
 

 

CANFLEX “Sea Slug”  vs Other  Pillow Shaped Tanks

 

CANFLEX (USA), INC. ƕ 412 30th St. /  PO BOX 1014 ƕ Anacortes ƕ Washington ƕ 98221
Tel: 206-282-8233 ƕ email: salesteam@canfle[inc.com ƕ web: www.canfle[inc.com

 
 
 
 
 

,WHP�$FWLRQ 

&$1)/(; ´ 6HD 6OXJµ 
&\OLQGULFDO 6KDSHG 7DQNV 

 

  
 3LOORZ 6KDSHG 7DQNV  

 
7KH F\OLQGULFDO PDLQ ERG\ DQG PDWFKLQJ FRQLFDO HQGV SURYLGHV  
JUHDWHU WRZLQJ FDSDELOLWLHV�

%R[ � 3LOORZ VKDSHG WDQNV VXFK DV
5R-WDQN �'HVPL� RU

)ORDWLQJ 2LO %ODGGHU 8 �/DPR� %R[
VKDSH� RU RWKHU VLPLODU PRGHOV

$LU &KDPEHUV

7RZLQJ 
&DQIOH[ EODGGHUV KDYH D K\GUR-G\QDPLF WRUSHGR VKDSH�

 $OO RI WKH DLU FKDPEHUV RQ RXU &DQIOH[ WRZDEOH EODGGHUV DUH
 LQWHJUDWHG LQWR WKH GHVLJQ RI WKH WDQN�
 7KH\ DUH ORFDWHG DW WKH ERZ HQG DQG RQ WKH VLGHV DQG FDQ EH

                    HLWKHU DLU ILOOHG RU IRDP IORDWV�

,W KDV DQ DLU FKDPEHU DW WKH ERZ HQG�
KRZHYHU� WKH UHFWDQJXODU VKDSH ZLOO FDXVH
WKH HQWLUH EODGGHU WR ERXQFH RQFH LW LV
WRZHG�
6LGHV KDYH IORDW IHQGHUV DQG QR SDUW RI WKH
EODGGHU� ,I RQH JHWV ORVW WKH EODGGHU ZLOO
ORVH LWV EDODQFH RQ WKH ZDWHU - VLPLODU WR
GULYLQJ ZLWK D IODW WLUH�

 
 

&RORU 

&DQIOH[ EODGGHUV DUH ,QWHUQDWLRQDO 2UDQJH RU ,QWHUQDWLRQDO \HOORZ�
$ORQJ ZLWK LWV 1DYLJDWLRQ /LJKW� WKHVH EODGGHUV DUH YHU\ HDV\ WR
VSRW RU ILQG RIIVKRUH�
7KHVH YLVLELOLW\ IDFWRUV DOORZ RQH WR VDIHO\ PRRU WKH EODGGHU XQWLO
PRUH HTXLSPHQW RU KHOS DUULYHV�

%ODFN FRORU ZLWKRXW QDYLJDWLRQ OLJKW� 
'LIILFXOW WR ILQG RQ DQ RLO VSLOO DQG XQVDIH 
WR PRRU�

 
&RQQHFWLRQV

&DQIOH[ FRQQHFWLRQV DUH ORFDWHG DW WRS RI WKH EODGGHU DQG RQH DW
VWHUQ HQG�
&RQQHFWLRQV DUH HDV\ WR DFFHVV IRU ORDGLQJ� RIIORDGLQJ DQG  
FOHDQ-XS RI WKH EODGGHU�

:LWK VLGH FRQQHFWLRQV� LW ZLOO EH XQGHU 
ZDWHU RQFH WKH EODGGHU LV WRZHG� 6HH 
WKHLU ZHEVLWH�

 
2IIORDGLQJ 

&DQIOH[ EODGGHUV� LQ DGGLWLRQ WR ZKDW LV PHQWLRQHG DERYH� WKH WRZ
HQG FRQQHFWLRQ ZLWK VWUDSV FDQ EH XVHG WR OLIW WKH EODGGHU WR RIIORDG 
WKH UHPDLQLQJ IOXLG WKURXJK WKH VWHUQ HQG FRQQHFWLRQ�

:LWK QR VWHUQ HQG FRQQHFWLRQ WKH EDJ 
PD\ H[SORGH RU EUHDN LI LW LV OLIWHG ZKLOH  
IOXLG ILOOHG�

0DWHULDO

 &DQIOH[ EODGGHUV XVH KLJK TXDOLW\ 39& RU 8UHWKDQH PDWHULDO
 ZHOGHG ZLWK UDGLR-IUHTXHQF\� 0DWHULDO PDGH DQG DSSURYHG IRU RLO

DQG K\GURFDUERQV FRQWDLQPHQW
0DWHULDO LV UREXVW� OLJKW� DQG WKH 5) ZHOGV ZLOO ODVW IRU PDQ\ \HDUV� 
,I EODGGHU LV VWRUHG ZLWKRXW XVH� LW ZLOO ODVW IRUHYHU�

8VHV YHU\ KHDY\ UXEEHU� ,I WKH EODGGHU 
LV OHIW LQ VWRUDJH ZLWKRXW XVH� WKH      
YXOFDQL]DWLRQ ZLOO ODVW IRU QR PRUH 
WKDQ � \HDUV�
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6LPLODULWLHV 

&$1)/(; EODGGHUV FDQ EH�
--RLQHG WRJHWKHU IRU WRZLQJ LQ ZDWHU
-)ODW ZKHQ HPSW\� DOORZLQJ LW WR EH UROOHG IRU VWRUDJH
-6WRUDJH WDQN WKDW FDQ EH XVHG RQ ODQG� IORDWLQJ LQ ZDWHU $1'
72:$%/( VWRUDJH�
-7RZHG DW VSHHGV RI �� NQRWV HPSW\ DQG �-� NQRWV ZKHQ IXOO

6DPH H[FHSW IRU VSHHG - PD[ VSHHG 
LV RQO\ � NQRWV� :KLOH WRZLQJ WKH 
EODGGHU LW VXEPHUJHV XQGHU ZDWHU�
,W QHHGV DLU LQVLGH EODGGHU WR VWD\ DIORDW  
WDNLQJ YROXPH WKDW FRXOG EH XVHG WR VWRUH 
RLO�



DRAG FORCE = Fd= Cd (1/2 ρ V^2 A)
Cd Drag coeficient (1.9 for this cilindrical geometry)
 ρ Density of seawater (1.99 slugs/ft3) (1030 Kg/m3)
V relative velocity between inmersed body and fluid
A projected front area

MODEL FCB-5CM FCB-10CM 5 m3 10 m3
 VOLUME (US GALS) 1,320 2,640 1,320 2,640

 VOLUME (Liters) 5,000 10,000 5,000 10,000
 VOLUME (m3) 5.0 10.0 5.0 10.0

DIAMETER (INCHES) 42.00 50.40 60.00 72.00
*PROJECTED FRONT (50%) AREA in^2 692.72 997.52 2,827.43 4,071.50

PROJECTED FRONT AREA FT^2 4.81 6.93 19.63 28.27
PROJECTED FRONT AREA m^2 0.45 0.64 1.82 2.63

Drag Force= Fd=Cd (1/2 ρ V^3 A) FCB-5CM FCB-10CM 5 m3 10 m3
DRAG FORCE in N @ 2 KNOTS 454.98 655.16 1,857.04 2,674.14
DRAG FORCE in N @ 4 KNOTS 1,819.90 2,620.66 7,428.17 10,696.57
DRAG FORCE in N @ 6 KNOTS 4,094.78 5,896.48 16,713.38 24,067.27

MODEL FCB-5CM FCB-10CM 5 m3 10 m3
Min. MOTOR HP @ 2 KNOTS 0.62 0.90 2.54 3.66
Min. MOTOR HP @ 4 KNOTS 4.98 7.17 20.31 29.25
Min. MOTOR HP @ 6 KNOTS 16.80 24.19 68.56 98.72

Inputs: Terminal speed KNOTS
2
4 `
6

SPEED - KNOTS FCB-5CM- FORCES (N) FCB-10CM- FORCES (N) SPEED - KNOTS 5 m3- FORCES (N) 10 m3- FORCES (N)

2 454.98 655.16 PASS 2 1,857.04 2,674.14 PASS
4 1,819.90 2,620.66 PASS 4 7,428.17 10,696.57 FAIL
6 4,094.78 5,896.48 PASS 6 16,713.38 24,067.27 FAIL

CANFLEX - 5:1 SF 52,919.00 52,919.00 Competitor - 5:1 SF N/A N/A

CANFLEX "SEA SLUG" SERIES 1 **OTHER FLAT END- PINTCH END from Competitor

1) CANFLEX Bladder can be towed without any problems up to 6 Knots or higher because the Bow towing briddle is built at a 5:1 Safety Factor (SF)
2) The tow briddle fails at a force applied of 10,584 N, therefore the competitors bladders will FAIL at speeds of 4 and 5 knots respectively

CONCLUSIONS



DRAG FORCE = Fd= Cd (1/2 ρ V^2 A)
Cd Drag coeficient (1.9 for this cilindrical geometry)
 ρ Density of seawater (1.99 slugs/ft3) (1030 Kg/m3)
V relative velocity between inmersed body and fluid
A projected front area

MODEL FCB-5CM FCB-10CM 5 m3 10 m3
 VOLUME (US GALS) 1,320 2,640 1,320 2,640

 VOLUME (Liters) 5,000 10,000 5,000 10,000
 VOLUME (m3) 5.0 10.0 5.0 10.0

DIAMETER (INCHES) 42.00 50.40 60.00 72.00 ***
*PROJECTED FRONT (50%) AREA in^2 692.72 997.52 2,827.43 4,071.50

PROJECTED FRONT AREA FT^2 4.81 6.93 19.63 28.27
PROJECTED FRONT AREA m^2 0.45 0.64 1.82 2.63

Drag Force= Fd=Cd (1/2 ρ V^3 A) FCB-5CM FCB-10CM 5 m3 10 m3
DRAG FORCE in N @ 2 KNOTS 454.98 655.16 1,857.04 2,674.14
DRAG FORCE in N @ 4 KNOTS 1,819.90 2,620.66 7,428.17 10,696.57
DRAG FORCE in N @ 6 KNOTS 4,094.78 5,896.48 16,713.38 24,067.27

Tonne = 1000 Kg ----- Newtons / gravity (9.8m2/s)/1000Kg FCB-5CM FCB-10CM 5 m3 10 m3
Min. Bollard pull required  in TONNE @ 2  KNOTS 0.05 0.07 0.19 0.27
Min. Bollard pull required  in TONNE @ 4  KNOTS 0.19 0.27 0.76 1.09
Min. Bollard pull required  in TONNE @ 6  KNOTS 0.42 0.60 1.71 2.46

Power= Fd.v=Cd (1/2 ρ V^3 A) FCB-5CM FCB-10CM 5 m3 10 m3
Min. MOTOR WATT@ 2 KNOTS 464.07 668.27 1,894.18 2,727.62
Min. MOTOR WATT@ 4 KNOTS 3,712.60 5,346.14 15,153.47 21,820.99
Min. MOTOR WATT@ 6 KNOTS 12,530.02 18,043.23 51,142.95 73,645.85

MODEL FCB-5CM FCB-10CM 5 m3 10 m3
Min. MOTOR HP @ 2 KNOTS 0.62 0.90 2.54 3.66
Min. MOTOR HP @ 4 KNOTS 4.98 7.17 20.31 29.25
Min. MOTOR HP @ 6 KNOTS 16.80 24.19 68.56 98.72

Inputs: Terminal speed KNOTS
2
4
6

*The Projected Area is 50% (or less when at lower speeds) under water. The cylindrical main body, cone ends and upright tow end improves towing performance
The bladder's  tow  end has a internal air flotation bladder that keeps the end above water 

** Competirors Flat end withous internal floatation bladder
*** Dimentions from competirors specs

CONCLUSIONS:
Competitors Drag forces are almost 4 times higher than Canflex bladders.
Comnpetitors end will fail at low and higher speeds as was found in Panama Canal

**OTHER FLAT END- PINTCH END from CompetitorCANFLEX "SEA SLUG" SERIES 1 
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