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FLEXPIG" Cleaning System of
Tube Inside of Heat Exchanger

The Company of the Latest Technology, Kukil Industries Co., Ltd.

T
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ISO 9002

Certificate Number: 31200

PACKING & GASKETS
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Kukil s cleaning system is available for:
Petrochemical Plants

Power Plants

Shipyards

Ship Mechanics
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= COPPER

= CUPRO NICKEL

= STEEL & CARBON STEEL

= ALUMINIUM BRASS

= TITANIUM

= STAINLESS STEEL

Z}= TUBES WALL THICKNESSY SIZE 5/8"~11 71X &
k:4-18
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B Merits

Kukil's cleaning system
® Completely removes scales in tube inside and around
fitting parts. Thus our cleaning system allows cleaning
interval much longer than that of existing systems of
other companies.
® Reduces the cleaning time.
® |s available for the tube inside of any kind of heat
exchanger.
= copper
= cupro nickel
= steel & carbon stesl
= aluminium brass
= titanium
= stainless steel
® |s available for every tube wall thickness from 5/8" to 14"
size.
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@ H-EXCHANGER COVER OTUBE INSIDEO|| FLEXPIG® & é.‘ }

OPEN= BUNDLE TAKE OUT st UL !
&H |
Taking out bundle after Inserting FLEXPIG® in tube ’ 1
opening heat exchanger cover inside !

© TUBES INSIDEO!| 2XZF O PIGGING 2t2% SCALEOQ|
FOULING SCALE UNPLUGING Ci2 of ole 2E(HEAVY OIL
AbEfol|A] FLEXPIG ¥oi| 2Jaf Hi= : CRUDE)
=0 et
FLEXPIG™ removes fouling Heaps of scales after pigging
scales from the tube inside
unplugged




MAINTAIN LEAK
TIGHT SEAL
WITHNOZZLE
IN TUBE

FIRMLY WITH BOTH
HANDS

ALLOW CLEANER
TIME TO WORK

RELEASE TRIGGER
AFTER CLEANER
EXITS FROM TUBE
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lnsehing a bronze bar to 50 mn Confirming safety device for Pigging

to prevent tube getting water gun to pig
damaged

OENDOSCOPE CAMERAZ @ PIGGINGZ 2| TUBES INSIDE
PIGGINGZ2tE Est Ut (LHAIE S+ 2d)
Collected FLEX PIG* crude units Photographing the result of Tube inside before pigging
after work pigging with a endoscope
camera
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Scales are removed
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Tube inside after pigging
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@ EFYd+X] VACUUM 3227H
@ E35PgX| 78 STEEL SCRAP 4% 274
@ E3%’d3X] CORE(FLEXIBLE)

@ SSR(Special Synthetic Resin)Hydraulic
pressure Vane

@ SSR 3 Stage Vacuum Vane

(@ SF-(Special Flexibility) 4 Stage Zig Zag

Steel Scrap Vane
@ SSR Core
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® Various Kinds of Tube Cleaner

An exact cleaner size in accordance with the inside diameter
of tube is required because of tightness between tube wall
of tube inside and metal cleaner vane.

Wrong-sized cleaners greatly reduce cleaning efficiency.
Metal cleaners from 5/8" to 1 1/4"(Tube O.D.)can clean
tube inside of any size. Tube I. D. is different according to
tube wall thickness. Sizes of metal cleaners are on the next

page.
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® Structure of FLEXPIG® Tube Cleaner

QEFEN BM5X] VACUUMBERN
SSR Vacuum 3 Stage Vane

GETEMTX NS
SSR Central Bar

(DEFEN BHMPR| SRIDHR
SSR Hydraulic Pressure Vane
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B Structural Features

® FLEXPIG® tube cleaner is designed to form vacuum area by
acceleration of SSR 3 stage vane, which assures satisfactory
cleaning of even tiny scales around the pitted unit.

® Various sizes of 4 stage twist steel vanes, which are designed to fit
tightly in accordance with any size of tube inside, perform perfect
cleaning by scraping hard scales. -

® SSR flexible core allows more effective removal of scales.
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® Ideal Cleaning of Tube Inside

Dust, coke, hard scale and other deposits in condenser tubes of
power plants not only reduce heat efficiency but also cause tube
corrosion and leakage. Thus scales should be removed periodically
for high efficiency of condenser and long usage of tube.

Kukil's long experience and the latest technology developed the most
ideal tube scraper for cleaning condenser tubes of power plants and
Kukil s tube scraper is available for every tube thickness from 5/8”

L

to 14",
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B Structure of Fan Cooler Fin Tube

QEFER 84X VACUUMBERIH

ETEAE 300 SSR Vacuum 3 Stage Vane
Special Inserting | ' ).
bar BHETEMTR B

SSR Central Bar
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4 [l 3)S4EH X| 3% STEEL SCRAP 4 BN
(DEAER BHAX| Sobiim SF Zig-Zag Steel Scrap 4 Stage Vane
SSR Hydraulic Pressure Vane

m Specification of FLEXPIG® type cleaner

FLEXPIG® S S o MODEL | SERVICE ol REMARKS

VIEW inch mm

@ BROWN FP-138 HARD | 0.527~0.5856 | 13.39~14.10

@ BLUE FP-158 HARD | 0.590~0.630 | 15.00~16.00

@ BLACK FP-171 HARD | 0.652~0.694 | 16.56~17.63

' @ FP-180 HARD | 0.710~0.750 | 18.03~19.05

@ : RED FP-195 HARD | 0.777~0.819 | 19.74~20.80

@ FP-214 HARD | 0.825~0.870 | 20.96~22.10

m@@ @ PINK FP-224 HARD | 0.902~0.956 | 22.91~24.28

dead@u ®© PURPLE FP-260 HARD | 1.027~1.106 | 26.09~28.09

o FHOIA( D)5/8"~11" Alo|e] 2E FE=

7t 25 ZH|=[0] it

® All tubes from
thickness.

5/8"to 14"

s

FLEXPIG'2 MHES & 3= 21oni, WALL THICKNESS 22 ¢iet Zol, FLEXPIG"

(0. D.) can be cleaned by FLEXPIG" Kukil has all sizes of FLEXPIG™ in accordance with wall




® Structure of FINPIG® Tube Cleaner

(2)S4EH B VACUUM 6EHSH
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raulic pressure Vane i U v U
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Scale are attached on
tubes and tube sheets

B Special Features
I. FINPIG"E COATING

TUBE INSIDEO|| 2ol A shot of high pressure water jet cleaning can
o WATER GUNez ® Remove deposits, pit peaks hard scales and fouling
HIAlShs @2 simultaneously ' :

; ® Avoid possible damage of tube inside with cleaner s vane scraping
Shooting water gun Fakar Tl

with FINPIG" inserted

: ® Preserve adequate water flow 3 i
ithie ooata0 tiibe: q because FINPIG" cleaning can

remove unevenness of tube inside.
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Cleaned after pigging. i .
m A8-25/Application
= COPPER
= CUPRO NICKEL
= ALUMINIKEL
= TITANIUM i
= BRASS CLEANING

IV. FINPIG"
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® Specification of FINPIG® Type Cleaner

RANGE
FLEXPIG® ST e MODEL | SERVICE : REMARKS
VIEW inch mm
{} %’17‘ ﬂfj . @ BROWN FP-125 SOFT | 0.495~0541 | 12.57~13.74
i Iy ufj X ® BLUE FP-150 SOFT | 0570~0620 | 1450~1575
|
| Y :
1 I %{i‘) i & BLACK FP-175 SOFT | 0.602~0675 | 15.756~17.15
i fj L & FP-190 SOFT | 0.660~0.730 | 16.76~18.54
i ?f%({] L (5 RED FP-210 SOFT | 0.730~0.800 | 18.54~20.23
PRV
i :{J”{ 4 @ FP-212 SOFT | 0.780~0.850 | 19.81~2159
I & PINK FP-235 SOFT | 0.870~0944 | 22.10~23.98
Iy : ® PURPLE FP-275 SOFT | 1.000~1.085 | 25.40~27.56

o EH9ZH(0- D)5/8'~11" Ajole] BE EB= FINPIG'Z M&S & % 9lon], WALL THICKNESS %2 $i2} 20|, FINPIG” 7}
25 Z|=lof i,

e All tubes from 5/8” to 11”(0. D.) can be cleaned by FINPIG™ Kukil has all sizes of FINPIG™ in accordance with wall
thickness.
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@ E32X] Vacuum 32271

® E3EM$X)1H Steel Scrap 2 EM
@ E3-%V§3=X|] CORE(FLEXIBLE)

@ SSR Hydraulic pressure Vane

@ SSR 3 Stage Vacuum Vane

(@) SF 3 Stage Zig-Zag Steel Scrap Vane
@ SSR Flexible Core

. PIGGINGS o7 |2/5H
BUNDLE TAKE OUT#
U-TUBES2| HEATER
EXCHANGER

Heat exchanger of U-
tube whose bundles are
taken out for pigging

=

. U-TUBES PIGGINGZ&
U-FLEXPIG'E Zoidn
WATTER GUNg &2t
SEARAZ | QUL
Setting and shooting of
the water gun with
U-FLEXPIG" inserted
for U-tube pigging

II. statzel 2571
U-FLEXPIG"7} SCALES
0| Y1 L27| 2Fe|
25,

Jet of water(arrow
mark) just before
U-FLEXPIG" scraps and
pushes out scales.

V. statEe| U-FLEXPIG" 7}
Aot ro| SCALES &t
A Zo{zin Lew gk
U-FLEXPIG" (arrow
mark) scraps and pushes
out scales(dark area)
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B Structure of U-FLEXPIG® Tube Cleaner

@E3EMK CORE
SSR Core

(3E4EH K| T STEEL SCRAP 28 &7
SF Zig-Zag Steel Scrap 2 Stage Vane

QEFEMFR| Vacuum 3EH DN
3inch SSR Vacuum 3 Stage Vane

SSR Hydraulic
Pressure Vane
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B Special Features

® Kukil has successfully developed a new U-FLEXPIG" cleaning
technology for the tirst time worldwidely. We are able to clean
U-tubes of U-type heat exchanger in 2-3 seconds.

® SSR shaft is flexible, so it can completely clean even bending type
tubes.

im

mAEE
o A{S3iet 8l 2} AQIEIR|ALC| 245 EXCHANGER TUBESS| U-TYPE
SIZE 5/8'~11" 2t B, W, G 72 IN SIDE SCALE CLEANINGO) XiZ

B Application
® All kinds of U-type tube(size 5/8"-1 1/4")of heat exchanger in
petrochemical plants and industrial facilities.




® Specification of U-FLEXPIG® Type Cleaner

KUK(®»
—

RANGE
FLEXPIG® sl o MODEL | SERVICE , REMARKS
VIEW inch mm
A g
(— A ) BROWN | UFP-138 | HARD | 0.527~0585 | 13.39~14.10
= ey
Q& & BLUE UFP-158 | HARD | 0590~0630 | 15.00~16.00
) e
e ® BLACK | UFP171 | HARD | 0652~0694 | 16.56~17.63
i
Q&L & GREEN | UFP180 | HARD | 0.710~0.750 | 18.08~19.05
= Py
8 ® RED UFP195 | HARD | 0.777~0819 | 19.74~2080
i
=l ® UFP214 | HARD | 0.825~0.870 | 20.96~22.10
af
(= & PINK U-FP-224 | HARD | 0.902~0966 | 22.10~24.28
el ® PURPLE | UFP260 | HARD | 1.027~1.106 | 26.09~28.09

® FEIA(0- D)5/B"~14" Aole] &
U-FLEXPIG" 7} 25 ZH|=/0f qict.

FH= U-FLEXPIG™ 2 MIES & 4= 2120, WALL THICKNESS 2 2/t 20|

® All tubes from 5/8" to 14”(0. D.) can be cleaned by U-FLEXPIG" Kukil has all sizes of U-FLEXPIG" in accordance with

wall thickness.

T ——————
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Personnel OrgaHiZatiOl’l Manager Fabrication #1 6per
& Resource |

JINEH 0 REN K2t

Equipment Maintenance Chief Engineer #1 Fabrication #2 6per

orxizicl N 1t N RECHEE Ki3ut [

Safety Maintenance Chief Engineer #1 ; Fabrication #3 6per

Senier Engineer #1

s |
’ Engineer #1 Ml 48t | 6%
71 Al 1 gl | Fabrication #4 6per

Engineer #1

PR —i 5 ]
B AHRE

Tools care Fabrication #5 Bper

. N 62

Fabrication #6 6péf

Fabrication #3 6per

Engineer #1

B B3Mu[¥% / EQUIPMENT

®BOOSTER PUMP SYSTEM
MODEL:1-800(3000RPM) DIESEL POWERED or ELECTRE
PRESSURE:20kg~300kg
QUANTITY:14 UNIT

®BIT DRILL CLENER(AIR AND DRIVEN CLEANERS)
AR PRESSURE :5.5kg~8 5ke/cnt
WATERPRESSURE:3. 14kg/cni
RPM: 1800
QUANTITY:10 UNIT
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m Y HAFH S| Cleaning System2!!

o sloig REREES DAL o SR%H|
- 4wE| BUNDLE LHelF CLEANING - 2we| BUNDLE L - 21eb| PIG CLEANING(30%) - HIGH PRESSURE WATER JET
- 2H8s| 2tsl TUBE 2+& CLEANING CLEANING (4% 17H= 48HOLES) - 22| OPEN CLOSE(20%) (14 UNIT)

- 23 HEATER TUBE DECOCKING %% - TOTALLY PLUGGED TUBE & - CD IMPACT WRENCH (10EA)
- 9wEly| COVER OPEN, CLOSE, TEST CLEANING(4% 17H=400HOLES) - AR AND WATER DRIVEN

- FIN FAN COOLER TUBE CLEANING - 2@w#7| OPEN CLOSE TEST CLEANERS (10UNIT)

- 2t5 REBOILER TUBE CLEANING (6-10718)

® Kukil' s Cleaning System of Heat Exchanger of the Latest Technology

® Scope of Servies ® Job Performance Capacity @ Resource ® Equipments

- Cleaning inside and outside of heat per Day Engineers - Hiigh Pressure Water Jet

exchanger bundle - Inside cleaning of heat exchanger - Pig cleaning engineers of heat (14 units)

- Plugged tube cleaning bundle(4.000 holes/1 team of 4 exchanger (30 engineers) - CD Impact Wrench (10 ea)

- Tube decocking of heat exchanger engineers) - Maintenance engineers of heat - Air and Water Driven Cleaners
- Maintenance of heat exchanger - Cleaning totally plugged tube exchanger (20 engineers) (10 unit)

- Fin cooler tube cleaning (400 holes/1 team of 4 engineers)

- Reboiler tube cleaning - Maintenance of heat exchanger

(5-10 units)

Cleaners Are Custom-Machined To Your Specifications

O.D. BWG W.T. R O.D. BWG W.T. I.D
S/8° 16 0.065 .495 12 16 0.065 .870
625 17 0.058 .509 1,000 17 0.058 .884
.625 18 0.049 H27 1,000 18 0.049 Hu2
B25 BB 0.042 541 _ 1,000 19 0.042 816
.625 20 0.035 .555 1,000 20 0.035 .930
.625 21 0.032 .561 1,000 21 0.032 .936
625 22 0.028 .569 1,000 22 0.028 .944
O.D. BWG W.T. LD O.D. BWG W.T. I.D
3/4 16 0.065 620 11/8 16 0.065 958
150 1 .0.058 .634 1.125 7 0.058 1.009
7150 18 0.049 652 1:125 18 0.049 1.027
150 19 0.042 .666 1.125 19 0.042 1.041
450 20 0.035 .666 1.125 - 20 0.035 1.055
150 21 0.032 .686 1.125 21 0.032 1.061
L7150 22 0.028 .694 1.125 22 0.028 L AGO
O.D. BWG W.T. EBD ¢ O.D. BWG W.T. I.D
7/8 16 0.065 745 11/4 16 0.065 120
.875 17 0.058 D9 .875 17 0.058 1.134
Bib 18 0.049 AAT .875 18 0.049 1.152
875 19 0.042 e 815 19 0.042 1.166
875 20 0.035 .805 875 20 0.035 1.180
875 21 0.032 811 815 21 0.032 1.186
875 22 0.028 819 875 22 U.028 1.194

KUK{®»




® PRODUCTS OF KUKIL'S GASKET & PACKING

® SEMI METALLIC GASKETS

- SPIRAL WOUND GASKETS FOR PIPE FLANGES

- SPIRAL WOUND GASKETS FOR HEAT

EXCHANGERS

- IRREGURAL SPIRAL WOUND GASKETS
- METAL JACKETED GASKETS

® METALLIC GASKETS

-SOLID METAL RING JOINTS
- FLAT & SERRATED METAL

GASKETS

- MODIFIED RING JOINTS
= WELD RING

| @ METALLIC 0-RING
- HOLLOW METALLIC O-RING
- ROUND JACKETED
FLEXIBLE CORE INSERTED
METALLIC 0-RING

® NON-METALLIC GASKETS
- ASBESTOS SHEET
GASKETS
- NON-ASBESTOS SHEET
GASKETS
- P.T.F.E SOLID GASKETS
- GRAPHITE SEALS
- RUBBER SEALS
-ETC

® PACKINGS

- PACKINGS FOR VALVES

0 - GLAND PACKINGS FOR PUMPS

: ‘,/ - MOULDED RING PACKING DUAL FOIL
METAL INSERTED
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