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Abstract

Polly-pigs technique was developed to remove internal rusts and scales from service pipes in the
building by using Polly—pigs that were used as various applications in conventional plant pipelines.

Results of cleaning experiments on 15mm GSP(Galvanic Steel Pipe) showed that hydraviic cross
sectional area was more increased from 3.5% 1o 15.4% for straight part or elbow parts of several test
pieces. Results of optical analysis also showed that rust and scale removed mostly by KDP series(only
consisted of Polyurethane) were outside red colored scale (Fee0s - H0), and there was a limitation to
the removal of black colored scale(Fe-O - nH0) that was below red colored scale,

But it was evaluated that KDPS series coated fine sand with KDP series couid remove not only red
colored scale but also black colored scale and more increase hydraulic cross sectional areas of 15mm
GSP old service pipes from 13.0% to 17.9%. After KDPS series cleaning, hydraulic cross sectional areas
of them were recovered from 95.9% to 99.5%.

Turning force of Polly—pigs was largely improved by the effect of Helical guide vane(Cleaning v/v) and
Rotating wing(Pigs), and the number of pig rotating also more increased sixteen times compared with
conventional cleaning system without Helical guide vane and Rotating wing.

After KDPC series cleaning of 100mm GSP old service pipes that hydraulic cross sectional areas were
90%, hydraulic cross sectional areas were almost recovered perfectly like new service pipes. Additionally
pressure necessary to run Polly—pigs in 100mm GSP was lower and cleaning efticiency also was higher
than 15mm GSP cleaning. Therefore it was thought that as the diameter of pipe was more increased,
pressure necessary o clean service pipes was more decreased and cleaning efficiency was more
increased in Poily—pigs cleaning.
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Table 1. Features and Charactenstics of Developed Polly-pigs

Polly-pigs Features

Characteristics

KDP Series
(For 15mm)

-Only consisted of Polyurathane

-Application for initial cleaning
-For soft shme and scale
-For accumulations

-Soft and flexible

KDPS Series
{For 15mm)

-Consisted of Polyurethane and fine sand
~For rust and scale
-Soft and Flexible

-Swabe pigs
-Only consisted of Polyurathane
~Apglication for initial cleaning

~For soft slime and scale
-Soft and flexibie

KDPC Series

. | ~Criss cross pigs

-Consisted of Polyurethane and silicon carbide
-For soft rust and scale

-Flexible

(For 100mm)

-Silicon carbide pigs
~Consisted of Polyurethane, siicon carbide, and thick sand

~For strong soft rust and scale
-Flexible

~-Brush pigs

-Consisted of Polyurethane, silicon carbide, and wire
-For strong soft rust and scale

~Flexible
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Fig. 3. Pilot plant for testing Polly-pigs Cleaning
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Fig. 5 Vanation of pressure and hydraulic cross section before and after KDP series cleaning on a straight part

of 15mm GSP fest piecell=1m)
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Fig. 6 Variation of pressure and hydraulic cross section before and after KDP series cieaning on a a elbow part

ot 15mm GSP test piece(L=0.5m}
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Fig. 7 Variation of pressure and hydraulic cross section before and after KDP and KDPS series cleaning
on a a straight part of 15mm GSP test piecell=1m)
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(b) After KDP series cleaning
Fig. 8 Pictures of 15mm test piece before and after KDP and KDPS serias cieaning
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&3t pigs7t M AY GHPo)(m)F AWZAE  Table 2014 Bl AHE rlojmuQdn FAg)
°|§ 183t Pigs7t WHBEAM FYA] 18] & 7} g AHP-3)7} A Dol(m)F 178 ¥ FA
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Straight Line

(@) Cleaning v/viwith Helical guide vane) + (b) Cleaning v/viwith Helical guide vane) +
Brush pigs{without Rotating wing) Brush pigs(with Rotating wing)

(c) Cleaning v/viwithout Helical guide vane) + (d) Cleaning viv(without Helical guide vane) +
Brush pigsiwith Rotating wing) Brush pigs(without Rotating wing)

Fig. 9 Effect of Helical guide vane(Cleaning vA) and Rolating wing(KDPC series) on Tuming Force of Pigs

Table 2 Rotating Angle and Distance Required for One Rotating of Pigs by Guide Vane(Cleaning vv) and
Rotating Wing(KDPC series)

Test Pieces ) Rotating angle Distance required for one

(L=2m) Cleaning System (Deg./m) rotating of Pigs (m)

~ Cleaning viviwith Guide vane) +

P-1 Brush pigs{without Rotaling wing) 29 1241

_ Cleaning viviwith Guide vane) +

P-2 Brush pigs(with Rotating wing) 178 202

g Cleaning viviwithout Guide vane) + "

P-3 Brush pigsiwith Rotating wing) 52 692

_ Cleaning v/viwithout Guide vane) +

P-4 Brush pigsiwithout Rotating wing) I 373
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Table 3 Variation of pressure(Cleaning viv) of by KDPC series cleaning on 100mm GSP test piece

Test Piece Variation of Pressure, Cleaning viv Pressure drop

(100mm GSP) (kgt/em®) (kgt/cm?)
Before KDPC series cleaning After KDPC series cleaning

A Straight Part {(L=0.4m) 0.2 0.1 0.1

A elbow part  (L=1.2m) 03 0.1 92

Table 4 Variation of hydraulic cross section of by KDPC series cleaning on 100mm GSP test piece

Test Piece Variation of hydraulic cross section Increase of hydraulic cross section
(100mm GSP) (%) (%)
Betfore KDPC series cleaning After KDPC series cleaning
A Straight Part (L=0.4m) 80 100 10
A elbow part  (L=1.2m) 90 100 10

(a) Before cleaning

(b) After cleaning

Fig. 10 Pictures of 100mm test piece before and afier KDPC series cleaning
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