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Table 1. Charectristics of experimental disks for NRC% measurments.

€M) & sai Cslres cm) bKuss ks Sass slass aesls sl 3 50
Sample thickness Disk Diameter Density Number Material
2 10.3 @lem® 034 =727 L g
Trees Date palm

ks ale olghe sl Sy, sl Sy - Y s
Table 2. Charectristics of paperborad layers.

€M) & sai Csles M) b ki b slus al O3 Sl slse
Sample thickness Disk Diameter Disk no. basic weight Number Material
500 300 130 - .
59 Y 5 el
0.069-0.16-0.26 103 36 ) 02 =
(gr/m?) Sheets Cortex fibers
500 .300 130 - P
0.064-0.15-0.25 10 3 36 ) é)s 2
(gr/m®) Sheets Leaves fibers

1-NRC
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Figure 1. Impedance tube (right) and disk samples (left).
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Table 2. Comparison of NRC for samples with and without veneer in the studied frequency range.

oS L
0>
NRC% (Hz) Frequency .
Material
8000 4000 2000 1000 500 250 125
0.77°  oo1™ 074° 051° 085 74%  0.60° gage &S Led S S
Disk covered with cortex fibers

0.65 0.98 0.56 0.37 0.6 0.80 0.75 0.43 oS3 O 23

Disk without VVeneer
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Table 2. Comparison of NRC for samples with and without veneer in the studied frequency range.

AJLA
Material

250 125

o
NRC% (Hz) Frequency
8000 4000 2000 1000 500
0.65®  0.87™ 0.95° 0.37® 078  0.59°
0.65 0.98 0.56 0.37 0.64 0.80

S OUIL et iS5, Saws
Disk covered with leaves fibers
DS sk S
Disk without Veneer

0.64™ 0.47"™

0.75 0.43
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Table 3. Comparison of NRC between date palm samples and other sources.

NRC% asls S5, 85 & s Sl e
Density (kg/m®) Veneer Type Sample Thickness (cm) Material
Sy O iy
0.55 100 e 6
No veneer Kenaf
Sey Ol o 5L
0.60 100 e 3 27
No veneer Wood fibers
S 9y Oads EL
0.45 400 o3 05 8 o
No veneer Bagasse
Sl v
0.50 140 o3 05 10 7
No veneer Cardboards
S 9y Oas Lo 65 4
0.70 40 o2 Cok 6 S
No veneer Sheep wool
5 LUl b b as
340 o 2 =
Cortex veneer Date palm stem
@ 340 s 2 =
No veneer Date palm stem

No veneer Date palm stem
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Table 4. NRC variations of disk with and without veneer in every single frequency.

Hz) .8 3 . i
Ao s O ess S oS JZSJJ ¢r
Total variations Frequency Veneer Type
A8000 A4000 A2000 A1000 A500 A250 A125 P
+64% S 2% s21%  +33% . 20% . S
Cortex Fibers
+15% - +41% - - _26% _ _ S p Ul
Leaves Fibers
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Figure 2. NRC measurement of date palm acoustic boards in different frequencies.
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Table 5. The effect of basic weight of veneer on NRC values.

LS ol 55
05 S ey
NRC% (Hz) Frequency Basic oo t%/);;e
8000 4000 2000 1000 500 250 125 weight
077" o004 0.84*  0.70% 0.75* 0.85"  0.79°  (.50™ 130
065" 091™ 068" 042" 0.83" 0.64™ 058  0.49™ 300 s
Cortex fibers
0.65™  0.88 0.69 0.42 0.96 0.73 0.42 0.48 500
065"  ogo™ 097"  0.11" 0.55" 0.89"  067™ 045" 130 S ”iu‘
Leaves fibers
0.68™ 093 092 044" 0.83™ 0.60" 057"  0.42% 300
068™ 078 0.96 0.57 0.96 027  0.67 0.55 500
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) &
1Z 0.5 \
b \
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Abstract

Background and objectives: The capability of plants soft and fibrous tissues absorbing noise
has been studied to be replaced with synthetic insolation boards. The use of lignocellulose
materials has been widely considered because they have some important factors like porous
structure, relative abundance, renewability as well as friendly environmental impacts
(comparing with unlike fiber glasses). The lack of raw materials needed for industry also has
diverted the attention to other new lignocellulose sources in Iran. So, in the present paper, the
use of date palm (Phoenix dactylifera) as an abundant leftover source in south of Iran was
studied in order to make boards which control and reduce acoustic pollutions.

Materials and methods: Two date palm trees with an approximate diameter of 40 cm were
freshly cut. Then, a disk with the average diameter of 12 cm was taken from every tree. The
cubic experimental samples with dimensions of 12x12x2 were prepared from every disk and
kept in plastic covers at freezing temperature. Before testing, cross-section of samples were
covered with epoxy adhesive and dried smoothly using a program. Finally, the circular disks
were prepared with two different diameters of 3 and 10 cm. To reach equilibrium moisture
content, all samples were kept in a temperature-controlled room at 21°C and 65% relative
humidity. Then disks were faced with two kinds of paperboards made with original date palm
fibers (cortex and leaves fibers). Paperboards were provided in different basic weight of 130,
300 and 500 gr/cm2. Noise reduction coefficients (NRC) measurements were conducted on
experimental samples in frequency range of 125 to 8000 (Hz) using an impedance tube at the
acoustic lab.

Results: The results showed that the insulation boards made from date palm had a high
potential to absorb sound waves. In addition, their ability to dissipate acoustical waves was
more pronounced when covered with a single layer of paperboard. A critical point was observed
for NRC values at frequency of 2000 Hz. To compensate the given loss, applying a light
paperboard (130 gr/cm2) of cortex fiber as well a heavy cover of leaves fiber (500 gr/cm2)
could significantly increase NRC values.

Conclusion: The high damping capacity of date palm samples was due to its particular
anatomical structure. The vascular bundles embedded in parenchyma tissue, provided a soft and
porous surface to trap sound waves. An additional improvement in NRC values was obtained
when disk samples were covered with a layer of paperboard from low to the high-frequency
range.

Keywords: Date palm, NRC, Cortex fibers, Leaf fibers
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