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A Research on Appropriate Plant Species for Green Facades to

Reduce the Sound Level
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Abstract

Background and Objective: Noise pollution is one of the most important kinds of environmental
pollution in urban areas and a large number of people in developing countries are exposed to it. One of
the most important concepts and fundamentals of sustainable development in Architecture and urban
planning is to utilize plants and vegetation in Building architecture. In a different scale in urban
architecture, in recent years, sustainable cities have found that greenery is a key element in reducing
noise pollution. The use of vegetation has become an essential aspect in urban planning nowadays. In
densely built-up city centers, building envelope greening is often the only possibility to meet this
demand.

Method: The ability and potential of plants in reducing noise level is noticeable, significant and
effective. It is important that which kinds of plants to be used. Two questions are selected and picked
to answer as the objectives of this research.

Findings: One is measuring the ability in sound level reduction of 10 different shrubs that can be used
in the balconies of buildings, and second is to compare these shrubs in this potential in different sound
levels. The results are presented in relevant diagrams for each shrub and different sound levels.
Discussion and Conclusion: The results show the Pyracantha had the best performance in 80%, 85%
and 100™ by 42%, 44 and 37 sound level reduction, also in 90% sound level, Pyracantha, Elacagnus
angustifolia, LigustrumVulgare and Yucca elephantipes had the best performance by approximately
40% reduction in sound level. In 95®, Elaeagnus angustifolia and Althaea officinalis had a sound level
reduction near to 40% and in 105® Yucca elephantipes had the best performance by 40% sound level
reduction in comparison with other plant species.

Key words: Noise pollution, sound level, Building, appropriate plant, green facade.
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Fig.1- Constructed green walls with different
coverage ratio (7)
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Diagram 1- Sound absorption coefficient for
samples in frequencies 100 kHz to 1000kHz
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Fig.3- Shrubs in this study, Right to left: Pyracantha, Elaeagnus angustifolia, Berberis
thunbergii, Althaea officinalis, Ligustrum Vulgare, Pinus mugo, Cortaderia selloana, Yucca
elephantipes, Juniperus virginianae cedar, Gelsemium sempervirens [Authors]

9 L shmo ol 5l (8 o o logas ol jo 0l
90 2maBltalS glae Cul 5 ol g50e j97e
sLeloges dnslio g (o) 30300 (LS 1) — o o
S GaelS sy s il gosimaylis odal Caws 4

(V¥ leloges) .l Lus slowo ol 515 5l Ggo oo
oo Ll Las nFoslail ol slaaisl 5 o adl
Rl lie ol falS slae Dad I as s s

ASl oo Lo las Sl 5l

Sads g C8,5 O ygo diged Bub g0 10 Tao il (5,50l
el Do ot 5 (AL e o)z el b Do
Sl 5 Gialay] ool o (6 Seslasl Koo b o audly
VO Jogwo A Do Dal glp g Fia Vet (See
FHobiaS glajloges o 5 Jol> cd)S g0 b
O led il Calire LS L oads azlu slao oz & Sloc
bl aislin 5 s o yloges (!l e 5 51 Ba Lol oole

-0 0dal 39,8 slao Gul 5 melS jo a0 jee GlalS



g

veee o (Slod Cawlio oL ol 4igS (g axllao

CH9relss 425558 [LVPCLEN
5000 5000
4500 4500
> 2
i 4000 ‘1‘ 4000
Y Lo | e Lk | B
% 25.00 o Tk \\\/‘\ caenens Vi plas 3 00 e Yy gl
3 i Ty gla 3 [ RN " —y e
9 3000 Y - °E ;a S _- Lyl
3 Sdo- - =g 3p00 i T
- i G
2500 2500
2000 2000
&0 & %0 % 100 105 20 85 50 ES 100 105
(db) Lo st Sohay (db) lao stio iy
Sy Sy azdsye CSIPEEE I
50.00
50.00
4500 Ao
2 3
3 w000 i %00 T —
{ oo =
3 00 i 3 300 Y-
k] - ~ et 9
~ - ~.- T SR
3 i ot g 3000 -
9 3000
3 3 so0
2500
2000
2000 @0 8 N0 95 100 105
20 £ %0 ES 100 105
0h) bawd 5k S0kt
(00) bae oo (d)bend
oolsE by dzesgo 35 oels anes e
5000 50.00
4500 45.00
K 2
2 4000 ‘} 4000
% BO0—— e .. [ooow Vege % 3500
53 2000 e ‘2 3000
3 -l e i
2500 25.00
2000 2000
2 S %0 E 100 105 80 £ 50 95 100 105
(db) b st i (db) e shawo S

D) b () Sy ) cdow w9 g5l g (Sld Az 50 (gl cul B glawe Ll (1 w0 — T oo

oS olely
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Diagram 4- Reduced sound level by shrubs in 80db, 85db, 90db, 95db, 100db, 105db (Right to left)
[Authors]
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Table2- Steps of acoustic performance evaluation of selected shrubs [Authors]
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