orRX| gt
J. Korean Geosynthetics Society Vol.16 No.4 December. 2017 pp. 75 ~ 82

= x|
El-l:l

LT H16# 4% 20174 128 pp. 75 ~ 82

ISSN: 2508-2876(Print)

XIF URETO e A% It TojAlols W3l
Y Mgy UE

Field Applications of Carbon Dioxide Pellet
for Underground Pipe Cleaning
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ABSTRACT

In this study, a new cleaning method using carbon dioxide pellet in the part of underground pipe cleaning method was
proposed and verified. First of all, the commentary of The Society for Protective Coatings was examined in detail to determine
the quantitative cleaning effects. Also, field tests were carried out to confirm the application of the new method. In the
test, the surface condition of inner pipe after the application of the new method was investigated and two types of nozzles
were compared in the tests. Also, the tests to measure the final impact pressure of air and carbon dioxide pellet mixtures
were performed to investigate the losses of air pressure were investigated. Through this verification on the new method,
it was found that the new method is very efficient for the removal of the rust in the pipe cleaning works. Also, the nozzle
with excellent cleaning effect was also selected. As a result, this method will be able to largely contribute to the recycling
of CO, which is limited to the use as a cooling agent or the storage of waste.
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Table 1, Blasting Cleaning Comparison (SSPC, 2004)

Grade Cleaning Pollution Paint level
SP 5 All removall None Removal High
SP 10 95% of SP 5 <5% stain in 58,06 cn’ (9in%) Removal

SP 6 All loose pollution removal <33% stain in 58,06 cm’ Partially removal 1
SP 14 All loose pollution removal =10% pollution in 58,06 cm? Partially removal

SP 7 All loose pollution removal Correspond with new painting Partially removal Low
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Table 2. Water—jet (SSPC, 2004)

SP Cleaning Pollution Paint level
SP 12 WJ—1 100% removal None Removal High
SP 12 WJ-2 95% removal of WJ—1 5% in 58,06 cm’ Removal '
SP 12 WJ-3 All loose pollution removal 33% in 58,06 cm? Partially removal
SP 12 WJ—4 All loose pollution removal - Partially removal Low
Table 3. SSPC Cleaning level in Steel pipe (SSPC, 2004)
level Blasting Cleaning Hand and Power tool Cleaning Water—jet
SP 5 SP 12, WU
SP 10 SP 12, W2
High SP 6
) SP 14
Low SP 7 SP 12, WU-3
SP 3 SP 12, Wi-4
SP 2
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Table 4, Water—jet / Carbon Dioxide Cleaning

Cleaning Characteristics

— No dust

— General application

— After product spills out of tube
Water—Jet — Incomplete removal of water

— No long distance construction

— Large physical load in operation

— Soil and ground-water contamination
— By—product reprocessing

— No water in the tube

— Less internal tube damage

— CO; recycling

— Solid type by—product

— Few operation records

— Less physical load in operation

— Removal of large foreign object

— Difficult to create surface roughnoess

Carbon Dioxide
(CO)

. £33} 71 tho]&
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Before Dry
Ice Blast

X Surface
Cleaning

surface —
Contaminant

During Dry

lce Blast
Cleaning
surface Fcrg

contaminant is
loosened and
removed

Fig. 1. Carbon Dioxide Cleaning Mechanism (Choi et al., 2009)
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(a) Rust Condition C (b) Rust Condition D

Fig. 2. SSPC Condition D in Steel (SSPC, 2004)
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Fig. 3. Test Sample Pipe
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Table 5. Rust condtion (SSPC, 2004)
Grade Condition
A Steel surface covered completely with adherent mill scale; little or no rust visible
B Steel surface covered with both mill scale and rust
C Steel surface completely covered with rust; little or no pitting visible
D Steel surface completely covered with rust; pitting visible

Table 6. Inspection items and standard in the test

ltem Standard
. Check the application condition of the collar primer
Test condition
(KS—-D—8307)
Initial surface condition Visual confirmation of rust D (SSPC-VIS 1,3,4)
Surface condition after cleaning Review of SSPC-SP 10 1/2
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(a) Nozzle #1 (b) Nozzle #2

Fig. 4. Nozzles in Lab. test

gielof] Agstglon 1,2, 3, 47 LR Foof diaf] 371
e 1, 3, 5, Tkgflem’ o0& WHIAAVIH THHA
(500mmx500mm)& A|Fsl=t ~8% AIZRS Z743H3
t} of7)A, A ¢t Tkgflem?S AFA z70]| 7F53t
A Hdfg=golct. ofwf, =52 ¥ FEHo| A9 Y
2Rt AR Hol| disl] 212k fAIeh Al AAsksIth

A AT o] B $o o] JHiE UeEtd ok
I} Zei(Fig. 6).

7k tho| Aol & BAF NIYAIH S 3%t A, Fig 6
of Lepdl Hiel Zo] o4 2 I oufll ==7F 100%
AA= o= SRl 4= lgler, ol U= 3#H A
3] 712 SSPC-SP 10 1/2 279 ©= 9 0] 95%,
AT BRI 3ot A o= o] E 7R thol AL
o|E NAAFE2 ASH Table 59 35 HFE WSt
AN S5 4= Adeh E2L Fig 4of L Hiel o]
2717 S AlAE| wE AN vlasty] 9l e ¥
stof] w2 =S TeHAY AAARSE YERWE o
k.

Fig. 6. Surface condition after cleaning Fig. 7& H¥, 2 7} 9] k& B5F EARRo] AR w
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-+ Nozzle #1
Required gg
time |
(sec/cm?)
40

-& Nozzle #2

20

Pressure of spray (kgf/cm?)

Fig. 7. Comparison on the required times according to spray
pressure from each nozzle
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Fig. 8. Final injection pressure measurement test
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Fig. 9. Mechanical description of pressure loss
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