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Introduction
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Taiko has been a market leader with a diverse product line of cargo pump systems for
over 30 years. Taiko developed a large-sized, gear pump( 60 to 1500 m3/h ) in 1961 for
exclusive use in cargo handling operations. Since then, it further developed and
manufactured not only a two-rotor screw pump( 100 to1800 m3/h ), but also a submerged
cargo pump used for ships carrying various types of liquid, such as general petrochemical
products and acid/alkaline solutions.

In July 1997, to satisfy our customers growing needs for reliable, trouble-free cargo pumps,
Taiko entered into a contract with MarFlex Holland b.v. for the exclusive, Japanese selling
rights, to its motor-driven, deep-well cargo pumps and their control systems. The
MarFlex-Taiko venture expanded Taiko's cargo pump series to be more competitive in
quality and performance. MarFlex Holding b.v., located near Rotterdam in Holland, is the
parent company of the MarFlex group of companies world-wide. It has engaged in
various business activities related to marine industries since its foundation in 1980.
In 1988, MarFlex supplied its first deep-well pump system to a major, tanker operating
company, in Holland. Now, it has its affiliated companies in Singapore and Houston
( US.A), as well as sales agents throughout the world. MarFlex continues to provide its
customers with professional and reliable service on a global scale,
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MarFlex-Taiko Deepwell Cargo Pump
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o - Many pump manufacturers already produce and sell
[\ AT29v7T deep-well cargo pumps with the driving shaft lubricated
by the liquid cargoes. Those pumps are intended for use
in chemical or product tankers, but some service defects
have been noted in the marine business world.

Pipe Stack

The MarFlex-Taiko Deepwell Cargo Pump
has two remarkable features:

1) The Pump uses a motor-driven system to solve the
problems of noise and power efficiency that are
present in conventional, hydraulic-driven, deep-well
cargo pumps.

2) The Pump has been designed so that bearing lubrication
is isolated, providing a much longer service life. The
lubrication of bearings by liquid cargoes has been a
trouble-spot in deep-well cargo pump design.

E/ﬁ VI MarFlex solved this problem by designing a forced- i
- Pump Head fed lubrication of the bearing, passing the driving

- shaft through a separate support pipe.

The details of the MarFlex-Taiko Deepwell
Cargo Pump are explained by

dividing the entire pump into the following three sections:
+ Deck Equipment
- Pipe Stack
« Pump Head
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The MarFlex-Taiko Deepwell Cargo Pump is driven by an explosion-proof type motor. The advantages
of our Motor-Driven Deepwell Cargo Pump( compared with hydraulic-driven, submerged, cargo

pumps ) are;

OEfficiency of the entire system is higher by approximately 20 %.

OThe noise level is low.

Olnstallation is easy because wires are used instead of complicated hydraulic pipes: installation cost and times will be reduced.

OThe AC motor used is simple and rigid in construction.

OA clean system is ensured because it is free from oil leakage.

T T
'

@ Control

+ Each deep-well cargo pump can be controlled independently.
+ Each pump controller has accurate, variable controls.
+ Minimal mechanical wear or abrasion.
- Low cavitation.
- It is programmable for specific pumping requirements:

1) minimizing discharging time;

2) minimizing cavitation;

3) adjusting rate and tank level of cargo;

)

4) compensating for specific gravity change;

There are several methods for controlling speeds of the
Motor Driven MarFlex-Taiko Deepwell Cargo Pump:

(1) Single - Speed Motor - suitable for tankers, particularly product tankers carrying
the product oil which has only a limited specific gravity range.

(2) Double-Speed Motor - suitable for tank cleaning, cargo liquid circulation, etc.

Variable speed control by means of a ‘Static Frequency
Converter’

The following are advantages of a ‘Static Frequency Converter’ system:
@ Power
+ High efficiency.
- Energy consumption is limited only to the amount actually required.
* You don't need to provide oversized motors and/or generators for an
unexpected cargo having a high viscosity and/or specific gravity.
+ The electric current required for starting the motor will be reduced due

to ‘soft starting” of the motor( no inrush peaks ).

« Connection to cargo monitoring or machinery automation equipment is possible.
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Pipe Stack
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The MarFlex-Taiko Deepwell Cargo Pump is fundamentally designed so that the driving shaft is
separate from the liquid cargo. The pump stack consists of two pipes: one is for cargo discharge;
the other is an enclosure that contains the intermediate driving shaft, the shaft bearing and the
lubricating oil.
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The shaft wil not come in contact with the liquid cargo,
which provides the following benefits:

OSince the shaft is oil-lubricated, the lubrication will not be interrupted during
stripping or tank-cleaning operation.

- Overheat of the intermediate shaft bearing will cause no explosion.
« The service life of the shaft bearing is long.

OThe intermediate pump shaft and the bearing are oil-lubricated, so that the
pump can run at relatively high speeds. For that reason, the Deepwell Cargo
Pump is designed as a single-stage pump.

OThe intermediate driving shaft is made of 42CrMo4V. This steel can receive
heat treatment, and it is stronger than AISI316L.

Thessliding surfaces of the shaft bearing in the MarFlex-
Taiko Deepwell Cargo Pump are made of
Railko® material, and these surfaces have a Viton®
or Kalrez® elastic covering on the periphery.

There is no limit on the length of the pipe stack. However, a pipe support must be at 6m intervals to support the intermediate shaft( see the

illustration on the upper right ). These supports are ball bearings, each of which will receive an axial load corresponding to a 6 meter length of

shaft, The connection between the pump shaft and the intermediate pump shaft uses a spline. Any hydraulic thrust by the impeller is absorbed by the

pump shaft bearing only, without being transmitted to the intermediate shaft( bearing ).

Merits of the MarFlex intermediate shaft:

« No problem of alignment of the shaft.

- Fixed coupling between the shaft of the drive motor and the intermediate drive shaft.

- The intermediate shaft bearing is oil-lubricated. Therefore, its service life is very long.
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3 Pump Head

=TV IA-FA40— + T4 —TIOTNVH—TARLTRR TNy REERNL TS
YIPERMONELRICBOTVETDT, AVTFUADIERITAELTT,

B E RS TAY ROR THMERA T T4 D ER> TS ED, R TNy RIZK30mmiF EFIEATEF T
TRy IMEBMONT ZENHRET, TORRY TNy ROBWABA &R > T TIVEH & ORIC40mmD X R— 2
MHEERDET,

1. R > 7 #h
i3 32CrNiMo 6 VEIEI TS, ZOMEIIMENE R THE L TEL THB D, Z O rh sy & FR I iR o 7=
O, H—JdWITEDVEEIND I EEZHY FH A,

2. ¥ —JV B &

R—=TLy I A-FA0— + T4 =TI L)V H—dR> T3,
H— TR EME M E O 2 [BEES 2 720K s — )V B2
HALTWET, ZOT—)VEBIZ20EM EHRINBEEICH - /-
HDT, HHPBHFEEFEPIIHE I U TN DFEME
DHBH—=INENDZENREBDENTNET,

VB OBRRIE RO EB D T,

a,ﬁ%HMD—w

ZHUIEE 7 O—ASUSZ Y —JIZHETBENA S Uy T —)LTT,
b, EERE S — L

ZANIV A=A RRAY =TT HF702 y F— )L TY,
c, h— %A=

I A =N RRY—=JETZF7a> Yy F—)LTY,

d,ﬁ—jﬁMD—w
IV A=A RRV=TJZETEF 702 v T3 —)LTT,

bRUTCOI—IVOHFRICIIRGERL EEF v+ ON—BHDET, ZOFvN—I1F Oy 77 A TN, G
MO =)V EHN—TRD— IV TREFEEL B> TVET, HURRNELCTHZTNEIY 77 YV ARHDED, dv I vy
LAD2EDN=V T L TAA Ty FICERIN, EENERLZEAL Iy 77 FLANENN—IT 5 EMKIZ T0—
T RINTT Y FCHREERE T, NEMNRN—DEEE TR IV OREBIZEICHRETEET,

DKL —IVAXDERRIZ

C A= IREEREOBICKRE KL AR ET v O N—1H B O T_ERRLTT.
- (BRSO HE T,

- RABTOAZIMTEET., (Kazb)
CVREERAA 2Ty RN SN DIEETRETEET,

@ =

ERlt. REMFEEESHET DD, HBVR100CULDEEEZEDH—TReWL T, $—TL v IR B4EHE T4 0V
-] ZRFEHTI,

V=L YI2-94D—FA—=TOTIH—TRY TldA YN —PIAS TN TR T EBEMB TS, EEMREIEED | N
1.4436T, CNIIMoR/NEBEEH25%D316LIRTT, H— TREFEAMT DY — L0 UV TEINTTF 20V FEFKarez TS, &

BHBEOSHTTY-IL v IR-94 03— « T+« —TOTIH— TRy FMEBEERICHT BIBANHDAE L, BEE100CETOH—

TRIEBEL TVWET, BRAGNEY-IL v IR-9A D~ FTA—=TOTIWH-TRY TS5, SREHREEZE “duprex”
BEEFEBLTREL. BSO_ A LD ENHRET,

132




The MarFlex-Taiko Deepwell Cargo Pump is so designed that the entire pump head can be removed
from the pipe stack. This makes the maintenance extremely easy.

The intermediate shaft and the pump shaft for the pump head are spline-connected, so that lowering the pump head by approximately 30 mm allows
the pump head to be removed from the pipe stack. There must be a space of 40 mm between the suction side of the pump head and the bottom of
the pump well to allow for removal.

1. Pump Shaft

The shaft is made of 32CrNiMo6V steel. This is a very high-class material and is superior for the pump shaft. Like the intermediate shaft, the
pump shaft is oil-lubricated, and it will not be corroded by the liquid cargo.

2. Seal Arrangement
In the MarFlex-Taiko Deepwell Cargo Pump, the liquid cargo and the

in the industry for over 20 years and has proved to be simple and reliable for

@ @ i lubricating oil are separated from each other. This kind of seal has been used
|
f

=

all kinds of chemical or mineral-oil cargoes.

The seal is arranged as follows:

a. Primary Oil Seal
This is a Viton® lipseal running on a hard-chromium SS sleeve.

b. Secondary Oil Seal

a0 o

This is a Teflor® lipseal running on a silicone carbide sleeve.

c. Secondary Cargo Seal

-
i
———

This is a Teflon® lipseal running on a silicone carbide sleeve.

y d. Primary Cargo Seal
This is a Teflor® lipseal running on a silicone carbide sleeve.

In the center, between the two secondary seals (b and c), there is an atmospheric drainage chamber. This chamber is called the “cofferdam’,
constituting a redundant, safe partition between the lubricating oil and the liquid cargo. If any leakage occurs, the liquid is contained in the
cofferdam and then carried onto the main deck through two purge lines. By purging the cofferdam with air or nitrogen, the leak is blown out and
collected on the deck. The condition of the seals can be monitored constantly by purging at appropriate intervals.

This sealing method has the following advantages:

» Double protection with the “cofferdam” between the cargo and the lube oil.
+ The method is reliable, and the construction is simple.

+ Seals can be easily changed even by the ship crew (low maintenance cost).
+ The seal condition can be monitored from the main deck.

@ Remarks:

MarFex has already developed a special “knife seal” for such cargo that has abrasive, soli difying or polymerizing properties,
or has 100°C and higher temperatures.

Pump Materials

The MarFlex-Taiko Deepwell Cargo Pump is entirely made of hot-rolled, forged material, except for the impeller. The standard
material is DIN 1.4435, with minimum Mo content of 2.5 %, the quality is Class 316 L. All of the seals and O-rings, that come in contact
with the liquid cargo, are made of Teflon or Kalrez

Due to the material used, the MarFlex-Taiko Deepwell Cargo Pump is chemically-resistant and suitable for liquid cargo having a
temperature up to 100°C. On request, a higher class material such as “duplex” may be used to fulfill customer requirements.
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Stripping Procedure
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NON-RETURN

VALVE
STRIPPING CARGO PIPE
. [
OPEN —T CARGO STRIPPING VALVE
OPEN
SNAP—ON-COUPLING

MAIN CARGO VALVE
CLOSED

OPTIONAL :

WMAN CARED PPE DIRECTLY TO MANIFOLD

FLEXIBLE HOSE

SNAP—-ON
—COUPLING 29

INERT GAS/AR
UNDER PRESSURE

When the cargo tank is empty, open the cargo
stripping valve, and close the main cargo valve.
Any remaining liquid in the main cargo pipe is
purged, by introducing air or inert gas via
the stripping pipe into the cargo line on deck.
During the purging and/or stripping procedure,
the pump should be kept running (the impeller
will act as a foot valve) until the discharge pipe
has been completely purged. This procedure
will guarantee a minimum of the liquid cargo
remaining, after the purge, in the pump well,
meeting current IMO requirements.
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Outside Dimension
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Performance Curve
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+ Name of handling fluid.
« Viscosity
« Specific gravity
« Temperature
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Drain Pump
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INETEEVEZ Y & —hNI2, XEREE N 770w 7. Gasket
y OREHEHSNTOET, BAGSHlE 07y SR
Ow 7RO NTAET, 10. Pipe
KA, BHRIT ) F—ickoTFyFns L Hstonlupperpart)
HExnEd, YUY —ETvF T2 DEIRIZE 13. Piston (lower part) ®

14. Base plate

DRETH, EIRAEERY v 7 FOEBRRORT 5 aay &
TWET, BHI-w FEERA MRS T EORITIEH 16. Suction valve
B v 7 b ERD AT ETR, CRCEES 6mETH Lo
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ZORY TR, RYTIINERCUKDSES5HS 51 Piston fing support
HEZECTEEVIMBOBRARIES THET, 55 %%ﬁt
MBI ZAENTES EBRESEEBRUET., SRAEL 24 D
TN T IOy 7 DETHIZRL >RBHROHiF5hT . 25 Connector ®

WET,
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DrainingandStripping by MarFlex-TaikoMotor-Driven
Deepwell Cargo Pump and Drain Pump.

Draining and stripping are often confused with each other, even
considered to be the same operation. But this is not true. Stripping
means the removal of as much liquid cargo as possible from the
tank by using the Deepwell cargo pump. Draining means that the
entire system is drained from the manifold into the tank, including
the remaining liquid from the deck piping, and completely expelled
from the well and the tank.

In draining, a stand-alone, independently-driven drain pump is used
instead of the cargo pump. The tank is emptied to the last drop

by means of a self-priming pump fitted close to the suction well,
A double-acting piston pump has the capability of removing the

remaining liquid from the cargo section. Therefore, a foot valve

or purging valve is not required.

The drain pump is designed to be a double-acting type which will

guarantee steady pumping capacity. At each upward and downward
stroke of the piston, a cargo liquid is taken in and out, simultaneously

but alternately, at the upper and lower ends of the piston. This is

made possible by a pipe, eccentrically fitted in the cylinder.

The top of the pipe is passed into a drilled hole, and its bottom end

connected to a drilled hole in the valve block. The suction pipe and

the discharge pipe are connected in common to the valve block.
The pump is driven from the deck by a double-acting air cylinder

mounted on top of a deck trunk. .

The intermediate shaft, connected between the driving unit and the

piston pump, requires no in-between bulk head support, for up to

the 6m length of the connecting shaft.

This pump has a unique feature to empty itself, after it has emptied

the pump well. Air is drawn in and replaces the remaining residue.
For inspection purposes, a drain valve is provided at the lowest spot

of the valve block.
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. TWO-ROTOR SCREW PUMP
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Taiko has opened a new field in the
gear pumps by begining, faster then any
other country in the world, the age of a
one-point-continuous-contact gear pump.

Not only did Taiko start manufacturing
the Two-Rotor Screw Pumps promptly in
Japan, but also it included a series of the
cargo pumps in order to make provisions for
further application of the two-rotor screw
pump. Thus Taiko has coped with a wide
variety of uses of the cargo pump.

The “CSL.CSE" series, pumps
exclusively used for cargo-oil, have been
recently developed by Taiko aiming at the
safe operation of pumps as cargo pumps
for oil tanker or product carrier ships.
(Application for industrial ownership is
pending) They are compact types with high
performance.

M Principal application

Petroleum producrts
: gasoline, naphtha, Kerosene oil, light ail,

diesel oil, heavy oil, etc.

Food
- alcohol(wine,beer)etc.

Feature )

Two sets of screws, one left-handed
and one right-handed, are housed in the
pump casing. The liquid entering from the
intake branches into two directions and is
transferred to the center outlet from both
sides of the casing. Therefore, complete
shaft balance is maintained, and there is no
thrust load applied to the bearing. Since
clearance was maintained between casing
and rotor, and between two rotors, no wear
or leakage occurs.Thus, this pump is
suitable for the handling of dangerous
liguids, liguid with no-lubrication, and
high-viscous liquid.
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. TWO-ROTOR SCREW PUMP CSL. CSE

1. EFEMMED, 1. Low abrasion.
2. FEEBMRDINA Do 2. Non-lubricating oil can be handled.
3. 2L BK4EE (—8.5mAQ) 3. High suction performance(—8.5mAaQ).
4. [UREEGRDIRZ Do 4. (Gas/liguid mixtures can be handled.
PR, A, 7BESOWDETHZEZSURAE Liquid containing up to 80% of gas
TH. BOZEQZHH L. 2 ULETD) (such as air bubbles)can be de-gased.
5. SRMOEHTE, RENPES DML, 5. High speed rotation is possible without
B. BEHILEFRHHRNESNS. oscillation or noise.
7. PEHREL, B. Quiet, continuous outlet flow is maintained.
7. High efficiency
it & Specification )
Total Pressure 0.98MPa at 1mm?2/s
i 4 £
~ (m¥h) | 50 100 150 | 200 | 300 | 400 | 500 | 750 [1000|1200 | 1500
Capasity '
o B
Bore (mm) | 100X80 [125%100 | 150%125 | 150x150 | 200%200 | 250%200 | 300x250 | 350%300 | 400%350 | 400%350 | 450%400
R (min)
BIESERE @) | 000 11500 | 1500 | 1500|1500 | 1500 | 1200 | 1200|1000 | 900 | 900
Speed of rotation
£ =0 | Oil seal 50 100 150 | 200 | 300 | 400 | 500 | 750 | 1000|1200 | 1500
Type | Mechaniical seal | 50M | 100M | 150M | 200M | 300M |400M | 500M | 750M | 1000M | 1200M | 1500M

2
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P TWO-ROTOR SCREW PUMP

IBERUIE Structur & Material

CSL. CSE

LHESEES

@21 (717X718713)

712 702

/07) (920

719 = ﬂ

714, T %J sb

/04)

(% f<> _____ N | OO A

- @> J

(P t?i”j%
FAINWT—IbR  ABZAILY—ILH
Oil seal type Mechanical seal type
CSLFE #m=*k CSL Type parts list

No BRI HEJIS) HE wm = Parts name Materials Use Remarks
001 | o=y FC200 1 Casing Cast iron 1
003 | U4 Ro—R FC200 2 Side case Cast iron 2
101 | =20 sUsS403Q 1 Power shaft Stainless steel 1
102 | 1Eghe 5Us403Q 1 Idler shaft Stainless steel 1
104 | FiRnE CAC402 2 Screw rotor (1) Bronze casting 2
105 | #Eighe CAC402 2 Screw rotor (2) Bronze casting 2
107 | F— S450 1 Key Carbon steel 1
115|542V 0 Fv SCM420 2 Timing gear Cr-Mo steel 2
116 | #+— S45C 2 Key Carbon steel 2
150 | RXPUVY Fwh 55400 1 Bearing nut Mild steel 1
151 | RPUVT TJyiv 58400 1 Bearing washer Mild steel 1
152 | H5— (A 85400 2 Collor (A) Mild steel 2
163| IV RITL—bk 55400 1 End plate Mild steel 1
166 | v Fwhk 58400 2 Gear nut Mild steel 2
166 | v Dvivy 58400 2 Gear washer Mild steel 2
157 | A= (B) S5400 2 Spacer (B) Mild steel 2
201 | HEI0 suJz 2 Roller bearing Bearing steel 2
202 | F#s suJ2 2 #f Ball bearing Bearing steel 2 Sets
206 | #@3irILY  (B) FC200 2 Bearing holder (B) Cast iron 2
207 | #32R)LY  (A) FC200 2 Bearing holder (A) Cast iron 2
209 | #=1/\— (B) FC200 1 Bearing cover (B) Cast iron 1
210 | #5327/ — (A FC200 1 Bearing cover (A) Cast iron 1
381 | LN)LI—Y HIR 1 Level gauge Glass 1
382 | 77— ALC3 1 Air breather Aluminium casting 1
8510 | 2==JlLi 2y 58400 4 | FAI¥—=ILK Seal ring Mild steel 4 | QOil seal type
515 | AAIL¥—=)b NBR 1 Qil seal NBR rubber 1
516 | A1 —)b NBR 2 Qil seal NBR rubber 2
517 | #4)L¥—)b NBR 2 Oil seal NBR rubber 2
518 | #AIL¥—=IL FPM 16 | ZAIL¥—ILR Qil seal FPM rubber 16 | Oil seal type
621 | ¥—=ILr—R FC200 4 | FAI¥—)LX Seal case Cast iron 4 | Oil seal type
523 | 0-U>vJ FPM 4 | FAIWV—=)LR O-ring FPM rubber 4 | Oil seal type
524 | 0-U>J FPM 4 | FAIT—)LR O-ring FPM rubber 4 | Oil seal type
518 | AAIL¥—=IL FPM 4 | XAZAHI—)LaL | Oil seal FPM rubber 4 | Mechanical seal type
520 | XHZAHILV—Ib SUsS316 4 | XAZH)T—)L3L | Mechanical seal Stainless steel 4 | Mechanical seal type
521 | AHY—ILA)— SUS304 4 | XAZHILT—)LL | Seal cover Stainless steel 4 | Mechanical seal type
680 | Fr—X $5400 1 Gear box Mild steel 1
682 | Fo —ZAEIIR 55400 1 Gear box plate Mild steel 1
683 | BHHAE BsTF4 1 Cooler pipe Copper alloy pipe 1
684 | HZ $8400 1 Qil collecter Mild steel 1
685 | RUIAH TSV sSUsS304 2 Flange Stainless steel 2
686 | 754 FCMB 3 Plug Cast iron 3
702 | “e2RHH)\— FC200 1 Safety valve cover Cast iron 1
704 | =25 SCS13 1 Safety valve Stainless Cast steel 1
706 | Z2FE SUS304 1 Safety valve seat Stainless steel 1
707 | Z2F:)(R SUPB 1 Safety valve spring Spring steel 1
712 | )\R\EEX S8400 1 Spring carrier Mild steel 1
713 | HERY SUS304 1 Adjust screw Stainless steel 1
714|0-Uvy FPM 1 O-ring FPM rubber 1
717 | ®RERFvYT FC200 1 Safety valve cap Cast iron 1
718 | 0votw bk 58400 1 Lock nut Mild steel 1
19| #AAR CAC403 1 Valve guide Bronze casting 1
901 | =3 ZI\wF JIPARSI—P 2 Side packing Non asbestos sheet 2
902 | #FIR)LY I\ F JIPAI—h 1 Bearing holder packing Non asbestos sheet 1
903 | Fvr—2)\y+ SITPAI— 1 Gear case packing Non asbestos sheet 1
920 | &ZeHHIN\—)CyF L AT RE b 1 Safety V. cover packing Non asbestos sheet 1
21 | ReRFrvvINNwFy | JUTPAI—b 1 Safety V. cap packing Non asbestos sheet 1

3
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. TWO-ROTOR SCREW PUMP CSL. CSE

/ ,,,,, S | —{L\

A=V AD—AIL—)U=

Oil seal type Mechanical seal type
CSEf? BhmaR CSE Type parts list
No. BRI #EJIS) B wm = Parts name Materials Use Remarks
0ol | =7 FC200 1 Casing Cast iron 1
003| UA RT—X FC200 2 Side case Cast iron a2
101 | FEhgh SUS403Q 1 Power shaft Stainless steel 1
102 feShdh sUs403Q 1 Idler shaft Stainless steel 1 ,:
104 | F¥%he CAC402 2 Screw rotor (1) Bronze casting 2 |
105 | 7ERE CAC402 2 Screw rotor (2) Bronze casting 2 |
107 | +— 845C 1 Key Carbon steel 1 |
1165|9420 v SCM420 2 Timing gear Cr-Mo steel 2
116| F— 545C 2 Key Carbon steel 2 \‘
1650| ¥v¥ Fwkh 58400 2 Gear nut Mild steel 2 i
151| P Dwiw 55400 2 Gear washer Mild steel 2 |
162 A5— (A 55400 2 Collor (A) Mild steel 2 }
153| A= (A) 55400 1 Spacer (A) Mild steel 1 \
154| AX—5 (B) S5400 2 Spacer (B) Mild steel 2 ‘
165 TV RJL—bF S8400 1 End plate Mild steel 1 |
166| XPUVYT Fwb 88400 2 Bearing nut Mild steel 2 1
157 RPUVEG Dwuiv 55400 2 Bearing washer Mild steel 2 i
201 | AEI0#= suJa 4 Roller bearing Bearing steel 4 |
202 | = suJ2 2 Ball bearing Bearing steel 2 i
206 | @WErILY  (B) FC200 2 Bearing holder (B) Cast iron 2 ‘
207 | #2irLyY (A FC200 2 Bearing holder (A) Cast iron 2 i
208 | #@%=K)LY (C) FC200 2 Bearing holder (C) Cast iron 2 ‘
209| #@EAH/\— (A FC200 1 Bearing cover (A) Cast iron 1 |
210| #2H/\— (B) FC200 1 Bearing cover (B) Cast iron 1
211 | #%H/)\— () FC200 2 Bearing cover (C) Cast iron 2 |
212| 0-Uvg NBR 2 O-ring NBR rubber 2 |
213| 0O-UVY NBR 2 O-ring NBR rubber =
381 | LRIWLF—Y AR 1 Level gauge Glass 1
382| T7JU—Y ALC3 1 Air breather Aluminium casting 1
510 ¥—)bU>o 55400 4 | A=)l Seal ring Mild steel 4 | Oil seal type |
515| #4)LY—=)L NBR 1 QOil seal NBR rubber 1 |
516 A1) —)U NBR 2 Qil seal NBR rubber 2 I
517 #AWL2—b NBR £ 0Oil seal NBR rubber 2
518| #AIL¥—)b FPM 16 | #1IL¥—ILRK Oil seal FPM rubber 16 | Oil seal type
521 | ¥y—=JLir—& FC200 4 | FA)WT—=)LK Seal case Cast iron 4 | Qil seal type
523| 0-UVY FPM 4 | #A)I¥—=)L O-ring FPM rubber 4 | 0il seal type
524 | 0-UvT FPM 4 | 74—l O-ring FPM rubber 4 | Qil seal type
518| #A4IL¥=)b FPM 4 | XHZHILY—)LK | Oil seal FPM rubber 4 | Mechanical seal type
520| XAZAHILV—IL SUS316 4 | AAZHILT—)L | Mechanical seal Stainless steel 4 | Mechanical seal type |
521 | XAhY—)bh/\— SUS304 4 | XAZHILY=)LK | Seal cover Stainless steel 4 | Mechanical seal type i
680| ¥V —2R 55400 1 Gear box Mild steel 1
682| F V& —REUIIR S5400 1 Gear box plate Mild steel 1 |
683 | BHE BsTF4 1 Cooler pipe Copper alloy pipe 1 1
684 | W% 55400 1 Qil collecter Mild steel 1 - ‘
685| QLIAHTSVY SUS304 2 Flange Stainless Steel 2 ‘
686| 754 FCMB 3 Plug Cast iron 3 j
702| BEFHN)\— FC200 1 Safety valve cover Cast iron 1 |
704 | B&H7 SCS13 1 Safety valve Stainless cast steel 1 '
706 | BE2FEE SUS304 1 Safety valve seat Stainless steel 1 }
707 | BRI % SUPB 1 Safety valve spring Spring steel 1
712| )\xEER S5400 1 Spring carrier Mild steel 1 ‘
713| AEXRY SUS304 1 Adjust screw Stainless steel 1 ;
714| 0-Uvo FPM 1 O-ring FPM rubber 1 |
716 | REFEIR SUS316 1 Orifice plate Stainless steel 1 |
717 | Re2RFrv T FC200 1 Safety valve cap Cast iron 1 ‘
718| BEE S45C 1 Lock pin Carbon steel 1 |
719| #A4 K CAC403 ] Valve guide Bronze casting 1 |
90| r—ydI\wx JIPRI— 2 Side packing Non asbestos sheet 2 |
902 | &)Ly )I\wF JITVAI—h 1 Bearing holder packing Non asbestos sheet 1 |
903| FVPr—RANvFY AYPARY— b 1 Gear case packing Non asbestos sheet 1 |
920 | Z2FH/\—/\vFY JUTPAI—b 1 Safety V. cover packing Non asbestos sheet 1
921 | Ze2RFvyvINvFY | JYTAY—b 1 Safety V. cap packing Non asbestos sheet 1
922| RERHER/vFY SITPRI—b 1 Orifice plate packing Non asbestos sheet 1 |
|
4 |
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I TWO-ROTOR SCREW PUMP
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Dimension

)

Fittable Screw rotors (shafts) for pump

direction are selected so that the liquid
taken in from the inlet of the pump is
separated into two directions. After going
through both sides of the pump casing, it
flows to the outlet at the center of the
pump casing.

<fEEL Therefore, screw rotors for clockwise
and counterclockwise operation are
different, but you can easily choose the
position of main rotor (shaft) for suction.
L 600 T
EP: RFWE RD LB
Maintenance
Space
JIS10KpY AHKHAD
JIS10K15A
{CSL—400Mb 5 ]f% ol S*
el
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Al T HiHed .
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b 52
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Upper drive Upper drive Lower drive Lower drive Upper drive Upper drive Lower drive Lower drive
cw cw cwW cow Ccw CCW CCW
BORE
TYPE M v A R L RS | CL | GH | €P | CK | G J E M K F N 7 RENNEDS SRS [ ER
CSL- 50| 100 80 | 490| 560(1050| 460|170 | 280 | 225 | 450| 690 | 24 95 | 280 | 360 | 120 | 375| 465| 24 [215 [ 112 | 420| 190 60
CSL- 100| 125 | 100 | 520| 585|1105| 485|170 | 280 | 225 | 450| 690 | 24 95 | 280 | 360 | 130 | 440| 530| 24 215 [ 120 | 440|190 60
CSL- 150( 150 | 125 | 550| 630]1180| 525|190 | 322 | 266 | 510| 765| 25 | 105 | 320 | 410 | 140 | 440| 540| 24 | 240 | 160 | 525 | 240 80
CSL- 200| 150 | 150 | 590| 670(1260| 565|200 | 352 | 276 | 550| 835| 26 | 125 | 350 | 450 | 170 | 490| 610| 24 | 270 [ 190 | 600 | 240 80
CSL- 300| 200 | 200 | 645| 700|1345| 590|224 | 388 | 306 | 605| 920| 28 | 135 | 400 | 500 | 180 | 520| 650| 28 | 290 | 220 | 675 240 80
CSL- 400| 250 | 200 | B90| 745|1435| 640|250 | 438 | 344 | 695(1033| 35 | 140 | 450 | 550 | 200 | 580| 720| 28 | 310 {230 | 705|260 | 100
CSL- 500/ 300 | 250 | 800| 895(1695| 780|280 | 488 | 384 | 770(1130| 35 | 150 | 500 | 600 | 230 | 740| 900| 28 |360 {280 | 840|330 | 110
CSL- 750/ 350 | 300 | 935| 995[1930| 880|300 | 524 | 412 | 8265|1287 | 40 | 150 | 600 | 700 | 250 | 880|1070| 35 [410 {300 | 933|330 | 110
CSE-1000| 400 | 350 |1080(1130|2210(1010| 355 | 635 | 495 | 995|1454| 40 | 170 | 640 | 780 | 280 |1000(1220| 35 [500 [380 [1125| 410 | 125
CSE-1200| 400 | 350 |1120]1185|2305|1060 | 375 | 687 | 531 |1100|1620| 40 | 200 | 680 | 840 | 300 |1020(1250| 35 |540 [400 [1185| 425 | 150
CSE-1500| 450 | 400 |1215|1265(2475(|1130| 425 | 765 | 595 [1190(1710| 50 | 220 | 740 | 920 | 320 {1080|1330| 35 |600 | 440 |1320 | 520 | 160

5
146




I TWO-ROTOR SCREW PUMP

CSL. CSE
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Stuffing box Split coupling

ro—Jowvy
Pillow block

EIHE T
Highly elasticity coupling

T PIINF
Air clutch

L2 IyF

i Air clutch
x B O—F—=
Main engine Y Rotor seal

i

M Driving gear

We can offer some suitable pump
driving method to utilize main engine, aux.
engine and electric motor. There are
speed-increasing gear driving, reduction
gear driving, slipping clutch driving, inverter
& motor driving. In addition to, you can drive
generator and hydraulic pressure pump by
utilzing main engine and aux. engine power.

B. H.
ro—Joyy
Pillow block

RETLVIRYIR =]
Stuffing box

i E%&%’#? OP##F i
highly elasticity coupling ™\ "Out put coupling Split coupling
W IR |
Aux. engine = c =
2UwEYY K ialis N
S v F i T/ o
Speed increasing gear g

with slipping clutch

TRIF9F
Air clutch

kil

lHTRod

s B av

Ju
/‘/@/\Hﬂm
“\ ) [ /(“S

wég\ %

Speed increasing gear ™\ rl 'ﬁ HlkpAl
IF7USvF 4 UE. | RER i 1
Air clutch Generator i—"‘—ﬂ_“-[ﬁg J 4 Suc.
— - v = N O—5—y—
TE "‘m_ﬂ_*f 4 Rotor seal
Generator i i
- - d
AAIWo—5 \
Oil cooler ™= =
RE T4 VIR IR
Stuffing box RETAVIRYIR B H
OP#tF ~|_B. HEB=JBYY Stuffing box Pillow block
' , g;&m& QOut put coupling Pillow block BT 5
highly elasticity coupling " g? Flexibld Co#pling
m [ W% L
Aux. engine — um—t ) ool N E%ﬁtor_b
2UvEvso59F ]| 4SUC
Speed increasing gear S ’
with slipping clutch e - _
Split coupling Split coupling
_— & T s 5
MRS T 4 TNy O ATER W Stuffing Box
}WRepd oD [0]=] BB L n ¢z Oil seal No.
45 45 68 12
P 2T 50 50 72 12
— A 55 55 78 12
400 | 320 360 59 8 14
Grease cup 60 60 82 12
65 65 90 12
70 70 92 12
75 75 100 13
80 80 105 13
85 85 110 13
= 90 61 90 115 13
213*—- 8 g 95 5560 | 470 510 12 14 95 120 13
L 100 100 125 13
105 105 1356 14
63
110 110 145 14
115 116 145 14
) I 120 120 155 14
L 195 700 600 650 67 16 18 195 155 14
140 140 170 14
1410 140 170 14
700 750 67 18 18
150 aue 150 180 14
6
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SCAEW PUMP

GEAR PUMP {

Svacuum
PUMP
ROTARY 180pm BILGE

BLOWER

| SEPARATOR.

SEWAGE

[TREATMENT
DEVICE

CENTRIFUGAL
PUMP

M ISO 900 1 DG
M ISO 900 1 certified

BREVEDEEOFMFBIE [BUSINESS OFFICE NETWORK] ZTEL fZEL,
For any inquiries, please refer to attached [BUSINESS OFFICE NETWORK]

@ COAYOYICEHUIRRAIIHEREE LD FELFUICTHERTIHFZEE T DT ENGDET,
@ The sizes and specifications of the products in this catalog are subject tIMrovement.
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o B OFE HEERDOER OQEMEDR L
FMEHEICO, wkEE G @R (FRBAE OHEEIRTLNOREL
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BEEOHAITIINCO% | FHEME - QEGREROIVTILE @AV THOEANEL
T, @A VTFEHKIER  OMEERELOEEXIE
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W4 (—RI7R 4 FR)
i« VAT LAOLAM | X HAEEAKRY TRA D N—REH#S R T L
fESA4 MRSt RERTEERT EIRE | 072-361-2947
RS « AT AOBEEE (LIS - YATMER DN D BE I, Al O34 DA T EVY,)
Group Starter Panel Inverter Panel
sedl ool o I RSP . . i o2 N
<.. : :
v :

® Speed Control i

i Temperature
i Regulatiing
Valve

Temperature
Sensor

O I % --------------
Temperature
Sensor
O O
Sensor
Central Cooler Lube Oil Cooler

Sea Chest /I\
Over Board

Cooling F.W. Pump * Valiable Voltage Valiable Frequency Inverter

AEEKR T (B—4—) QEEERE A N—24|#T 2T RO TEHEB HEERT 5.
BIEREILLLT DIERICEDE, 50~100%DEFHTHIET 5,
OBIEKEE QREFRETHFAE QOF#EHR @HIEKEE

B/ BIMEEEROBH, 2% B, mhR%E4E1c, MEHPEZAICEEHL TS N,)

ROTOEENIIEERELD 3 BTEHINST-O . BER$%E 50%&L THIFEIL-5 & DEHEIHI(X.
0573=0.125 &Y., FxK$ 87 5%DEIHEIFNELH S, F-. REMBEDIEBICOELYREDEES
HZ5ENTED,

B) H - S AT LONF 0T BH Y E LI HIRMAEVET,
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NANIWA ECOLOGICAL OPERATION

Introduction

Naniwa Pump supports customer expectation for “greener ships”, paying close attention to the following
parameters.

ving Energy

Current central cooling system design runs pumps continuously at full speed. Capacity of Main Cooling
Sea Water Pumps has been calculated based on 100% main engine load at 32 degree C sea water. Depending
on actual vessel operating condition Main Cooling Sea Water Pump discards sea water to cooling system.

: Required Pump Required

Sea Water 32degreeC = 25degreeC  18.4% Down 45.6% Down

*Based on 8,000teu Container carrier

Working Principle

Naniwa Pump developed NEO-ME series to operate Main Cooling Sea Water Pumps with economy and
safety. Its standard features are as follows:

High response performance 0% Speed at 100% . Cptimizédrﬂ‘obé'l‘a:ficm fQ
to main engine load F.W. Circulation ~ vessel speed reduction

Adaptive to sea water |

ve W ~ Full time minimum fuel
temperature change |

' ”'Athm'a‘ﬁc"SFIushing consumption

Naniwa Pump designed NEO-ME series controlling rotational speed of Main Cooling Sea Water Pump
according to following information.

Temperature
Regulation
Valve Position

Fresh Water
Temperature

Sea Water
Temperature

Minimize seawater

Control rotational speed | ... 9
quantity to CCS

of Main CSW Pump

Reduce output of
electric motor
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Diagram for Central Cooling System with NEO-ME series

Group Starter Panel

Inverter Panel

@.D
00’

e.l:l
oe’

etl:l
oa’

Sea Chest

o Speed Control &

Cooling Sea Water Pump

Over Board

Temperature
Sensor

Valve Position

memsmass s VIS RO ===~ Basic Supply Scope ==

L]

L]

. Tempera}fure Temperature
¢ Regulatiing Sensor

i Valve

L}

Inverter Panel
Group Starter Panel

Cooling S.W. Pump & Motor
Cooling F.W. Pump & Motor

Pressure Transmitter (P1)

Pressure Transmitter (P2)

Temperature Sensor(T1)

Temperature Sensor (T2)

Temperature Sensor (T3)

Fresh Water Temperature

Air Cooler

Central Cooler

= —
®

Temperature
Sensor

Lube Oil Cooler

*Valiable Voltage Valiable Frequency Inverter

Cooling F.W. Pump

How does NEO-ME affect fuel consumption?

E Fuel Consumption of Generator Engine

334.8ton/year

E Cash Flow

Cost(USD)
1,200,000

1,000,000

800,000

600,000

400,000

200,000

0

44.0ton/year

amssms \\ithout NEO-ME / e With NEO-ME Basic Technical Data

a) Ship type: 9,000 ~ 10,000teu Container Carrier
b) Inverter Driven Main Cool. S. W. Pump:
2 set x 1,500m3/h x 20m x 125kW x 1,150rpm

c) Shaft Horse Power at specific QH point: 110kW
d) Average Rotational Speed of the pump: 575rpm

(50% of rated speed, Assumption)

d

e) Shaft Horse Power at 50% of rated speed: 13.75kW
f) Design Data of Aux. Engine
- Rate of fuel consumption: 190g/kWh

/

- Efficiency of generator: 94%
- Operation time (Assumption): 7,000hours per year

el

g) Efficiency of Inverter: 95%
h) Electric Motor
- Rating: 125kW-6P

-

— - Efficiency: 93%

i) Bunker Price: USD 600/ton

Del.

1year

2year

3year dyear

Syear
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Monitoring Panel for NEO-ME series (12 in Touch Screen)

E System Diagram

® Monitoring 1 (Present Operating Condition)

€ naniwa pump

GROUP STRATER PANEL

FREQUENCY.
RUNNING HOUR
TR EEEETE

'

OVERBOARD

_ MONITORING-2

€ naniva pump

MAIN COOL. SW. PUMP
OPERATING PUMP
| OPERATING FREQUENCY
I PUMP REVOLUTION SPEED
INLET PRESSURE
OUTLET PRESSURE
TOTAL PRESSURE
CAPACITY.
MOTQR OUTPUT

g

ENERGY SAVING RATE.

RUNNING HOUR

i MAINENGINE
coorew terrene (i) G
coov rw. outierteme. (r2) [EHN ©
_ CENTRAL COOLER
seawaterinvierteve. 13) [N
TEMP. REGUIATING VALVE
BY.PASSFLOWRATE

| svs.DiaGRAM. I

ENERGY SAVING RATE

70 8

M/E RATED FUEL CONSUMPTION
ACTUAL FUEL CONSUMPTION
ton/day

0% 25% 50% 75% 100%
PUMP REVOLUTION SPEED

ENGINE/COOLF WL OUTRLTEME, .

 PERFORMANCE

REVOLUTION SPEED 1350 [
INLET PRESSURE -

- OUTLET PRESSURE
TOTAL PRESSURE
capacrTY
MOTOR OUTPUT

- PUMP EFFICIENCY.
- RUNNING HOUR

| svs.DiaGRAM |
| MONITORING-1 |
MONITORING: 2

PUMP SPECIFI
MODEL =
BORE
CAPACITY
TOTAL PRESSURE
SUCTION PRESSURE

. REVOLUTION SPEED
Mbmk OUTPUT
POWER SQURCE

Standard Table for NEO-ME series

E NEO Controlled Pump

FEWV-250

Pump Model FEV-250-2

Capacity (m®/h) 300~580

450~830

830~1100 1100~1600

FEWV-300 | FEWV-350 [ FEWV-400 | FEWV-450

1600~2100 2100~3000

FEWV-500

Motor Output (kW) 30~55

55~110 75150
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N EO " IVI E e P (2 pumps parallel running )

A NEO CONTROL PANEL
B \ C \ 550 500
STARTER PANEL ‘ INVERTER PANEL | : 0

NO.1 NO.2 NO.3
MONITORING
PANEL

1900

cg

Operating Condition 2 pumps parallel running

N EO 7 M E _S (1 pump singular running )

A NEO CONTROL PANEL
| ¢} i 550 500
STARTER PANEL INV.PANEL } 1 1
NO.1 NO.2

MONITORING
PANEL =)
Ll |t L =4
o 5

Operating Conditio pump singular running
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Pump@Sea

Naniwa delivers top efficient pumps & systems

NANIWA PUMP MFG. Co., LTD.

Main Office

11-5, Shinmachi 3-Chome, Nishi-ku, Osaka 550-0013, Japan
Tel: +81-6-6541-6231 / Fax : +81-6-6541-7492
e-mail : info@naniwa-pump.co.jp / Web : naniwa-pump.co.jp
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JRCS Smart Series

J-S/Eco

JRCSHEAIREEZREMLET,

JRCS Smart Eco Sysiem

BB ICHIGT HmAEKEE, THEBOAFEBKEEDELICELT
A N—SEBERET, EHMONHIBWZITICLET, REGEIRMENFONFET,

AT RHFE

@ F THORERLRRICT, BE~RILIOPEOMB THONDEIREREZELTLET,

@ HFHBKEEIYBKEENMEVWEEHTOER . THAFTOENERDIEZES. KELEILR
MRNAFHEET

@ REERMEBREBLC T, BAKRITION—SBHREZEH I NI EORATLADDHAREI
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PRI DA NS,
70%NEIRERE
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ﬁ 200000 F—  160kw-4008ETDE. - /
' : . $I90,000K gh =
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gg — o
U 100000 —— 300$/ton
S
$
~ 50000
O 1 i 1 1
0 100 200 300 400
BIKRY T (kw)

JRLS. JRCS MFG. CO.LTD.
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[ExxBR]
RULO2F v )FOERE
#k | X | Kod 60kW ETIAFMR 75kW ETRHMR

BE | A | BERK ‘
)| %) | (o) | o | R B | 1wcsom) | R WRU qgoa) | 1gesom)

85 | 55 | 46.2 | 138 ¥4,632 ¥1,158,000 | 57.8 | 17.2 ¥5,790 ¥1,447,500
70 | 50 347 | 253 ¥8,493 ¥2,123,250 | 43.4 | 316 | ¥10,617 ¥2,654,250
32| 50 | 41 | 19.1 | 409 ¥13,727 ¥3,431,750 | 23.9 | 511 | ¥M17,159 ¥4,289,750
30 | 35 | 119 | 481 ¥16,158 ¥4,039,500 | 14.9 | 60.1 | ¥20,198 ¥5,049,500
0 30 | 7.5 | 525 ¥17,640 ¥4,410,000 | 9.4 | 656 | ¥22,050 ¥5,512,500
85 | 30 | 7.5 | 525 ¥17,640 ¥4,410,000 | 9.4 | 65.6 | ¥22,050 ¥5,512,500
70 | 30 | 7.5 | 528 ¥17,640 ¥4,410,000 | 9.4 | 656 | ¥22,050 ¥5,512,500
20| 50 | 30 | 75 | 525 ¥17,640 ¥4,410,000 | 94 | 656 | ¥22,050 ¥5,512,500
30 | 30 | 75 | 525 ¥17,640 ¥4,410,000 | 9.4 | 65.6 | ¥22,050 ¥5,512,500
0 30 | 7.5 | 525 ¥17,640 ¥4,410,000 | 9.4 | 65.6 | ¥22,050 ¥5,512,500

DEREHRE 1 0.2kg/kWh, CHEil{fi#s 1 700USD/ton (¥100/USD) = ¥70/kg
MOHER (kW) = B4 (kW) x (RO TREEU60Hz) 3, Bl (kW) = B (kW) - 3 (kW)
Bl) Ko FIOHZEER = HR (kW) = EHEOKW x (1/2)° = 7.5kW

Bl (kW) = GOKW - 7.5KW = 52,5kW
18 : 52.5KW x 0.2kg/kWh X ¥70 x 24h = ¥17,640, 14 : ¥17,640 x 2508 = ¥4,410,000

* EHAFAICS0(85%) TH. WAREN20°CL T THAIIRAYNRLS /oI D,

i%B) W - S AT LOHZu7i3h Y LIZ IRV ET,
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198 Fuel costs (USS/ )

!uj] BRI  Navigation time
e 3,000 | a000n | s000n | 6000n

| BIMEL coworor | 51 | (N reicoss 18,666 24,388 3010 | 37332

&) (HEEIEE Fuel costs) 11,346 15,128 18,910 22,692

#lg |s2c| =

E % - (I Fuel costs) -7,320 -9,760 -12,200 -14,640

Y 2%k o > (HAEIT Fuel costs) 7,320 9,760 12,200 14,640

g 13 § (MM Fuel costs) -11,346 -15,128 -18,910 -22,692

S8 [, |, | ewmrees 2028 | 394 | 4880 | 585

= C

(B Fuel costs) -15,738 -20,984 -26,230 -31,476

i5) Hdy - Y AT LONZ 0T RH Y LI SIRMTBEONET,
160



Cooling Sea Water Control Ssem

O — 2 - 5 > _—
v 7EEESFEIC L 28 AT L
Cooling system by the pump speed control
BRAY MCBIFZBREREBICEDE. 4 VN\—ZICLZBKRY TOEGEHBEHIEHT ST LT,
RELGBKEZ Y —JITHL. BRZNRE AT SV RATLTY,

The pump is controlled with optimal speed by inverter based on the temperature information monitored at several points.
By optimizing the pump speed, you can achieve considerable energy savings.

: ;’ﬁﬂ(?ﬁfﬁt‘/ﬂ Seawater temperature sensor
. ;ﬁﬂ(Ejth‘Jb‘ Seawater pressure sensor

. 7§7J<;E1§t’ Y Freshwater temperature sensor

JrbkO—-bazy b HMI % v FI(RIL
Control Unit HMI Touch Panel

=t )

Fresh water pump ?

mAEERETER .

Temperature control

1V)\—% . —

? ? Inverter = \'
el { L
BKRYT =RARIT
Sea water pump H—5— Three-way valve #HiE
(BA3ZIRER) (. BRI E)

Heat exchanger Heat source
(Main engine and Generator)

! LTI,

HROHIRIE, FPEFLEBELLDIEENBDET,
Product specifications are subject to change without notice.




FiBkiRE & BRMEICTT 218E IR R—E

for each seawa

ature and navigation time.

K& Fuel costs (USS/ £)

BN ffEBSRY  Navigation time
EIeCtEiISV\F;)ower 3,000h 4,000h 5,000h 6,000h
HIEE L Control “off 51 (18 Fuel costs) 18,666 24,888 31,110 37,332
w | rm Fecoss 11,346 | 15,128 | 18,910 | 22,692
@ | = il (g Fueicoss)  -7,320 -9,760 | -12,200 | -14,640
5 5 g ’ 7 ’ 7
Vol gk (AKB Fuel costs) 7,320 9,760 12,200 | 14,640
9 | J 82 e ) 2 (i recoss  -11,346 | -15,128 | -18,910 | -22,692
— S | o o) 2,928 3,904 4,880 5,856
(s Felcoss)  -15,738 | -20,984 | -26,230 | -31,476

T TEEHHEICE S KRIEGE TR
Significant energy saving via the pump speed control.
BELVY—IC & BAMBKRY TRE-2—DEERZER - S THRHNEZKIBICHIRLETY,

Fuel costs can be cut significantly due to the temperature sensor monitoring and
control of the rotation speed of the cooling seawater pump motor.

Eﬂﬁﬁl *%% Annual energy savings
BE-Eaid Ti9EAGERE @ 25°C, fiiBRERg @ 5,000 BERY / €E. BREIE : USS0.122/kWh (US$610/kL)

Calculation parameters - Fuel costs: US$ 0.122/kWh (US$ 610 / kL), Average sea temperature: 25°C, Navigation time: 5,000 hours / year

Us$26,230

84,

FIHDOEE  Equipment B]MH «w) PREIE (USS/ year)
*mﬁﬂﬁ L,O)i%ﬁ' Non PiVA equipped 51 31 ,1 1 0 ﬁ*ﬂgﬁu;ﬁ

COST DOWN

EHOFIEY AT LEEDIES Piva equipped n 4,880

* PRRLE (Fuel costs) =5,000 (h) X 0.122 (USD/kWh) X EF7 (Electric power) (kW)

U 7’11:9 »r Md;‘t v FINRIVRT

The touch panel displays the recorded data in real time

RKTH5
—iEER

Centrally managed - from system control to pumps

VAT LHEHET

Ry T8V AT LELT—ATRMETETT., RV 7

A—H—05gHEFNLTEHIRIEDT v 7,
This is a set including the pump, offered as a system. Energy saving

efficiency is increased by taking advantage of the strengths of the
pump manufacturer.

BiEEGT — 2 LHICAIXMRPEHERBRENV T ILEA
LTFHMiERIEE, T — 22y FNRIVICRRENE T,
Energy savings are automatically recorded for each type of

operational data. Each can be called up in real-time on the touch
panel screen for evaluation.

SHHE,. RRICEATIRBRIETE S5 CTTRRBLREDIET,

www.hsn-kikai.com
079 436-3002 +81-79-436-3007

HEE) (Overseas sales department)

[ E-mail | overseas@hsn -kikai.com
F SR TEMRAT o506 rmemsmsmnsm 1 T8 530

HSN-KIKAI KOGYO CO., LTD.

1-5-30, Furuta, Harima-cho, Kako-gun, Hyogo, Japan 675-0146
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A N—3ERB X ImHEBKAR T

Inverter Driven C. S. W. PUMP

A2 NS AHBAR TR T L

PERDBHBKRY T, —EHBEGED-ODFRELMANEBHEHETHE
H*(Z, BKEEICEH>TIEIMADBKGHRFEISBAHR[KELZOTLS,
FCT, AHEKBEZERLTHEABKR T OREEHEA 2 /\—F2TH
EEFHL., MADOBRAEF I ICHIEL-RBEAEANBKEEZHIETSHET.
EBIREEMNAIREERYET,

ALRTF LI, BERLFOIZ4YNTHEHREIXATEETT,

Rk RT L RT LB

REBEKR T

REOMBICLLIEIRBREIO—ILER

A IN—EEREIR S HBKARY TR T LIZEZaTHROEHE (A A
—3—0Ov/\H) [CT&BT—42Z ML, KELEIRDRSEONDED
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50 500

& 40 F 400
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g = | —— Sk RLTH A
X <0 = kW)
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) g 30 300 S | —e—imikiRE
r;\" o i X (°c)
X 0 ~ E ol B LB B
E =% K FKRYERE

i & | R c)
Hxw 20 200 KRS R
DY 8 “c)
.E s H —a— EHH A
,L% 10 L 100 (X 100kW)
e
S

0 0

0 0.02083338341666667 0.0625 0.083333383104166667 0.125

(Hr)

(&) HRFE:9300TEUaVTFHR

R EERE 190 g/PSh
REME 94 %
FRIEEE 80 %
4F 5] 18 $ix B R 7,000 Hr
_ = 132 kW X 3 sets
RRSIESR, oM (2&3EER, 18 RFV/3)
BEIMXHE 93.7 %
BHBKRTEEYA A 16 kW
GEEMEROESHME ) (Ao"—B1E4=Y)
e 326 ton/year (%)

FRARRE [(264—32)kW X 1.41 ton/year-kW]
KR E 26~27 °C
(%) &  1.41 ton/year-kW (RE#M 1kWH H YYD EBREEHIFEE)
[#AAELE]

i fE 5
a7k 69 &
A>T 77 18
Bh— 45
RORO/i 2 £
E) 20142 A ER—R

AZE#MKEIS1t

HRX%ft:TEL 044—542—2401 FAX 044—542—2410
BiFa%4t:TEL 06—4797—2450 FAX 06—4797—2453
AMFZE:TEL 092—722—2448 FAX 092—722—2300
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	(3) 冷却海水ポンプインバータ制御装置　（ＪＲＣＳ㈱）
	(4) 冷却海水ポンプのインバータ制御　（大洋電機㈱）
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