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An assessment of the effect of air scouring and swabbing pig
cleaning technique on water distribution pipes
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ABSTRACT

Deposits discharged through the cleaning mainly were cement mortar, bitumen paintings and rust pieces, and fragments
of perforation, stones and gravels. Deposits were more removed through swabbing pig cleaning rather than air scouring
cleaning on the whole. However, air scouring cleaning were not influenced by the constraint conditions such as a change
in the diameter or the presence of the valve in water mains compare to swabbing pig cleaning. So, it was thought
that air scouring cleaning might be more favorable to water distribution network cleaning in the future. After the cleaning,
water quality including residual chlorine and turbidity also was improved because of the removal of a significant amount
of the deposits. Therefore, if the cleaning is continuously and regularly implemented in water mains, it is expected that
it will help to recover the reliability and to preserve the health of water quality.
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Table 1. Applied cleaning techniques
Site Pipe materials Diameter, mm Length, m Cleaning method Remarks
GYL | CML-DCIP, STS 50~ 150 904 Air scouring Water quality complaints
BHL CML-DCIP 80~200 1,237 Air scouring Water quality complaints
ADD PVC 50~100 696 Air scouring Water quality complaints
SUL SP 400 1,000 Swabbing pig Unused water mains — For reuse
CHD CML-DCIP 100 335 Swabbing pig Unused water mains — For reuse
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Fig. 3. Schematic of swabbing pig
Procedure of air scouring cleaning

Previous work . . !
isolate all service connections

Vs - - |

> Investigate about v/v and hydrant locations, and

*'lﬂ[r

Downstream
valve

Receiver

Procedure of swabbing pig cleaning

> Investigate about v/v and hydrant locations,

Previous work . . .
and isolate all service connections

Y Y
Installation » Check on air scouring equipment (compressor, Working for pig
of air scouring electric power, hose connection, etc) insertion and » Install the launcher and receiver in the pipe
equipment » Install air injection tap on a hydrant retrieve
& ¢
Air scouring Operate air compressor S > Insert swabbing pig into the launcher in the
equipment . N order of more flexible pig
. . > Open the hydrant in the downstream insertion
operation starting > Close the launcher cap
Y Y
Compressed air > Control the injection of air volume . . » Open the valve in the upstream
B ohp o S Swabbing pig .
injection into a > Inject given compressed air into a hydrant every . > Monitor water pressure from a tap connected
hvd running
ydrant 2 seconds to the launcher
& ¢
> Monitor air pressure of the equipment
Air scouring = Control I.OOth the valve in the upstream and the Swabbing pig > Retrieve swabbing pig from the receiver, and
. hydrant in the downstream to make the proper .
cleaning . . . retrieve repeat the above process
formation of water slug in the pipe
» Monitor water quality(turbidity, residual chlorine)
& ¢
Air scouring > Stop the Injection of compressed air, and flush .. » Flush the water in the pipe until the requirement
. . ) . . Swabbing pig . L . )
equipment the water in the pipe until the requirement of HoDDIn of water quality(turbidity, residual chlorine)
operation stopping  water quality(turbidity, residual chlorine) is met PpIng is met
Y Y
. . » Check water quality at service connection, and ~ Swabbing > Check water quality at service connection,
Air scouring ends . S
then supply drinking water to customers ends and then supply drinking water to customers

Fig. 4. Procedure of air scouring and swabbing pig cleaning methods
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Table 2. Analysis and Investigation of cleaning effect
Division Item Method Remarks
Type Visual » Identification of removed deposits type
Deposits Bag filter(50 um) collection and amount

Removal amounts

Endoscope camera(NQ15)

» Investigation for the change of internal
surface condition in the pipe

Inorganic components

ICP(Perkin Elmer, OPTIMA | » Measurement for the change of inorganic

7300DV) components in water
Water ; b ;
> A t t I t
Residual chlorine Pocket Colorimeter(HACH) ss.essmen 91" ¢ ‘mprovement o
residual chlorine
Turbidity 2001P Turbidimeter(HACH)
Particle size and number(#) Particle counter(PC2400PS) » Measurement for the change of particle
. ICP(Perkin Elmer, OPTIMA size, number, amount in water
Particulate Particle concentration ’
7300DV)
. . ICP(Perkin Elmer, OPTIMA | » Measurement forthe change of particle
Particle composition oo .
7300DV) composition in water
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(a) GYL(Air

scouring)
Fig. 5. Collected deposit material by bag filter during the cleaning

(b) CHD( Swabbii)g pig)

GYL
Rust and pi i Rust and pi f
Fragments of cement 1‘15 an plfacets © 1‘15 an plface.s © Rust and fragments of
. bitumen paintings bitumen paintings .
mortar lining perforation
(600 (m <) < 600 /m
BHL
Rust and pieces of Fine pieces of bitumen
Fragments of cement . L .
. bitumen paintings paintings Gravel, etc.
mortar lining
600 mm < < 600 /m
ADD
Rust and pieces of . .
Fragments of cement . . Fine rust particle
.. bitumen paintings Rust (tubercles)
mortar lining (<600 £m )
A (600 1m 7<7]7
SUL
Fi t ticl
Rust (tubercle) Pieces of epoxy lining 0o rust particle Gravel, etc.
_ B <600 fm
,i'-, A
CHD
£ N 28
Sand and pi f Rust and pi f
Rust (tubercle) a‘n an pl,eC(,aS © 1.15 an plfece-s ° Gravel, etc.
bitumen paintings bitumen paintings

Fig. 6. Collected deposit material type by bag filter
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Fig. 9. Chemical ratio of chemical composition in a deposit
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Fig. 13. Change of partidle counter before and after the cleaning
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