figure 10 with various ventilation methods, the temperatures in the Open 

Space for summer days from the current model. 

We also note that the indoor temperature is higher than the outside at night with a 

difference up to 2.5 ° C. 

The interest of the night ventilation is to use this temperature difference to create an 

aspiration of fresh air into the building to cool the building during the night to avoid 

overheating during the day effect. To assess the impact of the phenomenon, it is first 

necessary to study the physics of the phenomenon involved is commonly called the 

stack effect. 

Natural ventilation gives excellent results in terms of summer comfort. The study shows 

that it would be wise to use this process during the summer months especially as it 

requires no cooling energy. The variation in the size of the opening would also improve 

thermal comfort. 

This study has shown a link between temperature and use of windows. This provides 

useful understanding into what drives the majority of window use. 

 

Figure 10: Ambient and air temperatures in the room with the different strategies for 

ventilation 
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12. CONCLUSION 

All natural ventilation systems are influenced by speed and wind direction on the site, 

and these data are highly variable. The movement of air on a site will be from the 

windward areas, through the openings of the building, towards the leeward zones. It is 

possible to change the local wind direction or to increase the speeds by a modification 

of the site. 

Night ventilation cooling is a well-established technique that allows natural ventilation 

to be performed at night, with the intention of eliminating the internal heat gains 

accumulated during the day, and that is through allowing cooler night air to circulate 

through the building, heat is removed and overall cooling of the structures, furniture 

and other components causing a cooling effect the next day, however, a manual strategy 

should be followed to allow temperature control during the day to avoid heat peak 

Cooling by night ventilation is only necessary during periods of high outdoor air 

temperatures to provide additional cooling. 

The air flow through the building is a function of its location, the sizing and 

characteristics of the openings, the effect of internal obstacles to the flow of air and the 

effects of the external shape of the building in relation with the direction of the wind 

(presence of wing wall). Air flows in buildings should be considered three-dimensional. 

The air flow must be evenly distributed in the area of occupancy in order to avoid under 

or over-cooling areas and ensure good air quality everywhere. 

Natural ventilation, also called passive ventilation, uses natural outside air movement 

and pressure differences to both passively cool and ventilate a building. 

Natural ventilation is important because it can provide and move fresh air without fans. 

For warm and hot climates, it can help meet a building's cooling loads without using 

mechanical air conditioning systems. This can be a large fraction of a building's total 

energy use. 

Successful natural ventilation is determined by having high thermal comfort and 

adequate fresh air for the ventilated spaces, while having little or no energy use for 

active HVAC cooling and ventilation.  

You can choose the right strategy based on the temperature and humidity of your site. 

The following chart shows how much these different strategies can extend the 

comfortable climate range for people. 

Ventilating the night without air conditioning reduces the exhaustion hours by almost 

half 

It is a significant drop but still uncomfortable. However, with the use of air. 

Air conditioning, and night ventilation reduces the demand for cooling especially in 

moderately temperate nights 
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