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Abstract

'.) Check for updates

One of the ways to achieve a building with higher energy efficiency and an efficient system is to use local architectural experiences. In the meantime, a wind deflector
is one of the elements used in the past to create comfort. In the Bwhsa Koppen climate classification of Kashan City, they used to move and cool the air in the building. This
study investigates the interior of these settlements in this climate to aim to reach greater efficiency of this element by CFD software, Energy Plus, and Open Studio with a
descriptive-analytical method and then analyzes the results. A comparison of the results of the analysis of wind speed in wind turbines and how the wind is oriented in the
interior is shown. Due to the low thermal mass of the wind deflector walls compared to the room, the temperature fluctuation is always higher than in the room. The main
factors in temperature drop are proportionality of dimensions-air inlet valve to the windshield, water temperature, measurements, and height of the windshield column.
Finally, to reduce the room temperature further, the priority is to use a spray windshield over windshield wipers. Especially windshields with water spray in which most of

the room has a temperature of 25 degrees Celsius and are in Kashan city’s thermal comfort range.

Introduction

The energy demand worldwide is rising at a rapid pace. It is
estimated to grow by up to 50% from 2018 until 2050 [1]. The
building sector is responsible for a significant portion of the
total energy consumption (40%) [2] Generally, conventional
Heating, Ventilation, and Air Conditioning (HVAC) systems
consume nearly two-thirds of the total building energy
consumption [3]. Hence, many researchers are looking towards
implementing natural ventilation and passive cooling strategies
to reduce energy demand while providing thermal comfort [4,5]
and improving Indoor Air Quality (IAQ) [6]. People spend 80%
- 90% of their time in indoor spaces while working and living
[7]; so, failure to provide good IAQ could affect their health,
well-being, and productivity [8]. Natural ventilation does not
only reduce the operating costs of a building, but it can also
reduce the size and cost of mechanical ventilation systems

[9]. Natural ventilation can be integrated into a building via
different strategies such as a window, solar chimney, wind
catcher, etc. The wind deflector is an architectural element that
is installed on the roof of the building. It captures the fresh air
from outside through its openings and directs it toward the
interior space. At the same time, it extracts the stale air out of
the space [10,11]. The main advantage of a windcatcher is that
it can capture wind at a higher elevation as compared to lower-
level windows or vents [12,13]. Two driving forces guarantee
the continued operation of the wind deflector; wind force due to
air pressure differences and buoyancy force due to temperature
differences between the inside and outside of the building [13-
16]. The induced air movement can directly raise convective
and evaporative heat losses related to occupants, which leads
to offset elevated operative temperature of interior space [17].
Wind deflector has been used for centuries in the Middle East
to provide natural ventilation and passive cooling inside the
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building [18,19]. The first evidence of wind deflector application
was found during the 1970s in the archaeological site of Tappeh
Chackmagq (in the vicinity of Shahrood city) in the central part
of Iran where it is guessed to have been constructed a hundred
years ago [20,21]. Currently, modern wind deflectors with new
design features can be seen in different areas of the world
particularly in the UK, where hundreds of commercial wind
deflectors have been installed in public buildings, educational
spaces, and shopping malls [22,23]. Reyes, et al. [24] stated
that one of the essential advantages of this green feature is that
it can be scaled and adapted for many types of buildings. Wind
deflectors are typically varied in cross-section, openings, and
height according to location, wind speed, and direction [25]. A
considerable number of studies have focused on the effects of
different configurations and components on the wind deflectors’
performance using CFD modeling, analytical, and experimental
approaches. Previous reviews [26] and [27] on wind deflectors
focused on the effect of the wind deflector’s design on the
thermal performance. Recently, with the advancement of
computational and experimental methods, studies have started
exploring the impact of external parameters on wind deflectors
such as building roof shapes, the effect of other buildings or
structures and upstream objects such as other wind deflectors
which requires more computational resources and more
extensive experimental facilities. Additionally, many works
have attempted to improve the wind deflector’s ventilation
efficiency by modifying its geometry such as the optimization
of roof shape, interior partitions, and the addition of anti-
short circuit devices. More studies have also been carried out
to integrate wind deflectors with other natural ventilation
systems such as courtyards, wing walls, and solar chimneys.
This research intends to give useful recommendations to raise
the effectiveness of this element to lower the average interior
temperature of settlements, in addition to knowing and
analyzing the structure of this approach and profiting from the
experience of utilizing this component.

Method

As previously stated, this study aims to examine how
well the wind deflector performs in lowering the residence’s
average interior temperature in a hot, dry region to improve
the effectiveness of this device by including a humidification
system. As a result, in the first phase, assuming the summer
season in this climate and the identical circumstances in
Kashan’s hot and dry environment, assuming the outside
air temperature is 313K, is under the physical character of
this research (40°). Then, by including the moisture creation
system, modeling, and analysis are performed once again,
comparing these models to choose the model that performs the
best.

Literature review

Wind deflectors have been the subject of in-depth research
up to this point. Ayatollahi and Pour Ahmadi have reviewed
the various wind deflector types, their spatial relationships
with the interior building components, and their correction
measures in-depth [28]. The distinctive characteristics of
Yazd wind turbines have been discussed by Suzanne Roof, an
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English researcher who completed her doctoral thesis on “Yazd
wind turbines” in 1988. She views these devices as traditional
technologies that have been used to capture wind and direct
airflow from the outside into buildings to create a building’s
natural airflow [29]. Numerous research on wind turbines has
been conducted by Mehdi Bahadrinejad [30]. Additionally, they
have worked to develop two additional Yazd University wind
deflectors, and the outcomes of their study have been shared
in several scholarly papers [31]. The Dolat Abad garden wind
deflector has been the subject of Kalantar’s short-term field
and experimental studies, and he used the findings of his
experiments to validate the numerical modeling. Additionally,
they have researched how well the wind deflectors naturally
evaporate heat [32]. The majority of the study that has been
done so far by researchers on the function of wind deflectors in
Iran is based on meteorological data, and few studies focus on
integrating contemporary technologies with local knowledge.
By combining contemporary technologies, this study, like
earlier ones, seeks to improve the performance of local and
climatic experiences.

Wind deflector structure

The design of wind deflectors allows the wind to enter via
the holes in the structure and then be directed to a water-
filled basin. This impact in hot and dry locations causes water
to evaporate, lowering the wind’s temperature while raising
its humidity. Finally, the chilly and humid breeze enters the
summer rooms and cools the air inside [33]. Even if the wind
speed outside is zero, the wind will still blow in a different
direction throughout the day and at night. The air inside the
wind deflector has a lower density than the air outside at
the start of the night because of the thermal capacity of the
wall’s materials and the sun’s ability to keep it warm. As a
result of this density difference, the wind deflector functions
as a ventilator and draws air from the inside to the outside.
The air exits the wind deflector due to acquiring heat from
the wind deflector and the building’s heated walls. Finally,
the flow of cold air from the yard into the building occurs as
long as the temperature of the wind deflector wall is higher
than the outside temperature. The building wall and the wind
deflector will finally cool as a result of this motion during the
night (Table 1). The wind deflector works against the direction
of the chimneys when the temperature of the wind deflector
wall becomes the same temperature as the environment due to
heat exchange, i.e., the wall becomes cooler than the ambient
temperature inside the room. When this happens, the air inside
the wind deflector becomes heavier than the temperature
inside the room and descends due to the force of buoyancy. As a
consequence, the wind deflector’s internal air pressure drops,
allowing air to enter via the opening in the wind deflector and
warm inside air to escape out the windows. This process will
repeat in the morning [31]. The air will flow up and out of the
wind deflector when the south side of the device is heated by
the noonday sun and is warmer within the device than in the
surrounding space. The wind deflector experiences a negative
pressure, which causes the air within the home to ascend and be
replaced by fresh air from the window [34]. Generally speaking,
the pressure rises as the distance between the air input and the
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Table 1: Wind deflector design- A) No wind (airflow according to temperature difference).
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air exit increases with the height of the wind deflector [35].
Due to the development of negative pressure and the suction
of heated interior air, wind deflectors with independent multi-
channels cause the desired wind to enter from one direction
and depart in the direction opposite to the wind [36]. Also,
depending on how the wind deflector is positioned concerning
the building and its main components, this circulation brought
on by the pressure difference caused by the wind may operate
in the opposite direction, with air entering through the door
and window and exiting the wind deflector. The wind deflector
will serve the same purpose as the ventilator in this instance.
In actuality, the air enters the windshield through positive
pressure valves and leaves through negative pressure valves or
doors and windows [37].

Calculating the airflow speed in traditional wind de-
flectors

This part created and assumed 10 conventional wind
deflector models and then used CFD calculation tools to
assess the airflow speed in each of them in two dimensions.
In each scenario, the room’s interior walls are 35°, its walls
are 80 cm thick, and the entering airspeed is 455.3 m/s. The
outside air temperature is 40° (the mean wind speed in the
first six months of Kashan city). The air temperature inside the
building is considered to be 39.8°, and convection heat transfer
is established between the inner walls and the adjacent air.
The room’s proportions are based on the summer settlement’s
length and height in Kashan’s hot and dry environment, which
are 3.75 m and 7.60 m, respectively. The room’s preferred wind
direction is from left to right (Table 2). The entrance and exit
valves, except for models 8 and 10, and the wind deflector
column, except for model 10, each have a width of 50 cm.

The simulation results of traditional wind deflectors

Models 1 through 3 (Table 3) are two-way wind deflectors

Table 2: Same environmental conditions for modeling different wind deflector.

Outside temperature 10 Wall 80 )
: : Wind speed 3.455m/s
Inside temperature 35  thickness cm
3.75
I Wind direction Left to right
The building's inside Room m
temperature "~ Dimensions 7.6  The width of the wind
50 cm
m deflector column

that are mostly constructed in the direction of known winds.
They are straightforward and practically modest in terms of
architectural construction. In (model 1), the airflow enters at
the top of the wind deflector column’s valve facing the wind
and exits through the valve also facing the wind. The airflow is
nearly entirely sucked out of the room as soon as it enters due
to the proximity of the room’s exit valve to its entry, as can be
seen from the contours of this model, and the room is almost
unaffected by the airflow. Both wind columns have airflow that
is faster than the input speed, which may be leveraged by clever
design to organically move the fan or turbines. Additionally,
the areas with the maximum wind speeds are those where the
wind’s direction changes by a 90-degree angle. The airflow is
considerably distant from the outlet in (Model 2) due to the
partition wall that has been built between the room’s air input
and exit valves. As a consequence, half of the room is influenced
by the incoming airflow. In this instance, the intake valve
partition region toward the center of the room experiences a
maximum speed that is roughly double the ambient speed. The
second half of the space, however, is still filled with motionless
air (0.3 - 0.0 m/s). The wind-affected region is made smaller
and nearer to the outflow area by rotating the partition blade
(model 3) by 45 °C. Additionally, there is a bigger proportion
of airflow than before at the top corner of the input valve. By
analyzing the aforementioned three scenarios, it can be said
that the closeness of the air intake room’s inlet and outflow
does not adequately support the room’s airflow. They may
therefore be placed apart for improved room flow. To achieve
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Table 3: Wind speed study in traditional wind deflector (CFD).
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this, one-way wind deflectors were created, and the air input
and outflow columns were positioned as far apart from one
another as possible. Both wind-catcher columns in (Model 4)
are equally tall and long. Due to the intake and exit vents being
placed in opposition to one another, a wind flow develops at
the room’s floor up to a height of slightly more than half (the
range of use by the users of the space). The largest flow occurs
in the broadest region near the entry valve, at m/s 2.5 - 2.5, in
the lower layers near the bottom of the room, at 1.1 - 2.2 m/s, in
the intermediate layers of the room, at m/s 0.1 - 27.1, and in the
upper portion of the room, where there is virtually no flow at
all (0.27 - 0 m/s). The room’s bottom-to-top wind flow slows
down as it moves away from the input and exhaust valves. In
(Model 5), the airflow between the two ventilation columns
is created by positioning the room’s outlet valve close to the
ceiling (shortening the outlet column and utilizing the room’s
natural air circulation), and only two of the room’s corners
have a speed of 0.28 - 0 m/s. Near the vents, the wind speed
is 0.4 - 0.84 m/s, and it is at its highest in the wind-catcher
columns. The wind speed is around 0.84-0.28 m/s where space
users are located. The two lower corners of the room in (Model
6) have no airflow, the floor, and middle areas have a speed of
about 0.56 - 28 m/s, the range of the vents is 3.0-56 m/s, and
the maximum speed inside the columns occurs in the range of
6.5 - 8.3 by shortening the inlet column and positioning the
air inlet valve near the inverted ceiling (Model 4). Due to the
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configuration of the two input valves in (model 7), air flows at
various speeds influence practically the whole room. Currents
in the major portion of the room flow at 0.27 -0.55 and 0.55 -
0.83 m/s rates, respectively. The incoming flow, on the other
hand, travels from the valves to the room at a speed of 0.83
to 4 m/s. The intake valve in (type 8) has a height that is just
above floor level and a 0.7 m width specification. The speed
contours in every example reveal that the corners, which are
not among the locations that space users frequent, frequently
lack speed. As a result, in this model, every corner is rounded.
Additionally, compared to the other rooms, this one performs
the best in its surroundings due to its aerodynamic shape. In
(Model 9), it is anticipated that there will be four input columns
of varying heights and one output column on the roof. In the
output column, when the speed is at its highest, turbines for
generating energy can be positioned. The air movement in the
main area of the room is 0 - 1.3 m/s. Generally speaking, short-
height roof columns cannot produce high-speed currents.
Additionally, locations where the incoming flow undergoes
a 90-degree shift in direction have speeds greater than the
ambient speed. The wind speed in this model’s output column
(25.9 m/s) is the highest of all the models in Table 5 - 28. It
features two escape routes in (model 10), a wind deflector and
a window, as well as a sizable input column. The entry column
has a 2 m aperture, a 1.4 m breadth, and a 9 m height above the
ground. Air currents (with varying speeds) permeate nearly the
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whole space, with the major portion of the current traveling at
a speed of 1.27 - 1.91 m/s. The room’s entry doors are close to
a wind speed of 5 to 1.91 m/s. A flow with a speed of 1.55 - 1.91
m/s will depart the exit window if it is open (positioned on the
surface of the room facing the wind), which only impacts the
air near the surface of the window. The sites where fans and
tiny turbines can be installed can be thought of by designers
because the wind flow occurs at its greatest speed in the output
column and the surface facing the wind within the input
column has a speed greater than the ambient flow.

The effect of embedding a pond in the wind deflector
at interior air temperature

One of the most notable areas of native architecture for
natural ventilation is the area under the wind deflector. To
improve the humidity in the air, measures have been developed
for several traditional wind deflectors that are used in hot and
dry countries. Among the previous ten models, calculations of
wind and The effect of embedding a pond in the wind deflector
have been performed only for models 1 and 10 (Table 4).

The effect of embedding a pond in the wind deflector

To temper the incoming air flow from the wind deflector into
the settlement, one of these methods entails the placement of
ponds there. A model of the room and wind deflector (brick) was

Table 4: Check room temperature in traditional wind deflector with damp surfaces.
Total Temperature

3.13e+02
3.12e+02
3.10e+02
3.09e+02

3.07e+02
3.06e+02
3.05e+02
3.03e+02
3.02e+02
3.00e+02

2.85e+02

3.12e+02
3.12e+02
3.11e+02
3.10e+02
3.10e+02
3.09e+02
3.09e+02
3.08e+02
3.07e+02
3.07e+02
3.06e+02
3.05e+02
3.05e+02
3.04e+02
3.04e+02
3.03e+02
3.02e+02
3.026+02

3.01e+02 \

3.00e+02

l 3.13e+02
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created in Open Studio software to calculate the temperature of
the air passing through it, and the surface temperature was
obtained for the second day of July 4 at 4 p.m. in Kashan City
with a maximum ambient air temperature of about 40.2° and
wind flow at a speed of 3 meters per second (Figures 1-4).

Discussion about interior air temperature calcula-
tions (under the influence of moist surfaces)

After passing through the wind deflectors and striking the
water’s surface in the pond, the airflow enters the settlement.
This collision with the water results in heat exchange with the
water in the pond and raises the relative humidity of the air,
which cools the interior. According to the simulation’s findings,
cooling the incoming airflow by rotating the environment
lowers the temperature of the entire space.

The temperature contours show that by placing a horizontal
moist surface at the lowest level of a wind deflector, we only
see a 1 - 2degree decrease in the air temperature in the room,
which is not a significant effect on evaporative cooling. The
wind deflector greatly reduces the chance of creating a wind
flow due to the buoyant force of the wind deflector column
(Tables 5,6).

Investigating the effect of installing a fountain in the
wind deflector

Longitudinal section of the room no
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e —--=\ e Table 5: Temperature and thickness of wind deflector surface model 1 with the
3 P = 5 ﬁ-"’ placement of ponds, the output of Energy Plus software.
e ' |.\ Thickness Temperature Surface Thickness Temperature Surface
0 ) (°C) (m) (°C)
e J 0/05 39/15 water (h) 0/25 27/8 a
c e | 0/2 36/4 [ 1 33/34 b
; 0/2 34 i 0/8 34/4 c
0/2 38/4 k 1 33/3 d
0/2 35/2 | 0/05 34 e
0/2 26/6 m 0/2 38/4 f
- 4172 Extrerior 0/05 34/1 g
temperature

Figure 1: Embedding a pond in the wind deflector model 1.
Table 6: Temperature and thickness of wind deflector surface model 10 with the

placement of ponds, output of Energy Plus software.

l ; :f:o] Thickness Temperature Surface Thickness Temperature Surface

2126402 (m) (°C) (m) (°C)

BA2e402 0/2 25/15 j 0/25 26/26 a
i 0/2 32/70 k 0/2 25/17 b
3.108+02 0/2 25/15 I 0/2 33 c
'y 0/2 32/6 m 0/2 37/25 d
2 0802 0/8 32/80 n 0/2 33/36 e
o 1 31/16 0 0/2 32/23 f
2 D5er02 0/2 33/43 p 0/2 32/16 g
qu:i 0/2 32/94 q 1 31/01 h
205640 0/2 37/39 r 0/2 35/42 i
3 [4e+2
il |
St ' ' Installing a fountain and spraying water into the inlet air
8026402 column of the air intake, which permits evaporative cooling of

Figure 2: Air temperature in model 1 wind deflector with placement of ponds. the room, is another type of solution to lower the temperature

of the air input flow. The water fountain is situated such that it
makes use of the buoyancy force at the top of the wind deflector
column. We are aware that the quantity of heat removed from
the air by the evaporation of water is what causes the heat
exchange and decrease in air temperature. Then, to lower the
temperature of the incoming wind flow, the water fountain
installation in the wind deflector (combined model) 5 changes
the amount of heat that the water droplets receive in exchange
for the airflow. The results of putting the water fountain in the
wind deflector are presented for the models (Table 4) modeled
in (Figures 5,6).

The simulation results of wind deflectors with foun-
tain installation

As stated in (Figures 5,6), the temperature in the wall
of the drafty roof is higher than the room ceiling, and the
temperature on the floor adjacent to the drafty soil is lower
than the floor adjacent to the soil of the room. The temperature
of the air entering the wind deflector has a temperature

3 1%a+d
3.13ar02
3.12ar02
3. 12ar02

J12e+02

3118402

311e00 decrease of approximately 3 °C from the intake in the wind
: EE deflector type with a built-in basin. Due to the proximity of the
i room’s surfaces with differing temperatures, the air entering
3082002 the room from the fan has a temperature decrease of roughly 3
s to 4° (the temperature of the surfaces is obtained from Energy
30702 Plus software). The majority of the air volume in the room has
22;2 a temperature reduction of 6 to 8° or 32°. which compared to
:‘:Ej its traditional model, i.e. the wind deflector with damp surfaces
3058402 (2 degrees of temperature reduction), has a much greater

3.0dar02

temperature drop. Although, it is still far from the range of
thermal comfort in Kashan. In model 10 (Figures 4,5) Wind

Citation: Karbasforoushha M (2023) Examination of hydrodynamic behavior of wind deflectors in the normal inner temperature with the point of more efficiency
(Case study: Bwhsa K6ppen climate classification of Kashan City). J Civil Eng Environ Sci 9(2): 052-062. DOI: https://dx.doi.org/10.17352/2455-488X.000068

Figure 4: Air temperature in model 10 wind deflector with placement of ponds In this

model, surfaces b, ¢, e, f, and g are considered as wet surfaces.
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Figure 5: Air temperature in the wind deflector Model 1 - Water spray in the inlet
column of the wind deflector(Temperature shown in Kelvin degrees).

Figure 6: Air temperature in the wind deflector Model 10- Water spray in the inlet
column of the wind deflector (Temperature shown in Kelvin degrees).

deflectors with wetting surfaces, the air temperature in the
room has a temperature drop of about 2.5 degrees. This wind
deflector model has a temperature drop of less than 1 degree in
its traditional model (moist surfaces). The enormous aperture
of the wind deflector column, which allows a big volume of air
with a temperature of more than 40° to enter the room, is the
primary cause of the poor temperature reduction in this model.
The air inside the wind deflector column of the model with the
water fountain has a lower temperature than the surrounding
space. Only the wind column experiences a temperature
reduction of roughly 18°. A buoyancy force has been established
by the spray at the wind deflector’s maximum elevation, and
as hot air enters the device, it is immediately cooled by water
at a temperature of 20°. In addition, when the ambient wind
speed is low, it tends to drop in the wind column and produce a
distinct flow, which may be extremely helpful. This is because
of the rise in density. The air entering the room through the
wind deflector is warmer than the air inside the wind deflector
column at 4:00 p.m. on July 20. This is because the room’s
air volume is greater than that of the wind deflector, and the
room’s clay walls are warmer than the air inside the wind
deflector. The temperature in the majority of the room is 25°,
which is within Kashan’s 20.4 - 27° thermal comfort zone. The
proportionality of dimensions, including those between the air
input valve and the wind deflector, the temperature and flow
of the water, the size and height of the wind deflector column,
etc., is one of the primary causes of this temperature reduction.
When employing wind deflector models with a big aperture
and water fountain, the hot air outside affects the majority
of the wind deflector column’s volume as a result of the wind
deflector’s huge air entrance. The wind deflector’s lowest point
results in a 4° reduction in temperature. The temperature of
the chamber is 32.85 - 33.85 centigrade in the lower portion
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Table 7: Rate of room temperature drop, input from traditional and modern wind
deflector.
Wind deflector Traditional Wind

Modern wind deflectors
deflector

model

Using a water

Level With a fountain
pond
Model 1 -1° -6° -15°
Model 10 Less than-1° -2° -12°

and near the floor and 26.85 - 27.85 centigrade in the higher
portion. After being cooled by the geysers, the entering air
slopes toward the bottom of the wind column, where it enters
the chamber mostly when it reaches the first entrance valve. As
a result, the temperature in the top half of the room is lower.
Shortly thereafter, this heavier air moves to the bottom of the
room, causing cold air to circulate within. With this type, the
inside temperature drops by roughly 12° (Table 7).

Conclusion

By comparing the two analyses, we can infer that standard
wind deflectors do not significantly lower temperatures and
that ventilation in interior areas is only caused by the speed
of the incoming wind. The following considerations are given
by contrasting the outcomes of various applications for classic
wind deflectors at the time of design. First, the airflow in
the room is not well performed by the proximity of the wind
deflector’s input and exit. Therefore, they ought to be separated
from one another to create a better flow throughout the area.
Second, high-speed flows cannot be produced by the short-
height roof columns; instead, speeds that are higher than the
ambient speed occur where the incoming flow experiences a
90° direction shift. Third, the maximum speed in the output
column, which may be utilized as a location to install wind
turbines for generating power, is caused by an increase in wind
input columns with varying heights and an output column on
the roof. In addition, the usage of a huge entry column impacts
the air currents in the entire space, and designers might think
about adding fans and tiny turbines on the windward surface
inside the entry column. By adding a pond to the lowest level
of a wind deflector, we can improve the effectiveness of the
device and lower the temperature of the entering air, although
the temperature drop in the room is only 1 to 2°. which again
is not considered a significant effect in evaporative cooling
The reduction in allowable inlet air temperature and room
temperature caused by the installation of a fountain in a wind
deflector suggests that it is preferable to use one with a fountain
over a standard or pond wind deflector. The hot air entering the
wind deflector is quickly cooled by the low-temperature water,
and because of the increase in density, it tends to descend in
the wind column and creates a separate flow from the ambient
wind speed, especially in model 1. Because the spray is located
at the highest elevation of the wind deflector, it creates a
buoyancy force, wind deflectors with water fountains, the
majority of the room is 25°, and it is situated in the thermal
comfort range of Kashan city (20.4 - 27°), which may be
extremely beneficial during the hours when the ambient
wind speed is low. Additionally, based on the aforementioned
findings, the primary factors influencing the temperature drop
in the wind deflector, the proportionality of the air inlet’s
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dimensions to the wind deflector, the temperature of the water,
and the dimensions and height of the wind deflector column
can all be identified. The table below displays the amount of
temperature reduction caused by evaporative cooling in various
wind deflectors and demonstrates the stark contrast between
classic and contemporary wind deflectors.
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