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Optimising Thermal Comfort for Sustainable Shopping Centres in Nigerja.

Towards A
Passive Design Approach

*Abdulaeez, M. J and Ake;nd;, 0‘ K. i
. iversity of Technology Minna, Niger State
Department of Architecture, Federal University 0 ‘ i
* [*Corresponding Author: Emall: pb.dula,zge}jgﬂ’laz@gwl._@_nn

ABSTRACT

lobally. ing centers trends have been changing from open precinct to larger shopping malls. This
tGmc:\bsiatugn T: ?ggdi?\g towards a more enclosed and air coqdltloned env!ronnc;ent as compareq to the older
forms of shopping centers such as arcade and plazas, which were designed opened. Shopping centers in
Nigena are therefore evolving into high consumption area of .electnqu as a.resglt of _recluswe design
approach due to minimum or no use of natural ventilation. Thg aim of this paper 1S to Investigate the passive
design strategies used 1o achieve passive cooling in shpppmg .centres. The objectives are to assess the
existing shopping centres and evaluate the passive cooling design measures used to reduce the effect of
excessive heat aside the use of energy consuming devices. A descriptive survey melhoq shall be adopted
with the use of an observation schedule where selected samples within the study area will be examined to
determine the frequency of use and effectiveness of passive cooling design strategies used in the sample.
Indicative findings from the samples are analyzed and interpreted to show if the design strategies are
appropriately incorporated 1o serve the purpose of achieving thermal comfort or are rather used for
aesthetics. It is also worthy of note that this paper will emphasize on the design strategies to reduce
dependency of artificial means of enhancing passive cooling. These can be achieved through proper building
orientation, adequate planting and installation of green landscape elements, effective use and proper
posilioning of shading devices and careful selection of building material that allow for proper thermal
insulation.

Key words: Shopping centres, Passive cooking, Design Strategies, Natural ventilation, Thermal comfort
INTRODUCTION

\With increased environmental awareness in built

| v |

PR et oA AR SRS

industry in  Nigeria, contexts ke energy
conservation and passive design strategies have
tremendously gained high importance and
considerations in  building designs.  Built
environment professionals are not restricted fo
crealing shelter alone but also providing
therapeulic and comfortable environment. Creaiing
a healthy and comfortable shopping environment is
not only to protect public health, but also help to
improve the economic effecls of business.
Therefore, it is essential to pay attention to the
environmental quality both inside and outside the
shopping centers to protect both the health of
shoppers and staff of the centers (Hu and li 2015)
According to the American Society of Heating'
Refrigerating and Alr Condiioning Engineers, The
mechanical equipment has a higher mainten'ance
and low replacement regime generally than natyra|

ventilation approach. ASHRAE (2004). one of the
ways of preventing high rate of dependence on
active energy system for indoor comfort is for the
designers to cater for the extreme temperature
which is @ major challenges of the dry-hot climate
from the design stage. (Akande, 2010).

A passive cooling design approach encourages
the use of the natural ventilation and reduces the
lev_el of dependency on the mechanical equipment
which are more cost intensive and less durable at
the same time. This makes it an important factor to
be considered in large commercial developments
ke shopping centres.
P38§W9 measures, specifically natural or hybrid
VPnt!Iatnon rather than air conditioning, can
sianificantly reduce the energy intake (Hatamipour
ang Abedi, 2008).

his study wil assess and evaluate the design

features for passive cooling in shopping centres to
448
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Description of the study area .
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Figure 1.0° showing The average monthly min (blue) and max (Red) temperature
of Minna, Niger State.
Source; www.alimetstat.com

Research Method and data collection
The research method adopted for this study is
descriptive survey method Data collected for the
research were obtained from both primary and
secondary data collection methods and these
include:

1. Case studies.

2. Adicles and journals.
The case study were caried out on existing
shopping centre facilities vithin the study area,

449

Variables on thermal comfort were evaluated using
observation schedule. Also, photographs of the
buildings were taken in order to show tne variables
cbserved on the field. Instrument such as
measuring tapes, scale rule were used on the fie'd
work 1o take measurement where necessary.
Some pictures taken for the case studies are
displayed in the plates below.
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Plate 1: Showing the use of deep verandah at
NUT Endwell plaza Minna

Plate 3: showing the use of a wide courlyard at
0BJ shopping complex, Minna.

Sampling Technique and Sample size

The research employed the use of purposive
sampling based on the size of the shopping
centres, the ten samples were observed as the
biggest shopping shopping centre and were

Plate 2: Showing a vegetative cover at the
NUT Endwell plaza Minna.

Bacai ool SISt

Plate 4: Showing the use of deep verandah
to shade the windows at Blue Mart Minna

obtained from the study area within Minna.
Observation schedule was used for the len
shopping centres, out of which nine are open
shopping centres and one of them is an enclosed

shopping centre

450
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0 showing sample size an¢ acdress (Source: Researchers Fig'dwork, 2018)

iluém SAMPLE POPULATION | ADDRESS
‘ | f

1| NUT Endwell plaza | Broadeasting road tunga, i - ‘
L2 ;Nutdge shopping complex Tunga Mana.
3 ‘ Blue mart supermarket Ma \“—
"1 Mardona plaza | Gbaganu junction Kpakungy, Mg —
| 5 : Shehu usman plaza | Opp. Flailas Kpakungu, Minng.
| 8 ,Ce den age shopping complex ;l Kpakungu round-about, Minng

7 | Usman kontagora plaza Bosso road, Minna.

8 | Obasanjo commercial complex ‘obil, aleng Bosso road. Minna

qQ | Sardauna plaza Stadium junction/Bosso road, Minna.

10 i Alh, Bello hussain complex Beside Skye bank, Bosso road, Minna. |
Variables for the study shopping centres is a structured observation
The data collection instrument used in this study schedule. The vanables used for the assessment
to assess thermal comfort design features in are listed as shown below in table 2.0.

Table 2.0 Parameters used for assessing thermal comfort design features in shopping centres.

' SIN | PARAMETER
1 - Materials used for construction
2 f Building Orientation
3 ' Shading Device
4 i Openings (windows, courtyard and atrium)
5 | Vegetation
RESULT AND ANALYSIS

comfort design features in the selected buildings
apd the procedures involved in the assessment are
discussed together with the result of the
assessment given in the tables below.

The two tables above shows the selected shopping
centres in minna and the parameters used to
access them respectively, an assessment is done
to determine the degree of presence of thermal

451
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Abdulazeez and Akande: Optimising T

Table 3.0 : showing the selected g@pjﬂgﬁ@gtﬁfﬁw’

hermal Comfort for Sustainable Shopping Centres in

code for the respective buildings,

SIN | SAMPLE POPULATION AEBQNYM —
YTH e ’4—”—‘_—_-.’—-‘_ N [ - e
1| NUT ENDWELL PLAZA NUTEP
— [NUS ——
5| NULDGE SHOPPING COMPLEX
e (BMS
3 | BLUE MART SUPERMARKET
4 | MARDONA PLAZA iﬂf@_ ‘ R
5| SHEHU USMAN PLAZA SHUP ————
6 | GOLDEN AGE SHOPPING COMPLEX GOLD
~t A T A “_-———_.—‘—-’- T/t ———— e e -
7 [ USMAN KONTAGORA PLAZA UKP
8 | OBASANJO COMMERCIAL COMPLEX 0B
3 | SARDAUNAPLAZA - SARD
70 | ALH. BELLO HUSSAIN COMPLEX ALBEH

Table 4.0: showing the extent to which the elements are present with respective score.

SN | THE DEGREE OF PRESENCE OF ELEMENT SCORE
1 Very high 5
2 High 4
3 Moderate 3
4 Low 2
5 Very low 1
6 Not available 0

DATA REPRESENTATION AND ANALYSIS
Landscape Elements

The various types of landscape element
(vegetations) was assessed to evaluate their
degree of effectiveness on the selected facililies
Solar Shading Element

The shading elements used at the selected
facilities were closely observed and a chart was
projected to show the analysed result. Majority of
the selected shopping centre uses deep verandas
(balcony) and landscape element for shading
which were scored on their effectiveness.
Thermal Insulation

The thermal insulation used at the selected
facilities were closely observed and a chart was
projected to show how effective they are utilized.

452

Thermal Mass

The materials for thermal mass used at the
selected facilities were also observed and a chart
was projected to show how effective they are
utilized.

Windows

The various types and form of windows was
assessed and likewise the height and position 4
windows was checked for window effectiveness
on the selected facllities

Courtyard

The forms of court yard used at the selected
faciliies were also observed and a charl was
projected to show how effective they are utilized
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Plate 5: The effectiveness of various landscape elements (vegetation) atthe selected fagjjijq

| LANDSC APE ELEMENT
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GRASSES R
_ 25% e
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0% 31%
HEDGES
31%

e e

i ]

Plate 6: Showing how effectively the shading devices are used on selected facilties.

SOLAR SHADING ELEMENT |

|

| = s - @ HORIZONTAL FIN

| E ot /’p B u VERTICAL FIN 3

| B ‘L WEGG CRATE ‘

| E . Ai;‘__‘__q ] """" W PIERCED CANOPIES |

‘ 2 | uBALCONY !
SOLAR SHADING ELEMENT uLANDSCAPE

Plate 7: showing how effectively thermal insulation materials are used on the selected fadilities
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Plate 8: Showing how effectively thermal mass materials are used on the selectey facilities
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Plate 9: Showing the effectiveness of various form windows at the selected facilities
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Plate 10: Showing the effectiveness of various form of courtyard at the selected facilities
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FINDINGS

From the above tabular and statistical illustration,
it is observed from the selected existing shopping
centers in minna that architects and other building
professionals have the highest consideration for
building orientation, and solar shading elements,
in terms of enhancing thermal comfort of the users
of the facilities, that is, both the customer and the
shop keepers or staff of the centre, but on the
contrary they have lowest consideration for
landscape element and thermal insulation
materials, while other parameters like windows,
courtyard and thermal mass are moderately
considered.

CONCLUSION

Buildings can cause thermal discomfort if an
effective design strategies are not considered to
reduce the excessive heat that goes into the
building especially in hot dry climate, outside the
numerous passive design stralegies that have
been employed by architects and other building
practitioners in different climates, the variables
and parameters used in the course of this study
can help designers to know the reasons why some
existing facility especially in the hot dry climates
gets hotter in the dry season and hence leads to
thermal discomfort for the building users, so it is

very important to take intg
passive cooling design approac
stage of a building constructj
climatic area of Nigeria.
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