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The Effectiveness of Fan in Enhancing Comfort
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Abstract: One of the problems in large hall in warm humid climate where large functions are taking place is
the inadequacy of the fan in providing comfort ventilation for the people therein. Despite the availability of
ceiling fan and in other cases standing fans blowing at their highest speed and consuming enormous energy the
sight of people using hand-fan is prevalent. This is due to the inadequate spacing of fan within the space This
study investigated the effectiveness of ceiling and standing fan in providing comfort ventilation in large halls
and observed that a ceiling fan per 3.00square metres and two standing fans for 7.00 square metres would
enhance human comfort
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INTRODUCTION

Building design for the efficiency and wellbeing of
occupants needs to make adequate provisions for thermal
comfort, which can be achieved either through passive or
active means. The active means involves the use of
electrically operated mechanical devices, such as air
conditioners, heaters, fans and the passive means include
natural systems based on judicious utilization of the
building structures and wind energy.

Most fans, ceiling (i.e., propeller fan) and standing
fan, on sale in Nigeria are not accompanied by user
manual which would indicate the effective area and speed
within which the fan can assist natural ventilation to
produce comfort ventilation.[1], had also observed this
deficiency. Hence it becomes difficult to know the
number of fans per metre square for either ceiling or
standing fans. The problem is particularly pronounced in
warm humid climate in large halls filled to capacity
during large functions where despite the fans blowing at
their highest speed, many people sweat profusely because
the fans do not reach them.The main goal of this study is
to assess the effective area of influence of some ceiling
and standing fans. The study is important in order to know
the number of fan per metre square for enhancing indoor
comfort or semi-enclosed space and also to conserve
energy in situation where a fan will be working at its
highest speed, consuming enormous amount of energy
and yet not effective in comfort cooling whereas if the fan
is properly located within the space, a low speed might be
adequate to produce cooling and thus saving energy and
cost.
The following objectives shall be adopted;

C to assess the effective area of influence at different
speeds with respect to height and radius of influence
for ceiling fan

C to assess the distance of influence at different speeds
from the standing fan

Ventilation in Buildings: [2], described ventilation as the
process of changing air in an enclosed space while[3]

defined it as the process of supplying and removal air by
natural or mechanical means to and from any space. This
definition is more comprehensive in that both natural and
artificial ventilation have become common in the
exchange process of air in our spaces. Without the
exchange of air,[4], both the temperature and the humidity
of room air will increase above the outdoor value, due to
the heat and moisture output of human bodies and of
various human activities. A proportion of air within the
enclosed space should be continuously withdrawn and
replaced by fresh air. This must be drawn in from a clean
external source, generally at as high an elevation as
practical, particularly where the more polluted air occurs
at relatively low levels found in congested town and
cities. Hence,[5], noted that ventilation serves three distinct
functions.The first is to maintain the quality of air in the
building above a certain minimum level by replacing
indoor air vitiated in the process of living and occupancy,
by fresh outdoor air. This requirement may be termed
health ventilation and should be ensured under all
conditions. The second function is to provide thermal
comfort by increasing the heat loss from the body and
preventing discomfort due to moist skin; this may be
termed comfort ventilation. The third is to cool the
structure of the building when the outdoor temperature is
above that out-of-doors and this may be termed structural
cooling ventilation
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[2,6], further noted that ventilation is needed to
maintain air purity by the preservation of oxygen content-
this should be maintained at approximately 21% of air
volume; removal of carbondioxide; control of humidity-
between 30 and 70 percent relative humidity is acceptable
for human comfort; prevention of heat concentration from
machinery, lighting and people; prevention of
condensation; dispersal of concentration of bacteria;
dilution and dispersal of contaminants such as smoke,
dust, gases and body odours; provision of freshness – an
optimum air velocity lies between 0.15 and 0.5msG1

Ventilation in building can be achieved either by
natural or artificial means. The natural consist of wind
direction and pressure and the stack effect of warm air
rising within a building, while the cooler air exits outside
and the artificial consists of fan and air-conditioner.[7]. In
climate where wind is not always present in sufficient
quantity and also where there is less wind at night than
during the day,[8], fans are usually required to augment the
wind. They provide the motive power for air movement
by imparting static energy or pressure and kinetic energy
or velocity. In naturally ventilated building air
movement,[9], causes a physiological cooling effect even
when the temperature of the air is slightly above the top
end of the comfort zone (up to 3oC). An air velocity of
1ms-1,easily achievable with a fan cause an effective
temperature reduction of about 3oC. This can only be
possible if the number of fan in the space is adequate

MATERIALS AND METHODS

Introduction: This study was conducted at the All Souls
Chapel of Obafemi Awolowo University, Ile-Ife on the
25th of July 2005 with their ceiling and standing fans. The
ceiling fan is the S.M.C. brand with three blades and five
speeds with speed-1 the highest and speed-5 the lowest.
The height of the ceiling fan from the floor were 2.40,
2.70 and 2.89m. The standing fan was a 2-blade Ox heavy
duty standing with speed 3 the highest and speed 1 the
lowest.

Data Collection: Both objective physical measurement
and subjective assessments were supposed to be adopted
in this study but the unavailability of the equipment for
physical measurement restricted us to only the subjective
assessment.

Subjective assessment: Assessment of the effect of the
fan in the Chapel was based on the responses to a
questionnaire  surveywhich  was  administered  on  some

Table 1: Summary of the scale used for the survey How do you feel
the ceiling/standing fan

Very Moderately Slightly Not
effective Effective effective effective Effective 
(VE) (E) (SE) (SE) (NE)
5 4 3 2 1

students who were positioned directly under the ceiling
fan and at interval of 1.00m from the center of the fan to
a  distance of 7.00m The assessment was conducted for
the ceiling fan at heights 2.40, 2.70 and 2.89m
respectively   with   varying   speed  from speed 1 to
speed 5 

In the case of the standing fan the subjects were
positioned at an interval of 1.00m up to a maximum
radius of 13.00m from the fan within the purview of the
fan rotation. The scale used in the survey is shown below
in Table 1

RESULTS AND DISCUSSIONS

In  Table  2  where  the  height  of  the  ceiling fan
was  at  a   height  of 2.40m  from  the  floor, the fan is
very effective at its highest speed 1 in cooling at a
distance of 1.00m from its center up to a distance of
3.00m where it is moderately effective. Beyond this
distance it is slightly effective  at  4.00m  after  which  it
became   ineffective  and  beyond.  As the speed of the
fan  is  reduced  the  area  of its effect progressively
reduce up to the lowest speed 5 where it is just slightly
effective.

Table 2: Tabulation of distance against the effectiveness of ceiling fan
at height 2.40m for speed 1 to 5 
Effect at Effect at Effect at Effect at Effect at 

Distance speed 1 speed 2 speed 3 speed 4 speed 5
1 5 5 4 2 2
2 4 4 2 2 1
3 3 4 2 1 1
4 2 2 2 1 1
5 2 1 1 1 1
6 1 1 1 1 1
7 1 1 1 1 1

Table 3: Tabulation of distance against the effectiveness of ceiling fan
at height 2.70m for speed 1 to 5 

Effect at Effect at Effect at Effect at Effect at
Distance Speed 1 Speed 2 Speed 3 Speed 4 Speed 5
1 4 4 3 2 2
2 3 2 2 2 1
3 2 2 1 1 1
4 2 1 1 1 1
5 1 1 1 1 1
6 1 1 1 1 1
7 1 1 1 1 1

Table 4: Tabulation of distance against the effectiveness of ceiling
fan at height 2.89m for speed 1 to 5 

Effect at Effect at Effect at Effect at Effect at
Distance Speed 1 Speed 2 Speed 3 Speed 4 Speed 5
1 5 2 2 1 1
2 4 2 1 1 1
3 2 1 1 1 1
4 1 1 1 1 1
5 1 1 1 1 1
6 1 1 1 1 1
7 1 1 1 1 1
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Table 5: Tabulation of distance against the effectiveness of Ox
standing fan for speed 1 to 3.

Effect at Effect at Effect at
Distance Speed 1 Speed 2 Speed 3
1 5 5 5
2 5 5 5
3 5 5 5
4 5 5 5
5 4 5 5
6 3 4 5
7 3 4 5
8 3 3 4
9 2 3 3
10 2 2 3
11 2 2 2
12 1 2 2
13 1 1 2

Fig. 1: Effect of fan versus distance from center of fan at
height 2.40 m 

Fig. 2: The effect of fan versus distance from center of
fan at height 2.70 m

In Table 3 the height of the ceiling was increased to
2.70m. At the highest speed 1 the fan is effective at a
distance of 1.00m from its center and moderately effective
at 2.00m. As the speed is further reduced the effectiveness
diminishes till the lowest speed where the fan is barely
felt by the subject at 1.00m from its center.

In Table 4 where there was a marginal increase in the
height by 190mm, the fan appears to be very effective at
the highest speed 1 at 1.00m from its center and became
effective at a distance of 2.00m and the effect whittle
down at 3.00m where it is barely felt.

Table 5 reveals the performance of the Ox standing
fan with the lowest speed 1 and the highest 3. At the
highest speed the fan is very effective up to 7.00m from
it  and  became  effective  at  8.00m  after   which   it turn

Fig. 3: Effect of fan versus distance feom center of fan at
height 2.89 m

Fig. 4: The Effect of versus distance from standing fan

moderately effective at about 10.00m As this speed of the
fan is reduced its effectiveness is correspondingly
diminished until the lowest speed 1 where it is moderately
effective at about 8.00m from the fan.

It is evident from Figures 1 to 3 that as the height of
the fan is increased the effectiveness of the ceiling fan
from its center is reduced. In the case of the Ox standing
fan, Fig. 4, as the speed is also increased the effective
distance also increases, hence up to a distance of 10.00m
from the fan it could be moderately effective at the
highest sped of 3. The problem with the standing fan is
the draught effect in the face of the subjects closer to the
fan[10,11]. Keeping adequate space between the fan and the
subjects  could ameliorate this. However this will further
reduce the radius of influence of the fan by about 3.00m
resulting in an effective radius of about
7.00m.Considering that the standing fan is rotating, it
would be adequate to keep two in a space so that while
one is rotating in a particular direction the other is rotating
in the opposite direction thus ensuring that each subject is
constantly being cooled.

If the moderate effectiveness is taken as the optimal
level of performance, the ceiling fan at its highest speed
is moderately effective at a distance of 3.00m and a height
of 2.40m.For the fan to be effective the moderate
effectiveness of two fan should overlap to become
effective. His implies that the ceiling fan should be at
3.00m  centres from one another in a large hall in order to
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Table 6: Tabulation of distance against the average effectiveness of fan 
Average Effect 1 Average Effect 2 Average Effect 2 Average Effect 4

Distance For ceiling fan at 2.40m For ceiling fan at 2.70m For ceiling fan at 2.89m For Ox standing fan
1 3.6 3 2.2 5
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 2.6 2 1.8 5
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 2.2 1.4 1.2 5
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 1.6 1.2 1 5
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 1.2 1 1 4.66
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 1 1 1 4
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 1 1 1 4
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 3.33
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 2.66
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 2.33
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 2
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 1.66
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 1.33

Fig. 5: The average effect versus distance from fan.

be effective in cooling and conserving energy at its
highest speed during functions when the hall is filled to
capacity and the desire to have air movement is very
strong.

A comparison of the average effectiveness of the
ceiling and standing fans Table 6 and Fig. 5 shows the Ox
standing fan to be better except for the draught effect it
has on the subjects. The problems of moving standing fan
any time it is to be used, its obstruction of movements
leading to its damaged and the ease of being stolen has
made ceiling fan a better choice

CONCLUSIONS

The key findings from this study are as follows;

C As the height of the ceiling fan is increased the area
of its influence is reduce;

C For energy conservation and efficiency, One ceiling
fan is required for optimal performance in a 3.00
square metre areas while 7.00 square metre is
required for the Ox standing fan.

C The radius of influence of the fan increases with the
speed of the fan.

C The standing fan covers greater area for seated
subjects while the ceiling fan is better for standing
subjects
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