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��� *HQHUDO

$ VLQJOH DQVZHU WR WKH TXHVWLRQ ZKHUH WR ORFDWH WKH WUDQVGXFHU
FDQQRW EH JLYHQ� ,W GHSHQGV YHU\ PXFK RQ WKH YHVVHO·V
FRQVWUXFWLRQ� +RZHYHU� WKHUH DUH VRPH LPSRUWDQW JXLGH OLQHV�

��� *R GHHS

7KH XSSHU ZDWHU OD\HUV RI WKH VHD FRQWDLQ D P\ULDG RI VPDOO DLU
EXEEOHV FUHDWHG E\ WKH EUHDNLQJ ZDYHV� ,Q KHDY\ VHDV WKH
XSSHUPRVW � �� �� PHWUHV PD\ EH DLU��ILOOHG� ZLWK WKH KLJKHVW
FRQFHQWUDWLRQV QHDU WKH VXUIDFH�$LU EXEEOHV DEVRUEDQG UHIOHFW WKH
VRXQG HQHUJ\� DQG PD\ LQ ZRUVW FDVHV EORFN WKH VRXQG
WUDQVPLVVLRQ WRWDOO\� 7KHUHIRUH� PRXQW WKH WUDQVGXFHU DW D GHHS
SRVLWLRQ RQ WKH KXOO�

&RQVLGHU WKH VLWXDWLRQ ZKHQ WKH YHVVHO LV XQORDGHG� DQG ZKHQ LW
LV SLWFKLQJ LQ KHDY\ VHDV� 7KH WUDQVGXFHUPXVW QHYHU EH OLIWHG IUHH
RI WKH ZDWHU VXUIDFH� 1RW RQO\ ZLOO WKH VRXQG WUDQVPLVVLRQ EH
EORFNHG� EXW WKH WUDQVGXFHU PD\ EH GDPDJHG E\ VODPPLQJ
DJDLQVW WKH VHD VXUIDFH�

$QRWKHU UHDVRQ WR JR GHHS LV FDYLWDWLRQ LQ IURQW RI KLJK SRZHU
WUDQVGXFHUV� &DYLWDWLRQ LV WKH IRUPDWLRQ RI VPDOO EXEEOHV LQ WKH
ZDWHU GXH WR WKH UHVXOWLQJ ORFDO SUHVVXUH EHFRPLQJ QHJDWLYH
GXULQJ SDUWV RI WKH DFRXVWLF SUHVVXUH F\FOHV� 7KH FDYLWDWLRQ
WKUHVKROG LQFUHDVHV ZLWK WKH K\GURVWDWLF SUHVVXUH�

��� 7KH ERXQGDU\ ZDWHU OD\HU

:KHQ WKH YHVVHO IRUFHV LWV ZD\ WKURXJK WKH VHD� WKH IULFWLRQ
EHWZHHQ WKH KXOO DQG WKH ZDWHU FUHDWHV D ERXQGDU\ OD\HU� 7KH
WKLFNQHVV RI WKH ERXQGDU\ OD\HU GHSHQGV XSRQ YHVVHO VSHHG DQG
WKH URXJKQHVV RI WKH KXOO� 2EMHFWV SURWUXGLQJ IURP WKH KXOO� DQG
GHQWV LQ WKH KXOO� GLVWXUE WKH IORZDQG LQFUHDVH WKH WKLFNQHVV RI WKH
ERXQGDU\ OD\HU� 7KH IORZ LQ WKLV ERXQGDU\ OD\HU PD\ EH ODPLQDU
RU WXUEXOHQW� $ ODPLQDU IORZ LV D QLFHO\ RUGHUHG� SDUDOOHO
PRYHPHQW RI WKHZDWHU�$ WXUEXOHQW IORZKDV D GLVRUGHUO\ SDWWHUQ�
IXOO RI HGGLHV� 7KH ERXQGDU\ OD\HU LQFUHDVHV LQ WKLFNQHVVZKHQ WKH
IORZJRHV IURP ODPLQDU WR WXUEXOHQW� )LJXUH � �QH[W SDJH� VNHWFKHV
WKH ERXQGDU\ OD\HU RI D YHVVHO PRYLQJ WKURXJK WKH ZDWHU�
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)XUWKHUPRUH� DLU EXEEOHV LQ WKH VHDZDWHU DUH SUHVVHG GRZQEHORZ
WKH KXOO DQG PL[HG LQWR WKH ERXQGDU\ OD\HU� 7KH ERXQGDU\ OD\HU
LV WKLQ XQGHUQHDWK WKH IRUZDUG SDUW RI WKH YHVVHO� DQG LQFUHDVHV LQ
WKLFNQHVV DV LW PRYHV WRZDUGV DIW� ,I WKH VLGHV RI WKH KXOO DUH VWHHS�
VRPH RI WKH DLU EXEEOHV LQ WKH ERXQGDU\ OD\HU PD\ HVFDSH WR WKH
VHD VXUIDFH DORQJ WKH YHVVHO VLGHV� ,W LV RXU H[SHULHQFH WKDW D ZLGH
DQG IODW ERWWRP� ZLWK D ULVLQJ DQJOH OHVV WKDQ DURXQG �� GHJUHHV�
LV SURQH WR JLYLQJ DLU SUREOHPV IRU WKH WUDQVGXFHU� ,Q DQ\ FDVH D
WUDQVGXFHU ORFDWLRQ LQ WKH IRUZDUG SDUW RI WKH KXOO LV SUHIHUUHG LQ
RUGHU WR PLQLPLVH WKH LQIOXHQFH RI WKH ERXQGDU\ OD\HU�

Aerated
water

Turbulent
flow

Laminar
flow

(CD3002)

)LJXUH � 6NHWFK RI WKH ERXQGDU\ OD\HU XQGHUQHDWK WKH YHVVHO�

��� 3URSHOOHU QRLVH

7KH SURSXOVLRQ SURSHOOHU LV WKH GRPLQDQW QRLVH VRXUFH RQ PRVW
ILVKLQJ YHVVHOV� UHVHDUFK YHVVHOV� PHUFKDQW YHVVHOV DQG SOHDVXUH
FUDIWV� 7KH QRLVH LV WUDQVPLWWHG WKURXJK WKH VHD ZDWHU� 7KHUHIRUH
WKH WUDQVGXFHU VKRXOG EH SODFHG IDU DZD\ IURP WKH SURSHOOHU�
ZKLFK PHDQV RQ WKH IRUH SDUW RI WKH KXOO� 3RVLWLRQV RXWVLGH WKH
GLUHFW OLQH RI VLJKW IURP WKH SURSHOOHU DUH IDYRXUDEOH� 2Q VPDOO
YHVVHOV ZLWK VKRUW GLVWDQFHV LW LV DGYLVHG WR PRXQW WKH WUDQVGXFHU
RQ WKDW VLGH RI WKH NHHOZKHUH WKH SURSHOOHU EODGHVPRYHXSZDUGV�
EHFDXVH WKH SURSHOOHU FDYLWDWLRQ LV VWURQJHVW RQ WKH RWKHU VLGH� 7KH
FDYLWDWLRQ VWDUWV PRVW HDVLO\ ZKHQ WKH ZDWHU IORZV LQ WKH VDPH
GLUHFWLRQDV WKHSURSHOOHU EODGH� DQG WKDW LV WR VRPHGHJUHH WKH FDVH
DW WKDW VLGH RI WKH NHHO ZKHUH WKH SURSHOOHU EODGHV PRYH
GRZQZDUGV�
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%RZ WKUXVWHU SURSHOOHUV DUH DZIXO PDFKLQHV� :KHQ WKH\ DUH LQ
RSHUDWLRQ� WKH QRLVH DQG FDYLWDWLRQ EXEEOHV PDNH WKH HFKR
VRXQGHU XVHOHVV� DOPRVW QR PDWWHU ZKHUH WKH WUDQVGXFHU LV
LQVWDOOHG� $QG ZKHQ QRW LQ RSHUDWLRQ� WKH WXQQHO FUHDWHV
WXUEXOHQFH� DQG LI WKH YHVVHO LV SLWFKLQJ� WKH WXQQHO PD\ EH ILOOHG
ZLWK DLU RU DHUDWHG ZDWHU LQ WKH XSSHU SRVLWLRQ DQG UHOHDVH WKLV LQ
WKH ORZHU SRVLWLRQ� 7KHUHIRUH� DQ HFKR VRXQGHU WUDQVGXFHU VKRXOG
EH SODFHG ZHOO DZD\ IURP WKH ERZ WKUXVWHU�

��� 9HVVHO KHDYH
+HDYH LV WKH XS DQG GRZQPRYHPHQW RI WKH YHVVHO� ,W GLVWXUEV WKH
HFKR WUDFHV LQ WKH HFKRJUDP� VR WKDW D IODW ERWWRP LV GLVSOD\HG DV
D ZDYH� $ WUDQVGXFHU ORFDWLRQ LQ WKH PLGGOH RI WKH YHVVHO
PLQLPLVHV WKH LQIOXHQFH RI YHVVHO UROO DQG SLWFK�

��� 1RLVH IURP SURWUXGLQJ REMHFWV RQ WKH KXOO
2EMHFWV SURWUXGLQJ IURP WKH KXOO� VXFK DV ]LQF DQRGHV� VRQDU
WUDQVGXFHUV RU HYHQ WKH YHVVHO·V NHHO� JHQHUDWH WXUEXOHQFH DQG
IORZ QRLVH� $OVR KROHV DQG SLSH RXWOHWV DUH QRLVH VRXUFHV� 7KH\
PD\ DFW DV UHVRQDQW FDYLWLHV DPSOLI\LQJ WKH IORZ QRLVH DW FHUWDLQ
IUHTXHQFLHV� 'R QRW SODFH DQ HFKR VRXQGHU WUDQVGXFHU LQ WKH
YLFLQLW\ RI VXFK REMHFWV� DQG HVSHFLDOO\ QRW FORVH EHKLQG WKHP�

��� 6XPPLQJ XS RQ WUDQVGXFHU ORFDWLRQ
6RPH RI WKH DERYH JXLGH OLQHV DUH FRQIOLFWLQJ� DQG HDFK FDVH KDV WR
EH WUHDWHG LQGLYLGXDOO\ LQ RUGHU WR ILQG WKH EHVW FRPSURPLVH�
*HQHUDOO\ WKH SURSHOOHU QRLVH LV WKH GRPLQDQW IDFWRU� DQG D
UHFRPPHQGHG WUDQVGXFHU ORFDWLRQ LV LQ WKH IRUH SDUW RI WKH KXOO�
ZLWK PD[LPXP GLVWDQFH IURP WKH ERZ HTXDO WR RQH WKLUG RI WKH
WRWDO OHQJWK RI WKH KXOO DW WKH ZDWHU OLQH� VHH WKH WRS ILJXUH RQ WKH
QH[W SDJH �ILJXUH ���

,I WKH YHVVHO KXOO KDV D EXOERXV ERZ� WKLV PD\ ZHOO EH D JRRG
WUDQVGXFHU ORFDWLRQ� EXW DOVR KHUH PXVW EH WDNHQ LQWR
FRQVLGHUDWLRQ WKH IORZ SDWWHUQ RI WKH DHUDWHG ZDWHU� 2IWHQ WKH
IRUHPRVW SDUW RI WKH EXOE LV SUHIHUDEOH DV VKRZQ LQ WKH ERWWRP
ILJXUH RQ WKH QH[W SDJH �ILJXUH ���
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Approx.
3°

L
Max. 1/3 L

(CD1997)

)LJXUH � 5HFRPPHQGHG ORFDWLRQ RI WKH WUDQVGXFHU RQ WKH KXOO

Thruster

Transducer

(CD3007)

)LJXUH � 7UDQVGXFHU ORFDWLRQ RQ D EXOERXV ERZ
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��� ,QFOLQDWLRQ RI WKH WUDQVGXFHU IDFH

,QFOLQH WKH WUDQVGXFHU IDFH DSSUR[LPDWHO\ �� DV VKRZQ LQ WKH
ILJXUH RQ WKH SUHYLRXV SDJH� VR WKDW WKH IORZLQJ ZDWHU PHHWV LW
GLUHFWO\� 7KLV DVVXUHV ODPLQDU ZDWHU IORZ� 0RXQWLQJ VFUHZV
VKRXOG QRW EH H[WUXGLQJ IURP WKH WUDQVGXFHU� DQG WKH VSDFH
DURXQG WKH VFUHZV FRXOG EH ILOOHG ZLWK D FRPSRXQG RU D ORFNLQJ
ULQJ�

��� ([WHUQDO PRXQW

6RPH WUDQVGXFHUV KDYH D VWUHDPOLQHG KRXVLQJ� GHVLJQHG IRU
LQVWDOODWLRQ RXWVLGH WKH KXOO�

Cable service
loop

Fairing

Packing
nipple

Rubber
gasket

Washer

Stuffing
tube

Steel tube

(CD3005)

Air outletTransducer

3°

Bedding
compound

)LJXUH � ([WHUQDO PRXQWLQJ RQ VWHHO KXOOV
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$IDLULQJ�PDGH E\ WKH VKLS\DUG� LV SODFHG EHWZHHQ WKH WUDQVGXFHU
DQG WKHKXOO� WR DGDSW IRU WKHGHDGULVH DQJOH RI WKH KXOO� 7KH IDLULQJ
FDQ EH PDGH RI ZRRG RU VWHHO� DQG VKRXOG KDYH WKH VDPH RXWOLQH
GLPHQVLRQV DV WKH WUDQVGXFHU� 7KHVH WUDQVGXFHUV DUH PDLQO\ XVHG
RQ VPDOOHU YHVVHOV� $ ORFDWLRQ DSSUR[LPDWHO\ ���P DVLGH IURP WKH
NHHO PD\ EH DGHTXDWH IRU WKH SDVVDJH RI ZDWHU EHWZHHQ WKH NHHO
DQG WKH WUDQVGXFHU� 7KH ILJXUHV DERYH �ILJXUH �� DQG EHORZ �ILJXUH
�� LOOXVWUDWH H[WHUQDOPRXQWLQJRI WUDQVGXFHUVRQ VWHHO KXOOV DQGRQ
ZRRG RU SRO\HVWHU KXOOV UHVSHFWLYHO\�

Cable protecting
pipe

Packing nipple

Rubber gasket

Washer

Washer
Rubber gasket

Fairing block

Shim (wood)

Threaded rod
with nuts and
washers

Cable service
loop

Transducer

(CD3004)

Bedding
compound

3°

Tarred
felt

Stuffing
tube

)LJXUH � ([WHUQDO PRXQWLQJ RQ ZRRG RU SRO\HVWHU KXOOV
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��� 7UDQVGXFHU EOLVWHU
2WKHU WUDQVGXFHUV DUH GHVLJQHG IRU LQVWDOODWLRQ LQWR WKH KXOO RU LQ
D EOLVWHU� ,Q JHQHUDO� D EOLVWHU LQVWDOODWLRQ LV WKH UHFRPPHQGHG
PHWKRG� ,W EULQJV WKH WUDQVGXFHU EHORZ WKH ERXQGDU\ OD\HU� $
EOLVWHU LV LOOXVWUDWHG EHORZ�

Air outlet

Round off corners

Drainage
holes

Stiffening rib

Transducer

Cable service
loop

3°

Water flow

(CD1998)

Stuffing
tube

Streamlined
blister

M
in

.4
00

)LJXUH � 7UDQVGXFHU EOLVWHU

7KH EHVW SHUIRUPDQFH LV REWDLQHG ZLWK D EOLVWHU KHLJKW RI �� FP RU
PRUH� $ VWUHDPOLQHG VKDSH DQG URXQGHG HGJHV UHGXFH WKH IORZ
QRLVH�$YHUWLFDO OHDGLQJ HGJHRU IURQWZLOO JXLGH WKH DHUDWHGZDWHU
WR WKH VLGHV RI WKH EOLVWHU� 7KH RULHQWDWLRQ RI WKH EOLVWHU VKRXOG
IROORZ WKH ZDWHU IORZ� 2Q D FRQYHQWLRQDO KXOO VKDSH� ZLWKRXW D
EXOE� WKH IURQW RI WKH EOLVWHU VKRXOG KDYH D IHZ GHJUHHV WRH��LQ
WRZDUGV WKH ERZ �VHH ILJXUH � RQ WKH QH[W SDJH�� 7KH EOLVWHU LV
SODFHG RQ RQH RI WKH VLGHV RI WKH KXOO� DQG WKH GLVWDQFH IURP WKH
NHHO LV D WUDGH RII EHWZHHQ D FORVH GLVWDQFH JLYLQJ D WXUEXOHQW IORZ
RI ZDWHU LQ D QDUURZ SDVVDJH� DQG D ODUJH GLVWDQFH EULQJLQJ WKH
WUDQVGXFHU KLJKHU XS DQG DOVR PRUH DIIHFWHG E\ YHVVHO UROO�
1RUPDOO\ D GLVWDQFH RI DSSUR[LPDWHO\ �P LV D JRRG FRPSURPLVH�
VHH ILJXUH ��

/HW WKH LQWHULRU RI WKH EOLVWHU EH ILOOHGZLWK VHDZDWHU� E\ DGUDLQDJH
KROH LQ WKH ERWWRP DQG DQ DLU RXWOHW RQ WKH WRS� (VSHFLDOO\ IRU ODUJH
WUDQVGXFHUV LW LV DQ LPSRUWDQW VHFXULW\ SUHFDXWLRQ WR KDYH ZDWHU
SUHVVXUH EHKLQG WKH WUDQVGXFHU WR FRXQWHUEDODQFH WKH RXWVLGH
SUHVVXUH GXULQJ YHVVHO SLWFK LQ D URXJK VHD�
7KH WUDQVGXFHU FDEOH SHQHWUDWHV WKH KXOO LQ D VWXIILQJ WXEH� VHH WKH
ILJXUH DERYH� /HDYH DQ DGHTXDWH ORRS RI WKH FDEOH EHKLQG WKH
WUDQVGXFHU IRU HDV\ PRXQWLQJ RU UHPRYDO RI WKH WUDQVGXFHU�
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5-8°

(CD3018)

)LJXUH � %OLVWHU WRH��LQ WRZDUGV WKH NHHO

Transducer
blister

Approx. 1m

(CD1996)

)LJXUH � /RFDWLRQ RI EOLVWHU UHODWLYH WR WKH NHHO
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��� ,Q D ER[ NHHO
9HVVHOV ZLWK D ER[ NHHO PD\ XVH WKLV IRU WUDQVGXFHU LQVWDOODWLRQ�
7KH ER[ NHHO LV DOUHDG\ WKH GHHSHVW SDUW RI WKH YHVVHO� ,I WKH ER[
NHHO LV WRR QDUURZ WR DFFRPPRGDWH WKH WUDQVGXFHU� LW FDQ EH
ZLGHQHG� HLWKHU V\PPHWULFDOO\ RU WR RQH VLGH RQO\� ,Q WKH ODVW FDVH
WKH LQVWDOODWLRQ FRXOG DOVREHGHVFULEHG DV D EOLVWHUPHUJHG LQWR WKH
NHHO� 7KH ILJXUH EHORZ LOOXVWUDWHV D V\PPHWULFDO ER[ NHHO
LQVWDOODWLRQ�

Transducer

(CD3008)

Box
keel

)LJXUH � 6\PPHWULFDO ER[ NHHO LQVWDOODWLRQ
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��� 5HWUDFWDEOH WUDQVGXFHU
5HWUDFWDEOH KXOO XQLWV DUH FRPPRQO\ XVHG IRU KRUL]RQWDO ORRNLQJ
VRQDUV� :KHQ QRW LQ XVH� WKH WUDQVGXFHU LV UHWUDFWHG LQWR D WUXQN�
7KH UHWUDFWDEOH KXOO XQLW LV PRUH H[SHQVLYH WKDQ D EOLVWHU� EXW RQ
YHVVHOV KDYLQJ D KXOO ZKHUH LW LV GLIILFXOW RU LPSRVVLEOH WR LQVWDOO D
EOLVWHU� LW PD\ EH ZRUWK��ZKLOH� $ UHWUDFWDEOH KXOO XQLW ZLWK
WUDQVGXFHU LV VKRZQ EHORZ�

9HVVHOV ZLWKRXW D NHHO DQG ZLWK D ZLGH� IODW ERWWRP LV DQ H[DPSOH
ZKHUH D UHWUDFWDEOHKXOO XQLW FDQEH WKHRQO\ DFFHSWDEOHPHWKRG IRU
EULQJLQJ WKH HFKR VRXQGHU WUDQVGXFHU EHORZ WKH ERXQGDU\ OD\HU�

Transducer

(CD1999)

Keel

Hull
unit

)LJXUH �� 5HWUDFWDEOH KXOO XQLW ZLWK WUDQVGXFHU



7UDQVGXFHU LQVWDOODWLRQ
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��� &HQWUH ERDUG
7KHXVHRID FHQWUH ERDUGZLWK WKHSXUSRVHRI VWDELOLVLQJ WKHYHVVHO�
LV ZHOO NQRZQ� $ UHODWLYHO\ QHZ H[SHULHQFH IURP UHVHDUFK YHVVHOV
LV WKDW D GHHS FHQWUH ERDUG LV D VXSHULRU SODWIRUP IRU WUDQVGXFHUV�
6XFK LQVWUXPHQW NHHOV KDYH EHHQ EXLOW ZLWK D OHQJWK RI � P�
SURWUXGLQJ DOVR � P EHORZ WKH KXOO� VHH WKH ILJXUH EHORZ� $W WKDW
GHSWK� WKH ZDWHU LV IUHH RI DLU EXEEOHV XS WR YHU\ KLJK VHD VWDWHV�
PHDQLQJ WKDW WKH YHVVHO LV DEOH WR SHUIRUP UHOLDEOH DFRXVWLF
PHDVXUHPHQWV LQ RSHQ VHD D ODUJHU SDUW RI WKH \HDU�

Instrument
keel shaft

Lower position

Bottom view

(CD3003)

)LJXUH �� 'HHS FHQWUH ERDUG�LQVWUXPHQW NHHO



6LPUDG (FKR 6RXQGHUV � %DVH YHUVLRQ
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��� )OXVK PRXQWLQJ
)OXVK PRXQWLQJ LV XVHG RQ YHU\ ODUJH YHVVHOV ZLWK D KXOO VR GHHS
WKDW QR DLU EXEEOHV DUH IRXQG EHORZ WKH KXOO� DQG RQ YHVVHOV
RSHUDWLQJ LQ VKDOORZ KDUERXUV RU ZDWHUV� ZKHUH D SURWUXGLQJ
EOLVWHU FDQQRW EH DFFHSWHG� 7KH ILJXUHEHORZ LOOXVWUDWHV WUDQVGXFHU
IOXVK PRXQWLQJ�

Transducer

Steel tube for
air outlet

Steel
tank

Stuffing
tube

Cable service
loop

Water filled

Drainage hole

(CD3000)

)LJXUH �� )OXVK PRXQWLQJ RI WUDQVGXFHU LQ VWHHO WDQN

��� ,Q D VWHHO WDQN
7KH VWDQGDUG SURFHGXUH IRU IOXVK PRXQWLQJ RQ D VWHHO YHVVHO LV WR
ZHOG D VWHHO WDQN LQVLGH WKH KXOO� DQG PRXQW WKH WUDQVGXFHU LQWR
WKLV WDQN� $V IRU D EOLVWHU� LW LV UHFRPPHQGHG WR OHW WKH LQWHULRU RI
WKH WDQN EH ZDWHU��ILOOHG� 7KLV FDQ EH DFFRPSOLVKHG E\ DLU UHOHDVH
WKURXJK D VWHHO WXEH� ZKLFK LV H[WHQGHG HLWKHU WR RSHQ DLU DERYH
WKHZDWHU OLQHRU WR WKHZDWHU RXWVLGH WKHKXOO DW DSRLQW KLJKHU WKDQ
WKH WDQN LQWHULRU� ,I WKH WXEH LV H[WHQGHG WR RSHQ DLU� GUDLQDJHPXVW
EH SURYLGHG ZLWK OHDNDJH DW WKH WUDQVGXFHU IODQJH RU D VHSDUDWH
KROH LQ WKH WDQN ERWWRP� 7UDQVGXFHU PRXQWLQJ LQ D VWHHO WDQN LV
VKRZQ LQ WKH ILJXUH DERYH �ILJXUH ����



7UDQVGXFHU LQVWDOODWLRQ
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��� %HKLQG D SURWHFWLYH DFRXVWLF ZLQGRZ
9HVVHOV RSHUDWLQJ LQ DUFWLF ZDWHUV QHHG VSHFLDO DWWHQWLRQ RQ
WUDQVGXFHU LQVWDOODWLRQ� )ORDWLQJ EORFNV RI LFH PD\ GDPDJH HYHQ D
IOXVK PRXQWHG WUDQVGXFHU IDFH� )RU WKLV VLWXDWLRQ 6LPUDG RIIHUV
¶·DUFWLF WDQNV·· LQ GLIIHUHQW VL]HV�

7KH WUDQVGXFHU VKRZQ LQ WKH ILJXUH EHORZ LV PRXQWHG LQVLGH WKH
WDQN EHKLQG D VWURQJ DFRXVWLF ZLQGRZ ZKLFK FRXOG EH PDGH RI
SRO\FDUERQDWH� 7KH WDQN LV RLO ILOOHG�

Oil inlet

Steel tank

Oil

Acoustic
window

Transducer

Arctic tank

Drainage
hole

(CD3006)

)LJXUH �� $UFWLF WDQN ZLWK D SURWHFWLYH DFRXVWLF ZLQGRZ



6LPUDG (FKR 6RXQGHUV � %DVH YHUVLRQ
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���� ,QVLGH WKH KXOO
$Q LQVWDOODWLRQ RI WKH WUDQVGXFHU LQVLGH WKH KXOO� DQG VRXQGLQJ
WKURXJK WKH KXOO� UHTXLUHV D JRRG DFRXVWLF FRQWDFW EHWZHHQ WKH
WUDQVGXFHU IDFH DQG WKH KXOO� %XLOG D WDQN DURXQG WKH WUDQVGXFHU
DQG ILOO LW ZLWK D OLTXLG� 2LO XVHG LQ K\GUDXOLF V\VWHPV LV D ZHOO
VXLWHG OLTXLG IRU WKLV SXUSRVH� ,W FRQWDLQV QR JDV EXEEOHV DQG LV
QRQ��FRUURVLYH�
)LJXUH �� EHORZ LOOXVWUDWHV WUDQVGXFHU PRXQWLQJ LQVLGH WKH KXOO�
$ VXEVWDQWLDO ORVV PXVW EH H[SHFWHG ZKHQ WKH VRXQG SDVVHV
WKURXJK WKH KXOO� 7\SLFDO YDOXHV RI WKH WZR ZD\ ORVV DUH � G% IRU
SRO\HVWHU� � G% IRU DOXPLQLXP DQG �� G% IRU VWHHO� +XOOV PDGH RI
ZRRG RU D VDQGZLFK W\SH ZLWK IRDP LQ WKH PLGGOH� DWWHQXDWH WKH
VRXQG VR PXFK WKDW WKURXJK KXOO VRXQGLQJ PXVW EH UHJDUGHG DV
LPSRVVLEOH� 7KH ORVV YDULHV ZLWK WKH GLVWDQFH EHWZHHQ WUDQVGXFHU
IDFH DQG WKH KXOO� 7KH EHVW UHVXOW LV REWDLQHG ZKHQ WKH GLVWDQFH LV
KDOI D ZDYHOHQJWK� &RQVXOW 6LPUDG IRU DGYLFH� ,Q DGGLWLRQ WR WKH
ORVV� WKHEHDPSDWWHUQ LVGHJUDGHG� EHFDXVH D ODUJHUDUHDRI WKHKXOO
LV VHW LQWR YLEUDWLRQV�

Stuffing
tube

Transducer

(CD3001)

Oil

Air
outlet

Hole for
oil filling

)LJXUH �� 7UDQVGXFHU PRXQWLQJ LQVLGH WKH KXOO

���� &DEOH LQ VWHHO SLSH
,W LV VWURQJO\ UHFRPPHQGHG WR OD\ D VWHHO WXEH IURP WKH WUDQVGXFHU
WR WKH HFKR VRXQGHU WUDQVFHLYHU� DQG GUDZ WKH WUDQVGXFHU FDEOH
WKURXJK WKH WXEH� 7KHUH DUH WZR UHDVRQV IRU WKLV SURFHGXUH�
� )LUVW� LW ZLOO PDNH LW HDVLHU DW D ODWHU VWDJH WR UHSODFH WKH

WUDQVGXFHU�
� 6HFRQG� QRLVH DQG LQWHUIHUHQFH IURPRWKHU HOHFWULFDO HTXLSPHQW

LV JUHDWO\ UHGXFHG�



7UDQVGXFHU LQVWDOODWLRQ
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:LWK D VWHHO WXEH WKH LQVWDOODWLRQ VDWLVILHV WKH (8 UHJXODWLRQV IRU
(0& LQWHUIHUHQFH� :LWKRXW D VWHHO WXEH� WKHUH LV D ULVN RI UHGXFHG
HFKR VRXQGHU SHUIRUPDQFH�

7KH WXEH VKRXOG EH XQEURNHQ DQGZDWHUWLJKW IURP WKH WUDQVGXFHU
WR DERYH WKHZDWHU OLQH� )URP WKHUH� RSHQLQJVRU D MXQFWLRQ ER[ FDQ
EH LQVWDOOHG WR IDFLOLWDWH GUDZLQJ RI WKH FDEOH� RU WR DGG D FDEOH
H[WHQVLRQ� +RZHYHU� WKH WXEH VKRXOG DFW DV D FRQWLQXRXV HOHFWULFDO
VFUHHQ DOO WKH ZD\ DQG EH FRQQHFWHG WR WKH WUDQVFHLYHU FKDVVLV�

7XEH GLPHQVLRQV�

� PLQLPXP �� PP LQQHU GLDPHWHU

� PLQLPXP � PP ZDOO WKLFNQHVV ���� PP LI JDOYDQLVHG��

,I WZR RU PRUH WUDQVGXFHUV DUH LQVWDOOHG FORVH WR HDFK RWKHU LW LV
SRVVLEOH WR SXOO WKHLU FDEOHV LQ WKH VDPH VWHHO WXEH� SURYLGHG WKH
WXEH GLDPHWHU LV LQFUHDVHG DFFRUGLQJO\� +RZHYHU� IRU HDV\
UHSODFHPHQW LW LV UHFRPPHQGHG WKDW HDFK WUDQVGXFHU KDV LWV RZQ
VWHHO WXEH� 7KH ILJXUH RQ WKH QH[W SDJH VKRZV D VWHHO WXEH
DUUDQJHPHQW�

0RVW 6LPUDG WUDQVGXFHUV DUH GHOLYHUHG ZLWK �� P FDEOH� ([FHVV
FDEOH FDQ EH FXW RII� RU DQ H[WHQVLRQ FDEOH FDQ EH DGGHG� 7KLV LV
SRVVLEOH EHFDXVH DOO 6LPUDG WUDQVGXFHUV KDYH D EXLOW��LQ
WUDQVIRUPHU IRU WXQLQJ DQGPDWFKLQJ WR WKH FDEOH LPSHGDQFH RI ��
2KPV�



6LPUDG (FKR 6RXQGHUV � %DVH YHUVLRQ
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Packing nipple

(CD1995)

Washers

Echo
sounder

Ø35

Ø65

Rubber
gasket

Stuffing
tube

Steel tube

)LJXUH �� ([DPSOH VWHHO WXEH DUUDQJHPHQW



7UDQVGXFHU LQVWDOODWLRQ
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� +$1'/,1* $1' 0$,17(1$1&(
'R QRW OLIW WKH WUDQVGXFHU E\ WKH FDEOH�

6RPH WUDQVGXFHUV DUH GHOLYHUHG ZLWK D FRYHU SODWH RQ WKH IDFH IRU
SURWHFWLRQ GXULQJ WUDQVSRUW� /HW WKLV SODWH VWD\ RQ DV ORQJ DV
SRVVLEOH� EXW GR QRW IRUJHW WR UHPRYH LW EHIRUH WKH YHVVHO JRHV LQWR
WKH VHD�

$Q DQWLIRXOLQJ SDLQW PD\ EH DSSOLHG WR WKH WUDQVGXFHU IDFH�
%HFDXVH VRPH SDLQW W\SHV PD\ EH DJJUHVVLYH WR WKH SRO\XUHWKDQH
LQ WKH WUDQVGXFHU IDFH� SOHDVH FRQVXOW 6LPUDG·V OLVW RI DSSURYHG
SDLQWV RQ WKH QH[W SDJH�

1RWH � 7KH 6LPUDG1/ GRSSOHU ORJ DQG WKH DUFWLF WDQNV DUHPDGH RI VSHFLDO W\SHV
RI PDWHULDOV� DQG PXVW QHYHU EH SDLQWHG QRU FOHDQHG ZLWK FKHPLFDOV�

'XULQJ GU\ GRFNLQJ RI WKH YHVVHO� WKH WUDQVGXFHU IDFH PD\ EH
FOHDQHG IRU VKHOOV DQGRWKHUPDULQH IRXOLQJ� %H FDUHIXO QRW WRPDNH
FXWV LQ WKH WUDQVGXFHU IDFH� 8VH D SLHFH RI ZRRG RU D YHU\ ILQH
JUDGH HPHU\ SDSHU�



6LPUDG (FKR 6RXQGHUV � %DVH YHUVLRQ
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� $33529(' $17,)28/,1* 3$,176
7KLV LV 6LPUDG·V OLVW RI DSSURYHG DQWLIRXOLQJ SDLQWV RQ
SRO\XUHWKDQH WUDQVGXFHU KRXVLQJ�

)URP -RWXQ 3DLQWV� 6DQGHIMRUG 1RUZD\�

� $QWLIRXOLQJ 6HDPDWH +% ��

� $QWLIRXOLQJ 6HDPDWH +% ��

� $QWLIRXOLQJ 6HDPDWH +% ��

� 5DFLQJ

� 1RQ��VWRS

)URP ,QWHUQDWLRQDO 3DLQWV�

� ,QWHUVOHHN WLH FRDW � ��� )&6

�� %;$����%;$����%;$��� *UH\

�� +.$����+.$����+.$��� <HOORZ

0L[ %;$���� %;$��� DQG %;$��� ILUVW� WKHQ DSSO\�

:KHQ GU\� PL[ +.$���� +.$��� DQG +.$���� DSSO\�

)URP +HPSHO ,)$ &RDWLQJV $6�

� +HPSHO $�) &ODVVLF �����

1RWH � 5HIHU WR WKH PDQXIDFWXUHU·V GRFXPHQWDWLRQ DQG GDWD VKHHWV IRU D
FRPSOHWH SURFHGXUH�
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