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THE DEVELOPMENT OF SAND
FILTER COMBINING WITH

AERATION IN WATER SUPPLY
TREATMENT SYSTEM

ABSTRACT

The objective of this work is to study the process of direct filtration of 50 NTU
synthetic water combined with aeration in order to prolong the filter's lifetime
and filtration depth. The result has shown that the effluents obtained with the
different types of aerated sand filter were passed the standard of water supply
quality (Less than 5 NTU). The aeration can reduce the accumulation of
particle on filter bed surface andthe operation time were longer than
conventional direct sand filter (270%) with slightly lower value of filter rate
(5%). Moreover, the aeration can facilitate the backwash process with water
and air: backwash time can be thus reduced. For the suitable operating
conditions, the using of ring-type rigid and the flexible aerator at the top and
middle position with 0.2 LPM of air flow rate can provide 570 and 390 minutes
operation time, respectively. Due to the issue of aeration energy cutback, the
batch aeration experiment was studied. The ring-type rigid aerator at top
position with 0.75 LPM air flow rate and 10 minutes aeration time was chosen
and provided 720 minutes operation time, which longer than the conventional
filter about 4 times: more energy saving due to the short-period aeration time
can be obtained. Finally, the daily operation cost of the aerated direct filtration
system (337 Baht) are significant lower than that of the conventional one
(1,630 Baht) for producing 5,000 m® of water.

KEYWORDS

aerated sand filter, classical sand filter, piezometer, air backwash
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g‘ﬂ wuy Average SD Max Min P-value* Slope (L/min) R’

794 2.3 0.88031 3.2 1.5 - -
WU (0.2) 1.8 0.817378 2.7 1 1.1708 0.9996
WU (0.5) 3 1.094165 4.1 1.9 1.0834 0.9997
WU (0.75) 3.3 0.853291 4.2 2.5 1.1299 0.999
WU (1) 2.3 0.812217 3.1 1.5 1.18E-18 1.1744 0.9995
ﬁmw;ju (0.2) 2.1 0.523971 2.6 1.6 1.0603 0.9989

giavieju (0.5) 2.3 0.427112 2.7 1.8 0.9544 1
ﬁmw;ju (0.75) 1.8 0.553433 2.3 1.2 0.9565 0.985
ﬁmw;ju (1) 2.2 0.68374 2.9 1.5 1.126 0.9999

* Anova: Two-Factor Without Replication 0L = 0.05 (P-value < 0 = po1xguaasiningaslsl uansineiuedatien 1 6)
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. ¥ Y & o ARM9IN19NTAY
Aguaatninsedls (Euiey) .
(U7 8 m)
LifinsiAnenia WANENA P-value* | Slope ,
suuuy R
Average SD Max Min Average SD Max Min (L/min)

994 2.2 0.62 2.9 1.6 6.9 7.23 14.1 -0.3 - -

wuung (0.2) 2.3 0.58 2.9 1.7 6.7 7.41 141 -0.7 1.1578 0.9972
4.99E-11

Wu1ng (0.5) 2.6 0.63 3.2 2 9.4 10.86 20.2 -1.5 1.1702 0.9965
wuung (0.75) 2.1 0.5 2.6 1.6 6.6 6.18 12.8 0.4 1.1467 0.995
wuune (1) 2 0.68 2.7 1.3 5 4.19 9.1 0.8 1.198 0.9984

* Anova: Two-Factor Without Replication @ = 0.05 (P-value < 0L = AaNxguaastnTingad el uansneiuetinatian 1 ¢)
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mﬂmjummﬁﬁmmiﬁ (Lﬁu‘ﬁq) ARTINIINTAY (giﬁi 9m)
g‘ﬂ wuy Average SD Max Min P-value* Slope (L/min) R’
EREY 2 0.739354 2.7 1.2 - -
WU 2 0.71985 2.7 1.2 0.7133 0.985
ﬁmw;ju 1.7 0.463444 2.1 1.2 0.0408631 0.9775 0.9923
ne 2.1 0.961543 3.1 1.2 0.8203 0.9888
MERNER) 2.1 0.388763 2.5 1.7 1.1921 0.9967

* Anova: Two-Factor Without Replication 0L = 0.05 (P-value < 0L = Ao N guaa1nTIngals unnsinaiietig
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Ergun’s equation [13]
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