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SPECIFICATION SHEET SASAKURA FRESH WATER GENERATOR

1. PARTICULARS (1)
Document No. A140340100
Classification Society (_LABS &) B
Type - TubulsF Type
Model KE25 B -
Capacity of Distillate 25 t/day
Max. Salinity 10.0 ppm B
No. of unit per ship 11 unit(s)/ship
~ Cooling Method ~_Sea Water
Cooling Water Inlet Temp. 320 °C Outlet Temp. 423 °C
Quantity —  m3/h Max. Press. Loss 35 mAq
Jacket Cooling Water Inlet Temp. 800 °C Outlet Temp. 69.2 °C
Quantity 56.2 m3/h Max. Press. Loss 3.0 mAq
Steam Injector System None
Condenser Cover Design Pres. 0.34 MPa WTP 051 MPa
Heater Shell Design Pres. 0.35 MPa WTP . 0.53 MPa
Evapo. Shell & Heater Cover Design Pres. 0.1 MPa WTP 0.15 MPa
Distillate Pump & Motor Quantity 1.2 m3/h Head 30.0 mAq
Pole 2 Output 075 kW
o Protection P44 Insu. Class B
Ejector Pump & Motor Quantity = 60.0 m3/h Head ~ 48.0 mAg
Pole 2 Output 150 kw o
B L Protection P44 Insu. Class B o
Power source(Motor) AC 440 V 60 Hz 3 Phase ) -
(Indicator) AG 110 V 60 Hz 1 Phase N
Unit SI
Name Plate English -
Caution Plate English
2. MATERIALS
Shell Tube Tube Sheet Cover
_Evaporator - Mild Steel - - Mild Steel
Condenser - Stainless Steel Alum!. Brass _ Naval Brass Cast Iron
Pre—heater Alumi. Brass
Heater Mild Steel Alumi. Brass Naval Brass Mild Steel
| Water Ejector Body : Cast Bronze Nozzle : Stainless Steel o
Deflector Fiber Glass Reinforced Plastic (F.R.P.)
Demister Stainless Wire o
Pipe (Sea Water Line) 90/10Cu-Ni, Copper, Stainless Steel
(Fresh Water Line) __Copper & Vinyl Pipe
Pump Casing Casing Ring Impeller Shaft Shaft Seal
Distillate Pump Cast Iron Cast Bronze Phos. Bronze Stainless Steel Mechanical Seal

Ejector Pump

Cast Bronze Cast Bronze

Phos. Bronze

Stainless Steel Mechanical Seal

3. PAINTING & COATING

Shell

Cover

Internal (Evaporator)

Hypalon Coating

Pure Epoxy Coating

. (Condenser) — ... Pure Epoxy Coating
(Heater) — Hypalon Coating (Bottom Cover)
External Painting Color Munsell No. :  7.6BG7/2
4. ACCESSORIES (unit set) (Refer to “"PIPING DIAGRAM”)
Item Q'ty Item Q'ty
_Distillate Pump with Motor 1set Chemical Injection Unit 1set
_Ejector Pump with Motor Iset .
Flow Meter 1pc o
 Demister . | _1pc
Deflector L e |
Air Vent Valve o ww ~ o
Relief Valve for Evaporator 1pc -
Salinity Indicator B 1set
Solenoid Valve 1pc
Gauge(Press, Compound, Vaccum) iset |
Thermometer S 1set
Water Ejector 1set

5. SPARES & TOOLS

(Refer to "LIST OF SPARE PARTS AND TOOLS")

SASAKURA ENGINEERING CO., LTD.
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DWG. No.

A140340060

Rev. | Equipment

FRESH WATER GENERATOR

DWG. Name

HEAT MASS BALANCE

Moedel

KE25

' NN\
TO OVER BOARD COOLING WATER
— NN\
423 °C m
EVAPORATOR
55.4 °C
-0.085 MPa
(639.0 mmHgV.)
69.2 °C
—

JACKET COOLING WATER

=

BRINE

80.0 °C
56.2 m3/h

T

2458.0 kg/h

FEED WATER f

50.5 °C
3500.0 kg/h

HEAT CONSUMPTION
ABT. 7045 kW
(605859.0 kcal/h)

DISTILLATE
© -

504 °C
DIST.PUMP 959 t/day

Ch

EJECTOR PUMP

SEA WATER
320 °C

Alumi. Brass

SASAKURA ENGINEERING CO., LTD. OSAKA, JAPAN
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DWG. No. Rev. Equipment

A140340510 —

o FRESH WATER GENERATOR

DWG. Name OUTLINE DWG of DISTILLATE PUMP Model v
K,
(HORIZONTAL CENTRIFUGAL PUMP) 40+3/4MSSm
ROTATION
A_‘%
90 g LL
A Rc3/8
= [
~ S T A1
CABLE GLAND
20 110 20
4-¢12 M10)
a%) o) w
Sl L]
o o) =
PUMP MOTOR

Capacity 1.2 m>/h | Frame No. 80M
Head 30.0 mAq | Poles 2
Suction Bore JIS 5K-40A Output 0.75 kW
Delivery Bore Rec3/4 AMPS 1.55

Insu. Class B -

Protection P44

Bearing No. O.S. 6203727

Bearing No. L.S. 6204272

Gland 20b

LL 226.0 mm

KB 1435 mm
Mass 15.0 kg Mass 12.0 kg

SASAKURA ENGINEERING CO., LTD. OSAKA, JAPAN
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DWG. No. Rev. | Equipment
D12078 e FRESH WATER GENERATOR
DWG. Name SECTION VIEW of DISTILLATE PUMP Model
¥,
(HORIZONTAL CENTRIFUGAL PUMP) 40 3/4MSSI77
20
2
nm |
I
i
=
KA
\
(]
MATERIAL MATERIAL
PART N 'ty |PART N .
°| NAME of PART 1= omMNaTION [svmeor] &Y °| NAME of PART I ommaTion Jsvmsor] &%
001 | Casing Cast Iron FC200 | 1 Coupling Bolt
0 Rolled Steel SS400
003 | Impeller Phos. Bronze CAC502A] 1 305 Nut & Washer ole ee 3sets
020-1 | Casing Ring Cast Bronze CAC403] 1 404 | Pump Frame Cast Iron FC200 1
020-2 | Casing Ring Cast Bronze CAC403] 1
101 | Shaft Stainless Steel [SUS420J2) 1
| 103 | Impeller Key Stainless Steel [SUs42002 1
110 | O-Ring Rubber NBR 1
120 | Impeller Nut Stainless Steel | SUS304| 1
124 | Impeller Washer Stainless Steel | SUS304| 1
__if_ag_ Coupling Set Screw | Cr—Mo Steel SCM435| 1 520 | Mechanical Seal EA560-25 - 1
301 | Coupling Cast Iron FC200 1

SASAKURA ENGINEERING CO., LTD. OSAKA, JAPAN
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DWG. No.

A140340511

0

Rev. | Equipment

FRESH WATER GENERATOR

DWG. Name

OUTLINE DWG of EJECTOR PUMP
(HORIZONTAL CENTRIFUGAL PUMP)

Model

100NTSm

ROTATION

360

100‘ 210

CABLE GLAND
20
4-019 (M16)
o o
50
8 E
PUMP MOTOR
Capacity 60.0 m/h | Frame No. S160M
Head 48.0 mAq | Poles 2
Suction Bore JIS 5K-100A Output 15.0 kW
Delivery Bore JIS 5K-100A AMPS _ 240
Insu. Class B
Protection P44
Bearing No. O.S. 6208ZZCM
Bearing No. L.S. 6310ZZCM
Gland 25a
LL 493.0 mm
KB 213.0 mm
Mass 65.0 kg Mass 117.0 kg

SASAKURA ENGINEERING CO., LTD. OSAKA, JAPAN
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DWG. No. Rev. | Equipment
D39365 0 FRESH WATER GENERATOR
DWG. Name SECTION VIEW of EJECTOR PUMP Model
100NTSm
(HORIZONTAL CENTRIFUGAL PUMP)
OB 0096290 ) (o)
008
:ﬂ\ \ ] __f} [ ] =
L
|
[ 4
|
‘ MATERIAL MATERIAL
|PART No. "ty [PART No :
o NAME of PART ' —SoViNaTioN [svmsor| &% o NAME of PART = oNiNATION [svweor] &%

001 | Casing Cast Bronze CAC403{ 1 158 | Coupling Set Screw | Stainiess Steel susso4| 3

003 | Impeller Phos. Bronze  |[CAC502A] 1 404 | Pump Frame Cast Iron FC200 1

008 | Stuffing Box Cast Bronze CAC403| 1 540 | Bolt Rolled Steel SS400 | 4
020-1 | Casing Ring Cast Bronze CAC403| 1 551 | Air Vent Valve Brass c377iB| 1
020-2 | Casing Ring Cast Bronze CAC403| 1 091 | Drain Plug Brass c3771B| 1

051 | O-Ring Rubber NBR 1

101 Shaft Stainless Steel | SUS304 1

103 | Impeller Key Stainless Steel | SUS304| 1

122 | Impeller Bolt Stainless Steel | SUS304| 1

123 | Impeller Washer Stainless Steel | SUS304| 1 520 | Mechanical Seal EA560-30 — 1

125 | Impeller Washer Stainless Steel | SUS304| 1

SASAKURA ENGINEERING CO.,, LTD. OSAKA, JAPAN
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DWG. No. Rev. | Equi
° MA3061-001 o | "™ FRESH WATER GENERATOR
DWG. Name OUTLINE DWG of SALINITY INDICATOR Model SK101
(CONDUCTIVITY METER)
4-¢9 HOLES
-
] | [¢ i
SALINITYJINDICATOR
{CONDUCTIVITY METER)
POWER| O O | Auamn
o ,
I O <)
prm '
. ALARII ADJUST -IE -
B a | } _ o~ = $ n
Tff;f.f' @ | -@Aum VALUE I N N [I
H POWER SW *@ I @um cur “
#SASAKURA ..
oW [ 000 0fe [ilRi
\ 2 80 2.5
EARTH BOLT
160 RED GREEN
140
0.6/1kV FPNP-4-0.75
d(== . 7% WASHER
$ & / \ ! RUBBER PACKING
N S | S li
$‘I i I$ — L
I
= —q|llJ _connpcTOR
e
m
< I
o M30%2
e
m D O (
<
Cable Connection Coaming Cable 0.6/1kV FPNP-4-0.75
@ for Cell 3% —_ Power Consumption 10 w
®) for Alarm — Mass Indicator 23 kg
@) for Solenoid Valve % — Cell & Cable 0.4 kg
@ for Power - Voltage AC 110V
3¢ Maker Connection

SASAKURA ENGINEERING CO., LTD. OSAKA, JAPAN
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FRESH WATER GENERATOR

SK10171

Equipment
Model

Rev.

(CONDUCTIVITY METER)

MA3061-003
DWG. Name  BLOCK DIAGRAM of SALINITY INDICATOR

DWG. No.

|
|
L
| r—
__ | |
AZI- 0t O | | 1
A HEB% PP
* S
T+ o 11 H o0 L%
AL o _ ‘NS FONVHD
9 _ LT FONVE 1104
; N HETHITNE wddog
Of
|7 v —t —=| NOIJVSNZNOD _
7 1 1 1 U *dnaL wdd (03
Ly o 1
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§ 18 *9o1n0s _ _
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ERLECTED § T
vEIRY oN |Or e | fiietnd [
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(10931009 [viiueiod UON) 1L | _
LOVINOD WaVIV Loy 1O - \ - Lo N
(YEIRE) Ll | |
Hiny 09|0rg O L
{1081u0d [BI1UELOJ oN o 9 o |
WIVIV' 1XE 0T - m
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SASAKURA ENGINEERING CO., LTD. OSAKA, JAPAN
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DWG. No.

MA3069-001

Rev.

Equipment

FRESH WATER G

ENERATOR

DWG. Name

OUTLINE DWG
of CHEMICAL INJECTION UNIT(25L)

Model

PZD-31-VEC-HWJ

PTU-25

380

10

360

10

0330

] \ 2-910

CHEMICAL LIQUID
SUPPLEMENTARY PORT

R3/8

AIR RELEASE VALVE

4

.74

CABLE bHm

o

L]
4
=t EARTH
j DRAIN / GREEN)

PILOT LAMP

STROKE NUMBER SETUP MODE

MODE/SET/RESET

\ STROKE NUMBER UP
STROKE NUMBER DOWN

35

520

L

555

EEDING PORT ASS'Y
DURING OPERATION, OPEN THE
GEAER 1 EHERRRTRAC &

S BEK ER
TEST CONDITIONS:CLEAR WATER,

3
ol /’
W <> 95
S 4
=) V4
15
oLmin) | 4
5
O 50100 150 200 759 3
(spm)
R ba—2

VALVE A LITTLE BIT.

ROOM TEMPERATURE
——1.0MPa

0
HERTERE

STROKE COUNT

xR
PERFORMANCE CURVE

Max. Capacity 30 ml/min{| 6 | Braided Hose PVC 11¢09%X p4 L=5m
Max. Pressure 1.0 MPa 5 | Check Valve PVC 1 | TSV-VE-OOH
Stroke Rate 0~300spm (0~ 100%) 4 | Magnetic Pump - 1

Power Consumption 15 w 3 | Tank Cover PC 1

Voltage AC 100~240 V 2

Max. Current 2 A 1 | Tank Body PE 1| PTU-25

Total Mass 5.2 kg No. NAME MATERIAL |Q'ty, REMARKS

SASAKURA ENGINEERING CO., LTD. OSAKA, JAPAN

“MA3UBY-00T-00



TEST RECORD OF 5 51

FOR:

SASEBO S.S8761

TLLATE PUME
MESSRS: PuMPNe. 1621835 Date of test  pf7. TAN - 08
SASAKURA ENGINEERING Inspected by
CO., LTD.
PUMP MOTOR
Type 40X3/4K55 Haud 457 C Output 0.75kw Frequency | ({112
Capacity ' ) 0713 //1 o 0.6m Voltage 440V Stezsin- |y (7,
Total head Garee| GQIT.20 hPa | [l 1 BBA Maker | (MMELLQ
Revelvine 3 f~ JU ain L Feed™| 3y gmim =) | N [BRyu £ 039
T Revolv- Capacity Pump head Theoretical Motor output
e speetling Efficiency
: Time Delivery Suction Total
Voltage |  Current
N
o min~! nii'/ b M it m kw v A kw %
! 3197 0.00 | 255p|-8.80 3.3 o000 |lyo| 4 a5 0.b0| 0.0
2 3479 0.90 | >4.00/-8.20 32.3| 0.08] & 1. 3% 0.65]| (2.3
3 3yb3 1 b0 | >1.50|-2.8p 303 | 0. 13| 1wt 0.70| 18.8
4 3ub2 1.90 | 18.00|-3.8p 268 0. ¢ - Lutb 0-70| 19.3
5 346/ 2. 10| 13,00 -2.80 20,8 | 012| = NIy 0.70 | 17.8
[
7
8
9
10
btwospheric Pressure So/p hPa Condenser Yacuum 2,9 hPa
Remarks: ) Temper- | Room ) & Viscosity (mm?%s)
1. Continuous running test was carried out ature | Liquid 12 Density /
from “7: 30 to l&: 00 IJe) Bear. coupling side Vibration P-P(um) /
2. Capacjty measured by Bear. opposite side o Noise dB (A}
Flow Heter , s -
3. Priming pump test —_— Checked by
4. Safety valve adjusted at — zulc.tnest O b FPa (Y-12-07
3600 g L SiEan
500 [ 40 = ; :
J 400 e 1 -
Al 0 s g - T
=
20 20
1000 10
0.5
% W i Total hund / 2 . 2
R |RpM| @ - Pl
7 H Capacity (m7/h) @

@®

Approved by

TEIKOKU MACHINERY WORKS, LTD. % o A

Recorded by 2




' :SASEBO S, 76!
TEST RECORD OF EIECTOR PUMP FOR: SASERD §.761

MESSRS: PUMP No. 1 62013 Date of test 96, MAR. 200 &
SASAKURA ENGINEERING repected by
CO., LTD.
PUMP MOTOR
Tyee [100NTSm faotatd Output |15 kw [Frequency |60 [z
Capacity | &0 m/h - | Sueme- _— Voltage |44 (0 V Sewn 10,0, .
Total head | & & m e Cofvant® 20 A Maker INTSHISHIBA
Revelire [ 2500 min? Revel™o 3600  min L [ Ree | 12073 9u]
T Revo!v- Capacity Pump head Theoretical Motor output
¢ speet;ng Efficiency
i Time Delivery Suction Total
Voltage Current
N
o min~! kW v A kw %
1 3580] 0 0 bool 1.0 59.0]  o.oldyol 1.0 6.9 0
2 35671 /22| 267 k8.0 0.5 LBl w2 , /5.0 .41 yyt
3 35571163 ¥7.0 Syg 0.2 b%2.8] 6.9 . 8.5 1 bl 59.4
4 by 74 by .8 u3.0 -0.] y3. 1| 85| » 21, 0 13 1] 644
5 3bs3|/92| 82.77| 380 -0.6 38b| 97| » | 235 7] 59.¢
6 B
7
8
9
10
Remarks: Temper- | Room /3 Viscosity (mm?s) /
1. Continuous running test was carried out ature | Liquid | O Density /
from || 00 to |2 00 (’c) | Bear. coupling side Vibration P-P (zm) /
2 Copacjty measured by Bear. opposite side Noise dB(A)
90°Triangular Weir Tank =
3. Priming pump test Checked by p —
4. Safety valve adjusted at —_ :.Zl?crfest £ . i - [ 0 Mﬁ'
3600
3t
6o 60 B
50 ‘ -1
AD 4o
20 {5 30
20 10 20
(0 1 10 gERyd sEEEs o TR
% KW [ min™ 'Voigl?zh:;zad : So v (o0 M
PM . : .
7 | R R H ___Capacity (m¥L) Q
Approved by forded by,
(D) TEIKOKU MACHINERY WORKS, LTD. ¢ lﬁ 22
. < =
\(D[ 4 /ﬁ’;"‘ t -



INSTRUCTION MANUAL

FOR
SASAKURA

FRESH WATER GENERATOR
K SERIES

SASAKURA ENGINEERING CO., LTD.

1997-06-17
1997-12-02
2000-06-02



Notes on safety indications

The user is requested to read these instructions and the attached documents
carefully before the installation, operation and inspections or maintenance
Fresh Water Generator so that it will be used properly.

Please be sure to get accustomed thoroughly to the knowledge of and the safety
information and notes about, the indicator prior to use it.

[Safety notes in this Instruction Manual will be indicated by any one of the following

three levels:]

i

/\ DANGER

/N WARNING

& CAUTION

indicates a case where an erroneous operation of the
machine would produce a dangerous situation which could
result in death or serious injury and the level of emergency
is high when such a situation occurs. This note will appear
limitedly for very dangerous cases.

denotes a case where an erroneous operation of the machine
would produce a dangerous situation which could result in
death or serious injury.

represents a case where an erroneous operation of the
machine would produce a dangerous situation which could
result in slight injury or material damage.

Please note, however, that a [ /N CAUTION] case could result in more serious

consequences than assumed above by the synergy of different conditions. So, it is

important to live up to the instructions herein to forestall any factor which would

inhibit safety operation.



ADANGER

Steam Drain Valve shall be fully opened when steam injector is used.
No valve/cocks shall be fitted on steam drain discharge piping to prevent fresh water generator

from being pressurized by steam..

. ' &qAUTloN

Welding and other working with fire are prohibited due to the prevention of coatinginside of

plant.

Observe the following items strictly for keeping tube plates and cooling tubes of condenser from

corrosion and erosion.

A) While operating the plant, open Cooling Water Inlet-Valve of Condenser fully and regulate
Cooling Water Quantity by Outlet Valve only and keep the back pressure of mininium about
2
0.2 kg/cm G (0.019 MPa).

B) And Also regulate Cooling Water Outlet Valve so as to keep the prescribed temperature
difference between inlet and outlet of condenser. (Please refer to the heat balance as to
temperature difference.)

C) Watch over Anode Protectors in Condenser Cover about every six months.

Carry out following items in order to prevent scale formations in heating tubes.

A) Keep the feed water pressure within green belt of pressure gauge.

B) Output shall be kept at or less than normal capacity specified.

Centering of the shaft is important for Rigid coupling type pump. Identification mark shall be

made when the shaft end is removed. Keep centering at the shaft end within 5/100 when the pump
is assembled. (Do not remove the shaft during normal maintenance.)

Alignment of ejector pump'’s and motor's shafts shall be re-adjusted after installation and/or
maintenance work.

If gauge (vacuum, pressure, compound) shows wrong indication, pull yellow plug on the top of
the gauge to release air inside. :



NOTE :

Spare parts can be' ordered from :

Head Office

7-32 Takeshima, Nishiyodogawa-Ku, Osaka Japan
SASAKURA ENGINEERING CO.,1TD.

TELEPHONE  : 06-6473-2134
FACSIMILE  : 06-6473-5540

Tokyo Branch Office

6F,Hakudo Dai-ichi Bldg.,10-4 Hatchobori 4-chome,
Chuo-Ku, Tokyo, 104-0032 Japan

SASAKURA ENGINEERING CO.,LTD.

TELEPHONE : 03-5566-1212

FACSIMILE : 03-5566-1233

SASAKURA INTERNATIONAL (H.X.) CO.,1TD.

Unit “D" 13TH Floor,

Right Empercr Commercial Building,

Nos. 122-126, Wellington Street, Central,

Hong Kong

TEL : (852)-2850-6139 FAX : (852)-2850-5259

When you give us an order for the parts and accessoires, please indicate

the following items without fail.

1) Name of spares and / or parts, and item number (and / or parts number)
2) Type for example ( “KM 30") and Manufactured No.

3) Ship builder and Hull Number
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I. DESCRIPTION OF THE PLANT

The Fresh Water Generator consists of heat exchanger, separator shell and condenser.
.And the water ejector, the ejector pump, the distillate pump, the salinity alarm, the

deflector, the mesH separator, the solenoid valve, and the water meter are supplied as

the attachments.

K series F.W.Generators consist of K, KM, KE types. Followings are main features of

each type.

K type " Ejector pump is installed under the

waterline as the former type.

KM type 1. Energy saving type
Driving water of the ejector pump is

taken from the outlet of condenser jacket

cooling water.

2. Easy operation

Ejector pump is assembled with the main
body, and a complete set of compornents

of F.W.Generator is installed on the same

floor.

KE type Unnecessary to supply sea water from the

general service pump because driving

water of the ejector pump is used

for condenser jacket cooling sea water.

Sy




2. FEATURES OF THE p;LANT AND ITS SYSTEM

Since the Fresh Water! Generator utilizes the waste heat in the circulating cooling
water from the diesel engine. In case of damage to the fresh water cooler, it may be
possible to use the fre%h:water generator only as cooler during the repair of the fresh
water cooler.

Part of the engine coo}ing water is led to the heat exchanger in the fresh water
generator where it circulates on the outside of the heating tubes, giving off heat to
the feed water (sea waEter) passing through the inside of tubes.

The feed water then e»}aporates at a comparatively low. temperature because the
inside of the generator is formed vacuum by the water ejector. The generated vapor
in the heat exchanger passes through the deflector and mesh separator to the
condenser where jt is condensed by the cooling sea water.

The brine, concentrated sea water, is constantly taken out from the evaporator shel]
and discharged to over board."

The ejector pump supplies sea water to water ejector. The distillate pump extracts
the fresh water produced from the condenser of the Fresh Water Generator and
transfer it to the fresh water tank.

Part of cooling sea water heated by condenser is used as feed water and flow into the

bottom cover of the heat exchanger after heated by the preheater and passing through

the feed water orifice.i
Produced fresh water Jsf always registered by the salinity alarm (salinity indicator).
When the salinity is up !to the prescribed value (normally 10 ppm, adjustable to the
other value), the soleno{id valve on the improper fresh water line opens which leads
improper fresh water irw}to the evaporator automatically. Fresh water with high purity

flows into the fresh wa#er tank.



3. OPERATION
3-1A. STARTING UP (K, KM type)

Before starting, the following valves are to be closed.

Inlet and outlet valves for jacket cooling water of heat exchanger

Vacuum breaker valve
Qutlet valve for distillate pump:
Feed water inlet valve for heat exchanger

Bottom blow valve

1)

2)

3)

4)

5)

6)
7)

Open the outlet and inlet valves of condenser cooling water and lead cooling
water into the condenser.

Start the ejector pump and then open the pump outlet valve and the overboard
discharge \}/alve.

Open the feed water valve and lead sea water into the heat exchanger.

Feed water quantity can be seen by the readings of the compound gauge in
front of the feed watr orifice. Control feed water quantity within range of

green belt shown in the compound gauge.

When the vacuum in the generator become about 70 cmHg, open the inlet and
outlet valves for jacket cooling water of the hea(t.gigﬁazgggrz. The outlet valve
for jacket cooling water is to be opened slowly lest the heat exchanger should
be overheated suddenly.

The air vent cock at the upper part of the heat exchanger shell should be
opened whenever jacket cooling water passes through the heat exchanger and
should be closed after confirming that the air in the shell is completely
discharged.

Work the salinity alarm in order to check purity of the fresh water.

When the distillated fresh water comes up to the sight glass of the suction pipe
of distillate pump, start the distillate pump and regulate the water quantity by
the outlet valve of the pump. If there is not abnormality on the discharge
pressure of distillate pump, the level need not always be fixed. (normal
discharge pressure is 1.4 - 2.2 kg/cm?2) (0.137 - 0.216MPa)

Fresh water quantity is increased as the sea water temperature falls after
adjusting to' the fixed fresh water quantity. Naturally water level] at the
distillate pump suction side increases, produced water stays inside of the
condenser, the effective heating area of the condenser decreases, evaporation
quantity decreases, accordingly, the operating condition will be naturally

balanced.



3. OPERATION
3-1B. STARTING UP (KE type)

Before starting, the fellowing valves are to be closed.
Inlet and outlet valves for jacket cooling water of heat exchanger

Vacuum breaker valve

Qutlet valve for distillate pump

Feed water inlet valve for heat exchanger

Bottom blow valve

1)

2)
3)

4)

5)

6)
7)

Start the ejector pump and then open the pump outlet valve and the overboard
discharge valve.

Open the outlét and inlet valves of condenser cooling water.

Open the feed water valve and lead sea water into the heat exchanger.

Feed water quantity can be seen by the readings of the compound gauge in
front of the feed watr orifice. Control feed water quantity within range of
green belt shown in the compound gauge.

When the vacuum in the generator become about 70 cmHlﬁa open the inlet and
outlet valves for jacket cooling water of the heat exchanger The outlet valve
for jacket cooling water is to be opened slowly lest the heat exchanger should
be overheated suddenly.

The air vent cock at the upper part of the heat exchanger shell should be
opened whenever jacket cooling water passes through the heat exchanger and
should be closed after confirming that the air in the shell is completely
discharged.

Work the salinity alarm in order to check purity of the fresh water.

When the distillated fresh water comes up to the sight glass of the suction pipe
of distillate pump, start the distillate pump and regulate the water quantity by
the outlet valve of the pump. If there is not abnormality on the discharge
pressure of distillate pump, the level need not always be fixed. (normal
discharge pressure is 1.4 - 2.2 kg/cm?2) (0.137 - 0.216MPa)

Fresh water quantity is increased as the sea water temperature falls after
adjusting to the fixed fresh water quantity. Naturally water level at the
distillate pump suction side increases, produced water stays inside of the
condenser, the effective heating area of the condenser decreases, evaporation
quantity decreases, accordingly, the operating condition will be naturally

balanced.



3-2.

3-3.

REGULATING THE CAPACITY

The capacily (quantity of produced water) of the Fresh Water Generator is regulated
by increasing or decreasing the quantities of jacket cooling water to the heat
exchanger. )

The capacity of the:plant is now measured-by means of tlie water meter, the
quantity of the jacket cooling water shall be regulated by the by-pass valve to the
fresh water cooler until the plant produces its normal capacity.

In case that the temperature of the jacket cooling water is lower than the
prescribed one, the flow quantity passing throught the heat exchanger shall be
increased more. '

The supply of ccoling sea water to the condenser is regulated so that the cooling
sca water temperature rises about prescribed value when passing throught the
cooling tubes of the condenser.

The evaporation temperature should be about 45T to 60C.

Evaporation temp. may become much lower than suitable range when ship sails in low
sea water temp. area. ,

In such case, Evaporation temp. must be raised by means of either adjusting
“VACUUM ADJUST VALVE (VT)™ on air extraction line, or reducing condenser cooling
sea water [low ralc.

If the evaporation temperature is Loo high whcih may occur al high cooling sea
water temperalure, the quantity of cooling sea water Lo the condenser is increased
which will make the evaporation temperature drop.

Too high evaporation temperatures increase the risk of scale formation in the tubes
of the heat exchanger, and too low evaporation lemperature will owing to the
resulting great vapour volumes mean a risk that sea waler drops are broughl with

to the condenser resulting in fresh water with a too high salt content.

STOPPING

When the vessel approaches a port, land or estuary the Fresh Water Generator is
desirable to be stopped because at such places the sea water may be heavily

infected with bacteria, and there is a risk that bacteria can be transferred to the
fresh water produced.

Before the Fresh Water Generator is stopped the by-pass valve for the jacket cooling
water should first be opened.

V)



D

2)
3)
4)
5)
6)

K. KM type KE type

Close the inlet and oullet ~ 1) Close the inlet and outlet

valve of the heat exchanger. valves of the heat exchanger.

Stop the distillate pump. ~2) Stop the distillate pump.

Turn off the salinity alarm 3) Turn off the salinily alarm

Close the feed water valve. 4) Close the feed water valve.

Stop the ejclor pump. . 5) Stop the ejector pump. .

Close the outlet and inlet valves of 6) Close the outlet valve of

the condenser. the condenser. (overboard discharge
valve)

T7) Open the vacuum breaker valve.
8) Close the overboard discharge valve and inlet valve of the ejector pump.

Note :

a) Supply the feed water for few minutes in order to cool the heat exchanger.

b) Don’ t open the bottom blow off valve in order to make atmospheric pressure
because sea water in the heat exchanger spout and strike the deflector.

¢) In case that the plant is stopped for a long Lime, the heat exchanger is
emptied of sea water by opening the bottom blow off valve at the bottom

of the heat exchanger.



3-4.

ATTENTION DURING OPERATION

1)

Regulating the Capacity

Any regulation of the capacity of the Fresh Water Generator should be
effected by regulating the amount of jacket cooling water to the heat

exchanger.

Although when the tubes are clean, the Fresh Water Generator will be
able to produce fresh water in excess of its rated capacity, we
recommend that you will operate the plant at. the prescribed quantity of

fresh water or less as production in excess hereof can involve the risk of

scale formations.

The Condenser

In order to condense all generated vapor in the heat exchanger, cooling
sea water, as cold as possible should be flowed to the condenser and also
should be checked temperature difference of cooling sea water between
inlet and outlet of condenser for regulating the amount of cooling sea

water.

In case excess cooling sea water should be supplied, turbulent corrosion
may possibly caused due to too high velocities in the cooling tubes of
condenser.

On the contrary, when cooling sea water is short, the capacity of
produced fresh water should decreased because of short cooling

performance.
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Calculation for quantity of cooling sea water of condenser : -

D : Capacity of produced fresh water (T/day)
1] : Inlet temperature of condenser

t2 : Outlet temperature of condenser

Q : Capacity of cooling sea water

Q = D x 224 (T/h)
(t2 - t1)

It is requested ta adjust.outlet valve of condenser in case that capacity of

cooling sea water is exceeded more than the value specified in heat

balance.

Maximum quantity of cooling water of each type (t/h)

K. KM type 10 15 20 25 30

35

40

50

60

Max. Flow Q'ty | 24 T/h | 37 T/H| 52 T/h| 67 T/h| 79 T/h | 90

T/h

95 T/h

133 T/h [1427/h

-

3) Automatic Control of the salinity in the Fresh Water

The Fresh Water Generator is furnished a salinity alarm which automatically

registers the salinity in the fresh water produced. This salinity alarm

gives an alarm if the salt content exceeds prescribed value. In addition

to the alarm lamp, a solenoid valve is operated which automatically return

improper fresh water produced to the vapore shall.

When the value of the sea-salt content returns to the normal readings, this

alarm circuit is automatically restored from the alarming state and

consequently alarm lamp is turned off, the alarm and the solenoid valve are
stopped and the fresh water with high purity begins to flow into the fresh water

tank of the ship again.

As for the detailed explanation of the salinity indicator, please refer to the

annexed "Instruction manuals for a Salinity Alarm'

12



4)

5)

Checking the Evaporation Temperature

It is very important, in order to avoid the risk of scale formation, to
maintain as low an evaporation temperatue as possible, without the

salinity in the fresh water produced being too high.
Therefore, we recommend that the evaporation temperature should be

checked regularly on the thermometer, fitted on the separator shell.

The thermometer on the separator shell states the exact evaporation
temperature when the Fresh Water Generator is working steadily after

having run for 15 - 30 min.

Keeping of Journal

We recommend that the water production, the various temperature and so
on are regularly recorded in the operation journal inserted at the end of
this instruction manual.

When the various data are recorded regularly standard of comparison will
be available if irregularities or troubles should arise in connection with
the operation of the Fresh Water Generator, and which may be of great

significance in establishing the reason for these irregularities or troubles.

13



4.

INSPECTION

At suitable intervals, for instance twice a year, the top cover of the separator shell
and the bottom cover of the heat exchanger should be removed in order to inspect
whether-scale has formed-in the tubes and the state of exfoliation of inside coating
At the same Lime, the condenser covers are removed in order to check thal the
condenser cooling tubes are not fouled with sludge or the like. .

The pumps should be inspected and cleaned regularly, and the corroded parts, if any,
should be replaced to the spare ones.

4-1. TESTING THE PLANT FOR LEAKS

After an inspection or if there is any difficulty in maintaining the vacuum-a leak
test should be carried out,as in course of time leaks may occur due to
deterioration of packings and joints.

This test procedure is as follows.

1) Close the outlet valve of the distillate pump, vacuum breaker valve, bottom
blow off valve and feed water valve.

2) Inject air to evaporator shell. ‘

3) Keep the shell pressure of about 0.05MPa(0.5 kgf/cm?G).

4) Spray soap solulion to packings and joints.

4-2. PRESSURE TEST OF THE CONDENSER AND THQ HEAT EXCHANGER

Condenser_
Remove (he water chamber of the condenser, keep the inside pressure of Lhe shell
0.5 kgf/cm?(0.049 MPa) by injecling air to the inside of the evaporator, find out

leakage by spraying soap solution.

Heater
Remove the boltom cover of the heater. Leakage can be found out by giving

4 -5 kgf/cm® (0.392 - 0.49 MPa) water pressure on the shell side.

For tube crack and pin hole, spread soap solution on the surface of tube plate and
give the atmospheric pressure of 1.0 kgf/cm® (0.098 MPa) on the shell side.

Even if heating tube is found being holed, such tube shall not be removed but plugged.
Tube removal shall be done only when it is replaced with new tube. Distance pieces
to hold buffle plates are fitted wilh some of tubes. These distance pieces shall

not be dislocated when tubes are removed. (refer to page 39)

14



5. CLEANING THE TUBES (DESCALING METHOD)

5-1.

CLEANING INTERVAL FOR DESCALING

The fresh water generator is equipped with a heater, a condenser and a preheater.
Scale forms mai;[nly in the heating tubes of the heater and it is hardly found in the -
cooling tubes of%the condenser under-normal operation. Chemical cleaning of the
whole system c%n be made by fitting adapter (option) to the corrosion plate
connection of tHe condenser water chamber. Sea water boils and evaporates in the
heating tubes, abd consequently sea water touching the heating tubes is
considerably cojcentrated and supersaturated. This is why scale is deposited in the
heating tubes. ‘

Cleaning (descaﬁing) of the inside of the heating tubes should be made twice or
three times a yeiPr in general. However, the interval depends upon the operating
conditions and the properties of sea water. Therefore, note the following

phenomena as the standards for judging the time for cleaning.

a) Quantity of jacket cooling water can be estimated by temperature difference
at the outle?: and inlet of the heater when the temperature in the shell is kept
at or below evaporation temperature of the heat balance, and jacket cooling
water quantLty requires much more than that of the heat balance in order to
produce the fixed capacity on condition that jacket cooling water temperature

is same as that of the heat balance.

Calculation :
D : Capacity of produced fresh water (T/day)
QJ : jacket cooling water quantity (T/h)
T : 'Ij'emperature difference at the outlet and inlet of tﬁe heater

Q7 =245 XD (1/h)
T

b)  When the ve$sel if fitted with a steam injector, condition of scale formation
can be easilyi found out. While the temperature in the shell is kept same as
that of the h%:at balance as well as item a), inlet temperature of jacket cooing
water is balanced at higher temperature than before.

When a stearﬂ[ injector is used, quantity of produced fresh water has almost no

. L
change. It is necessary to keep operation journal for check of scale formation.

15



5-2.

5-2-1.

5-2-2.

5-2-3.

If any of the above mentioned phenomena is observed, remove the sight glass
in front of the separator shell and insert the test rod which is supplied with the
Fresh Water Generator, if the test rod is not inserted into the heating tubes,
scale formation occurs more than 1 mm thickness in the heating tubes

therefore clean it soon.

CLEANING METHOD

Scale may be either peeled off by physical methods or dissolved by chemical

methods. The former includes the use of brush and drill, the rapid cooling method,
injection of pressurized water, etc., but it is rather difficult to completely remove
scale by these methods. We will explain a method to use chemicals which prevails
recently because it requires shorter cleaning time, hardly damages the tubes and is

economical and effective.

Preparations for Cleaning
a) Draw sea water in the shell from the Bottom Blow Off Valve
b) Close the Bottom Blow Off Valves completely and remove the sight

glass.

Making Soultion

Make up solution in the drum.
(In this case, be sure to pour water into the drum first and then chemicals.)

Recommended Types of Clemicals and the Names of the Manufacturers

Brand Distributor
SAF - ACID Drew Chemical Corporation U.S.A.
D.S.C. Yokosuka Kasei Co. Ltd. Japan

Chiyoda Kignas Qil Co., Ltd. Japan
Mitsukane Japan

GAMLEN XD Gamlen Chemical Company U.S.A.

ATLAS H-400 ATLAS Preservative Company U.K.

** Please refer to the catalogs of each manufacturer for detailed.

16



5-2-4.
a) Submerged Cleaning
Pour soluticn into the heater through the sight hole until the upper tube plate is
soaked and leave it as it is. The time required for cleaning varies in the thickness
of scale. When the solution becomes saturation, it has no capacity for cleaning.

In this casejinterchange with new solution a few times.
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b) Circulated Cleaning

As the above drawing shows, by fitting the adapter for the inlet of solution to the
connection of corrosion plate at cooling water inlet nozzle of condenser water
chamberr, and using the socket of bottom cover for outlet of solution, clean the
whole system of heat exchangers.

Quantity of solutin required for each type is shown as follows. Density of solution

shall be a little bit higher than recommendable density by each maker.
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K, KM KE 3 5 10| 15| 20| 25| 30| 35| 40| so0| g0
Eg‘ Condenser 11 12| 27| 43| 52 64| 77| 93[100[150]160
2 ®lyeater [0 22| 25| 44| 62| 85|105|7115|146[170]206(230
[ O]

Circulated 3al 37| 71|105|137/169|192|239|270]|356/390

Cleaning 7

During circulated cleaning, add the capacity of the cleaning tank to the total

quantity.

5-2-5. Discharging Solution after Cleaning

5-2-6

5-2-7.

After cleaning, solution should be discharged through the bottom blow-off valve
fitted to the bottom cover of the heater. Since the above mentioned chemicals are
for dissolving but not for peeling off, there is nothing to worry about damage to the

impellers of the pump of clogging of the pipes.

Finishing Cleaning by Running Sea Water

After discharging solution, let sea water run through the heater for the cleaning of
the inside in the fcllowing way:

Flow sea water into the heater through the feed water line. Then discharge it
overboard through the ejector by operating the ejector pump. Repeat the pumping
and discharge alternately until the inside of the heater becomes clean.

In this case, take care not to let sea water in the condenser.

Inspection after cleaning

Cleaning is usually finished if no scale is found at the upper part of the inside of
the heating tube by putting the light from a flashlight on that part from the sight
glass.

However, scale forms most around at the part of 1/5 - 1/4 of the distance between
the tube plate from the lower tube plate, or at the lower part of the vertical

heating tube.
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5-3.

5-4.

5-4-1.

Therefore, be sure to confirm that the whole inside of the tube has become clean
by thoroughly checking the lower part of the inside of the heating tube with such
an electric light that can light that part or by inserting a test rod, and continue
cleaning unti] no scale is found throughout the tube.

Never feed steam during the cleaning work as it will damage the inside coating of
the Fresh Water Generator.

WAY TO PROLONG THE INTERVAL OF DESCALING

In order to prolong the interval of descaling as long as possible, please keep the

following itemns:

a) To operate the plant with the capacity under the prescribed one.

b) To feed the sea water as much as possible the ejector can discharge..

c) If possible, not to operate the plant at the contaminated water area such as
harbors and ports.

d) In stopping the plant, continue to feed water until the heat exchanger shell
grow enough cold for you to be able to touch by hands and fill the new sea
water, which is not concentrated, to the upper tube plate of the heat

exchanger.

CONTINUOUS INJECTION OF FEED TREATMENT

The above mentioned cleaning method is that applied periodically while the fresh
water generator stops running. '

On the other hand, the method mentioned here is that positively prevents scale
from forming by continuously injection the prescribed amount of feed treatment
into the feed water line during the operation of the Fresh Water Generator, thus
lengthening the life-span of the plant without lowering its performance.

Recently many vessels have adopted this method dur to ecomonical merit.
Kinds of Feed Treatments (Scale Inhibitor)

Although there are various chemicals, we recommend "SASABIT" which was
specially developed for F.W. Generators.
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5-4-2.

5-4-3,

5-4-4,

Injection Method

Chemical tank piping is to be connected with the screw connection for scale

inhibitor which is located behind feed water orifice, and chemical must be supplied

continuously during operation.
(Injection pump is not required because feed water line after orifice is vaccum.)

Feed Treatment Injection System

The standard type of feed treatment injection system(capacity : 25 liters) including
an electromagnetic pump) specially arranged for this fresh water generator is

suppliable on request.

Care to be Taken When Pouring Feed Treatment Continuously

Keep watch on the remaining quantity of solution in the tank and supply solution in

good time lest air is put in the fresh water generator from the empty tank.
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REPAIR OF INSIDE COATING

If during an inspection of the Fresh Water Generator it is ascertained that the inside

coating is damaged.

a) Repair can be effected in the following way; i
Damaged'cove}ing is scraped off and the surface is thoroughly dried. By means of
sandpaper coa#ing and the steel surface with the width of 20 mm from the damaged
part is ground ‘;pnd cleaned. Tﬁerefore under coating is put on the steel surface and

then Epoxyresﬁn is applied, but now also on the previously ground part of coating.

The way of coating is as follows : -
i) Material fpr repair and its package
Material 1. Epoxyresin 2145 (gre);) net  3000gr.
ﬁ Harder 2145 (grey) net 900gr.
i) Method of repair o '
ii-1. Kind %)f damaged part

A.

damaged

4 F ———————coating rubber

SWell up

j{k_,___—-———coa ting rubber

iron
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ii-2. Method of repair '
(1) Grinding the rubber of iron and rubber by grinder.

A. damaged B. swell up

— coating rubb

A "\1ron———————>—

Remove the damaged coating rubber.

If coating rubber become off from the iron part, the damagee rubber shall

be cut off by knife or grinder and repaired.

(2) Cleaning and drying

o/
S IO

P A B T A P

Cleaning with gasoline Dry with infrared ray

Surfaces to be primed should be cleaned and dried.
In order to clean and degrease to be primed, wipe with a gasoline soaked

cloth. Other solvent of commercial paint may be used instead of gasoline.
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(3) Application of Epoxyresin 2145

()

ii-3.

After drying, Epoxyresin shall be applied.
Epoxyresin 2145 and curing agent 2145 should be mixed throughly.-

Epoxyresin 2145 3000 gr-

Hardener 2145 3¢08gt-
The pot life of Epoxyresin 2145 is decided on volume of the batch and the
temperature. At room temperature, the pot life of the mixture of

Epoxyresin is about 40 minutes.

Curing of Epoxyresin 2145
Epoxyresin 2145 cures at room temperature by mixing of harder 2145.

Curing generally completed for one or two days.

Notice
These materials should be handled carefully.
If the material touch skin, immediately wash the skin with water

thoroughly.
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7. Trouble Shoo'ting

Too low capacity

y

(

Scale formation of
heating tubes (In & Out side)? /

YES

y

NO

v

Clean the heating tubes.

o) .
L——‘<ﬁormal evaporation temperature? >

Y—ES—< Leaks in

the plant? >

Repair the

leak's part.

NO,

< Is ejector performance \

Normal?

YHS

A

NO

/

YE

E
S

|
i

cooling tubes?

=

(Scale formationf in the

NO

< Fresh water stay in

condenser shell?

\

Clean the cooling

tubes.

<Nozzle

clogged? >— 5
YE

NO

4

Clean the nozzle.

YES

P

C

o

24

(Erosion

of diffuser? >_X‘ELS_‘

N

y

NO

Renew the diffuser.

Back pressure of ejector \ ygg
more than 10 M?

NO

Check the pipe line

of ejector outlet.




B

!
<Trouble of ejector pump? >—

A

l

/NO YES

Check the air line prescribed one?

Jakcet cooling water

YES

temperature is Jower than

of ejector..

A

\

See "Trouble Shooting"

NO

Raise the jacket
of "Trouble of Pumps". . cooling water

temperature.

Non-return valve of

ejector stick R

Short of jacket cooling
water quantity?

: YES

NO

N

Increase the jacket
cooling water

quantity.

< Air stay in \ YES

heater shell? /
\|,NO

Discharge air.

Trouble of solenoid \ YES
valve? / ,
JNo

Repair the solenoid

valve.

Trouble of water \ YES
\ meter? /

NO

N

High salinity of produced

fresh water

See "Trouble Shooting" of

"High Salinity of Produced Fresh Water"

Renew the water

meter.




C D

out of order? \l/

J/ <Distillate pump got \ YES

Air stay in coeling

See "Trouble Shooting"

tubes
of "Trouble of Pumps".
NO
N
Repair the air vent
valve at the Suction and discharge pipes
condenser cover., of distillate pump clogged.
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YES

N

fresn water

High salinity of produced

< Too high capacity?>

"YES

NO

<

alarm?

Disorder of salinity

A

NO

Too low evaporation

temperature

less than 35 0C ?

Open the vacuum breaker

valve a little.

@amage of cooling tubes?

NO

YES

NO

Too high brine level

YES

in evaporator shell?

NO

N

As operated in port or at
mouth of river, feed water

is excessively contaminated.

NO

Stop the plant.

Operate under normal capacity.

\

YES YES
>__J—9<itain of cell? >———

NO

Clean the cell.

Repair the

salinity alarm.

Plug the damaged

Back pressure of
ejector outlat

more than 10 M

27

tubes.
Trouble of NO
ejector? / - Trouble of
d YES ejector pump
Nozzﬁ YES
: clogged? /. Clean the
¢y NO nozzle.
i Erosion of \ YES
diffuser? Renew the
NO diffuser.




Trouble of pumps

!

NO

< Pump start 7" ,>——

Trouhle:of
electric motor

> YES

NO
y

Pump seizes.

|

Repair the pump

<Low discharge pressure >

YES LyEs
<Low capacity? >
YES ; A
r———{ Sucking alr?> NO
)
Repair the
NO
leak's part
N
Suction pipe or YES
strainer clogged? cleaning
J NO YES
<Impeller clogged?>—> cleaning
¥ NO
Motor rotating
direction
is wrong.
YES
YES >
. NO —
Repair the The first, discharge
leak's part. water but soon
| ceases to discharge
?
YES Too low water?
rotating
speed?
NO
Check the NO
electric
source
A 4 Vv
A - C

28

YES

exist in

NO

.

( Sucki

Air pockets

suction line.

NO

Repai{the
electric

motor.

YES

Correct

piping

Repair the

leak's part.




A B

l l

YES :/ Casing ring is> Sucking air
\ worn? through stuffing
N . | NO- box..
Renew the , J/NO
casing ring.| | Erosion of Check sealing pipe-
impeller? Adjust gland packing ot
\L mechanical seal.
Renew the
impeller.
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YES

—-—-———<:\A atoc. overloade d?'—‘)___ ‘

Abnormal metaN

contact exisits -
in the rotating

parts?

Remove NO
contact.
YES Connection i's>
: wrong
Correct NO
the center.

YES Packing is too
tightened?

Loosen gland or NO

otherwise renew

packing.

N

Bearings are

wrong.

Renew the

bearings.

NO

\
Bearings YES
overheated?

NO

N
Vibration takes

place.

— Impeller balance

is wrong.

— Bearing assembly

is wrong.

— Connecting is

wrong.

— Shaft is beat.

— Installation is

wrong.

— Other vibration is

" transmitted.

30

— Bearings are worn.

— Foundation is weak.

Connection is YES
Wrong.

Correct

NO the
center.

Bearings are

wrong?

Renew the

NO bearings.

Shaft is
beat.

NO

YES

Renew the

shaft.

Thrust has

increased.

N

Check up whether
excessive wear exists

or impeller balance holes
are clogged, and

reassemble if necessary.




g. Maintenance list

Part To be checked Work Interval
(%] [%2] 2
= <= =
= e on C wun
= C -1l C - O
c | 23/23|€3
o EZ|Ec ~ <
S Mo Yo |—o
> 8|23 |23
g | gd)gr e
wm | mo|wms|ms
Heat Scale Check the scale formations
exchanger forn‘éations inside the tubes.
inside the If scale is formed, o
. *
tubes clean (descale) according 1
3 to the instruction manual.
Leakages Pressure test outside
the tubes as stated in O
the instruction manual.
Evaporator Defects on Check for damage to
shell the coating surface and take o
coating a proper step according
: to the instruction manual.
Defects of Check the damage and o
deflégctor repair if necessary.
Condenser Scale The condenser covers
formations are removed and the
insid}e the tubes are inspected O
tubes for scale formations
‘ possibly the tubes are
cleaned.
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Part To be checked Work Interval
(%]
v () L
e L -
~ H ol n | Coon
= C-lcwl|o w.
e o] 8 o Jle T
E NoOo (V0o |[— o
> 8| 2|~
AN
W | wo|ws|wms
Condenser Corrosion of Check for corrosion o
the tube ends and repair if necessary.
Corrosion of Check for damage and
the tube corrosion, and repair O
plates if necessary.
Conditions of Check for fitting
corrosion conditions and degree o
plate of wear and replace *72
if necessary.
Defects on the | Check for damage to
coating inside coating surface and take o
of cover a proper step according
to the instruction manual.
Water Wear scale Nozzle and diffuser are
ejector formations checked and cleaned. o
Worn out nozzle and
diffuser is replaced.
Strainer Impurities Cleaning
for O
water meter
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Part To be checked Work Interval
v o |2
£ = =
p. = | = on cC wn
ol C w“lCcw|oO w
E o 3J o 33 E 3J.
£ o £ o} o}
O e L o~ ~<
E "o Nol¥e) — o
(@) (@]
> 23|28 (23
g | g g g
w | mS|ws|ws
Non-return Scale Cover is removed,
valves formations housing and non-return.. o
mobility of valve are controlled and
flap - cleaned.
Strainers Impurities Filter screen are taken
in front of out and cleaned. o
feed water
orifice
Feed water Impurities Cleaning o
orifice
Air vent Obstruction Cleaning
valve for
®)
condenser
cover
Gland Wear Check condition of
packing packing and leakage and o
repair if necessary.
Impeller | Wear Check the condition of
casing corrosion wear down and corrosion.
Q.
€ | rin
3 8 @)
2 | shaft
-
2
5 | sleeve
2
w
Bearing Insufficiency Infuse the grease @)
case




Part To be checked Work Interval
]
2] wn =
= = =
= celclis?
Aot o 3 o = — 3
= o o]l € o
o Ez|€EZ2 ~ £
E Mo vo l|l—o
(=) o
> | zo| xS |xS
g ) 8T 8T 8
w | ms|lws|as
Gland Wear Check condition of pack-
packing ing and leakage and repair- ®)
if necessary.
Q.
E
3J .y
a. | Impeller | Wear Check the condition of
U
@ | casing Corresion .| wear down and corrosion.
4 | ring @)
A | Mechani-
cal
Seal
Salinity Impurities Clean with care not to o
€ | cell injure the element.
o
«
> . . . - .
& | Control Adjust Adjust the indication and
[
= | panel alarm according to the O
%2}
instruction manual.
Note : * l.: For cleaning interval for descaling, refer to the instruction manual.

The degree of wear of the corrosion-proof plate varies with the
properties of sea water and other conditions.

Therefore, change inspecting intervals properly, making good use of

experience gained in the ship.

When the material of the ejector pump impeller is PBC/ALBC, the

impeller will wear out as time goes by and its surface will be

damaged.
Please note that this is enevitable due to high speed revolution.

(SUS impeller will also wear out, but its speed is lower than that of

the above impeller.)
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9. OPERATION BY STEAM(IN CASE THE STEAM INJECTOR IS INSTALLED)

9-2.

Distillation can be achieved also by steam instead of jacket cooling water.

For operation with steam, a built-in steam injector is to be used.

OPERATION SEQUENCE

The vacuumgin the shell should be more than 70 cmHg-V. Feed water should be

supplied in nﬁormal condition and always at a pressure within the range of green

mark on the feed water pressure gauge. Before starting operation as mentioned

below, see 1f sufficient cooling sea water is being supplied to the condenser.

(1)

(2)

(3)

(%)

I

Close the inlet and outlet valves of jacket caooling water completely, and open
the val\:res in the jacket water outlet line (for drainging jacket cooling water).
As it is not contain various kinds of unticorrosive chemicals, drainage of such

cooling ‘water should be accelerated by opening the air vent cock.

After blowing jacket cooling water, shut the jacket water outlet and then
supply fresh water usable for boiler to the heater (shell side), pipings and the
steam injector. When they are competely filled with water, which can be
ascertained by opening the air vent cock, close the fresh water inlet valve

(for filling fresh water).

The cock at the top of the drain pipe shall be always opened because it serves

as a syphone breaker.
(A syph{)ne breaker is unnecessary when a drain tank is installed on the higher

location than F.W.Generator or on the same floor.)

After the above mentioned preparation, open the steam valve before the

steam injector gradually in order to let steam in. Fresh water in the piping is
circulated as well as heated by steam. As heating fresh water is cooled in the
heater, steam drain goes up through the drain pipe and then it is exhaused into

the draijh tank.

CAUTION

Fill the heater (shell side) and the pipes with fresh water.
If there is air inside the shell, the packing for the heater may be damaged by
abnormal rise in temperature. Such air will also cause abnormal noise or

vibration due the cabitation or pulsating movement of inside water.



9-3.

(2)

(3)

Do not open the steam valve rapidly. If so, water in the shell will pour into

the drain tank and cause vibration.

If steam pressure is lower than the designed value, inside water will pulsate

and cause abnormal noise and vibration.

REMARKS ON THE INSTALLATION OF THE STAM INJECTOR

(1)

(2)

(3)

(4)

If the back pressure is exerted to the discharge line of the steam drain of the
steam injector, extraordinary vibration may occur in the injector and there is
a pbssiblity that the operation of the system may become impossible. As the
limit of this back pressure varies in accordance with the supplied steam

pressure, piping must be carried out referring to the following criteria.

Supplied steam pressure Back pressure

3.0 kg/cm2G (0.294MPa) Max. 3 mAq
4.0 (0.392MPa) y
5.0 (0.49MPa) 5
6;0 (0.588MPa) 6
7.0 (0.686MPa) 7
8.0 (0.784MPa) 8
9.0 (0.882MPa) 9

10.0 (0.98 MPa) 10

If the supplied steam pressure is lower than the designed pressure, the same
vibration may be caused to the system. The flucturation from the designed

value must be within about + 5%.

The heating drain outlet pipe of the steam drain discharge is necessary only
when the drain tank is located lower than the installation position of the
distilling plant. The height of this heating drain outlet pipe is min. 1800 mm

from the base surface of the plant.

Valves must not be contained in the discharge line of the steam drain. This is
because the fact that the valves are located in the drain line and the operation
is carried out with the valves closed, the steam pressure is exerted to the shell

side of the heater of the Fresh Water Generator.

36



10. HANDLING OF MECHANICAL SEAL FOR DISTILLATE PUMP

Since a mechani;cal seal is a precision component of rotating equipments,
it should be handled with utmost care...- Also an_equipment to which the.
seal is installe4 shall be carefully prepared so that the seal efficiently
performs. Foll(%wings are part names of the seal, its handling procedure
and notices on %;naintenance of equipments. You are requested to read

them carefully ﬂox proper handling.

1. Part Namei of Mechanical Seal

No. | Name

2
[
o

Cup Gasket

Mating Ring

Floating seat

Case

Packing

Drive Ring

3 | |Ct W o DN |
L B N R o o T R O PO

Coil Spring
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2. Installation Procedure of Mechanical Seal

No. 1

No. 2

No. 3

Inspection of Mechanical Seal

(1) Make sure to prepare all components without fail.

(2) Check if any foreign matters exist on the seal face. If any, clean the face
with a soft cloth wetted with Methyl, Ethyl, Keton (MEK) or alcohol.

(3) In the event the seal face has crack or chipping which would damage its
performance, replace it with a new one.

(4) Check if any foreign matters exist on the sealing surface of the cup gasket
or the packing. If any, remove them with a clean cloth.

Inspection of Equipment

(1) Confirm that the area where the seal is installed is exactly in required
size, shape and finish.

(2) No scars or foreign matters should be on the surface of the cup gasket and
the packing.

(3) Check if the bearing makes radial or thrust runout on the shaft. If so,
replace the bearing with a new one.

Installation of Stationary Ring (Cup Gasket and Floating Seat) to Housing

(1) Provide pure water on the surface of the installation area for ezsy
installation.

(2) An installation tool is recommended for easy and effective installation.

(3) The cup gasket should not be deflected but fitted tightly to the housing
after the installation.

(4) There should be no misalignment of the floating seat after the
installation.

(5) If the seal face is dirty or foreign matter is attached on the seal face, clean
the face with cloths wetted with MEK.

SEAL FACE

| M// SEALING
= SURFACE
BT o4

1 d
No_BURRS ) i ’




6¢

No.4 Installation of Rotating Ring (Seal Ring, Packing, Case, Drive Ring) over the
shaft

No. 5

No. 6

(1)
@)
3
4

®)

Provide pure water on the surface of the installation area for easy
installation.

The installation tool is recommended for easy and effective installation.
The packing should not be distorted after the installation.

The rotating ring should be carefully installed not to damage the seal face
by bumping against the shaft.

Slide the rotating ring over the shaft until the seal ring contacts to the
floating seat.

Installation of Coil Spring and Impeller

oy

Confirm that the coil spring is properly installed.

Operation

oY)
@)
3

4
®)

Confirm that the mechanical seal is installed correctly.

Confirm that the piping for circulation liquid is properly arranged.
Provide liquid pressure to the stuffing box to confirm that the mechanical
seal has no leakage.

Dry running should be strictly prohibited.

Rotate the shaft by hands to check if there is any leakage or abnormal
condition. Start the operation after the normal condition is confirmed.




SCALE INHIBITOR FOR FRESH WATER GENERATOR

SASABIT

SASABIT 1is develobed as a scale inhibitor of poly carboxylic

acid for the use bf fresh water generators.

Mechanism of scale inhibitor is to prevent scale deposits by
dispersing scale formation as well as delaying reaction and
to prevent this scale from adhering to the heat transfer

surfaces, in general this is called "Threshold Effect".

SASABIT increases threshold effect more than usual scale

inhibitor, so as that its performance of preventing scale

formation is much improved.

SASABIT prevents iscale formation of calcium carbonate and

magnesium hydroxide which is produced by heating and

enriching sea watler by pouring into feed water.

SASABIT ensures stable fresh water production without long-

time cleaning.

Typical Physical [Properties

Main components : Poly carboxylic acid aqueous
macromolecule

Appearance : Red brown liguid

Specific gravity: 1.25 ( at 25°C )

Viscosity : 70 cps ( at 25°C )
pH : : 2.1 ( 1% solution )

Dosage :
Dosage is bdsed on the standard of 10 cc per produced
water 1 ton in cése of submerged tube type distilling plant

whose brine densﬁties lower than 1.5

SASABIT is fed cdntinuously to the evaporator inlet line by

means of electro@agnetic pump or vacuum injection system.

Please refer to the attached "SASABIT injection manual' for

detailed injection method.
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L

SASABIT CHEMICAL INJECTION METHOD  +-+-& b 3 A 248
10cc OF SASABIT IS USED PER 1 TON OF WATER PRODUCED. ™4£b, 4. &K% 1 Ton 10cciz A7,

Electromagnetic pump injection method

oW aYe)

1 Capacity of pump is 0.084 cc/stroke.
2 Choose the solution density according to graph and feed
the solution to chemical tank.
example . to make 8.3 vol.% solution when capacity of
chemical tank is 25 ¢.
25x0.083 = 2.075
pour 2.075 £ of SASABIT to tank and fill up to
25 ¢ mark with fresh water and stir it up.

3 Fix the number of strokes according to the graph and set
the adjusting dial.

BEHEERCTFAR
. BREEERTotHE (3, 0.084cc/stroke (cc/pulse)
2. 777M#*ft/m/3§iﬁ%i§7iu KBREENrIANE I~ AND

Bl 8.3vol% KiFGHNENE, FINNE BRI 5LDHE,
25 x 0.083 = 2.075

YHEIME 207505 I~ A JEKE 250 DEBE TEAL SIS,

3. V7L BREER TNAba—s Ak, BEI I bEy b T5,

100

90

80

70

60

50

Number of strokes

AbB—0%
(Stroke/min.)

40
30

20

#
83 vol.% 20 30 40 S0 60 70 80 90 100

415 vol.% 10 15 20 25 30 35 40 45 50

0.83 vol. % 2 3 4 5 6 7 8 9

0.415vol. % 1

SASABIT TY (TON/DAY
2 oLUTION CiPAC;I’ (TON/DAY)
YAy b S

B ORE

%/ISASAKURA TEL:06-6473-2132 FAX:06-6475-2839

ENGINEERING CO.LTD.

OSAKA ' JAPAN




Precautions on handling

Stock should not be exposed to the direct rays of sun and kept
in the place where the temperature is under 50 °cC.

Do not worry if SASABIT spills on the skin, please wash in
water.

If SASABIT comes into the eyes, Please rinse out and see a

doctor.
When SASABIT spills on the floor or the equipment, wash. or
wipe up by cloths.

Packaging

20 kg polyethylene tank
60 kg polyethylene tank

220 kg iron drum inside polyethylene coatlng or
polyethylene tank
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NS 14012711559 ™  FRESH WATER GENERATOR

 |SECTIONAL ARRANGEMENT]

T

AIR QUTLET
TO WATER EJECTOR
Jo V] +
. E/ &E FEED(SEA WATER)
% (FEED WAYER PRE—HEATER) OUTLET
C I 5 a7 3
Y CONDENSER

BRINE QUTLET
TO WATER EJECTOR

[ji - /_‘\N\
COOLING SEA WATER
QUTLET ‘ ¢ \@ T COOLING SEA WATER
‘ | o T
DISTILLATE OUTLET q’ - o= \@

JACKET COOLING/ !

WATER OQUTLET <

HEATER

JACKET COOLING

L —— - ——

WATER INLET e —
_— |
PART MATERIAL INSIDE
NAME OF PART
NO. NOMINATION SymBoL| COATING
1 TOP COVER STEEL $S400 PURE EPOXY]
2 | EVAPORATOR SHELL STEEL SS400 | NEOPRENE
FIBER GLASS
3 DEFLECTOR REINFORCED PLastic| FRP
4 | CONDENSER SHELL [STAINLESS STEEL[SUS304
5 | COND. TUBE SHEET | NAVAL BRASS |4aa1h)
: ALUMINUM BRASS | roata3
6 COOLING TUBE TITANIUM TTH340W #OPTION
7 [COND. WATER CHAMBER ~ CAST IRON  |FC200 [PURE EPOXY
8 HEATER SHELL STEEL SS400
ALUMINUM BRASS | FETE2>2
9 HEATING TUBE TITANIUM TTH340W XOPTION |
10 | HEATER TUBE SHEET | NAVAL BRASS |(QBb) B g
11 BOTTOM COVER STEEL $S400 | NEOPRENE '
12 BAFFLE PLATE STEEL $S400
13 |CORROSION PLATE/BAR ZINC OR IRON | Zn/Fe
14 | MESH SEPARATOR |STAINLESS STEELSUS304 -
15 DISTANCE PIPE STEEL SGP A
SASAKURA ENGINEERING CO.,LTD. o |
F16 : FWGSEC
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b b

C0-C2T1-L66T

18 A B 52 THERMOMETER |
mdet:K/KM/KE 3~35 51 RELIEF VALVE
50 AIR VENT VALVE
[49] - WATER EJECTOR
|— -------- R RRIA e S T —l 48] 2| SWING CHECK VALVE
. OPTION . 471 ELBow
' 46| BRINE PIPE
! DATAIL OF FEED WATER LINE ik FLANGE a
i 144] FLANGE
‘ 43 HOSE BAND
i 80TTOM COVER | *2 BRIDED HOSE
‘ 41 ELBOW
, [40] | 3-WAYBALLVALVE
! 38] | FLANGE |
_J 38l ' oistancepipe | I
7w UNION
36|35 FrowmeTer
|35] &1 LFTCHECKVALVE | WiTH SPRING
""" iﬁ 5 SOLENOQID VALVE
133} SPRING HOSE
323 CELL BOX
135 BRIDED HOSE
305/ HOSE NIPPLE
29 GLOBE VALVE DIST.PUMP
28] COMPOUND GAUGE | DIST.PUMP
127] GLOBE VALVE ROOT VALVE
50 126| SUCTION PIPE
|25] 90° FLANGE ELBOW
124/ NIPPLE
23 WATER LEVEL GLASS
22 90" UNION JOINT
*> | 212 AR PIPE
A
120}~ UNION JOINT
19] 3 GLOBE VALVE KM/KE ONLY
B NIPPLE
l 7]z ELBOW
16 SWING CHECK VALVE -
? - 15 COMPOUND GAUGE | GREEN MARK
> o ' : m GLOBE VALVE ROOT VALVE
i 13 LONG NIPPLE
l 12] UNION
= 33 1) GLOBE VALVE | BOTTOM BLOW
P 32 DH TEE
39 9] ORIFICE
Aad
| 8|%|  ORIFICE FLANGE
_Z z NIPPLE
6] ELBOW
38 5 GLOBE VALVE FEED W.VALVE
(4] UNION JOINT
i S 13] FEED WATER PIPE
2] 90" UNION JOINT
) K LOZENGE FLANGE
=22t NO NAME | REMARKS
— FRESH WATER GENERATOR
PIPING PARTS LIST
@@@ 12 SASAKURA ENGINBERING CO.. LTD. osams, _.,_rf&_
e [DWG.NO. 11401307 5




WA
Model:K /KM/KE 40~ 60

DATAIL OF FEED WATER UNE

B0TTOM COVER

F25 : FWGPART2

52 THERMOMETER
51 RELIEF VALVE
50 AIR VENT VALVE
e WATER EJECTOR
148 2| SWING CHECK VALVE
[+7] g ELaOW
4512 BRINE PIPE
45 FLANGE
" FLANGE
(43| HOSE BAND
[+2] | BRiDED HOSE
142/
141] i ELBOW
40] | 3—WAYBALLVALVE
30 | FLANGE !
38| DISTANCE PIPE
137] s UNION
36/5]  FLOWMETER ]
135] g LIFTCHECK VALVE | WITH SPRING
34]% [ SOLENOID vALVE
133] w SPRING HOSE
32]3 CELL BOX
31)Z BRIDED HOSE
305 HOSE NIPPLE
29| GLOBE VALVE DIST.PUMP
28| COMPOUND GAUGE | DIST.FUMP
271 GLOBE VALVE ROOT VALVE
26} SUCTION PIPE
25] 90" FLANGE ELBOW
241 NIPPLE
23] WATER LEVEL GLASS |
122 T 90" UNION JOINT
EXIES AR PIPE
2015 UNION JOINT |
19/ & GLOBE VALVE KM/KE ONLY
18} 5% NIPPLE
17) ELBOW
16 SWING CHECK VALVE )
15 COMPOUND GAUGE | GREEN MARK
14| GLOBE VALVE ROOT VALVE
[13] LONG NIPPLE
12 UNION
1] GLOBE VALVE | BOTIOM BLOW
o] TEE
9|z ORIFICE
'8 | = [ ORIFICE FLANGE
1z
712 NIPPLE
6 ELBOW
5 GLOBE VALVE FEED W.VALVE
4 SCREWED FLANGE
(3] FEED WATER PIPE
2] FLANGE
1 SCREWED FLANGE
No| NAME REMARKS
FRESH WATER GENERATOR
PIPING PARTS LIST
_SASAKURA ENGINEERING_CO., LTD. oy, 1aran _
REV.
DWG.NO.11401340 O

20-¢1-L661



DWG.NO.

D12078

MACHINE

FRESH WATER GENERATOR

020

DISTILLATE PUMP

]
l

AT o
!

i

158

D9 (20)(03) (o)
bt /. f ,
SR

-

L~

PART MATERIAL QUAN||PART MATERIAL QUAN
Ng- NAME OF PART NOMINATION EymBoy-TITY Ng. NAME OF PART NOMINATION BymBol~TITY
001 CASING CASTIRON _|FC200] 1 _|[305| COUPLING BOLTRUT I R oL ED STEEL |SS400]3 SET
003 IMPELLER PHOS. BRONZE [PBC2 [ 1 || 404 PUMP FRAME CASTIRON  [Fc200[ 1

020-1  CASING RING BRONZE Bc3 | 1

P20-3  CASING RING BRONZE BC3 | 1 || 520 | MECHANICAL SEAL |EAS60-25(SP)| — |1 sey
101 SHAFT STAINLESS STEEL pus420s] 1
103 | IMPELLERKEY  [STAINLESS STEEL bus420.4 1
110 "0" RING RUBBER NBR | 1
120 | IMPELLERNUT  [STAINLESS STEELEUS304 1
124 | IMPELLER WASHER |STAINLESS STEEL SUS304] 1
158 |COUPLING SET SCREW| Cr—Mo STEEL bCM439 1
01 COUPLING CASTIRON  [FC200 1

SASAKURA ENGINEERING CO.,LTD. 0. orstroe

46



DWG.NO. REY, | MACHINE
11401272 0 WATER EJECTOR
| s
!
|
i
i
|
DRIVING WATER IN. i I MIXTURE OUT.
Lk, ON=| ReXx#8O
| .................................
0
1 % 3 354 2
(mm)
3 5 10 | 15 | 20 25 | 30 | 35 40 | 50 | 60
K CHECK POINTS:] — — 23512901290 | 290 | 320 {320 | 320 | 400 | 400
KM DIFFUSERDIAD:| — - 22.5 30 30 30 32 32 32 39 39
NOZZLEDA.d:| — | — [ 12 [ 15151517 17 [ 17 [ 21 | 21
CHECK POINT S:| 235 | 235|290 | 320 | 400 | 400 | 400 | 400 | 500 — -
KE IDIFFUSERDIAD:[22.5(22.5| 30 32 40 40 42 42 50 — -
NOZZLEDIA. d:} 12 12 {16.5]| 19 |22.5| 27 28 {30.1{30.5| - -
2% ‘
FroogR4 b "S"BIOMBBEEEHNL . MRBOTHDE "D X0 207 L. BHLTWS XS ThHhs
BHEEHHIT S,
—~NOTE—

RENEW DIFFUSER IF DIAMETER " D" IS FOUND WORN MORE THAN 20%.

PART - MATERIAL QUAN||[PART MATERIAL QUAN
ME OF PA NAME OF PART
NO. | NAMEOF PART = NATION THMEPH-TITY|| NO. ME OF PAR NOMINATION PYMBOY-TiTY
SUCTION CHAMBER BRONZE
1 BC6 1
® A X "
DIFFUSER BRONZE
2 BC3 | 1
WOH 59
NOZZLE STAINLESS STEEL
3 SUS304 1
J AW A7 U 2A
. STUD BOLT STEEL ccaoo| 4
ARV /Ty b % ="
5 GASKET NON-ASBESTOS| |
HN25w b JOPAXA G

SASAKURA ENGINEERING CO.,LTD.

F13: WSEJCTOR
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EV. .
DWG.NO.| 11401304 [~ SOLENOID VALVE (TYPE ADK11)
LOCATION : DIST.WATER IMPURE
POWER CONSUMPTION JIS SYMBOL. WATER LINE
"HERTZ | RUSH NOR. oyt —
60Hz 120VA 21VA 4 H,‘
50H 150VA 25VA /5]
z T _m
DIMENSIONS IN. %
DIA. L W H REMARKS — T
Re1/2 | 71 91 | 100 | K/KM/KE3~25 ] | TOFWIK
Rc3/4 | 80 96 | 107 | K/KM/KE30~60
Re 1 g0 | 102 | 119 j;
DISTILTATE

I,

|
|
=

L W
PART - MATERIAL QUAN|[PART MATERIAL QUAN
NO. | NAME OF PART NOWINATION FTYECU-Tmv|| No. NAME OF PART NOMINATION FJE00-Tmy
1 NUT BRASS C3604| 1 12 STUFFING BRONZE BC6 | 1
2 SPACER(A) STAINLESS STEEL BUS304 1 13 "0" RING RUBBER NBR !
3 NAME PLATE ALUMINIUM ~ JA1200F 1 14 0" RING RUBBER NBR | 1
4 | COREASSEMBLY ETAINLESS/BRASSRYSEDS 1 |[ 15 BOLT STAINLESS STEELEUS304 4
5 | PLUNGER SPRING |STAINLESS STEELKUS304 1 || 16 " BoDY BRONZE BC6 | 1
6 colL - 1 17 TERMINAL BOX - 1
7 PLUNGER STAINLESS STEEL 5US405 1 18 GLAND BRASS C3604] 1
8 WAVING WASHER  |STAINLESS STEEL|SuS301 1 19
9 "0" RING RUBBER NBR | 1
10 SPRING STAINLESS STEEL 5US304] 1
11 |DIAPHRAGM ASSEMBLY|STAINLESS STEELUS304 1
SASAKURA ENGINEERING CO., LTD. 0SAKA, JAPAN f1e. SoENOD
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DWG.NO.| 11401304 5" SOLENOID VALVE (TYPE

ADK11)

NAME OF PART

NUT

SPACER(A)

NAME PLATE

" 0" RING

COIL ASSEMBLY

"0" RING

WAVING WASHER

CORE ASSEMBLY

"0" RING

BODY BOLT

STUFFING

PLUNGER SPRING

PLUNGER ASSEMBLY

SPRING
DIAPHRAGM ASSEMBLY
16 "0" RING
17 BODY
18 TERMINAL BOX
19 GLAND
20 T

SASAKURA ENGINEERING CO., LTD. 0SAKA, JAPAN

F14 : SOLENOID

49




DWG.NO: REV. ]| MACHINE
11401378[ 0 SIGHT GLASS
LOCATION : EVAPO.SHELL
1 ol
) FRESH WATE
GENERATOR
— FV
o1
—7
I 1 ,
PART MATERIAL QUAN]{28 &, 0 o L7} R
NO. | NAME OF PART I INATION yMBOY-TIY|| & 8 P& W% & B3| "
1 | * SIGHT GLASS GLASS - 1 1 REHS2 BRNS2 - )
2 | * GASKET RUBBER NBR | 2 2 | * #ayur I3 A NBR | 2
3 COVER STEEL $S400] 1 3 RBNN- B’ SS400| 1
4 BOLTS & NUTS STEEL $S400|Bsets|| 4 KK RU Fw K ® SS400| 8 @
5 5
6 6 N
7 7
8 B 8
9

($PARES OF THESE PARTS ARE INCLUDED IN OUR STANDARD SPARE PARTS)
(013, WHTFBRLLTREBLTVLET,)

SASAKURA ENGINEERING CO.,LTD.

ALY & {T]
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=

DWG.NO. REV. | MACHINE ) .
11401296/ 0 LEVEL GLASS (Model : GMS)
LOCATION : F.W. OUTLET
| T
\ L
[ FRESH WATER
GENERATOR
g I
H
NA4—®
N\
N
N
%l -
N
nl%'
MODEL L] H[®G]| € weeHl TvPE OF FWG.
GMS—25 90 | 62 [636x5 Rc 1 |0.8kg KE3/KES
GMS—32 120 | 78 |e52x7|Rec 11/4[1.7kg|
GMS-40 120 86 |#52x7|Rc 11/2 1.9kg KME10~50
GMS-50 140 | 102 |[#65x8 Rc 2 3.1kg
PART MATERIAL auan|[# & . n_&
NO. | NAME OF PART = OMINATION Bvisod-TTv|| & = 8 & & ¥ "% 2 |Be R
1 BODY CAST IRON  |FC200| 1 1 x f& i W FC200| 1
2 RING NUTS CASTIRON |FcmB| 1 2 UUT+y b it W FcMB | 1
3 | * SIGHT GLASS GLASS - 1 3 |* ysrHsS2 Huns2 - 1
4 * GASKET RUBBER NBR 1 4 * N2 v b J A NBR 1
5 | * GASKET NON—-ASBESTOS| — 1 5 | * Hzarwuk J VTP AN - 1
6 6
7 7
8 8
el
(SPARES OF THESE PARTS ARE INCLUDED IN OUR STANDARD SPARE PARTS)
(*Bi3, WETFESELTRBLTLET,)
SASAKURA ENGINEERING CO.,LTD. e bt
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DWG.NO.
11401330

MACHINE
GAUGE (GLYCERINE BATH TYPE)

i

P

70

B

WHEN USED

PULL THE YELLOW PLUQ

B AeFIY
BOISIT% LT3

A

(Gv51-283)

R3

8

GAUGE

GRADUATION

WEIGHT

REMARKS

PRESSURE G.
T 5

t

0

10  |kgf/em2

MPa

~

0 1.0

0.4kg

COMPOUND G.
a wm

7

sul

t |-0.1

6cmHgV.~4.0 |kgf /cm?2

&

0.4 MPa

0.4kg

COMPOUND G.

kgf/cm2

o A

it

76cmHgV.~4.0
& MPo

-0.1

0.4

0.4kg

WITH GREEN MARK

JY-03-24t

L

VACUUM G.

it

76cmHgV.~0
&

-0.1 0

kgf/cm2

MPa

PART\  AME OF PART

MATERIAL

NOMINATION

SYMBOU

QUAN
=TTy

l #

]

na

& & & B T

[=]
=

2

1 BODY

STAINL.STEEL

SUS304

1

& * AFoL2

SUS304 1

INNER LIQUID

GLYCERIN

MEH D Juteyy

YELLOW PLUG

W IN

PLASTIC

1

BEeIS59 IS52AFv 2

- 1

*

*

. -4

* *

¥ -

SASAKURA ENGINEERING CO.,LTD.

Fi4 : TH-CAUG
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DWG.NO.

114013291 0

REV. { MACHINE

THERMOMETER  (Model : SB—DN)

fom

i}

o

G1/2

an
N

N ———
THERMOMETER GRADUATION WEIGHT REMARKS
LTYPETHERMO.| o c | 02k ALCOHOL
ER Y Eedntid
PART MATERIAL QUAN||ZR & . L7) B
NAME OF PA > 3 & 3 - W e
NO. RT I NOMINATION EvwmBorl-TrTY || & P& 2 M5 2 |22
1 WELL BRASS C3602| 1 1 SMBRER Ebw D C3602| 1
2 INNER TUBE BRASS C3602| 1 2 PEBIRER Bb5w ) C3602| 1
3 COVER BRASS C3602| 1 3 " E #® EBEbn S C3602| 1
4 * * * * 4 * % * *

SASAKURA ENGINEERING CO.,LTD.

F14 : TH—GAUGI
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SASAKURA FRESH WATER GENERATOR
Y4905 TJLyia 94xr—8 ¥¥RrL—4

FWG K/KM/KE MFD. NO. 014—
TEST RECORD
SHIP YARD INSPECTOR
i #5 F _ BEE
SHIP NO. DATE
# b AR
SHIP NAME MEASURED BY
kA EHRE
No. OF DATA DESIGN _ HAEE
oM F 8 BH@ : 2 3
MEASURING TIME ,
M B i
SHELL TEMPERATURE .
£ A B B ¢
JACKET COOLING WATER INLET o
x g m@REKkKANRE
w & | JACKET COOLING WATER OUTLET o
gg s K OB K
¥STEAM PRESSURE MPa
R (kgf ‘cm’G)
COOLING SEA WATER INLET o
g, BAHAEKADERE
£ m COOLING SEA WATER OUTLET o
S ¥ 0 MKt O R B
8
METER READING Liter
i 7K i
w CAPACITY
W I/h
:, ; i 7k i
P_ N
5 CAPACITY
2] Ton/24h
= B & " 2 on/2
SALINITY
PPM
¥ 2 R K
SHELL VACUUM MPa
# AN X 2 FE N (emHgV)
FEED WATER PRESSURE MPa
B oK E N (kgf/cm’G)
WATER EJECTOR INLET MPa
7K I 't; 7 9 - A D E j] (kjf/cm'G)
DISTILLATE PUMP DEL. MPa
EEkRoITHOFE A kgt emG)
EJECTOR PUMP SUC, MPa
IHY5—-KUTADNED (mbleV)
EJECTOR PUMP DEL. MPa

.4



INSTRUCTION MANUAL

for

SK 101 Salinity Indicator

Sasakura Engineering Co., Ltd.

Head Office:

7-32,iTake_shima 4-chome, Nishiyodogawa-ku, Osaka 555, Japan
Phone: +81-6-6473-2134 (06-6473-2134 in Japan)

Fax : +81-6-6473-5540 (06-6473-5540 in Japan)

Tokyo Branch Office:

6F, Hakudo Dai-ichi Bldg.,10-4, Hatchobori 4-chome,
Chuo-ku Tokyo 104-0032, Japan

Phone:  +81-3-5566-1212 (03-5566-1212 in Japan)
Fax: +81-3-5566-1233 (03-5566-1233 in Japan)
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The user is requested

Notes on safety indications

to read these instructions and the attached documents

carefully before the installation, operation and inspections or maintenance of the
Salinity Indicator so that it will be used properly.

Please be sure to get accustomed thoroughly to the knowledge of, and the safety
information and nctes about, the indicator prior to use it.

[Safety notes in this Instruction Manual will be indicated by any one of the following

three levels:]

/\ DANGER

/N WARNING

A CAUTION

indicates a case where an erroneous operation of the
machine would produce a dangerous situation which could
result in death or serious injury and the level of emergency
is high when such a situation occurs. This note will appear
limitedly for very dangerous cases.

denotes a case where an erroneous operation of the machine
would produce a dangerous situation which could result in
death or serious injury.

represents a case where an erroneous operation of the
machine would produce a dangerous situation which could
result in slight injury or material damage.

Please note, however, that a | /A CAUTION | case could result in more serious

consequences than assumed above by the synergy of different conditions. So, it is

important to live up to

inhibit safety operation.

the instructions herein to forestall any factor which would



1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

Notes for safety operation

These Operating Instructions must be read through carefully for the proper
and safe use of this product.

Any erroneous operation could cause a breakdown and/or a dlsaster resulting
in injury and/or material damage.

AX CAUTION

Turn off the power source prior to wiring or inspecting the inside of the
indicator; otherwise the worker could suffer an electric shock.
The main source must be turned off at both ends.

Prior consultation with the manufacturer is necessary if the indicator is
intended for uses where its breakdown or erroneous operation could endanger
a human life or lives or cause hazards to people.

No excessive load, vibration or impact must be given to the body or the cell.
The indicator must be used within the specified temperature range.

In case of detaching the cell, stop the pump and lower residual pressure by
closing the pipeline valve(s) beforehand.

Do not adapt the indicator to add a new function to it or for any other purmses
For repairs, call the manufacturer.

To wire the indicator, strictly follow instructions in the "Wiring and
connection" part of this brochure.

Prior to use, make sure that the correct voltage has been chosen on the voltage
selector.

Outline

The SK 101 Salinity Indicator continuously measures the saline concentration
of high-purity water, such as distilling plant water, drain water and feed water
for boilers, and indicates the outcome therefrom in ppm. In case the saline
content level goes higher than a preset value, the indicator will light up an
alarm lamp and send out error signals (no-voltage and voltage signals).

Some types of the measuring unit would automatically activate a solenoid
valve to discharge high salty water outside the system.

The alarm is automatically canceled when the saline concentration is back to a
level below the preset value.



Specificaticns
Measurable range:
(with selection switch)
Measuring accuracy:

Temperature compensation:

LED lamps

Power source:

(switchable on voltage taps)
Finishing color:

Pressure durability of cell:
Cell mounting screws:

0.1to0 20.0 ppm or

1 to 200 ppm.

+2.5%.

30to 80 C.

Power: green.
Alarm: red.
External alarm cut: orange.
100/110/115/220 VAC,

50/60 Hz; (200 V optional)
Munsell 7.5 BG 7/2.

5 kg/cm?2

M30 x 2.



4. Names of components
8
SALINITY INDICATOR L3
Po'gro/rl——l—"\ o‘ﬂ‘lm/_@
/ O Klarm cut
o ©
o / e ALARM ADWST
®/. 5TE37 w O ALARM VALUE @*
ppm ‘
[ POWER W
@/ / {’SASA%A MODEL
1 SK 101
N ]
T ] .
TT000000( (e
MAIN P.C. BOARD POWER P.C. BOARD
C___— :—_\%
© e L2 a
N ® LT
TP3 @j -
+
VR4 TPE?@\_D D@ = I
l@] 19
-
PGy VRS () @
S © [ 8 |
pp™ ppm
(D Display (14) RL1 (Relay 1)
2 Power LED (green) (15)  F1 (Fusel,) 0.2A
3 Alarm LED (red) (16) F2 (Fuse2) 3A
4) External alarm cut LED (amber)  (17) Transformer
(5)  Power switch (18)  TB3 Terminal block
(6) Test switch ‘ (19) CN1 Connector (power printed
(7 Alarm value check switch circuit board)
8) External alarm cut switch (20) CN1 Connector (main p.c.b.)
)] Alarm value adjustment variable (91) CN2 Connector (power p.c.b.)
resistor (VR) (22) CN2Connector 2 (main p.c.b.)
(10) Cell _ . (23) Full range selection switch
11 TB1 Terminal block (with (24) TB2 Terminal block *
voltage selection taps) (25) RL4 (Relay 4) *
(12) RL2 (Relay 2)
(13)  RL3 (Relay 3)

Marked(*) is optional, not included in a standard Salinity Indicator.



5.1

5.2

5.3

5.4

5.5

5.6

Operations and functions

The indicating section

Display
Indicates measured values, a preset alarm value and test values (5/50 ppm) in

ppm.

POWER (Power lamp)
Green LED on: power has been turned on.
Green LED off power has been turned off.

ALARM (Alarm lamp)
Red LED on: measurement exceeds alarm value.
Red LED off: measurement remains below alarm value.

ALARM CUT (Alarm cut lamp)
Amber LED on: no alarm signal sent even if exceeded alarm value.
Amber LED off. alarm signals sent if exceeded alarm value.

The switching section

POWER (Power switch )
Operations:
* Press when Salinity Indicator turned off — Indicator on, power LED on,
value displayed.

> Press when Indicator turned on — Indicator off, power LED off,
display dead.
TEST SW (Test switch)
Operations:
Press the 20 ppm side of measuring range selection switch — 5.0+0.2 ppm
displayed.

This switch is used to test the checking of function of the SK 101 Salinity
Indicator except its measuring cell.



Press at 200 ppm range — 50 ppm display.

5.7 ALARM VALUE (Alarm value switch)
Operations:
Press the switch — preset alarm value displayed.
To revise a set value, see 5.9 Alarm adjustment below.

5.8 ALARM CUT (Alarm cut switch)
Operations:
Press when the switch off — alarm cut function on; alarm cut lamp on.
Press when the switch on — alarm cut function off; alarm cut lamp off.

While the alarm cut function is activated, no alarm will be output.

Turn on the alarm cut switch soon after the distilling plant starts to operate
because salinity in the distilled water remains unstable.

After the salinity is stabilized, turn off the alarm cut switch.

5.9 ALARM ADJUST (Alarm value adjustment VR)
To revise a preset alarm value, while pressing the alarm value check switch (7),
slowly turn the alarm value adjustment VR (9) until a desired value is
displayed. Then, release both switches and now the new value has been set.

5.10 Cell (electrode)
Dipped in distilled or fresh water to measure saline content in it.

6. Wiring and connection
Break the power source during wiring work and the linking of connectors

6.1 TB1 terminal block with voltage selection taps (11)
VOLTAGE SELECT

1020 1150 1;5 2‘;0 COM
O O O O
N J

*1 Choose the voltage to be used for this Salinity Indicator from the voltage
selection taps on the terminal block.
Connect the COM tap and the desired voltage tap with a jump wire.




6.2 TB2 terminal block (option) (24)
POWER FAIL
0-2v  4-20mA Used for a power failure alarm and
ALARM the measured value output of 0-2 V,
N.O. COM N.C. + - E + 4-20 mA.
The power failure alarm contact is a
1 2 4 | 5 7 no-voltage contact.

6.3

6.4

* The TB2 terminal block is
optional and not equipped in a
standard Salinity Indicator.

TB3 terminal block (18)

T 1§ . ® ' FOET
— N.C COM N.O EXTRA N.C COM N.O
ALARM CONTACT ALARM  SOLENOID VALVE

.

ELECT RODE POWER

In standard equipment, the alarm contact is a no-voltage contact and the
external alarm contact is with voltage.

Make sure that the electrode (cell) is connected with the correct cables in
accordance with the colors shown above.

Main board - Power board connection (CN1)
Check up the main and power printed circuit board to confirm if the connectors
are connected as follows:

(19) Power p.c.b.

(19 N1

Green

(20) Main p.c.b.

20) cN1

(-]
[ J
[+]
x

- -]
[ =
[ ]

Red

Amber

o
-
-}
=
3

White

Yol low

| Black




6.5 Main board - Power board connection (CN2)
Check up the main and power printed circuit board to see if the connectors are
connected as follows:

(21) Power p.c.b. (22) Main p.c.b.

@) cN2 @) cN2

White ) | Black
an 1 Brown
| Purple — Red

Blue — | Orange
Eeen 1 Yellow
| Yellow | | Green

Orange “‘“ﬂue

Red “"—ﬂrple
| Brown [ | Gray
| Black — | _White

L

7. Maintenance

7.1 Cleaning of electrode (cell)
To keep the indicator operating accurately all the time, detach the electrode
(cell) and clean the sensor at least once a month.
In cleaning the electrode, carefully wipe off dust and scale from its surface with
soft cloth. Do not use sandpaper, a file or other material which may hurt the
surface.



8. Errors and remedies

Error

Cause

Remedy

Powered but fails to
operate; power LED
dead.

Error in power source or F1

fuse(0.2A) blown by

abnormal current flow in

the circuit.

Remove the cause(s) of
abnormal current and
replace F1 fuse(0.2A) with a
spare.

Excess current flows in

external alarm.

Remove the cause(s) of
abnormal current and
replace F2 fuse(3A) with a

spare.

Alarm LED fails to The set alarm value is Check the set alarm value.

light. inadequate. See Item 5.9 in this brochure
for changing set values.

Broken relay Replace the power p.c.b. with

a new one because the relay
is directly bonded on the
board.

Displayed value Foreign matter deposited on | Clean the electrode (cell).

unusually low.

sensor surface working as

insulator.

Sensor out of the water.

Dip the electrode (sensor) in
the water completely.

Electrode fastening screws

loosened.

Fasten the screws.

Broken wire in the sensor.

Renew the sensor.

Displayed value
unusually high.

Foreign matter deposited on
sensor surface increases

conductivity.

Clean the electrode (cell).

‘Alarm LED remains
lit.

The set alarm value is

inadequate.

Check the set alarm value.
See Item 5.9 in this brochure
for changing set values.

Broken relay

Replace the power p.c.b. with
a new one because the relay
is directly bonded on the
board.

Alarm output error.

Broken relay

Replace the power p.c.b. with
a new one because the relay
is directly bonded on the
board.

Test SW pressed but
neither 5 £0.2
displayed.

Power not turned on.

Turn on power.

Error in main board
circuitry

Renew the main board.

Error in LED lamp circuit.

Renew the main board.

Test SW pressed but
displayed value
exceeds 5 *2
limitations.

Chosen power tap not
matching supplied voltage.

Check the connected tap
voltage,

[Choose the correct tap and
connection ?]




W& 3B A

WG.NO. REV. | MACHINE
11401362 SK 101 SALINITY INDICATOR
P44 4—¢9 HOLES BODY 2.3kg
—_— CELL & CABLE 0.4kg
ﬂ} POWER CONSUMPTION  10W —
SALINITY |INDICATOR
POWER T gy T ooy T g1 (ﬁﬁé‘]‘”)
(®AZRI) @‘@QJ ALARM CUT
I (ShBEHNEETIT)
pp|m $ RUBBER CAP E
ALARM ADJUST
(FHARBAU O L)
(FARZA9F) _ ] ol o] 9 ] _
- TEST SW.  ALARM VALUE ﬁ» 2§ (Eg:
@!Hﬂﬂ!utu r2<pF) E
(5ppm)
ﬂ o © g
POWER SW. | ALARM CUT
(B2 7) | (GHBEFEKRSY F) s
| SASAKURA ENGINEERING COLTD. o |
%0 (K0 0 0 0 0Je L
1 | 7. ) e
v .
EARTH BOLT 80 2.5
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Solenoid-driven Metering Pump

PZD Series
OPERATION Manual

— Before beginning operation, read this manual carefully! —

Ignoring the descriptions in this User's Manual and mishandling the unit may result in death or injury, or
cause physical damage.

= T_rLr_F_I'LFl.J’Lﬂﬂ_\
m(m
7 =
= { — Applicable Models —
PZD-31/61/12/32/52

@ @ @@ PZDP-31/61/12132/52

= PZDM-31/61/12/32/52
_ | ARPZD-31/61/12

[

- . ARPZDP-31/61/12
l I — | ARPZDM-31/61/12

+ Thank you for purchasing this TACMINA product. Please read this manual carefully in order to
ensure that you use the appliance safely and correctly.

+ Be sure to keep this manual in a place where it will be easily available for reference.

« If the PZD0O series pump you bought conforms to special specifications not described in this
OPERATION Manual, handle the pump according to details of separate meetings and drawings.

~agy ¥ TACMINA CORPORATION




For the Safe Use of This Product

This manual is intended to help the operator to handle the product safely and correctly. In support of this aim, important safety-
related instructions are classified as explained below.

Be sure to follow them at all times.

/\ WARNING

- If the product is operated incorrectly in contravention of this instruction, it is possible that an accident resulting in death or seri-
ous injury will oceur.

/\ CAUTION

 This indicates that improper operation can result in an injury or physical damage to the product.

IMPORTANT

» This indicates information that should always be followed to maximize the product’s performance and service life.

NOTE

« This indicates supplementary explanations.

Conditions of Use

/\ WARNING

« This pump cannot be used in explosion-proof areas, and in explosive/ignitable atmospheres.

/\ cAuTiON

- This pump can be used for injection of chemicals only. Do not use this pump for other applications. Doing so might cause acci-
dents or malfunction.

* This pump cannot be used for transferring fluids that contain slurry.

» The discharge volume cannot be adjusted by operating the valve on the discharge piping.

« This pump generates pulsation.

« Do not use this pump outside of the operating range indicated below. Doing so might cause malfunction.

Ambient temperature 0 to 40°C
*  Maintain the pump in a temperature range of -10°C to +50°C during transportation and storage. Also, do not subject
the pump to strong shocks.

Chemical handling conditions
Temperature 0to 40°C

Viscosity 50 mPa-s or less
Max. pressure output
Standard specifications pzD[1-31/61: 1.0 MPa ARPzZD[1-31/61: 1.0 Mpa
pzD[l1-12: 0.7 Mpa ARPzD[1-12: 0.7 Mpa

PzD[]-32: 0.3 Mpa
PzD[-52: 0.2 Mpa
Boiler specification PzD[J-31: 1.5 MPa

* Note, however, that the maximum discharge pressure of PTFE hose connection (FTC/6TC) types is the pump specifi-
cations or 0.5 MPa, whichever is smaller, and that the maximum height above sea level at the installation site is 1000
m or less.

Transportation and Installation

/\\ WARNING

» This pump does not conform to explosion-proof specifications. So, it cannot be used in explosion-proof areas, and in
explosivefignitable atmospheres.
+ Install the appliance in a location where it will not come into contact with children or other people besides the operator.

~{1)-




/\ CcAuTION

Though this pump is designed according to outdoor specifications, it is made of plastic. Avoid installing the pump at locations
(for example, direct sunlight or locations exposed to wind and rain) that might shorten its service life.

Do not install this pump at humid or dusty locations. Doing so might cause electric shock or malfunction.

If the discharge piping is provided with a cut-off valve, and when there is the danger that the piping will choke, install a relief
valve on the piping immediately after the discharge side of this pump.

Generally, the pressure-resistance performance of hoses drops. When a commercially available hose is used, be sure to use a
hose that is chemically resistant and that withstands the operating temperature and pressure. Otherwise, the hose may break or
chemicals may spray out.

When using water-diluted solutions in cold areas, chemicals may freeze in the pump head or piping, damaging the pump and
peripheral parts. Be sure to install heating apparatus or heat insulation.

Water used in the pre-shipment test may remain on pump liquid-end parts. When using chemicals that generate gas or harden
die to reaction with water, be sure to drain any water and allow liquid-end parts to dry before use.

Piping and Electrical Wiring

/\ WARNING

Do not operate the pump when your hands are wet. This could result in electric shock.

Do not turn the power ON during piping and electrical wiring. Attach a "Work in Progress" label to the power switch.
Do not disassemble the main unit or circuits.

Reliably ground the ground terminal. Failure to do so might cause electric shock.

/\ caution

+ Electrical wiring must be performed by personnel such as an electrician having specialist knowledge.
» Be sure to connect and wire the ground lead (green) to prevent electric shock.
« Check the power voltage before wiring. Do not wire to a power supply outside of the rated voltage range.

Operation and Maintenance

/\ WARNING

Do not operate the pump when your hands are wet. This could result in electric shock.

If anything unusual occurs such as smoke or a burning smell during the operation, immediately stop operation and contact your
supplying agent. Failure to do so could result in fire, electrical shock or damage to the product.

Do not disassemble the main unit or circuits.

During air release, chemicals spray forcefully from the tip of the air release valve. Be sure to
attach an air release hose and return chemicals to the tank. At this time, either hold the air
release hose by hand or secure it in place.

If you forget to open the discharge-side valve or if foreign matter cloggs the discharge-side piping,
the pressure in the piping and pump head may increase beyond the range indicated in the pump
specifications. This may result in the chemicals leaking or spurting, or in damage to the pump or
the piping.

/\ cautioN

Before disassembling the liquid-end section for maintenance or repair, make sure to turn OFF the power and confirm that no voit-
age is supplied to the pump. Also, make sure that the power switch is not turned ON again during the maintenance or repair work.

When handling the liquid-end section, be sure to wear protective coverings (rubber gloves, mask, protective goggles, chemical-
resistant overalls etc.) appropriate for the chemicals being transferred.

Before maintaining or repairing the pump, release the discharge-side pressure, drain the chemicals from the liquid-end section,
and wash the pump with purified water or similar liquid.

Others

/\ cAuTiON

Adopt preventative measures such as a chemical drain ditch in case chemicals flood out.
When disposing of used pumps, ask an authorized industrial waste disposal expert to dispose of the pump in accordance with
local laws and regulations.

~(2)-
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1 Checking the Product

2 Outline

When unpacking, please confirm the following items:

(1) Is the enclosed product the same model you
ordered?

(2) Do the details on the pump nameplate match your
order?

(3) Are all the accessories present and correct?
Please refer to the accessory list below.

(4) Can you detect any damage due to vibration or
shock during transportation?

(5) Are there any loose or disconnected screws?

All TACMINA products are carefully checked prior
to shipment. if, however, you find a defect, please
contact your supplying agent.

1-1 Accessory List (standard spec-
ification)
Product Quantity

PVC blade hose* 3m

Air release hose 1m
(not provided for the 32/52 model)

Anti siphonal check valve 1

Foot valve 1
Pump installation nuts/bolts (M5 x 30) 2
Operation Manual 1

* With the FTC, 6TC and STC type, the hose is made
of PTFE, and accessories are different.

1-2 Accessory List (boiler specifi-
cation 31 model)

Product Quantity
Nylon tube (discharge side) 2m
PVC blade hose (suction side) 1im
Air release hose 1m

Strainer check valve for boilers (SUS304) 1

Foot valve

1
Pump installation nuts/bolts (M5 x 30) 2
Operation Manual 1

1-3 Accessory List (w/ automatic
air release)

Product Quantity
PVC blade hose
(ARPZD[3-31: dia. 4 mm x dia. 9 mm, 3m
-61/12: dia. 6 mm x dia. 11 mm)
Air release hose Tm
Anti siphonal check valve 1
Foot valve 1
Pump installation nuts/bolts (M5 x 30) 2
Operation Manual 1

The solenoid-driven metering pump is a solenoid-dri-
ven reciprocating pump having highly chemical resis-
tant liquid-end parts and a compact body.

The pump can be used with 90 to 264 VAC, 50/60 Hz
power supplies. Moreover, discharge performance has
been adjusted to be uniform within this power voltage range.

3 Structure
3-1

Names of Parts

Air reiease valve
{not provided
on 32/52 model)

Pump head
_~ Soienoid box

Discharge side
joint

Control panel

T
| cooo

Cable gland

* On the model with automatic air release, the front of
the pump head becomes the discharge side joint,
and the upper section of the pump head becomes
the air release joint.

4 Principle of Operation

(1) Electromagnetic power is generated when current
flows to the solenoid coil from the power circuit
built into the electronic circuits. This power
becomes the suction force to suck in the drive
plunger. When the drive plunger is sucked in, the
diaphragm attached to the tip of the drive plunger
is pushed out. When current flow stops, suction
force is terminated, and spring action causes the
drive plunger to return to its original position.

This is how reciprocating motion is generated.

(2) When the diaphragm on the tip of the drive plunger
is moved by this reciprocating motion, the volume
inside the pump head increases and decreases.

At the same time, negative and positive pressure is
generated alternately inside the pump head to suck
in and discharge chemicals.

When the diaphragm moves to the rear, negative
pressure is generated inside the pump head. At
this time, the check ball on the discharge side clos-
es the flow path as shown in Figure 1 to prevent
back flow of chemicals from the discharge piping.
On the other hand, as the check ball on the suction
side opens the flow path, chemicals flow into the
pump head.

Next, when the diaphragm is pushed out to the
front, positive pressure is generated inside the
pump head. This causes the check ball on the suc-
tion side to close the flow path, and open the dis-
charge side so that chemicals are discharged.
(Figure 2)

(3)

(4)




(Figure 1) (Figure 2)

Discharge side Discharge side
I Check ball

Closed S r Open -

Initial position of diaphragm

[ ps——
- Position of diaphragm
after forward movement
13 T
Open Shaded section Close The volume in the
Suction side indicates sucked in area. Suction side shaded section is
discharged.
* The figure shows a single-stage check valve to * The figure shows a single-stage check valve to
simplify the description. simplify the description.
L

PZD|| P |-|31|-|V||[E||C|-|H|W]| J |-
M @ @) @) B (@ (BHa) B ® )

(1) Series name

PZD: PZD series
ARPZD: PZD series w/ automatic air release

(2) Function

None: Standard
P: Pulse signal input model
M: Analog signal input model

(3) Model type (discharge volume standard)
1

[1]=30 mL/min

[
Number of 0 digits

5 types: 31, 61, 12, 32, 52

(4) Liquid-end material

(a) Pump head (b) Valve seat, O-ring (c) Check ball
V: PVC E. EPDM C: Ceramic
F: PVDF F: Special fluoro-rubber
6: SUS316 (PZD-31/61/12 model only) T: PTFE

S: SUS304 (PZD[1-32/52 model only)
*On the CL type, a combination of (a) Acrylic, (b) Special fluoro-rubber, and (c) Ceramic is used.
Remarks:

* Any combination of liquid-end material is not allowed. For details on liquid-end material combinations, see the
Liquid-end Materials Table under Specifications. On all types, the diaphragm is made of PTFE.

(5) Specifications (7) Applicable area
(a) Connection type {b) Joint specification J: Japan
H: Standard hose type W: Standard
B: Boiler specification [Dischargable viscosity 50 mPars or less]

(6) General specifications
None: Standard X: Special




6

Installation

6-1

Installation Site

/\ WARNING

This pump is not designed to explosion-proof specifi-
cations. It cannot be used in explosion-proof areas,
and in explosive/ignitable atmospheres.

Install the pump in locations out of the reach of chil-
dren and personnel other than an administrator.

If you forget to open the valve or clogging occurs
inside the pump's discharge piping, there is the dan-
ger that pressure will rise excessively beyond the
pump's specified operating range, that chemicals
may spray out, or that piping may be damaged.

IMPORTANT

3

Avoid installing the pump in the direct sunlight. Also,
prevent it from being exposed to wind and rain.

DM

et
A ) l/\
0
[
018850777 ?_

Install the pump in a location that is well-ventilated
during summer, and where chemicals will not freeze
in winter.

SIIIII SIS IIIIIIS

Leave enough space to allow easy access for main-
tenance and inspection work.

Install the pump on a flat horizontal surface and fix it
securely to prevent it from vibrating during the opera-
tion. If the pump is installed on an inclined surface,
the pump may not be able to discharge properly or at
all.

(1) To secure the pump, use the two mounting bolts

(provided). K‘ '\}

\

87 to 110 (note)

N

87 to 110 (note)

* Of the four mounting locations, secure the pump at
two opposite sides.

Note: The permissible mounting pitch is 87 to 110 mm.

6-2 Changing the Orientation of
the Pump Upper Section
The pump upper section (pump head/solenoid box)

can be fitted on the pump lower section (circuit box)
facing three different directions.

(view from above)

A
[ :
Lo
%0° f ! L \eoe
j Upr;(:er - -
pa Left e
Lower  (factory D:@ o0 L’ J1! Right
h [
] e = )i
0000
9 t Control section
Control panel
™

Change the orientation of the pump upper section
when piping restrictions make operation on the control
panel difficult.

(1) Turn the pump head/solenoid box (simply called
"upper section” from here on) counterclockwise by
about 30°, and lift up slightly by a few centimeters.

The mating surface is as shown in the figure below.

|

~| Solenoid box {upper par)

i
W9 Gontrol panel (lower part)

]

(2) Turn the upper section, align the groove on the
upper section mating surface with the protrusion on
the lower section mating surface.

(3) Turn the upper section clockwise to secure.




IMPORTANT

« The upper section and lower section are connected by
electrical wiring. When lifting up the upper section, make
sure that the upper section is separated from the lower
section by only by a few centimeters. Separating the two
sections by more than this distance may cause the leads to
break.

- When turning the upper section, do not apply force to the
pump head, and, in particular, to hose nut section or con-
trol panel cover. Doing so might break these parts.

+ The fixing section is made of plastic. Do not apply excessive
force to this section. Doing so might break it.

* Prevent electrical wiring from being excessively twisted or
nipped.

» The upper section is fitted onto the lower section to the left,
rear, and right as you face the control panel. The upper
section cannot be fitted at intermediate positions between
these orientations.

« When fitting the upper section onto the lower section, firmly
turn the upper section so that the protrusion is fully aligned
with the groove as far as possible, and make sure that the
upper section is fixed in place.

NOTE

- When turning the upper section, the upper section can be
turned more easily by pressing downwards.

» Before the pump is shipped, the upper section is assem-
bled so that the pump head faces the left as you look at the
control panel.

6-3 Piping on the VEC and VFC Types

This section describes piping on the VEC and VFC types.

Differences with the CL type and the boiler specification are
described from the following page onwards. Consult us for
details when piping the FTC, 6TC and STC types.

6-3-1 Requests during piping

IMPORTANT

+ The hose vibrates as this pump generates pulsation.
Support the hose so that it does not vibrate.

« We recommend installing an air chamber to reduce pulsa-
tion. Consult your supplying agent separately for details.

» When bending the hose, allow sufficient bending margin
(40 mm radius for dia. 4 x 9 mm, and dia. 6 x 11 mm hose,
or 100 mm radius or more for dia. 12 x 18 mm hose in the
case of a PVC braided hose) to prevent it from folding.

Prevent the hose from being folded, worn, cut, or stepped
on. Failure to do so might break the hose.

« If the hose is too long, pressure loss might increase, caus-
ing the pump's permissible pressure to be exceeded and
overfeed to occur. For details on overfeed, see page 32.

* To prevent the hose from becoming disconnected, fully
insert it up to its specified position and firmly tighten the

nut. Do not excessively tighten the nut using a tool. Doing
so might break the hose.

/)

———
l | [ | I ]
Dia. 4 mm x Dia. 6 mmx Dia. 12 mm x

» The tightening force on the hose sometimes weakens if the
pump is used at a location where the chemical temperature
and ambient operating temperature are higher than room
temperature. Tighten the nut as required at start of pump
operation.

* When removing hoses and laying the same hoses during
maintenance, for example, cut about 10 mm from the end
of the hoses before inserting them onto the pump.

* When the control panel is splashed with chemicals, imme-
diately turn OFF the pump, wash off the chemicals with
clean running water, and allow the control panel to fully dry
before restarting pump operation.

+ We recommend a muiti-valve and maintenance valve (boil-
er specification only) that allow pressure in the discharge
piping to be relieved by one-touch operation during mainte-
nance.

+ We recommend installing a relief valve that allows pres-
sure to be relieved automatically from the inside of the dis-
charge piping.

» Install a pressure gauge for measuring the pump's dis-
charge pressure on the discharge piping.

A total of three meters of hose is provided for the discharge
and suction sides.

When extending the piping beyond this distance, pressure
loss sometimes exceeds the pump's maximum discharge
pressure. So, thicker piping must be provided. When extend-
ing the piping, notify your supplying agent of the viscosity of
the chemicals, piping length (positional relationship), specific
gravity of the chemicals, and other information. Your supply-
ing agent will select the ideal piping services for you.

6-3-2 Anti siphonal check valve

This pump is provided with an anti siphonal check valve.

Use this valve in the following instances:

(1) When chemicals are injected with the injection point
open to air and at a point lower than the fluid level in the
chemical tank (Preventing Siphoning). For details on
siphoning, see page 32.

(2) When chemicals are injected into suction piping on other
centrifugal pumps

(3) When an excessively large amount of chemicals beyond
the rated discharge volume flow

NOTE

+ Overfeed may occur if the piping is too long on the
rise piping. For details on overfeed, see page 32.




6-3-3 Installing the anti siphonal check
valve
(1) Provide an Rc1/2 female screw section at the injection
point. The anti siphonal check valve is already threaded
for a R1/2 male screw.

NOTE

- The 32/52 model also supports R3/8 screws. The
shape of these screws is also different.

(2) Screw the seal tape into the
male screw section on the
anti siphonal check valve. If 3__/:3%
the screw is difficult to 1
screw in, hold the nozzle

grip with pliers or other tool,
and gently tighten.

Grip

Hose nut

(3) When the hose is attached with the anti siphonal
check valve attached to the main piping, be sure to
turn the hose nut by its grip. Otherwise, the screw
section or other parts of the nozzle may be dam-
aged.

(4) When injecting chemicals into fine piping, cut the
tip of the injection nozzle to an appropriate length
before use. Cut the nozzle to an appropriate length
so that its tip is located in the center of the piping to
carry the injected chemical.

1} Ie
— =
T'. 2 If the injection nozzle is longer than the
alnle diameter of the piping, cut down to the
sl % dotted section before use.
SN
IMPORTANT

+ We recommend mounting the
pump via the anti siphonal check
valve for maintenance. Provide
an Rc1/2 female screw section
and screw in. Use a valve of
material that resists the chemical
in use.

6-3-4 Suction piping
IMPORTANT

« Install the pump as close as possible to the chemical
tank.

« If the suction piping is too long, cavitation may occur
and metering performance may no longer be
ensured. See Cavitation, page 32.

+ Avoid using piping with bends or joints that might
cause resistance in chemical flow.

- Be sure to connect the foot valve (provided) to the
end of the suction side hose, and prevent the inflow
of dirt or foreign objects into the pump head or valve
seat.

6-3-5 Installing onto a TACMINA tank

(when using the optional multi-valve)

Main piping -

Anti siphonal check valve

Discharge side piping

Muiti-valve
Pump side air release

Metering pump

Chemical tank

(when installed on the floor)

Relief valve
Installation of this valve is recommended for safety.

Anti siphonal crleck valve

Chemical L
tank q
H
Q Pump base
R | e | e A
P - Concrete base
Use optional suction valve. Suction side house

(1) Pass the hose through the hose nut and connect to
the suction valve on the tank. Next, connect the
hose to the joint on the pump's suction side in the
same way.

(2) Pass the discharge side hose through the hose
nut, and connect the hose to the joint on the
pump's discharge side. Next, attach the anti
siphonal check valve to the injection point, and
then connect the discharge side hose.




(when installed on the tank)

) : Y Anti siphonal check valve

Pump installation bolts (2 p'ces)

Foot valve U

;

Suction valve lid

N
Drain cocl

(1) Fasten the pump at the specified position on the
top surface of the tank with the mounting bolts
(provided).

(2) Pass the hose through the hose nut, attach the foot
valve, and determinate the mounting dimensions
so that the foot valve is 30 mm or more from the
tank bottom. Then, pass the suction pipe lid and
hose nut through along the hose, and connect to
the joint on the pump's suction side.

(3) Tighten the suction pipe lid.

(4) Pass the discharge side hose through the hose
nut, and connect to the hose joint on the pump.

(5) Attach the anti siphonal check valve to the injection
point, and connect to the discharge side hose.

IMPORTANT

+ We do not recommend installing the pump above the
tank when using chemicals that are likely to generate
bubbles.

» The suction height on this pump is -1.5 m. Suction
performance may drop if the pump head's valve seat
dries up.

6-4 Hose Piping When Injecting
Sodium Hypochlorite on the

CL Type
6-4-1 Piping request
IMPORTANT

* Use push-in piping (installing below the tank posi-
tion). This makes it harder for gas lock and other
trouble to occur.

+ Make the piping (hose) as short as possible. This
reduces the amount of gas that occurs and accumu-
lates in the piping, and makes it harder for gas lock
to occur.

« Do not lay piping above pathways. Also, prevent
chemicals from splashing personnel if hoses are
damaged.

+ We recommend providing a washing water line in the
iping.
piping To injection point
Drain <—X 3-way valve

N

Metering
pump

3-way valve X+——— From clean water supply

From chemical tank

6-4-2 Recommended piping examples

(1) Suction side

Drain Chemical tank

(a) if dilution is possible using only underground water containing iron such as
in mountainous districts, for example, measures for preventing the entry of
slurry into the piping are required.

(b} Take measures o fully use the entire content in as short a period as
possibie (in particular, about 10 to 20 days in summer).

{c) Itis also important that corrosion is not caused in the surrounding
environment. In this case, treat gas containing available chlorine by water or
with a cloth containing reducing agent.

(2) Discharge side

l yemoee
7 Gas release valve gk

Multi-valve

Function for relieving
residual pressure and

)
L}
L}
.
residual sodium )
hypochlorite H
E Avoid piping that allows gas to accumulate.
1+ If such piping is unavoidable, install a gas
+  release valve as shown above.
1
To tank

6-4-3 Attaching the anti siphonal check
valve

IMPORTANT

Check cap
+ A black check cap is

screwed onto the nozzle
tip. Make sure that this part
is not loose. Be sure to use
the valve with the check
cap attached.

Grip

Hose nut




6-5 Piping on Boiler Specification
Models
6-5-1 Discharge side

(1) A 2 m nylon tube is provided for discharge. Install
the chemical pump as close as possible to the
injection point, and cut off any surplus hose.

(2) Attach the tube as follows.
1. Cutting the tube

Cut the tube vertically along the axial direction
using a sharp knife.

Tube

2. Inserting the tube

insert the tube straight against the body of the
push-one joint fitting until its tip touches the
innermost side. Lightly pull the tube to make sure
that the tube does not become disconnected.

Release sleeve

- Push-one joint
Fitting

3. Removing/re-attaching the tube

Pull the tube away straight without twisting it
with the release sleeve pressed evenly against
the body with both fingers. When re-attaching
the tube, repeat step (2) above after cutting the
damaged section on the tip of the tube.

If you find it difficult to remove the tube, the claw
on the fitting might be biting deeply into the
tube. If this happens, firmly press down the
release sleeve using a spanner or other tool

IMPORTANT

.

Limit the number of tube removals and re-attach-
ments to five times. When the push-one joint is used
beyond this limit, lightly pull the tube upwards with
the tube inserted to fully make sure that it is fixed in
place. (Confirm this also each time the joint is used
when it is used for less number of times.) If the tube
appears to become disconnected, the claw on the
joint might be damaged. Replace the joint.

Use the provided tube. Other tubes may damage the
joint.

* If the fitting is (&
hard, usea ¥

When attaching or removing the tube, be sure that
the inside of the piping is in a non-pressurized state.

We recommend installing a maintenance valve (boil-
er specification only) capable of releasing the pres-
sure of the discharge piping by one-touch operation
during maintenance.

Main piping

Anti siphonal check valve

Discharge side piping

) —]
-
Maintenance knob
(Turn clockwise ;

to open.) N

Maintenance valve

Pump side air release

Chemical tank




6-5-2 Straight check valve for boilers

The straight check valve for boilers is exclusively for
connection by a nylon tube.
(1) Attachment method

R1/2 Screw in

Strainer check valve for boilers
Discharge side

Nylon tube -

(2) The straight check valve for boilers is already
threaded for a R1/2 male screw. Joint the Rc1/2
screw to the injection point.

To attach the nylon tube, fix the main unit in place,
return the nut counterclockwise by about one half
turn, and make sure that the nut is loose. Next,
firmly insert the tube until its tip is contacting the
groove on the innermost side of the main unit, and
tighten the nut as far as possible in this state by
manually turning it. Finally, tighten it a few turns
using a monkey wrench or spanner.

— @ oD <) P )

Tube insertion t I y
directi
irection Assembled state

Nut  Sleeve Body

(3)

R1/72

Nyion tube — Discharge side

Material
Body: SUS304
O-ring: EPDM

IMPORTANT

» Firmly make the connection between the nylon tube
and check valve, and check valve and injection port.

+ The check valve cannot be used as it may corrode
depending on the chemical used. When using spe-
cial chemicals, consult your supplying agent sepa-
rately for details.

6-6 Piping on Model w/ Automatic
Air Release

6-6-1 Piping request

Be sure to pipe the air release hose, and return the tip
of the hose to the chemical tank.

IMPORTANT

» The self-suction height of this pump is -0.5 m, so the
pump sometimes cannot suck in fluids if the fluid
level is low.

This model differs from general metering pumps.
Note that the front of the pump head is the discharge
side, and the top of the pump head is the air release
side.

Pump head
Solenoid box
-~

Discharge
side joint

Air release
joint

Suction
side joint

0000

Control panel
Circuit box

* Use push-in piping (when instailed on the floor) and
make the hose as short as possible. This reduces
the amount of gas that occurs and accumulates in
the piping, and makes it harder for gas lock to occur.

« Do not lay piping above pathways. Also, prevent
chemicals from splashing personnel if hoses are
damaged.

+ We recommend providing a washing water line in the
piping.

To tank

Metering
pump

To injection point

From clean water supply

From chemical tank

6-6-2 Examples of recommended piping
(1) Suction side

To injection point

(b) °

Chemical tank -

ST

Drain

(a) If dilution is possible using only underground waler containing iron such as
in mountainous districts, for example, measures for preventing the entry of
slurry into the piping are required.

Take measures to fully use the entire conlent in as short a period as
possible (in particular, about 10 to 20 days in summer).

It is also important that corrosion is not caused in the surrounding
environment. In this case. treat gas containing available chlorine by water or
with a cloth containing reducing agent.

G

<




(2) Discharge side

(mmman .
——JZ Gas release valve 23
Lﬁ Y
H
NG,

Metering
pump

Avoid piping that aliows gas to accumulate. If
such piping is unavoidable, install a gas
release valve as shown above.

Valve for reducing residual pressure and residual sodium
hypochlorite.

Sufficiently dilute or chemically break down and treat, and
then dump to prevent discharge of untreated chemicals.

6-6-3 Attaching the anti siphonal check
valve

IMPORTANT

« A black check cap is screwed onto the nozzle tip.
Make sure that this part is not loose. Be sure to use
the valve with the check cap attached.

Check cap
:,_,-——-f—"".—-«E
=
HRERE Grip

|:1 l:l Hose nut

6-6-4 Installing onto a TACMINA tank
(when installed on the floor)

Relief valve
Installation of this valve is recornmended for safety.

Air release hose

3-way joint

Anti siphonal check valvef:
S~

Chemical
tank

7 / % Z); 7 7
Concrete base

Use optional suction valve. Suction side hose

IMPORTANT

+ Install the pump as close as possible to the chemical
tank.

7 Electrical Wiring

7-1 Connecting the Power Supply
and Ground Leads (connec-
tions common to all PZD types)

/N WARNING

» Do not operate the pump with wet hands. Doing so
might cause an electric shock.

* Do not turn the power ON during electrical wiring.
Attach a "Work In Progress” label to the power
switch.

* Do not disassemble the main unit or circuits.

(1) The AC power connection is a 3-pin separate type
connector. (including ground)
Use 2mm? round tough-rubber sheath cable as the
cable. (Use VCTF-4C, and cut one cable.)

IMPORTANT

* The cable giand can accommodate tough-rubber
sheath cable of O.D. 5to 10 mm.

» Be sure to use a commercial power supply (power
supply provided by power company or equivalent
power supply).

+ Unusable Power Supplies
1. Power supply provided with an AC power regulator
2. Power supply on inverter output

(2) Follow the procedure below to wire the electrical
wiring.
1. Loosen the four screws from the rear of the cir-
cuit box, and open the cover.
2. Draw out the separate type connector.

3. Strip back the outer sheathing from the core
lead by about 10 mm.

4. Insert the lead into the hole on the connector,
and tighten firmly with a regular screwdriver.

5. Lightly pull to make sure that the lead does not
become disconnected.




6. Put the connector back to its original position,
and fasten the cover with screws.
Power supply
100 to 240 VAC

RCS

GND

Power Supply Connection

(—u

Regular screwdriver (approx. 3 mm tip)

Separate type connector

2mm? round tough-rubber
sheath cable

(3) Wiring method (typical wiring example)

+ Standalone operation

ELB CcP
[ o
Power supply —0, i O _1L O > Metering
100 to 240 VAC~0 0 © 3 pump
E j ‘E—ﬂ—————-l
= GND =

+ Operation interlocked with a transfer pump

Transfer

ELB NFB MC1 TH
—Q ,——04\ Y e
Power supply _ T ‘S 2 V o
200VAC g B v P
3 phase E
E— cP MC2 -
= T
OO gm £ Metering
o —1 pump
NFB —
_0,7\ GND £
j_OACO'— ___
Operation signal
mMC
Auto C‘ ' TH
Transfer pump CS1C o OFF ,_@\__ 00
switch Manual < e
ELB:  Earth laakage breaker i o
NFB:  No-fuse breaker »ﬂ)—
MC1/2: Electromagnetic contactor
TH: Thennal relay X
CP: Circuit protector ‘MC).
C81/2: Changeover switch CcSs2 8 Auto _Q
X: Auxiliary relay Metering pump o0 OFF
PL: Operation indicater swilch Manual .
R ECH

IMPORTANT

.

Do not take the power from the same terminal as the
induction motor of the transfer pump, for example.

High voltage may be generated when the power is
cut OFF, resulting in malfunction.

X

>
ey U¢ * Transfer pump.
o etc.
3 v
[4)]
)
W,
z @
O
o — ing
=
L =
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NOTE

» A circuit protector (CP) is ideal as an overcurrent
protective device on this pump from the point of view
of operating time and interrupted current characteris-
tics.

» The circuit protector indicated in 7-3 Recommended
Protective Devices can be used as a switch for the
power supply. This helps simplify wiring.

+ From the point of view of characteristics, a thermal
relay for a motor is inappropriate for protecting this
pump.

7-2 Input Signal Leads (signal

input model)

/\ cAuTioN

+ Install signal leads away from heavy current lines
(power line, etc.) or heavy current circuits. If you fail
to do this, the signal lead is more likely to be influ-
enced by induction noise, which will cause malfunc-
tion or damage.

B PZDP type
[~ "r ===%"""1* Contact resistance
1 No-;/:(lntage é : 150 mQ or less Metering
lcon [ R | 2-core shielded lead: pump
{Pulse transmitting flow L Wi .O'SmeQ or more
meter -1 inng distance:
: 2 o : ! 100 m or less Sig I [—L—-g:ow?r
P4 T U
! 1 s =S SN icOM 10010
. < UGN ¥ 240 VAC
Note: In case of TACMINA | =
flow meter, *1=Red, ]
#2=Black, *3=White :
B PZDM type !
SIS —m ——— — a7
Il__device lL J|

i ® ; -

| 4 =~+ To Sig
Setting [ |

IL devies _[&" TolcOM;

——— — ]

The signal connections on this pump are made by an
8-pin separation type connector, and the power line
used is a multi-core round tough-rubber sheath cable.
Though the size of the power line varies according to
the number of signal lines used, select a power line
that conforms to the following:

+ Size 0.5 mm? or more
« O.D.5t0 10 mm

For details on how to connect the power line, see "7-1
Connecting the Power Supply and Ground Leads."

f Power supply

100 to 240 VAC

GND R 98

i IN1 ICOM 0&1 NC OCOM
« @ ® @ ® ®
:' |+: |+ NC NC . SO —— =
1 ! |
{—T--' i i *;:gu?nalog 4 E
[}




7-2-1 External stop input
Pump ON/OFF can be controlled by external signals from an interlock or level switch.

Pump operation is stopped for the duration that terminals (5) and (8) (no-voltage contacts) are short-circuited or (5)+
and (8)— (open collector) are input.

IMPORTANT

+ About the signal input (SIGNAL IN) terminal
a) When inputting a no-voltage contact signal to the PZDP pump

Input the no-voltage contact pulse from a pulse transmitting flow meter, for example, to terminal Nos. (4) and (8).
Attention need not be paid to polarity at this time. Use a pulse signal that demonstrates little chattering. This
input is not suitable to general control relay contacts.

b) When inputting an open collector (drain) to the PZDP pump

On open collector and open drain semiconductor contacts, the direction of the current is determined due to the
characteristics of the semiconductor devices. Connect the collector (drain) to terminal No. (4) and the emitter
(source) to terminal No. (8).

¢) When inputting a current signal to the PZDP pump
Connect the signal lead (4 to 20 mA DC) so that the + lead is connected to (4) and — lead is connected to (8).
+ For details on signal specifications, see "14-5 Signal Specifications."

7-3 Recommended Protective Devices
(1) Circuit protector

(This protects the main power supply when this pump malfunctions.)

e 0-31/61/12 model [-32/52 model
Mitsubishi Electric Corporation CP-30-BA2P1-M3A CP30-BA2P1-M5A
Fuji Electric Co., Ltd. CP32D/3 CP32D/5
Matsushita Electric Works, Ltd. BAC201305 BAC20 1505

(2) Arrester

Use an arrester that is matched to the power supply in use. The following table shows recommended arresters for
a 100 V and 200 V power supply.

Model
For power supply
MA-100 (for 100 VAC)

Manufacturer

M-System Co., Ltd.

MA-200 (for 200 VAC)
(3) Line filter, shielded transformer
Manufacturer Model
TDK Corporation Noise filter ZMB2202-11
AIHARA ELECTRIC CO., LTD. Shielded transformer SPB-300E

(4) EMC filter

Manufacturer Model
TDK Corporation ZAC2205-00U

11—




8 Operation

/\ WARNING

* When handling chemicals, be sure to use protective
apparatus (rubber gloves, face mask, protective gog-
gles, chemical-resistant work clothes, etc.) matched
to the chemicals you are using.

» When the pump is connected via a valve, do not
operate the pump with the valve closed. Doing so
might cause high pressure inside the pump or the
discharge piping, causing fluid to spray out or equip-
ment to malfunction.

IMPORTANT

+ If the control panel is splashed with chemicals,
immediately wash the chemicals off the control panel
with clean water. If the control panel is left as it is,
chemical might enter inside the circuits and cause
them to malfunction if the chemicals is a highly pene-
trating type.

8-1 Preparing for Operation

Check the following as preparations for operation:

(1) Make sure that there are sufficient chemicals
remaining in the chemical tank. Replenish the
chemical tank if necessary.

(2) Check the piping line for any disconnections, fluid
leakages caused by damage to piping, and block-
ages.

(3) Make sure that the valves on the suction and dis-
charge piping are open.

(4) Make sure that the pump is connected correctly to
the specified power supply.

(5) Inspect the electrical wiring for any wrong connec-
tions and for the danger of short circuits and elec-
trical leakage.

8-2 Releasing Air

/N WARNING

+ During air release, chemicals spray forcefully from
the tip of the air release valve. Be sure to attach the
air release hose and return chemicals to the tank.

IMPORTANT

* When the pump is used for the first time, or when the
chemical tank has been replaced, be sure to release
air before starting pump operation.

NOTE

* The PZD[3-32/52 is not provided with an air release
function.

—12—

8-2-1 Air release procedure
(PZD[-31/61/12-VEC/VFC/CL)

(1) Insert the air release hose (dia. 4 mm x dia. 6 mm)
{provided) into the tip of the air release valve mak-
ing sure that it is inserted as far as possible down
to its base.

Return the other end of the hose to the chemical
tank, for example.

Air release valve

—
= 2
77 S

I._/\_
L=

47,_’77_//\/7_4

Air release hose

(2) (In the case of the signal input model) Lift up the
dial cover at the rear of the solenoid box to
remove, and set the scale on the stroke length
adjusting dial to 100%.

(3) Turn the pump ON, set the stroke number to 300
spm (100% or maximum discharge volume), and
press the START button.

NOTE

* The default discharge volume is 300 spm.

T

* When the pump discharge
volume has been changed,
simultaneously press the
and keys. This oper-
ates the pump at 300 spm {o
quickly release air.

(4) Turn the air release valve about 1 to 1.5 turns
counterclockwise while operating the pump.

Any residual air in the suction side hose or pump
head is discharged from the air release valve, and
the pump head is filled with chemical. Tighten the
air release valve as chemical is forced out during
this operation.

8-2-2 Air release procedure (PZD[1-32/52
model)

(1) Relieve pressure from the discharge piping.

(2) Adjust the scale on the stroke length adjusting dial
on the rear of the solenoid box to 100%.

(3) Turn the pump ON, set the stroke number to 300
spm (100% or maximum discharge volume), and
press the START button.

The pump can be operated at 300 spm by simulta-
neously pressing the ) and @ keys in this step.




8-2-3 Air release procedure (PZDL-
31/61/12-FTC, 6TC)

(1) Turn the pump OFF, and then relieve the pressure
from the discharge piping.

(2) Turn the air release cock at the bottom right of the
pump head counterclockwise to slightly loosen the
cock. Operate the hose pump (provided) with it
held tightly against the cock to suck chemicals up
to the pump head.

IMPORTANT

+ Take care not to excessively loosen the air release
cock. If it becomes disconnected, the packing may
be damaged.

(3) Turn the pump ON, set the stroke number to 300
spm (100% or maximum discharge volume), and
press the START button.

8-2-4 Chemicals are not sucked up even
by releasing air

Dirt sometimes bites into the valve seat (part where the
check ball forms a seal) on the discharge or suction
sides. Turn the pump OFF, remove the joint, and wash
the check ball and valve seat with clean water. Next, fit
the check ball and valve seat into the pump head again
in a wet state making sure not to mistake the discharge
and suction sides.

8-3 Control Panel

« Standard model

Displayed at max. discharge volume setting

Display . .
. 7 Displayed in
Pilot lamp o / / ratio setup
\. | mode
STP PS |_Displayed in
o ] I * L] stroke number
Stop indicator | vy .- 7 setup mode
T f \\ Displayed in
STOP 1@ discharge volume
SIARI ARSI setup mode
STOP/START key / \ UP key
MODE/SET/RESET key DOWN key
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+ Signal input model

Display during setup of proportional
band and shift amount

\ Di/splay  Displayed in ratio
Operation lamp N setup mode
Stop indicator > Eﬁl:;e:em :troke
Signal input display 1 mode
Key lock display 1
i y [~ Displayed in
Mode display discharge volume
setup mode
AN
T UP key
STOP/START ke
y / \DOWN key

MODE/SET/RESET key

8-3-1 Adjusting the stroke length on
PzZD[-32/52 models and signal
input model

On the PZDI1-32/52 models, the stroke length of the
diaphragm can be adjusted within the range 20% (or 50%) to
100% by turning the stroke length adjusting dial on the rear
of the solenoid box.

If the stroke length adjusting dial is adjusted while the pump
has stopped, the stroke scale may move out of position dur-
ing pump operation. If this happens, fine-adjust again.

IMPORTANT

« The description at the item for adjusting the discharge vol-
ume assumes a stroke length of 100%. If the stroke length
has been changed, reduce the maximum discharge volume
and the discharge volume per stroke by the same ratio.

+ When adjusting the discharge volume, mainly adjust by the
stroke number, and adjust by the stroke length only as an
auxiliary measure (e.g. for fine adjustment). As far as pos-
sible, operate the pump at a stroke length of 100%.

+ Do not set the stroke length within the range 0 to 20% (or
50%).

+ On the standard model, the PL lamp lights (blinks) green
when the pump is turned ON. On the signal input model,
the PL lamp lights (blinks) green when the pump is operat-
ing.

8-4 Setting the Discharge Volume
(manual mode on standard
model and signal input model)

The discharge volume on this pump can be set in one of
three ways: by stroke number (1 to 300 spm), ratio (1 to
100%), and discharge volume (0.1 to maximum discharge
volume mbL/min).

IMPORTANT

+ In descriptions from here on, keys having two or more
functions are indicated by the name of the required func-
tion.

(Example)
To operate the pump ...... START key (START/STOP key)
To apply a setting value..SET key (MODE/SET/RST key)




Basic Method of Use (When using the pump in other modes, read the pages following this page.)

Setting the Discharge Volume
(stroke number setup mode)

Display
/
Pilot lamp (green: standard model) ~_{ pL
Operation lamp (red: signal input model) | ™—¢ | Displayed in
s 7 N / stroke number setup mode
o / -, =, - * The following description
Stop indicator 1 -= = = = = g is for the standard model,
T however the manual
- > mode on the signal input
model is the same.
s for QAN oo
/START sm‘asr \
STOP/START key ! ~~DOWN key
MODE/SET/RESET key

8-4-1 Setting the discharge volume (stroke number setup mode)
This is the default setup mode.
(1) Check the maximum discharge volume of the pump.

(2) Calculate the stroke number to be set from the required discharge volume.

required discharge volume (mlL/min)
maximum discharge volume of pump (mL/min)

Stroke number setting (spm) = x 300 (spm)

(3) Check the pump operating mode.

+ "spm” is displayed on the right side of the screen in the stroke number setup

mIN) o mode.
W

(4) If the pump is in another mode, press the key to stop pump operation.

+ "STP" is displayed if the pump has stopped.

(5) Press the key several times to set the "spm" unit display.

sTP

oo
Uy

(6) Press the keys to change to the stroke number calculated in step (2).

STP

150 -

(7) The new stroke number setting is stored to memory.
(8) Press the key to start pump operation.

START

NOTE

+ The setting value can be also be changed during pump operation by pressing the keys.

* To ensure a more accurate discharge volume, operate the pump for one minute not at the "maximum discharge
volume of the pump” as indicated in the specifications but at 300 spm in an actual piping state, and calculate
based upon the discharge volume (or the volume sucked in by the pump).

— See [Calibration] under "8-4-5 Discharge volume setup mode" on page 16.

q4=




8-4-2 Setup modes

|F’ower ONI

{ Stroke number setup mode '
v NOTE

TP The stroke can be adjusted within the range 1 to 300 spa

3 8 8 spe using the keys.

* The stroke can also be adjusted during operation.

[Overall Flow of Operations]

« When the power is turned ON, the previously active
mode and operation state are held in memory.

* The mode can be changed only when pump opera-
tion is stopped ("STP" is displayed).
Ratio setup mode L ) .
v * If no operation is performed for five seconds in the
i - The ratio can be adjusted within the range 1 to 100% using max. discharge volume, frequency-division ra“?'
“-‘ 8 mekeys_ pulse multiplication, proportional band, and shift
* The ratio can also be adjusted during operation. amount setup screens, operation is canceled, and
the setup screen for each mode returns to its
default.
Discharge volume Setting the Max. discharge
setup mode volume. Calibration
STP " Pressfor1sec. (STP PA Press for 1 sec. _(s1p

\ 4

300..

The discharge volume can be
adjusted within the range 0.1
mbL/min to the Max. discharge

volume using the - keys.

(‘Puise signal input model )

l Frequency-division mode ‘

35-4"“.,.,4

The Max. discharge volume
can be adjusted within the
range 0.1 to 999.9 mL/min

using lhe keys

" (AL

Operation stops after 300 cycles.

A

Standard
model

Setting the frequency-division ratio.

[———_———-——\
;!I | MODE lPress for 1 sec, [5TP
= (mooE]) = S
ow ) L DI

The frequency-division ratio can be adjusted within
l Multiplication mode '

wlg

the range 1/1 to 1/9999 using the keys.

Setting the pulse multiplication.

A
50 MODE |Press for 1 sec. [’
on ]
! =) o
MUL

| MODE l MUL J \
N The pulse multiplication can be adjusted within the

(Analog signal input model ) range 1 to 9999 using the keys.

Setting the shift amount.

S S 5

L{ en -Pressfor1 sec. n %
(N

ANG

The shift amount can be adjusted
within the range -100 to +100%

using the keys.

Setting the proportional band.

ANG

The proportional band can be
adjusted within the range -999 to

+999% using the keys.

l Test operation ! [ Air release operalionl

During operation | Can be pressed in any mode.

The pump operates at 300 spm (100%) for the duration that

the and keys are pressed simultaneously.

(2) Change the stroke number (spm) by the

keys. —
'S0 -

8-4-3 Number of strokes setup mode
(1) Press the key to set the "spm" unit display.

(This is the default mode.) =
If the pump is operating,
first press the key to
stop pump operation.

nan

vu (3) Press the key to start pump operation.

~15-




8-4-4 Ratio setup mode (2) Change the ratio (%) by the keys.

In this mode, the stroke number are set as a ratio (%) sTP "

taking the maximum stroke number (300 spm) as 100%. S 8

(1) Press the key to set the "spm" unit display.
If the pump is operating,

STP :
first press the key ' 8 8 " (3) Press the key to start pump operation.
to stop pump operation. ]

8-4-5 Discharge volume setup mode
This mode is for directly setting the required discharge volume.

In this mode, first measure the discharge volume under the piping conditions (300 spm) in use, and store the maxi-
mum discharge volume to memory. (This is "calibration.") From here on, if the required discharge volume is set, the
pump operates at a converted speed.

IMPORTANT

» The correct discharge volume is set by measuring the maximum discharge volume under actual piping conditions,
and storing this value to memory.

[Calibration]

(1) Install the pump and piping matched to actual piping conditions, and set the pump ready for operation.

(2) Pour the chemical to be actually used into a weighing utensil such as a graduated cylinder capable of measuring the maxi-
mum discharge volume for one minute of pump operation.

(3) Insert the pump suction piping into the graduated cylinder, and release air.
* Providing measurement piping on the chemical tank comes in useful.

(4) On 32/52 models, set the stroke length to the actually used setting. After setting the maximum discharge volume, do not
change the stroke length.

(5) Press the key several times to set the "spm" unit display. If the pump is operating, first press the key to stop

pump operation. =TF
300
U- mbU/min

(6) Holding the key down for one second longer displays the maximum discharge volume setting screen*.
Holding the key down for a further one second, sets the pump to the calibration mode.

STP Press for (sTP PS_\ ’, Press for (st
388 1 sec. N 88’_ 1sec. | CHL
. mimin “a Aratdint wlimin

(7) Note down the fluid level of the graduated cylinder.

(8) Pressing the key operates the pump for one minute (300 cycles) after which pump operation stops. During pump
operation, "CAL" blinks.

(9) Check the fluid level of the graduated cylinder, and measure the drop in chemical level.
(10) Press the key to redisplay the maximum discharge volume setting screen.

STP PS sTP

300... CAL

(11) Set to the value calculated in step (9) by the keys.
(12) Press the key. This redisplays the discharge volume setting screen.

NOTE

« When the discharge volume setting screen is redisplayed, the discharge volume setting value will not appear
changed. However, the actual stroke number setting of the pump has been changed.
(13) The discharge volume can be set by the ™ keys.

{14) Turn the power OFF, and restore the piping.
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[Setting the discharge volume] * Use this item after performing calibration.

(1) Press the key to set the "mL/min" unit display. If the pump is operating, first press the key to stop
pump operation.
STP

nnN
U.U ml/min

(2) Set the required discharge volume by the keys.
(3) Press the key to start pump operation.

IMPORTANT

+» Use this mode after performing calibration.

NOTE

+ The discharge volume setting value cannot exceed the maximum discharge volume setting value that has been
entered after entering the calibration mode.

8-5 Setup on the Signal Input Model

Setup in the manual mode is the same as that for a "standard model."

8-5-1 Setting the frequency-division mode (pulse signal input model)
Press the key until the mode display changes to "DIV".

If the pump is operating (or is in the middle of automatic operation), press the key to stop pump operation.

STP Default of the puise frequency-division is "1".
’ (When the setting is "1", the dividing ratio is 1/1.)
"DIV" is displayed at the bottom of the screen.
oiv Holding down the MODE key for at least 1 second with the pump stopped enters the dividing ratio
setup screen
/—~———\—l—l——\
STP < :,_ The current value starts blinking.
~

\ Dw, . Press the UP, DOWN key to set the dividing ratio within the range 1/1 to 1/9999. (In this setup, set the

+ denominator of the dividing ratio.)
(STP ’ The setting value is displayed but not yet determined.

- :S - (The example in this screen is 1/15.)
A
] \

—ov ' Press the MODE key to determine the setting value.

+ (To cancel the setting value, do not operate the key for five seconds.)
(ST ) The stop state in the frequency-division mode is returned to.

=S This completes the setting, and the display stops blinking and stays lit.

\_ Div Y,

+ @I@ Press the START key to start pump operation.

START
 EEE——
=S STP goes out and pump operation starts.
The pump starts to operate according to external signals.

\ Div /

* Settings cannot be changed during pump operation. To change a setting, first stop pump operation.
* After setting the above, fine-adjust the discharge volume using the stroke adjustment dial matched to the calculated
dividing ratio value.

17—




8-5-2 Setting the muitiplication mode (pulse signal input model)
Press the key until the mode display changes to "MUL".

If the pump is operating (or is in the middle of automatic operation), press the key to stop pump operation.

STP Default of the multiplication is "1".
! “MUL" is displayed at the bottom of the screen.

k MUL J Holding down the MODE key for at least 1 second with the pump stopped enters the multiplication setup screen.

| MODE l
< The present value starts to blink.
VEATIY Press the UP, DOWN key to set the multiplication within the range 1 to 9999.
L 20 4t
TP ! The setting value is displayed but not yet determined.
LSANTIR Press the MODE key to determine the setting value.

(To cancel the setting value, do not operale the key for five seconds.)
After the setting value is determined, the multiplication stop mode is returned to.

STP

B The setting is completed, and the display stops blinking and stays lit.
\_ MuL J
I [STOP] Press the START key to start pump operation.
START )
STP goes out, and pump operation starts.
8 The pump starts o operate according to external signals.

MUL

* Settings cannot be changed during pump operation. To change a setting, first stop pump operation.
* After setting the above, fine-adjust the discharge volume using the stroke adjustment dial matched to the calculated multiplication value.

8-5-3 Setting the analog input mode (analog signal input model)

Press the key until the mode display changes to "ANG".

If the pump is operating (or is in the middie of automatic operation), press the key to stop pump operation.
ét*—ec\ "ANG" is displayed at the bottom of the screen.

Holding down the MODE key for at least 1 second with the pump stopped enters the proportional band setup
screen. (default: 100%)

This is the proportional band setup screen. The present value is blinking, and "P" is displayed at the top left.

Press the UP, DOWN key to set the proportional band within the range -999 to 999%.

The setting value is displayed but not yet determined.

Press the MODE key to determine the setting value.
(To cancel the setting value, do not operate the key for five seconds.)
After determining the setting value, the shift amount setup screen is entered. (default: 0%)

When the proportional band setting value is determined, the "P" at the top left disappears, and an "S" is displayed in
its place. This indicates the shift amount setup screen.

Press the UP, DOWN key to set the shift amount within the range -100 to 100%.
The setling value is displayed but not yet determined.

Press the MODE key to determine the setting value.

(To cancel the setting value, do not operate the key for five seconds.)

The stop state in the analog mode is returned to.

Press the START Key to start pump operation.

J
/J'—ﬁ LS—TE] The current number of strokes is displayed.
START

* Settings cannot be changed during pump operation. To change a setting, first stop pump operation.
* The current analog input value (%) is displayed by pressing the @ or @] key during a pump stoppage.
* Set a minus (—) value to set a decrease in the proportional band setting.
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8-5-4 Key lock

On the signal input model, the keys can be locked to protect
the setting values.

The STOP/START key can be operated while the keys are
locked.

(2) Pressthe STOP key to stop pump operation.

"STP" is displayed, and
15

pump operation stops.
Press and hold the MODE and UP keys down for at least
two seconds within 1 second.

START

(3)

sTP This activates the key lock,
= S @ and sets the setup keys
o Twoseconds  Offfine.
(4) Press the START key to start operation.
Pump operation starts.
1S
o )

®)

To cancel the key lock, stop pump operation, and hold down
the MODE and UP keys down for at least one second.
sTP

This cancels the key lock,
=S = and sets the setup keys
o One second
Remarks:

ne seoor online.
* While the key lock is active, only start/stop of pump opera-
tion and cancellation of the key lock are possible. Other
operations are not possible.

8-6 Stopping Operation for an
Extended Period

(1) Suck clean water or cleaning solution into the pump for
about 30 minutes, and discharge to clean the inside of
the pump head.

(2) After sufficiently cleaning the inside of the pump head,
completely turn the power OFF.

(3) Cover the pump with the protective cover to protect first
from accumulating on the pump and protect the pump
from corrosive atmospheres.

8-7 Preparations for Restarting
Operation

(1) Make sure that there are sufficient chemicals in the
chemical tank. Replenish the chemical tank if necessary.

Check the inside of the chemical tank for accumulated
sediment or any other abnormalities such as clouding. If
the quality of the chemicals has deteriorated, clean the
inside of the tank, and completely replace with new
chemicals.

()

Check the piping line for any disconnections, fluid leak-
ages caused by damage to piping, and blockages.

Make sure that the valves on the suction and discharge
piping are open.

Make sure that the pump is connected correctly to the
specified power supply.

Inspect the electrical wiring for any wrong connections
and for the danger of short circuits and electrical leakage.

In particular, inspect the check balls and valve seats, and
make sure that they are free of dirt.
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9 Maintenance and
Inspection

/\ WARNING

+ Do not turn the power ON during maintenance and inspec-
tion. Attach a "Work in Progress" label to the power switch.

* Do not perform maintenance and inspection with wet
hands. Doing so might cause an electric shock.

+ Before loosening or removing the discharge hose or piping
connections during inspection, first relieve the pressure
from the discharge piping and drain the chemicals. When
performing inspection, be sure to use protective apparatus
(rubber gloves, face mask, protective goggles, chemical-
resistant work clothes, etc.) matched to the chemicals you
are using.

+ Before disassembling connecting parts, relieve the pres-
sure from the discharge piping, drain chemicals at connect-
ing parts, and clean.

IMPORTANT

* Inspect the inside of the tank, joints, and other parts at
least once every three months. When the pump is being
operated 24 hours per day, inspect about once every
month.

* We recommend retaining spare consumables (diaphragms,
ball stoppers, check balls, etc.) so that parts can be
replaced or repaired easily at any time.

9-1 Inspection during Operation

(daily inspection)

(1) Check the remaining chemicals in the chemical tank.
Replenish the chemical tank if necessary.

Pay particular attention to the remaining amount of
chemicals in the chemical tank when using the pump for
chemicals or processes that will be compromised by
entry of air,

If chemicals are leaking from
the hole at the bottom of the
solenoid box, immediately
inspect the pump as the
diaphragm might be broken.

Check joints and other connections for chemical leakage.
If chemicals are leaking, tighten the leaking part. If this
does not stop the chemical leak, inspect the O-rings
installed at each part, and replace any defective O-rings.

Make sure that the needle on the pressure gauge for
measuring the pump's discharge pressure is at the cor-
rect position.




9-2 Replacing the Valve Seat and

Check Ball

IMPORTANT

+ Attach O-rings, ball stoppers, and check balls make

sure that they face the right way.

* Prepare the "Parts Kit" that includes diaphragms,
valve seats, and other consumables, and the valve
seat set that includes valve seat parts.

PzZD[3-31/61/12 model
VEC, VFC type

PZD[-31 model

Boiler specification

Hose nut

Retaining ring

Hose joint

Ball stopper
O———— Check ball
Valve seat

Ball stopper
Check ball —=

O-ring —-é
I

Valve seat

i9 — Push-one joint

Ball stopper
O— Check ball
Valve seat
Ball stopper
Check ball
Valve seat
O-ring

Air release joint

Cross-recessed
truss screw
(head bolt)

O-ring

é——- Ball stopper

O——— Check ball

Valve seat
Ball stopper
Check ball

Valve seat

Hose joint

Retaining ring

Hose nut

VEC, VFC, boiler specification

CL type

Lower section joint

* The shape of parts differ in the case of the FTC and

6TC.
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(1) When removing and re-attaching the upper and
lower sections, take care not to mistake the upper
and lower joints.

(2) Check the O-rings and check balls for scratches, or
the valve seats for scratches or adhesion of dirt.

ClL type

Hose nut

Retaining ring

} ¢
........

Spacer

) Ball stopper
O—— Check ball
Valve seat
Ball stopper
o—— Check ball
Valve seat
O-ring

Air release joint

Cross-recessed
truss screw
(head bolt)

Packing

Ball stopper
G— Check ball
Valve seat

Ball stopper
O—— Check ball
Valve seat

Spacer

O-ring

Hose joint

Retaining ring

Hose nut

CL type
Lower section joint




PZD[3-32/52 model
VEC, VFC type

Hose nut

(=
il

Retaining ring

Hose joint

é— Ball stopper

O— Check ball
@&——— Valve seat

&— O-ring

Cross-recessed
hexagon head bolt

— O-ring

-— Ball stopper
O—— Check ball

@& Valve seat

%—— Hose joint

é, Retaining ring

* The shape of parts differ in the case of the FTC and
STC.

Hose nut

9-3 Replacing the Pump Head

(1) Remove the four head bolts, and remove the pump
head together with the joints.

IMPORTANT

+ When fixing the pump head using the head bolts,
tighten the bolts in the order shown below a little at a
time using even force. For example, tightening will be
uneven if the bolts are tightened in the order 1, 3, 2,
and 4. This might cause chemicals to leak from the
pump head.
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ARPZD[-31/61/12
CL type

Hose nut

Air release joint

@— Case (for duckbill valve)
§— Duckbill valve

&—— Valve seat

8—-—-—‘ Spacer
O —— Check ball
&—— Valve seat

Guide ring

O O-ing

Cross-recessed truss screw

(4 p'ces) (head bolt) — Pump head
?O—nng O-n'ng
Valve seat Ball
all stopper
Check ball o— Check ball
Compression [y Valve seat
cail spring E‘B—— Ball stopper
Ball stopper O-—— Check ball
Hose joint S Valve seat
(discharge side joint)
L ——- Hose joint
Retaining ring {suction side joint)

=
Hose nut J
@ Retaining ring

@— Hose nut

9-4 Replacing the Diaphragm
(including the protective
diaphragm)

(1) Remove the pump head by following the descrip-

tion in 9-3.

(2) When the pump head is removed, the diaphragm

can be accessed.

Remove the diaphragm by gripping its outer
periphery and turning counterclockwise.




PZD[-31/61/12 model
ARPZD[-31/61/12 model

Spacer

Protective diaphragm

Protective diaphragm

\ Peripheral ring section (body side)

Head bolts
Spacer

PZD[-32/52 model

Hexagon socket
and cross-recessed
head bolt

Auxiliary ring Protective diaphragm

Pump head ( N
) Peripheral ring section (body side)

Head bolts
(3) When the auxiliary ring is removed, the protective PZD[1-31/61/12 model
diaphragm can be accessed. Grip the spacer to Protrusion  Indent

draw out and inspect.

(The protective diaphragm and spacer are com-
bined as shown in the figure.)

IMPORTANT \ Pump shaft
* Replace the protective diaphragm at the same time PzD[-32/52 model
that you replace the diaphragm. Hole
position
(4) Correctly combine the protective diaphragm with

)

the groove on the spacer, and insert into the pump —
shaft. (Align the outer peripheral ring on the rear
side of the protective diaphragm with the groove on
the main unit side.)

\fump shafl
The fitting position for the auxiliary ring is already
determined. When fitting in the auxiliary ring, align
the protrusion on the auxiliary ring with the indent
on the main unit as shown in the following figures
and then fit in. (PZD[3-31/61/12)

With the PZD[1-32/52 models, a pin protrudes from
the rear side of the auxiliary ring. Align this pin with
the hole on the solenoid box.

(6) To attach the diaphragm, firmly turn the diaphragm
clockwise until the fitting gets tighter. If the
diaphragm fitting is loose, the diaphragm might
touch the pump head, resulting in malfunction or
damage.

(7) Fix the pump head in place with the head bolts fol-
lowing the method in 9-3.
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10 Troubleshooting

/\\ WARNING

+ Do not operate the pump with wet hands. Doing so might cause an electric shock.

+ Before disassembling the pump, be sure to turn the power OFF, and make sure that voltage is not being applied to
the pump. Do not disassemble the pump after just stopping pump operation by the key. Also, attach a "Work
In Progress” label to the power switch to prevent the pump from being turned ON again during work.

* When performing work on liquid-end parts, be sure to use protective apparatus (rubber gloves, face mask, protec-
tive goggles, chemical-resistant work clothes, etc.) matched to the chemicals you are using.

+ Before starting maintenance or repair on the pump, be sure to relieve the pressure from the discharge piping, drain
chemicals at liquid-end parts, and then clean liquid-end parts.

IMPORTANT

* We recommend using a flow indicator or flow checker as means of detecting defective discharge.

Details of Trouble Cause Remedy
Pump oper- | Airis enter- | (1) Gas is occurring due to nature of (1) Dilute fluid.
ates though | ing pump. fluid.
chemicals (2) Leakage from joints and seals (2) Tighten a little at a time.
are not (3) Chemical tank is empty. (3) Replenish chemicals, and release air.
transferred. | Fluidis not | (1) Foot valve is blocked. (1) Clean foot valve and tank.
rising up. (2) Gas lock is occurring on pump. (2) Release air.
(3) * Pump stroke is too short. (3) * Set stroke to 100%, release air and
set stroke.
(4) Valve is fitted in wrong direction. (4) Disassemble and reassemble.
Pressure (1) Low power voltage or not a commer- | (1) Connect to the correct power supply.
does not rise/ cial power supply
Fluid leakage (1) Pressure increases due to blockage | (1) Disassemble and clean.
by debris.
(2) Damage caused by hose or (2) Replace with a new part.
diaphragm fatigue
(3) Defective tightening of hose nut (3) Tighten.
Pump is not | Pilot lamp (1) Defective power supply and voltage | (1) Check power supply and voltage, and
operating. does not set to correct voltage.
blink. (2) Defective wiring with pump (2) Inspect and correct wiring.
(3) Broken power cable (3) Repair or replace.
(4) Mains power supply switch is OFF. (4) Turn switch ON.
(5) Breaker is OFF. (5) Check cause, and restore unit.
(6) Internal protective fuse is blown. (6) Ask manufacturer for repair.
Solenoid (1) Leakage breaker actuated. (1) Ask manufacturer for repair.
does not (2) Defective magnet switch (2) Replace magnet switch.
operate.

mode.

Setpoint and discharge vol-
ume differ greatly in dis-
charge volume setting

(1) Wrong maximum discharge volume is
set.

(2) Piping conditions differ from mea-
sured values used for setting maxi-
mum discharge volume.

(3) Stroke differs from that when maxi-
mum value was set on 32/52 model.

(1) Set correct maximum value.

(2) Measure again under actual condi-
tions, and set maximum discharge vol-
ume.

(3) Set to required stroke, measure actual
discharge volume, and set maximum
discharge volume.
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« Signal input model

Details of Trouble

Cause

Remedy

Pump does not operate according to the
preset dividing ratio and magnification.

{1) Noise on signal lead

(1) Separate the signal lead away from
the power line. Or, use shielded cable

function.

(pulse signal input model)

A signal up to 20 mA is not arriving.
(analog signal input model)

The mode and UP, DOWN keys do not

(2) Insufficient signal drive

The key lock is active.

for the signal lead.

(2) Check the max. drive resistance of the
signal source.

Cancel the key lock.

([oFF] is displayed.)

E-OO is displayed.

Refer to the alarm codes.

Refer to the alarm codes.

« Alarm codes

The following codes appear on the display when an alarm occurs.

(pulse signal input
model)

overflow

increases momentarily in the fre-
quency-division/multiplication
mode, and the preset buffer size
is exceeded

Alarm Code No. Type Cause Remarks
E-01 ROM write error Pump error Pump operation is stopped. (Ask
the manufacturer for repair.)
EO3 Input pulse buffer When the number of input pulses | Pump operation is continued.

Press the MODE key to cancel
the alarm display.

E-04
{analog signal
input model)

Analog input error
alarm

When the input signal deviates
from the stipulated range during
pump operation in the analog
input mode (3 mA or less, or 22
mA or more)

Overcurrent (approx. 22 mA or
more) causes the pump to stop
operating.

The alarm display is canceled
when normal values are returned
to.

* On PZD[1-32/52 models and signal input model only
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11 Warranty

B Period and Range of Warranty

(1) The warranty is effective for a period of one full
year from the date of delivery.

(2) If, during the warranty period, the product sustains
damage or breakdown despite normal use and
proper maintenance as a result of design or manu-
facturing defect, TACMINA will arrange for repair of
the product at no charge to the customer.

However, the customer will be charged for the fol-
lowing expenses:

1. Replacement of consumables (parts that require
regular replacement).

{3) The customer will be charged for repair of the prod-
uct or replacement in the event of damage or
breakdown in the following cases.

1. Damage or breakdown occurring or reported
after the guarantee period has expired.

. Damage or breakdown resulting from careless
handling or abnormal operating or maintenance
procedures.

Damage or breakdown resulting from the use of
parts not made or specified by TACMINA.

. Damage or breakdown resulting from repair or
remodelling not specified by or using parts not
made by TACMINA.

Damage or breakdown resulting from fire, act of
God, natural disaster or other unforeseeable cir-
cumstances.

Damage or breakdown resuiting from the use of
materials or parts specified or supplied by the
customer.

In case there is doubt about the cause of the dam-
age or breakdown, the customer and TACMINA will
consult on the matter and abide by the result of the
consultation.

Chemical-proof and liquid handling performance of
the product with regard to the liquids used by the
customer are not covered by this warranty. The lig-
uid-end part materials selected at the time of order
are recommended materials and their chemical-
proof performance and so on are not covered by
warranty.

(6) TACMINA cannot accept responsibility for any
other damage, accident or loss resulting from the
breakdown or malfunction of this product.

12 ReEair Service

If any abnormality is detected during operation, imme-
diately stop operating the pump and inspect to deter-
mine whether it is a malfunction or not.

4

(5)
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Before requesting repair, read the operation manual
carefully and double-check the possible cause of prob-
lems. In the event that the failure needs outside repair
work, please contact the store where you purchased
the product.

(1) Within the warranty term

Present the warranty document to the store where
you purchased the product. The store will arrange
the repair according to the warranty contents.

(2) After expiration of the warranty term

Consuit the store where you purchased the prod-
uct. Depending on the type of repair required and
whether the pump’s functions can be maintained,
the store will perform repair according to the cus-
tomer’s request for a charge.

/\ CAUTION

To return the article for repair, be sure to observe the

following points in order to maintain the operator's

safety and preserve the environment:

+ TACMINA regrets that it cannot repair the pump on
which the following liquids have been handled.

(1) Liquids containing radioactive components

(2) Liquids containing bacteria that pose a danger to
human health

(3) Liquids containing chemical weapon components
and other chemical substances which pose a
danger to human health

* Wash out the liquid-end part and outside of the pump
thoroughly and return it together with the mainte-
nance service datasheet or the safety data sheet
(MSDS) for liquids used.

+ If the maintenance service data sheet or safety data
sheet (MSDS) does not accompany the product,
repair work cannot be carried out.

+ Even if the maintenance service data sheet or safety
data sheet (MSDS) are provided, TACMINA reserves
the right to refuse to repair the product if we deter-
mine it to be too dangerous.

B Minimum Keeping Period for Performance
Spare Parts for Repair

It is TACMINA's policy to keep on hand a stock of
spare parts that are vital to the performance and

functionality of our products for a minimum of five
years after we stop producing a particular model.

13 Contact Us

If you have any questions concerning repair work with-
in the product guarantee period, after-sales service,
etc., please feel free to enquire at the store where you
purchased the product or to contact your nearest
TACMINA sales office.




14 Specifications

14-1 Performance Specifications Tables

’ Model( pzpm-31 | PzDO-61 | PzDO-12 | PzDO-32 | PzZDO-52
em

Max. discharge volume (mL/min) 30 60 100 360 540
Discharge volume per stroke

(mL/stroke) 0.1 0.2 0.33 1.2 1.8
Max. discharge pressure (MPa) 1.0 0.7 0.3 0.2

Max. strokes per minute (spm)

300 (1 spm increments)

Stroke length (mm)

1.0 1.5

Stroke length adjusting range (%)

100% fixed (adjustable between 50% to
100% on signal input model)

Adjustable within range
20 to 100%

Connection . Dia. 4 mm x . . . .
aperture PVC braided hose dia. 9 mm Dia. 6 mm x dia. 11 mm Dia. 12 mm x dia. 18 mm
. Ambient temperature 0 to 40°C
Operating temperature range Transferring liquid temperature 0 to 40°C
Transferrable viscosity (mPa-s) 50 or less
Self suction height {m) -1.5
Solenoid box Munsell (approximate) 10YR 7.5/14
Pump color Circuit box Munsell (approximate) 5PB 6/2.5
Weight (kg) Approx. 1.7 | Approx. 1.8 Approx. 4

* These values are for liquid end material types VEC, VFC and CL.
These are different in the case of the FTC/6TC/STC.

* The CL type is not available for the PZD[J-32/52 models.

14-2 Performance Specifications Table (boiler specification)

Model

PZD[-31
Item
Max. discharge volume (mL/min) 28
Discharge volume per stroke 0.093
(mL/stroke) )
Max. discharge pressure (MPa) 1.5
Max. strokes per minute (spm) 300* (1 spm increments)
Stroke length (mm) 1.0

Stroke length adjusting range (%)

100% fixed (adjustable between 50% to 100% on signal input model)

Nylon tube
Connection | (discharge side)
aperture PVC braided hose

(suction side)

Dia. 4 mm x dia. 6 mm

Dia. 4 mm x dia. 9 mm

Operating temperature range

Ambient temperature 0 to 40°C

Transferring liquid temperature 0 to 40°C

Transferrable viscosity (mPa-s) 50 or less
Self suction height (m) -1.5

Solenoid box Munsell (approximate) 10YR 7.5/14
Pump color Circuit box Munsell (approximate) 5PB 6/2.5
Weight (kg) Approx. 1.8

* The maximum stroke in the boiler specifications (PZD[J-31 model) is 300 spm. However, operate the pump at
200 spm or iess for at least 30 minutes.
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14-3 Performance Specifications Table (w/ automatic air release)

; Model ARPZDO-31 ARPZD-61 ARPZDO-12
em

Max. discharge volume (mL/min) 30 57 93
Max. discharge pressure (MPa) 1.0 0.7
Max. strokes per minute (spm) 300 (1 spm increments)

Stroke length (mm) 1.0

Stroke length adjusting range (%) 100% fixed (adjustable between 50% to 100% on signal input model)

Connection

PVC braided hose Dia. 4 mm x dia. 9 mm Dia. 6 mm x dia. 11 mm
aperture

Ambient temperature 0 to 40°C
Transferring liquid temperature 0 to 40°C

Operating temperature range

Transferrable viscosity (mPa-s) 50 or less
Self suction height (m) -1.5

Solenoid box Munsell (approximate) 10YR 7.5/14
Pump color Circuit box Munsell (approximate) 5PB 6/2.5
Weight (kg) Approx. 1.7 | Approx. 1.8

14-4 Power Supply Specifications

Model| PZDO-31 PzDO-61 PzDO-12 PZD[1-32, 52
item ARPZD[]-31 | ARPZDI-61 | ARPZD[-12
Power Rating 100 to 240
supply (V) | Operating range 90 to 264
Frequency (Hz) 50/60
Number of phases (@) 1
Peak current (A) 2 2.5 3
Max. power consumption (VA) 200 250 500
Average power consumption (W) 15 18 30

* Use the maximum current when calculating the required power capacity.
+ Be sure to use a commercial power supply (power supply provided by power company or equivalent power supply).

B Unusable Power Supplies
1. Power supply provided with an AC power regulator
2. Power supply on inverter output

14-5 Signal Specifications (signal input model)

Pulse signal input model (PZDP) Analog signal input model (PZDM)
Input signal Signal input | < Pulse input + Analog input 4 to 20 mA
No-voltage pulse or open collector Input resistance Approx. 110 Q

Input resistance Approx. 2 kQ
Max. number of pulses 7500 pulse/min
Min. width of pulses 4 msec (when ON)

Stop input No-voltage contact or open collector
Input resistance Approx. 2 kQ
Min. width of pulses 50 msec (when ON)

Qutput signal Solenoid synchronous pulse output 3 mA DC 25 V or less, 60 msec.
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15 Liquid-end Materials

+ Liquid-end Material Table

Symbol {Pump head Joint Diaphragm | Valve seat | Check ball Hose
VEC PVC EPDM
VFC PVC Special Soft PVC
CL Acrylic fluoro-rubber .
FTC PVDF BVDE PTFE — Ceramic
6TC SUS316 SUS316 — PTFE
STC SUS304 SUS304 —

Note 1) With the boiler specification, the discharge side hose is nylon tube, and the suction side hose is made of

2)

3)
4)

5)
6)
7
8)

soft PVC. Excluding the hose, specifications are the same as the VEC type.

Special fluoro rubber, or Vyton by trade name, is a copolymer of vinylidene fluoride and propylene hexafluo-
ride. It is approved by The Food Sanitation Test by Ordinance 434 of the Ministry of Health and Welfare of
Japan.

EPDM is a copolymer of ethylene, propylene, and diene compounds, and is approved by The Food
Sanitation Test by Ordinance 434 of the Ministry of Health and Welfare of Japan.

PVDF (polyvinylidene fluoride) is a di-fluoride resin, and is approved by The Food Sanitation Test by
Ordinance 434 of the Ministry of Health and Welfare of Japan.

PTFE (tetrafluoroethylene resin), or Teflon by trade name, is a type of fluoride resin.

The FTC, 6TC and STC types are custom order products.

The CL type is not available for the PZD[J-32/52 models.

6TC is available for the PZD[1-31/61/12 models, and STC is available only for the PZD[1-32/52 models.

16 Performance Curves

(1) Measure the discharge volume by using the calibration function based on actual conditions of use, and set the
stroke number according to its performance curve.

(2) When directly setting the discharge volume, perform calibration, and store the "measured maximum discharge
volume value” of the pump to memory before use.

NOTE

+ The following performance curves are examples obtained by measuring pump operations under constant conditions
on test facilities at TACMINA. These performance curves may differ slightly according to individual site conditions
and product differences.

Conditions: Room temperature, clean water, suction height -1 m
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17 External Dimensions

* VEC, VFC type + CL type
PZD[3-31/61/12 model PzZD[1-31/61/12 model
80 80

76

|
i
qun o

152

lll

3 l 78 J

(216
(216"

76

* The shape of parts differ in the case of the FTC and
6TC.

- Boiler specification type
PZD[3-32/52 model PZD[I-31 model

80

(216) i

(244)

) oy

Dia 118
(180)

87

* The shape of parts differ in the case of the FTC and
STC.
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18 Consumables and

Spare Parts

18-1 Consumables

The recommended replacement intervals are for cases
where the pump is operated under constant conditions
(room temperature and clean water) on test facilities at
TACMINA. These cycles change according to individual
site conditions. Use these cycles as a rough guideline for
replacing consumables. Neglecting to replace consum-
ables may cause defective discharge (injection) or mal-
function.

In particular, neglecting to replace the hose may result in
chemicals spurting out.

The durability of the hose varies greatly according to the
chemicals used, temperature, pressure and degree of expo-
sure to ultraviolet light. Inspect the hose, and replace with a
new one if it has deteriorated.

PzD[3-31/61/12 model

Part Name Qty Recommended
per unit | replacement interval
Valve seat 4
Joint [Check ball g__| 10.000 hours after
O-ring P12 2 ,
Diaphragm 1 10,000 hours after
Protective diaphragm 1 start of use
Air release valve 1 10,000 hours after
(O-ring, duckbill start of use
valve, cap integrated
product)
PzZD[1-32/52 model
Part Name Q'ty per| Recommended
unit |replacement interval
Valve seat 2
Joint [Check ball 2 10’(;?;)”"8;’;2 :ﬁer
O-ring P18 2
Diaphragm 1 10,000 hours after
Protective diaphragm 1 start of use
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ARPZzD[]-31/61/12 model

Part Name Q'ty per| Recommended
unit | replacement interval

. Valve seat 3 10,000 hours after

Joint | Check ball 3 start of use
O-ring P12 3

Diaphragm 1 10,000 hours after
Protective diaphragm 1 start of use
Air release set for AR
(set includes duckbill 1 10,000 hours after
valve, check ball, valve start of use
seat, and guides)

NOTE

* Prepare the "Parts Kit" packaged with the Accessory
List. (excluding some models)

18-2 Spare Parts

* Hose nut + Retaining ring

19 Options and Related
Equipment

* Multi-valve (for 31/61/12 modeis)

This valve is installed directly on the discharge side of the
pump to add back pressure, release air, and relieve pres-
sure during maintenance.

* Maintenance valve (boiler specification only)

+ Hose joint

This valve is installed directly on the discharge side of the
pump to release air and relieve pressure during mainte-
nance.

» Back pressure valve

The phenomenon "overfeed" (see description in Glossary)
or excessive discharge sometimes occurs depending on
the piping conditions. This valve is used to prevent over-
feed from occurring.

» Relief valve

This valve automatically relieves pressure when excessive
pressure occurs on the pump's discharge piping due to
blocking by foreign matter or tightening of vaives.

« Air chamber

Reciprocating pumps generate unique pulsation, which
sometimes causes vibration on the piping or overfeed. If
either of these happen, install the air chamber, This will
enable almost continuous flow of chemicals and reduce
any problems related to puisation.

When installing an air chamber, also be sure to install the
relief valve described above.

« Accumulator
This option is for reducing pulsation. Its principle of opera-
tion is the same as the air chamber. This option is effective
when the pressure is 0.98 MPa or higher or when chemi-
cals influenced by air are being used.

+ Flow-checker

This checker is instalied on the metering pump, and moni-
tors the discharge volume to detect abnormal discharge.




+ PTU-25/50/100

This chemical injection unit comprises a metering pump
and PE tank (25/50/100L).

» Chemical tank

Made of PE (25to 100 L)
Made of PVC (100 to 1000 L)

« Solution tank

Solution tank that can be mounted on metering pumps and
stirrers

(made of PE, 50 to 500 L)
« Parts Kit
Kit including diaphragms, valve seats, and other consumables

20 Glossary

* Overfeed

If the piping on the suction or discharge side of a metering
pump is too long, chemicals are discharged at a volume
exceeding the rated discharge volume. This is "overfeed."

« Siphoning
If the tip of the pump's discharge piping is located below
the level of the fluid in the chemical tank on the suction
side, chemicals will continue to flow even after pump oper-
ation has stopped. This is "siphoning."

« Cavitation
Back pressure in the pump head causes air bubbles to

occur, which reduces the discharge volume and causes
abnormal noise or vibration to occur. This is "cavitation."

21 Introducing the Signal
Input Model and Modes

» Manual operation:

The number of strokes (spm) can be set directly on the
operation panel.

(Set within the range 1 to 300 spm digitally in single-step
increments.)

+ Automatic operation:

Control is performed by changing the number of strokes
per minute by external signals (analog signal, pulse signal).

» Stop input signal control:

Pump operation is controlled by non-voltage contact sig-
nals from a level switch or other device. (Pump operation
can be stopped by external signals.)

21-1 Manual mode

1. Basic operation (same as standard model)

(1) The number of strokes per minute (spm), dividing ratio
(%) and discharge volume (mL/min) can be set digitally
in single-step increments by the UP, DOWN key on the
operation panel.

2. Purpose of use
+ Test operation after pump installation

« Temporary operation, for example, when an error occurs
during automatic operation (e.g. signals are not output)

+ The stroke speed during automatic operation (multiplication
mode) can be changed.
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3. LCD display

During a pump stoppage  During pump operation Dunng semng

138-]_ 138138~

I g N

* 338 indicates blinking display.
4. Qperation control signal
Basically, there is no need to supply signals from the outside
in the manual mode. However, operation can be paused by a
stop input (continuous signal) from the outside.

21-2 Pulse frequency-division mode

1. Basic operation

(1) Pulse signals from the outside are received, and auto-
matic operation is performed according to the frequency-
dividing ratio setting value.

(2) The frequency-dividing ratio can be set within the range
1/1 to 1/9999.
Frequency-dividing ratio (1/1 to 1/9999)
(Example) 1/5 dividing ratio

T

2. Purpose of use

* This mode is used for flowrate proportional injection, etc.
The pump operates proportionally to the number of input
pulses from the outside.

« Used when there are a large number of pulses from a flow
meter or other instrument, and the chemical injection
amount is too great. (setting in direction for reducing injec-
tion amount)

» Fine-adjustment of discharge volume is performed by the
stroke adjustment dial. (See 22. Application Examples.)

3. LCD display

During a pump stoppage During pump operation During semng
© 19999 ”999‘3
o o lv f g 1

4. Operation control signal

No-voltage contact or open collector signal input

21 -3 Multiplication mode

Basic operation

1) Pulse signals from the outside are received, and auto-
matic operation is performed by the number of strokes
corresponding to the multiplication.

(2) The multiplication can be set within the range 1 to 9999.
At this time, the pump operates at the number of opera-
tion strokes (spm) set in the manual mode.

Multiplication (can be set within range 1 to 9999)

As the defaull setting, exlernal signals are canceled when an
external pulse input signal is input again during pump operation.

(A) Operates five times at 300 spm (fixed)
Signal _ﬂ ” ﬂ

0.2 .
When 300 spm = see

is setin ””””“ ||| ”” I

manual mode A




(B) Operates five times at any value within range 1 to 300 spm
Number of strokes set in

1 1 manual mode (0.2 16 60 sec.)

(B) * Liquids are mixed more uniformly
during inline injection.

2. Purpose of use

» This mode is used for flowrate proportional injection, etc.
The pump operates proportionally to the number of input
pulses from the outside.

* Used when there are a few number of puises from a flow
meter or other instrument, and the chemical injection
amount is too small. (setting in direction for increasing
injection amount)

+ Fine-adjustment of discharge volume is performed by the
stroke adjustment dial. (See 22. Application Examples.)

3. LCD display
During a pump stoppage  During pump operation During setting
STP sTP v ’
l 8| - 8.
ML ML L

4. Operation control signal
No-voltage contact or open collector signal input

21-4 Analog mode

1. Basic operation
(1) Analog input signals from the outside are received, and
automatic operation is performed within the range 0 to
300 spm according to the setting value (proportionatl

band and shift amount).

The ramp for the number of strokes in response to ana-
log input can be set by proportional band (1 to 999% for
increments and -1 to -999% for decrements). This pro-
portional curve can be shifted in paraliel towards the ver-
tical axis by a shift amount (£100%).

The number of strokes changes linearly in response to
the analog input signal from the outside.

)

(3)

Proportional band function
The proportional band can be set within wide range +1% to +999%.
The increment/decrement polarity can also be easily changed.

300 300

LCD
display

During a pump stoppage  During pump operation
STP,
K-20| 264~
ANG ANG

During setting a proportional band
1 1 ]

stP PV 9
s ~
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GII‘

Pressing the UP key

00"
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During setting a shift
1 '
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4. Operation control signal
4 t0 20 mADC

22 Flowrate Proportional Injection
Application Examples

22-1 Example of Flow Rate Proportional
Control in Chlorine Sterilization by a
Pulse Transmitting Flow Meter

Pulse signal input models receive the no-voltage contact
pulse signal from the outside to control the pump injection
amount (number of strokes) of the pump.

The following describes two examples of pump control
achieved by combination with a pulse generating type flow
meter. (Of course, an analog flow meter can be combined on
the analog input modetl.)

22-1-1 Using the frequency-division mode
[Conditions]

Max. flow rate of raw water 10 m¥hr (167 L/min)
Target chlorine injection rate 1.0 mg/L
Sodium hypochlorite concentration 12%

Pump model PZDP-31 type

(injection amount per stroke: 0.1 mL)

(1) Select the flow meter.
TACMINA provides the pulse generating type flow
meters shown in the following table. Select the optimum
model of flow meter according to the pipe aperture and
the flow rate of raw water.

In this example, NVW-50RC is selected.

n
3
i}

Pump sltroke (spm)

Pump stroke (spm)

0 s e ;M A

12
Analog inpul (mA)

100%

Shift function
Shift can be set within
the range +100%

Pump operaton
<

£
2

—100%

—

Analog input (MA)

2. Purpose of use
Flowrate proportional injection, etc.

Model Flow rate range (m¥hr) | Pulse (L/P) | Connection aperture
LN-13DRC 0.15t101.2 0.1 R1/2
LN-20RC 021016 0.1 R3/4
LN-26RC 0.23t01.8 0.1 R1
VWK-30RC J0.4t06 1 R11/4
VWK-40RC J04106.5 1 R1 1/2
VWK-50RC [ 0.8109.6 5 R2
NVW-50RC | 1.2510 15 5 JIS 10K 50A
VW-65HRC | 1.75t0 20 5 JIS 10K 65A
NVW-75RC  ]2.510 30 5 JIS 10K 80A
. NVW-100RC |4 t0 48 5 JIS 10K 100A

Anelon mpat (mA) VW-125RC__|510 60 50 J15 10K 125A
VW-150RC 7.510 90 50 JIS 10K 150A
VW-200RC 13 to 156 50 JIS 10K 200A
VW-250RC 17510210 50 JIS 10K 250A
VW-300RC 22.510 270 50 JIS 10K 300A

—33—

(2) Set the dilution ratio.
1) Calculate the logical injection rate with undiluted chemi-
cal (Q') = At max. flow rate of raw water

Injection rate Q' mL/min Max. fiow rate of

3
= Targel injection rate (mg/L) X raw water (m>hr) X : 100
60 Sodium hypochilorile
=10x 10 x 100 concentration (%)
60 12
= 1.39 mL/min




2) Calculate the actual injection rate.

* The following example assumes that undiluted chemical is
injected as dilution is not desirable as a gas lock counter-
measure or to ensure uniform mixing.

Actual injection rate Q mL/min

= Undiluted chemical injection rate Q'mL/min X dilution ratio
=139X1.0

= 1.39 (mL/min) = 83.4 (mUhr)

Accordingly, the injection rate should be 1.39 mU/min (12%
sodium hypochlorite solution) on this pump at the maxi-
mum flow rate of the raw water.

3) Setthe frequency-dividing ratio.
Calculate the frequency-dividing ratio N by the following formula:
Frequency-dividing ratio N

Number of puises on flow Discharge volume per
meler per unit time n (pulses/hr) pump stroke V (mLU/pulse)

Actual injection rate Q per unit time (mL/hr)

Max. flow rate of raw water (L/hr)
Flow rate (L) per pulse of flow meter
10000
5
2000 (pulses/hr)

(from flow meter
specifications)

v = 0.1 (mUpuise) (from PZi(1-31 type pump specifications)

2000X 0.1
834

N= =24

As the frequency-dividing ratio must be an integer not greater
than the calculated value, discard the digits past the decimal
point. The resulting value is "2".

4) Set the frequency-dividing ratio.

SsTP

DV

5) Setthe stroke adjustment dial.

As digits for the frequency-dividing ratio past the decimal
point have been discarded, the injection rate will be too great
if this value is left as it is. To compensate for this, fine-adjust
using the stroke adjustment dial.

Calculate the setting value by the following formula:

Frequency-dividing
Stroke adjustment dial _ _ratio sefting value 5
sefting value (%) ~ Frequency-dividing ®)

ratio calculated value

2
—— X100 (%
24 (%)
=83.3 (%)*

* This numerical value is for reference purposes only.

22-1-2 Using the pulse multiplication mode

As the pulse-generating unit (per pulse) of the flow meter is
large, it is more convenient to use the "multiplication mode"
in the following instances with the undiluted chemical injec-
tion method that uses the "frequency-division mode" as in 23-
1-1.

* When injection is insufficient or the injection interval is too

wide, which may cause uneven concentration, or

+ When diluted chemical is used

[Conditions]

Assume that a flow meter having a large pulse-generating
unit is selected in 22-1-1.
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Transmission unit of flow meter (L/P) 50 (L/P) = 0.05 (m*/P)
Target chlorine injection rate 1.0 mg/L
Sodium hypochlorite concentration 12%
Pump model PZDP-31 (injection rate
per pulse: 0.1 mL)
(1) Calculate the logical injection rate Q' (mL) per flow meter pulse
_ Flow rate (m3) per ,, Target injection 100
flow meter pulse rate (mg/L) Sodium hyppchloorite
0.05 X 1.0 X 100/12 conceniration (%)
.0.417

(2) Set the multiplication factor.
_ Logical injection rate (mL) per pulse
B Injection rate (mL) per pump pulse
0.417/0.1
.4.17 times

Remarks:

» The advantages of this method include the following:
- The concentration is more likely to be uniform in raw
water the higher the dilution ratio increases.
- Response during control is faster and accuracy increases.
- There is less clogging of injection points.

(3) Set the pulse multiplication factor.

Set the multiplication factor as a value
greater than the calculated value and as
the integer closest to the calculated value.
In this example, set "5".

STP

(4) Set the stroke adjustment dial.

As the numerical value for the multiplication factor has been
rounded up, the injection rate will be too great if this value is
left as it is. To compensate for this, fine-adjust using the
stroke adjustment dial.

Calculate the setting value by the following formula:
Stroke adjustmen[ dial _ Calculated value of set multiplica(ion
setting vaiue (%) - Actual set multiplication factor

3'—;1 X 100 (%)

= 83.3 (%)*

* This numerical value is for reference purposes only.

(5) Set the number of strokes (spm).

If the flowmeter signal is input at the default setting, liquid will
be injected at a rate of 300 spm when a signal from a flow
meter is input. However, increasing the interval up to the next
pulse will result in uneven injection.

On PZDP pumps, the humber of strokes (spm) can be
changed in the manual mode setting.
Shortest pulse interval :

__ Max. flow rate of raw water (L/hr)
" Flow rate (L) per pulse of flow meter

_ 10000
50

= 200 (pulse/hr)

= 3.3 (pulse/min) = 1 pulse/18 seconds

Number of pump strokes (spm):
As the pump should operate by five strokes per 18-second interval

= 16.6)

Injection unevenness can be reduced by setting to as small a
value above 17 spm. 3_!
spm

In this example, a value between 17 to 20
spm is suitable.

60 seconds

( 5 strokes X
18 seconds

STP






