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1. GENERAL INFORMATION

Flowrox has over 30 years of experience with more than 100 000
installed products worldwide.

High quality valves & pumps for various applications

Worldwide sales network, covering more than 50 countries.

Flowrox (former Larox Flowsys Oy) was the first pinch valve
manufacturer in the world to get awarded the ISO9001:2000 Quality
Certificate in 1997.

Flowrox focuses on Mining & Minerals and Energy & Environment
industries but have also a solid expertise in various other fields.
Flowrox’s pumps are divided into LPP —and PC-Pumps.

(LPP=Larox Peristaltic pumps, PC=Progressive cavity)

This certification covers ALL operations including product design,
research and development, manufacturing, process application,
sales and marketing, customer service, customer's application
support and after-sales services.

Headquarters are located in Lappeenranta; Finland Flowrox Group
has subsidiaries in Linthicum (Maryland USA), Sydney (Australia)

and in Johannesburg (South Africa).
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1.1 ADVANTAGES OF FLOWROX LPP PUMPS
v Substantial savings through improved

process performance and uptime

v Long service lifetime & hose life

v Energy efficiency

v Low maintenance need, low maintenance costs = Lower

ownership costs
v Unique operating principle & rolling design in LPP-T & LPP-D pumps

< 360 — degree operating cycle
& ONLY ONE COMBRESSION / REVOLUTION
> Hoses last 5 times longer than a shoe design pumps
v LPP-Pumps can run constantly at high speed, without causing
damage or heating the pump’s construction.
v ldeal for pumping diverse mediums and dosing a wide range of
abrasive, corrosive, viscous or crystallizing media.
v The innovative Flowrox peristaltic pumps for transfer and dosing

v Pumps require only a small fraction of glycerine to reduce friction

W
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2. PUMP TYPES & APPLICATIONS

2.1 APPLICATIONS

TYPICAL APPLICATIONS FOR FLOWROX LPP - PUMPS

Application/Media Industry

Paints, Acids, Resins Chemical Process Industries

Metal Conentrates

Mining & Metal Indust
& Flocculants ining etal Industry

Slurries, Sludge, Mud, Additivies Water & Effluent Treatment
GCC, PCC, Talc, Kaolin, TiO, Pigments & Fillers
Lime, Waste, Slurries Energy Production
Paper Coatings, Glues, Additivies Pulp & Paper Industry

Filtering & Filtration aids,

Food & Beverage Indust
Diatomaceous earth, Starch & v

Mortars, Plasters, Bentonite, Cement Constructon Industry

Drilling mud, Waste sludge Oil & Offshore

> LPP-T peristaltic pumps for transferring
» LPP-D peristaltic pumps for dosing

> LPP-M peristaltic pumps for metering
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2.2.1 CHOOSING THE RIGHT PUMP FOR APPLICATIONS

The conditions of the applications need to be considered before choosing

the right pump type or model.
» Suction conditions
> Specific gravity
> Temperature of media / in application
> Particle size of the media
> Viscosity of the media
> Required minimum/maximum flow rate
> Continuous operation /yes or no?

Flowrox’s questionnaire can be found in appendices

Defining pump rotation speed

3

Required flow % x 1000

flow |
60 x revolution (min)

Example / LPP-T65

m3
15 TX 1000 47

= ~ rpm
60 x5,4(L) P

min
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2.2 LPP-D PUMPS

> The operating principle of the pump is based on peristaltic effect,
where a single bearing mounted roller presses against the hose only
once per a 360° operating cycle.

» The roller is mounted on a crankshaft to enable the eccentric
movement of the roller.

> As the cylindrical rotor rotates along the hose, the process medium
is pushed forward in the hose bore.

> At the same time, the hose behind the compression point reverts to
its original shape. This creates a suction effect at the pump inlet
port.

> As a result the hose bore is filled with the process medium.
Backward flow is not possible because of the tightly set

compression on the hose.
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2.2.1 FEATURES

* Only the hose is in contact with the medium
e No gland water or packing

e Full vacuum capability

¢ No backward flow

e Positive displacement
e Compact size
® 360 — degree operating cycle

e Only one compression / revolution (LPP-D & LPP-T)

¢ Low lubrication need

¢ In-line pipe connection & reliable hose connection = Simple installation

2.2.2 PROCESS BENEFITS

* No wear and corrosion

e Dry run capability

e Self-priming

* No mixing or shearing of the medium

e High pressure capability

* Extended hose life

* No overheating at continuous maximum flow

e Accurate flow for dosing & metering
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2.2.3 LPP-D PUMP TECHNICAL DATA

Technical Data LPP-D10 LPP-D15 LPP-D20 LPP-D25

Maximum Flow 0,408 m3/h 0,6 m3/h 1,1 m3/h 2,0m3/h
Maximum Pressure 7,5 bar 7,5 bar 7,5 bar 7,5 bar
Ma:iirgn: r:r:sr:::rs:re: 16 bar 16 bar 16 bar 16 bar
Flow / Revolution 0,0617 L 0,10 L 0,18 L 0,30 L
Hose Connection 10 mm 15 mm 20 mm 25 mm
Hose Bore 10 mm 15 mm 20mm 25 mm
Lubricant Volume 0,4L 04L 04L 04L
Weight ~47kg ~47kg ~47kg ~60kg

Motor Power 0,55-0,1,1 kW 0,55-0,1,1 kW 0,55-1,1 kW 0,75-1,5 kW

Available pump heads: STD, Acid proof, Atex, High pressure

Size range: LPP-D10, LPP-D15, LPP-D20, LPP-D25

Standard drive unit: Parallel shaft geared motor

(The pump can also be equipped with a helical bevel geared motor)
Auxiliaries:

> Revolution detector,
> Hose leakage detector
> Pulsation Dampener

More information under the “Auxiliaries” - paragraph

Materials of Construction

Housing: High strength cast aluminium

Crank Shaft: High strength carbon steel
Rotor: Polyurethane or black-nitrated steel
Front Cover: Aluminium casting

Pipeline Connection: Polyethylene/nylon/stainless steel
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Proven Performance

LPP-01” HOSE PUMP

FLOW WITH MAXIMUM PRESSURE

LPP-D10 CAPACITY CHART, CONTINUDOUS DUTY, UPTO 85°C
(24 h/day/7 days perweek]

L5

T {

2 16““//
g ]

2 o7

£

= /

B L1

2 pss

Pump /
B

i 0 L]

0 0,07 014 0,22 0,20 038 0.40
pm a 20 40 a0 100 111
320
85 65
/ o @
o
o
V - g
= W o a
©

Dimensions (X, Y] vary according to the drive size. Please consult Flowrox Oy for

the exact drive sizing to your application.

Continuous

TECHNICAL DATA SHEET

Technical Data

+ Maximum flaw: E]rﬁlma/h
« Maximum pressure: 7,5 bar
« Flow/revolution: @ @6lpm
» Hose connection: 1@mm
+ Hose bore: 1@ mm
» Lubricantvolume: @,41
« Welght ~47 ke
Motor power: @,75-1 hp

Construction materials

+ Housing High-strength cast
aluminium

+ Crankshaft Carbon steel

+ Rotor: Polyacetal

+ Hose materials [colour cods)

EPDM [vinlet)

MR [light hiue)

MNER [vellow)

NBRF [white)






FLOWVWROX

Proven Performance

| PP-015 HOSE PUMP TECHNICAL DATA SHEET

FLOW WITH MAXIMUM PRESSURE

G 3
LPP-D15 CAPACITY CHART, CONTINUOUS DUTY, UP TO 85°C + Maxdirmum flow: [0.668 m*/h
(24 h/day/7 days perweek] +  Maximum pressure: /.5 bar
15 T + Flow/revolution: @11

» Hose connection: RYs”

g M o AT | comtinas « Hossbaore 15mm

E }/ - « Lubricant volume: @,41

g o + Weight: ~47 kg

gg // - Motor power. @,55-0.75 kw

|

\A\

[m2/h] @

3
-
3
5
B
8

o 012 024 0.38 048 0,80 088 : :
100 m Construction materials

+ Housing: High-strength cast
alurminium

+ Crank shaft: Carbon stedl

+ Rotor: Polyacetal

+ Hose materials [colour cods):
EPOM [violet]
MR [light biug)
MNBR [yellow]
MNERF [white)

Rl/2" Rl/2"

~400

283

Dirmensions [X, Y] vary according to the drive size. Please consult Flowrox Oy for
the exact dive sizing to your application.
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Proven Performance

| PP-020 HOSE PUMP TECHNICAL DATA SHEET

FLOW WITH MAXIMUM PRESSURE

Technical Data
LPP-D15 CAPACITY CHART, CONTINUOUS DUTY, UP TD 85°C

(24 h/day/7 days perweek] « Maximum flow 1.2 m/h
L5 » Maxdmum pressure: 16 bar
» Flow/revolution: 2,18 |
. * Hose connection: R
g M / Continuous
% f‘f‘/ Y + Hose bore: 20 mm
% ai ! { + Lubricant volume: @,41
-] i
H // + Weight ~47kg
£ e T /4 + - Motorpower: @,55-1, 1 kW
Pump 4/
c[.rf::fmwn -~
o 812 D24 8,36 0,48 0.E0 0,88
pm a 20 40 60 =] 108 m

Construction materials

» Housing: High-strength cast
o IC0 alurminium
S & = . + Crank shaft: Carbon sted
+ Rotor Polyacetal

/E A * + Hose materials [colour cods):
7 180840 5155 EPDM [viDlet)
| | ; NR [tight Blue)

%9 & NER [yellow)
. NEBRF [white)
L
TESM’ ;;l R3/4°
~400 f’ wi«. %
O Jess
1A
28
5 = ] lag—
324 - 724 -

Oimensions [X, Y] vary according to the drive size. Please consult Flowrox Oy for
the exact drive sizing to your application.
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Proven Performance

L PP-U/5 HUSE PUMP TECHNICAL DATA SHEET

FLOW WITH MAXIMUM PRESSURE

Technical Data

o Maximum flow: 2.8m*h
+  Medrmum pressure: 7.5 bar
» Flow/revolution: @31
* Hoseconnection: R
d ' ' L L | B + Hosehaore: 25 mm
ol ' + Lubricant valumes: @,41
+ Weight ~Bl kg
Motor power, . 75-1.1 kK

LPP-D25 CAPACITY CHART, CONTINUDOUS DUTY, UP TO 95°C
(24 hvday/7 days perweek]

22

-
-

s
=}
@

Pump Motor Power (kW)

— | _ _
Pump ( Construction materials
Capscity /

e = 03 072 108 144 180 2 + Housing: High-strength cast
pm Qa 20 40 EQ =18] 100 i
aluminium
+ Crank shaft: Carbon steel
+ Rotar: Polyacetal
+ Hose materials [colow code):
EPOM [violet]
MR [light blue]
MBR [velow)
NBRF [white]
CsM [green]

~39¢2 P13 A

gy == cqm)

483

&
260

L
i

Oimensions [, Y] vary according to the drive size. Please consult Flowmx Oy for
the exact drive sizing to your application.
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2.3 LPP-T PUMPS

» The operating principle of the LPP-T pump is based on the peristaltic
effect. As the cylindrical rotor rotates along the hose, the process

medium gets pushed forward trough the hose.

» At the same time, the hose behind the compression point reverts to
its original circular shape creating a suction effect at the pump inlet

port.

» As a result, the hose bore gets filled with the medium. No backward

flow can occur as the hose is squeezed tight by the roller.

W
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2.3.1 FEATURES

® Only the hose is in contact with the medium

e No gland water or packing

e Full vacuum capability

* No backward flow

* 360 degree operating cycle

e In-line pipe connection

e Patented hose connection

* Patented hose compression adjustment mechanism

2.3.2 PROCESS BENEFITS

e No wear and corrosion

e Dry run capability

e Self-priming

e Exact flow per revolution
* Extended hose life

* No overheating

e Lower operating costs

e Easy maintenance
Size range: LPP-T25, LPP-T32, LPP-T40, LPP-T50, LPP-T65, LPP-T80

Standard drive unit: Helical bevel geared motor

(The pump can also be equipped with a parallel shaft geared motor)

Auxiliaries: Materials of Construction
> Revolution detector Housing: Nodular cast iron
> Pressure transmitter Rotor: Cast iron with plastic coating
> Hose leakage detector Front Cover: High strength carbon steel

Shaft: High strength carbon steel
Pipeline connection: Stainless steel, nylon,

W

titanium
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2.3.3 LPP-T PUMPS TECHNICAL DATA

Technical Data LPP-T25 LPP-T32 LPP-T50 LPP-T65 LPP-T80
Maximum Flow 2,2m3/h 3,9m3/h 7,5m3/h 11,5m3/h 20m3/h 40m3/h
Maximum Pressure 10 bar 10 bar 10 bar 10 bar 10 bar 7,5 bar
Flow / Revolution 0,28L 0,65L 1,25L 2,75L 54L 11,6 L (#1,25%)
Hose Bore & Flange Connection 25mm 32mm 40 mm 50 mm 65 mm 80mm
Lubricant Volume 0,8L 0,8L 1L 2,5L 3L 8L
Weight ~130kg ~300kg ~360kg ~650kg ~960kg ~2500kg
Motor Power 0,37-1,5kW 0,75-4 kW 1,1-4 kW 1,5-9,2kwW 3-11 kW 9,2-18kW
Adjustment Torque:
1. New Hose (x) Nm None None 1.30Nm 1.50Nm 1.60Nm 1. 120Nm
2. Readjustment (x) Nm 2.25Nm 2.45Nm 2.50Nm 2.110Nm
Bolts & Tightening Torques (TT) M16x 70 M24 x 70 M24 x 70 M24 x 70 M24 x 70 M24 x 70
TT=200Nm TT=660 Nm TT=660Nm TT=660Nm TT=660Nm TT=660Nm
Max. Operating Speed (rpm) 131 100 100 70 65 55
Minimum Free Distances Around F=1000 mm F=1000 mm F=1000 mm F=1500 mm F=1500 mm F=1500 mm
the Pump & Flatness Requirements B=150 mm B=150mm B=150mm B=150mm B=150 mm B=150mm
for the Pump Foundation L=500 mm L=500 mm L=500 mm L=500mm L=500 mm L=500 mm
F=Front, B=Behind, L= Left, R=Right R =500 mm R =500 mm R =500 mm R =500 mm R =500 mm R =500 mm
FL=Flatness FL=1mm FL=1mm FL=1mm FL=2mm FL=2mm FL=2mm
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Proven Performance

TECHNICAL DATA SHEET

LPP-T25 HOSE PUMP

FLOW WITH MAXIMUM PRESSURE

Technical Data

LPP-T25 CAPACITY CHART, CONTINUOUS DUTY, UP TO 95°C - Maximumnflow 2.2m%/h

(24 h/day/7 days perweek)

Maxirmurm pressure: 1 bar

C + Flow/revolution: @,281
* Hosebore: 25 mm
22 ‘ ! i + Lubricantvolume: 8,81
i ] !
»‘/4’/ il . Waight ~130 kg
5 1 A9 « Motor power 1 75-1 5 kW
: |
r; 11 1 '/
: 4
P , //*ﬁ
055 / E
Pump
o,
o 83 a7 10 14 17 22
fprm 5} 0 40 60 B0 plula] 130
19

@

y

-

A -,
] i 8
" ™M
73 P19
458 4E
(700-850) (500-600>

Dimensions [X, Y] vary according to the drive size.

Please consult Flowrox Oy for the exact drive sizing toyvour application.
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Proven Performance

| PP-T32 HOSE PUMP TECHNICAL DATA SHEET

FLOW WITH MAXIMUM PRESSURE Technical Data

- Mavdirmum flow: 3.8m°/h

LPP-T32 CAPACITY CHART, CONTINUOUS DUTY, UPTO 85°C : .
» Maximum pressure: 10 bar

24 h/day/7 d k
- (24 hicley/7 Gupsperwak] » Flow/revolution: @651
' » Hosebore: 32mm
. + Lubricantvolume: @,38 |
i S * Weight: ~301@ kg
& )
. f/ - Motor power. B.75-4 kW
= /
5 /
22
£ v
=
$
g 15

078 / =
Pump /
Capacity

m3hl 0

o s LB 23 31 30

S0
420 3
* I
D MR
i e Z00
200 f 400 S00
| S
o030 - | S
(FS0-850 C730-760 E-E

Himensions [, Y] vary eccording to the drive size
Flease consult Flowrox Dy for the exact drive sizing to your application.
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Proven Performance

LPP-T4 HOSE PUMP TECHNICAL DATA SHEET

FLOW WITH MAXIMUM PRESSURE Technical Data

; 3
LPP-T40 CAPACITY CHART, CONTINUOUS DUTY, UP TO 95°C * Meximurm flow: 7.5m*/h
(24 h/day/7 days perweek] + Maxdmum pressure: 10 bar
78 T » Flow/revolution: 1.251
» Hosebore: 49 mm
ol | T Continuous + Lubricantvolume: 11
§ - . Weight ~350 kg
4 ' 4 | « Maotor power 1.1-4 kW
E v
g /
:
= 22
B
&
. ay
I/
11
= | A
?ne:fm“a -
o 15 3 45 B 75
pm o 0 40 B@ B0 100
o 1a280
] il zea | 30
1
==
ol o
'L ] al 2 !
14 || 11
T [ @ pes
¥ ] 4
3 s00 ] e st
= 653 = A—h
- (840-980> _ o B30-660>

Oirensions [X, Y] vary according to the drive size. Fleass consult Flowrox Oy for
the exact drive sizing to your application.
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Proven Performance

LPP-T5@ HOSE PUMP TECHNICAL DATA SHEET

FLOW WITH MAXIMUM PRESSURE Technical Data

» Masdrnum flow: 11.5m/h

LPP-TS50 CAPACITY CHART, CONTINUDUS DUTY, UPTD 95°C ,
« Maximum pressure: 12 bar

24 h/day/7 days per week
1 [ v =P : » Flow/ revolution: 2751
» Hosehbore: 58 mm
an | | » Lubricantvolume: 251
/ o » Weight ~B5D kg
78 | o/ + Motorpower 1.5-3 2 kKW

//

ES 4

Pump Motor Powar (kW1

: /
22 / )
16 | /
Pump
Capacity
[m3/h] @
a 25 5.0 74 09 us
rpm 5] 15 30 45 60 70

220

(1250-1350% (B30-9303

Oirmensions [X, Y] vary according to the drive size. Please consult Flowrox Oy for
the exact drive sizing to your application.
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Proven Perfarmance

LPP-TE5 HOSE PUMP TECHNICAL DATA SHEET

FLOW WITH MAXIMUM PRESSURE Technical Data

LPP-TES CAPACITY CHART, CONTINUDUS DUTY, UP TO 85°C + Maxdmum flow: 28m°/h
(24 h/day/7 days perweek) » Maximum pressure: 12 bar
15 * Flow/revolution: 5.41
* Hosehore 85 mm
i f B » Lubricant valumes: 31
é / o . Welght: ~060 kg
92 - ! j’ -+ Motor power: 3-11 kW

| RRRRY
/

Pump Motor Power (KW]

g v
Pump
Capacity
[ma/h) 0
] 5 10 15 0
mm o 15 30 45 B2

i 429
o 345 | 44
=480 |
.
o o
800 ‘ &= | 2L
(1098-1395) (8L6-912) Ll 4
A—A

Dimensions [X, Y] vary according ta the drive size. Flease consult Fowrox Oy for
the exact dive sizing to vour application.
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Proven Performance

LPP-TB HOSE PUMP TECHNICAL DATA SHEET

FLOW WITH MAXIMUM PRESSURE Technical Data

+ Maximum flow: 48m*/h

LPP-TEO CAPACITY CHART, CONTINUOUS DUTY, UPTO 85°C .
+ Maximurm pressure: 7.5 bar

[24 h/day/7 days perweek]
wa » Flow/revolution: 118 L
+ Hose bore: 88 mm
220 - _ . Lupricantvolume: g1
-19‘:‘/ = + Weight: ~2500kg
185 - + Motor power. 9.2-18 ki
2 “
3 150 /
8
El & | / /A Ll
82 /r/
7.6
Pump /(
s
(s} 1 1 15 20 b 30 36 40
pm o 7 14 29 28 36 43 &0 &7

S00
F| 150 | 420 | 40
T'_‘l"_
==
B
= B
] Y] I A
™
1140 @ifl
1220 *
{1600-1900) A200-1400" 550
A-A

Oimensions [, ] vary according to the drive size. Please consdlt Flowmx Oy for
the exact drive sizing to your application.
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2.4LPP T/D PUMP MODEL NUMBERING

10 mm
15 mm
20mm
25mm

25mm
32mm
40 mm
50 mm
65 mm
80 mm

Size (DN)

GM = Geared
Motor

GU = Gear Unit

BS = Bare Shaft

Pump

GM = Geared
Motor

GU = Gear Unit

BS = Bare Shaft
Pump

Pressure Class

7,5 bar
16 bar
(High pressure)

Pressure Class

7,5 bar

10 bar
(LPP-T80)

Connecton

1/4"=R1/4"
1/2"=R1/2"
3/4"=R3/4"
H: = WH:
9 = Other

Connecton

1=-
2 = Flanged
DINPN 10
3 =Flanged
DIN PN 16
6 = Flanged
ANSI 150

8 =Flanged P.S
9 = Other

Body Material

3=AL
(Aluminum)

Body Material

O=FE
(Steel)

Drive Controls

Il = Integrated
Inverter
(IP66)

I = Inverter
(1P20)

N =None

Drive Controls

Il = Integrated
Inverter
(IP66)

I = Inverter
(1P20)

N =None
WC = Control
Unit

R =Revolution
Detector
D = Hose Leak
Detector
F = Forced
Cooling

R =Revolution
Detector
D = Hose Leak
Detector
F = Forced
Cooling
T =Pressure
Transmitter
with Display
H = Connector
Hoses
K = Connector
Flange for
Pressure
Transmitter

Example

*LPP - T40
*Geared Motor
*10 bar
*Flanges DIN
PN 16
*Inverter
*Revolution
Detector

Type Marking:
LPP-T40GM

10-3-0-I-R
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2.5 LPP-M PUMPS

LPP-M has a U-turn design with two compressions per revolution.

2.5.1 NON-ENCLOSED LPP-M PUMPS

2.5.1.1 Features

Only the tube element is in contact with the medium

Self-Priming, 90% of Full Vacuum

Accurate Metering Throughout the Whole Adjustment Range

Patented Tube Failure Detection (TFD) System

Will Never Vapour Lock or Lose Prime

Fully Occluded, No Backward Flow

No Valves - No Clogging

Dry Run Cabability

Exact Flow / Revolution Irrespective of the Pipeline Pressure

Optional Remote Start / Stop Feature

Optional Reversible Rotation & Variable Speed Motor

Optional Flow Vertification (FVS)

W
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2.5.1.2 Technical data

| —|
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Dimensions (with integrated inverter):

292

424

Model number matrix:

Frame size

Model
ME = Mon enclosed body type

Pump control options

B = Basic

R = Remote (only), integrated inverter

M = Manual {only), integrated inverter with
paotentiometer

Maximum motor RPM ——

1= 68 RPM
2=138 RFM

Maximum flow rate and pressure capacities:

136 RPM MODEL

Litres per hour

Tube number  Tubing material

NO7TS Norprene
MN155 Morprene
N250 Morprene
N312 Morprene
N3T5 Morprene
G123 Tygothane
G187 Tygothane
G250 Tygothane

M-F

Power cord plug fype

28

2 = Tubes between 1.5 - 8.5 mm

Options
FWS = flow verification system
x = other aumliaries

Pump tube size, material and identifisr

MOTS = 1.8 mm Morprens,
M155 = 3.8 mm Morprens,
M250 = 8.4 mm Morprene,
M312 = 7.8 mm Morprene,
M3T5 = 8.5 mm Morprene,

ND
NF
NH
M
MK

5125 = 3,2 mm Tygothane, GE
G187 = 4,7 mm Tygothane, GG
5250 = 8,4 mm Tygothane, GH

£ = 240 V AC. CEE TVl {Europe)

Bar
el
B 6
8.6
86
86
45
45
45

78
30,0
66,0
96,0
128,0
174
384
a4 7
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2.5.2 LPP-M2-S & B PUMPS

2.5.2.1 Features
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2.5.2.2 Technical data
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LPP-M2-S/B Pump main measurements

Dimensions:

| 203 mm

267 mm

Frame size

Model number matrix: SE = SRS

Optionz
FWE = flow verificafion system
= - = - x = other auxiliaries

Pump tube =ize, material and identifier

5 MO7TE = 1.8 mim Morprens, ND
Series (Smar) N155 = 3.8 mm Norprens, NF
5 = Multiple automatic input output control and MZ&80 = 8.4 mm Marprens, NH
alarm modes {remote control) M2312 = 7.9 mim Morprene, NJ

M3TEH = 8.5 mm Morprens, MK

3125 = 3,2 mm Tygothane, GE
5 G187 = 4.7 mm Tygothane, GG
Maximum mator RFM G250 = 5.4 mm Tygothane, GH
2 =125 RFM

Power cord plug type
G =240 W AC, CEE TNV (Europe)
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3. PUMP HOSES

LPP-T/D hose includes three sets of layers:

e The inner layer which is the only part of the hose in contact with the
medium is resistant to abrasive wear and chemicals

* The reinforcement layers give the hose its pressure retaining
capability

e The outer layer protects the hose and facilitates it to return to its

original shape after compression creating a suction effect

Outer layer
Reinforcement
layers

Inner layer

Flowrox LPP-T pumps are equipped with in-line pipe connections; a
patented and reliable hose flange and adjustment mechanism that senses

hose wear when compression is readjusted.

B

I

I

i y
v
y
-
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3.1 HOSE SELECTION FOR LPP-T/D PUMPS

Colour codes only with the LPP-D pump hoses

EPDM

NBR

NR

NBRF

¢ Ethylene propylene
¢ Medium: Chemicals

+* Colour code: violet

* Nitrile rubber
* Medium: Oil and fat

++ Colour code: yellow

«»* Natural rubber
+* Medium: Extremely abrasive

¢+ Colour code: light blue

+»* Nitrile rubber
+* Medium: fatty foodstuffs

+* Colour code: white

LPP-D15.NR 75 5

33

LPP-D15-EPDM 1.3 2
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3.2 HOSE SELECTION FOR LPP-M PUMPS

Norprene®

e Excellent alkali resistance and is compatible with numerous
oxidizing agents such as hydrogen peroxide, sodium hypochlorite

and ozone.

e Tubing fully complies with FDA, 3A Sanitary Standards, and NSF

Standards, which are applicable to many food contact applications.

e Tubing provides long service life time

(When exposed to heat, abrasion, and pressure.)
e Tubing exhibits excellent resistance to ozone and UV light, with
little or no signs of deterioration in laboratory testing equivalent to

10 years of outdoor exposure.
¢ Medium: Chemicals
e Pump tube size and identifier:

N075=0.075" (1,9 mm), ND

— - -~ 0 - - ®

N155=0.155” (3,9 mm), NF ¢ .
r-—._.;. - - - - = }

N220=0.220" (5,6 mm), NH e - ——
r———)

N312=0.312” (7,9 mm), NJ T ——"

N375=0.375” (9,5 mm), NK

e Easy assembly adapter fittings: PVDF
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Tygothane®

eMade of a tough, ester-based polyurethane, Tygothane® tubing’s
clarity, high tear strength and excellent abrasion resistance makes it
ideal for many applications, including fuel and lubricant lines and

abrasive product transfer.

e Offers exceptional resistance to oils, greases, fuels and many

chemicals.

e Able to withstand rugged daily use and this tubing resists

weathering.

e Meets FDA criteria for food and beverage use.
(FDA —provement in the auxiliaries)

e Medium: Oils and fats

e Pump tube size and identifier:

G125=0.125" (3,2 mm), GE

G187=0.187" (4,7 mm), GG

G250=0.250" (6,4 mm), GH

e Easy assembly adapter fittings: PVDF

< ‘0
3 e »
'H-..‘\‘
N
ki { »
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3.3 HOSE COMPATIBILITY WITH DIFFERENT MEDIUMS

3 = Not Recommended

Little Effect

2=

1 = Good

Calcium carbonate

Calcium chiorate

Calcium chloride

Calcium hyrdoxide

Copper chloride

Copper sulphate

Crude oil

Diesel oil

Ferric chloride 65 °C

Ferric oxide

Ferrous chloride

Magnesium hydroxide

Seawater

Sodium hypochloride 12%

Titanium dioxide 30%

Zinc chloride

1

1

1

1

Zinc sulphate

1

1

i

il

Sulphuric acid, Conc %
10 %
20%
25%
50 %
60 %
75 %
96 %

23°C
1

W NN RFP PR

50°C
1

w w wr P

80°C
1

w w wEr L

23°C
1

W W NP P

50°C
1

W W NN P

80°C
1

W w w NN

23°C
1

W wwwN

50°C
2

W w w wwnN

80°C
3

w W w www

23°C
2

W w w wNNN

50°C
2

W w wwwnN

80°C
3

W wwwww
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3.4 PUMP HOSE MODEL NUMBERING

For LPP-D Pumps

Hose Material Pressure Class (PN) ~ Hose Inner Diameter Weight (kg) Example

EPDM = Ethylene Propylene 10mm/~1k
— P18, op 025 pump
15mm / ~1kg 3
R — i * Nitrile
= Natural Rubber 75 bar o 20mm/”1kg *7[5 bar
NBR = Nitrile 16 bar * Hose Diameter 25
(High pressure) xnd
NBRF = Nitrile (FDA) tA 25mm —
25mm /1,5 ke Type Marking:
CSM = Chloro-Sylphone polyethylene LPP-D25-NBR7,5

37

Temperature

Range

-10°C-+95°C

-10°C-+95°C

-15°C-+75°C

-10°C-+95°C

-10°C-+95°C

For LPP-T Pumps

Temperature

Range

Hose Material Pressure Class (PN) Hose Inner Diameter ~ Weight (kg) Example
EPDM = Ethylene Propylenel - 15mm /~2kg  |* LPP-TES Pump
) «
NR = Natural Rubber 32 mm 32mm /~3,5kg |" Nitrile
10 40mm/~5kg |* 10 bar
" mm .
NBR = Nitrile 10 Bar * Hose Diameter 65
50 mm
= Nitri 65 mm =
NBRF = Nitrile (FDA) 50mm / ~10 kg Tvoe Marking:
S0 65mm /"14k8 |, oo T65-NBR10
CSM = Chloro-Sylphone polyethylene 80mm / ~29 kg ——

-10°C

-+95°C

-10j68

+95 °C

-15:C-

+75°C

-10°C-

+95 °C

-10°C-

+95 °C
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4. GEAR MOTORS

Flowrox is using two manufacturers’ gear motor models

s SEW — Gear motors (Default)
+*¢ Nord — Gear motors (Optional)
The gear motors that Flowrox uses are categorized by their electric motor

power & gear motor type.
Flowrox uses two different SEW gear motor types:

+»+» K-Series / Helical bevel gear motors
+*» F-Series / Parallel shaft helical gear motors

Electric motor powers:

% 0,55 kW —22 kW
% 55 kW
s 75 kW

90 kW

SEW-Eurodrive-Helical-Bevel-Gear motors

All the necessary information about SEW & Nord gear motors are in the

appendices section.



http://www.ctiautomation.net/Images/SEW-Eurodrive/SEW-Eurodrive-Helical-Bevel-Gearmotors.jpg�
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5. AUXILIARIES

5.1 Pulsation dampener

e Forthe Flowrox’s LPP T/D-pumps
e To eliminate pressure peaks in the piping systems

e Pipe vibration preventation
® To reduce the load on the pump itself

e Manufacturers: Blacoh

Pulsation dampener models by Blacoh:

For LPP-D10-D20 pumps:

Blacoh 1,39 L Sentry | (10bar)

Type: C311N — % “ NPTF

For LPP-D25 & T32 pumps:

Blacoh 6,1 L Sentry | (10bar)

Type: CT101NF — DIN DN50 PN16 Flange

For LPP-T40-T65 pumps:

Blacoh 18,2L Sentry IV (10bar)

Type: CT4000B — DIN DN65 PN16 Flange

For LPP-T80 pumps:

Blacoh 37,9 L Sentry V(16bar)

Type: CT5040 — DIN DN80 PN16 Flange





SENTRY
PULSATION
DAMPENERS

- OONT;
D T
SENTRY :ﬂ{ﬁmuw
PULSATION DAMPENERS j

BhACOH
FLUID CONTROL

601 Columbia Ave, Bldg. D, Riverside, CA 92507 # USA
Tel: (800) 603-7867 or (951) 342-3100 e Fax: (951) 342-3101
E-mail: sales@blacoh.com * \Website: www.blacoh.com





SENTRY PULSATION DAMPENERS
BENEFITS & FEATURES

Fositive Displacement (D) pumps create pulsation and hydraulic shock dug to the raciprocating nature of thelr stroking action, potentially damaging the
entire pumping system, Blacoh's SENTRY® Pulsation Dampeners remove virtually all hydraulic shock, enhancing all-around performance and refiability of

fluid handling equipment in Industrial and chemical transfer applications,

SENTRY BENEFITS:

¢ Produces a near steady fluid flow up to 99%* pulsation and
yibration fres,

¢ Protects plpes, valves, Tittings, meters, and In-ling Instrumentation from
destructive pulsations, vibrations, surges, cavitation, thermal gxpansion,
& water hammer

* (reates steady and continuous flow when dosing, blending or
proportioning additives

* [nsUres accuracy, longevity, and repeatability of in-ling meters

* Enahles uniform application of material In spraving and coating systems

¢ Reduces product agitation, foaming, splashing and degradetion of
product

¢ Provides llguld energy storage for emergency valve closure and
equipment shutdown

¢ Reduces overall energy cost with continuous linear flow, rather than
start/ stop turbulent flow

* (Operates as a resendalr for make-up fluid

SENTRY FEATURES:

* Sizes avallable for all posttive displacement pumps with discharge sizes
from 1/8" {3.18mm) to 6" (152.4mm)

¢ Simple, rellable deslgn and quick Installation

¢ Eagy in-line maintenance

¢ Pressure ranges Up to 4000 PS| 276 BAR) avallable from stock

¢ Temperature ranges from -60°F 1o +400°F (-51°C to +205°C)
available from stock

¢ Custorn models avallable up to 100 gallons (378L) and 25,000 PSI
(1724 BAR)

¢ Bodies avallable Ina full range of chemically resistant materials

* Eladders available for sven the most corrosive application

Let SENTRY Stand Guard Bver Your System.
Increase productivity, safety, reliability and efficiency.
Decrease maintenance and operating costs.

PROCESSES
« TRANSFER « FILTERING + PRINTING + DOSING + FILLING
« METERING * SPRAYING + COATING + INJECTING + MIXING
INDUSTRIES SERVED
i’_ Chemical iﬁf Water ‘6"% Food & ‘ Pulp, Paper
C Process WY Treatment 4 Beverage v & Textile
9 pl X\ — Wiy
% Paint & t Biotech/ Gas, Oil, & E‘@ Consumer
" Codting ®~  Pharmaceutical Petrochemical Products
PRINCIPLES OF OPERATION
SENTRY operates on the principle that volume Is inversely proportional to pressure, Compressed air or AIR/GAS
gas Is Introduced Into the alr chamber of the SENTRY Pulsation Dampener to a specifled pressure, The
gas 18 entrapped by the elastomeric bladder, which prevents contact between the process fluid and
compressed gas. (Without the bladder, the gas would dissolve into the fluid and cause product con-
tamination).  During pump discharge, fluid enters the wetted chamber of the SENTRY Pulsation
Dampener, displacing the bladder, compressing the gas and absorbing the shock. During pump shift,
liquid pressure decreases, the dampener gas expands, pushing fluld back into the process ling, elimi- LIquID
nating up to 99% of system shock and pulsation,
TYPICAL INSTALLATIONS
AGDD, METERING, PERISTALTIC, & PISTON PUMPS PUMP STARTUP & SHUTBOWN QUICK CLOSING VALVES
SENTRY

*Requires proper sizing.





SENTRY TECATICAL SPECIFICATIONS

SEUTEF FLASTIE
FrecareRating:  Upto 150 PA (10 B4R) TanprreRange”: -20F to+250F
[ apeaitiees: ¢ cibicirehesto 5 qulore (065 - 16l) (-2 to + 12190
Shed btk - Pobpropl e Ikt Progts - Threded: FNT and BSP
Ciord e Polyprpdere Rarged: A0 ard DN
PG and GPAG
PALF
Conid ki el
SETEY AL
Precane Rating' Uprto dintt P 276 B4R TanprareRage”: A0F to+400° F
it o b irhes o 100 qllors (065 - 37 5140 to +20d0)
e Wbtk am.m [t Progts - Thradad: FNT ard B3P
T s e Aarged: A0 ard DN
Hiyp 20
Hastedioy [
Epcony, PVOF ard PTTE costed ted
SLTE ¥ SRRy
PrecapeRating':  Upto 1000 PE B2 EBSR) TanprareRage”: -2 Fto+30F
[ apriities: o b inehes to 10 qullore 065 - 37 (-2 to +176 )
30 Rt Polizhwed 36L Sinkess Sed Ikt Progts - Thi-clampriype nikry fitng
Bead Blisted 316l Sainles: Shed
Upti 100 PSS B4R TanprareRage”: +d0Fto+ 20f
oo B0 b o (086 - BL) CHEG to 10440
v hiredd PTFE It Pooits : Thradad: FNT ard B3P
Rarged: &M ard DN
karic: Fhare Tipe
SETEFEE HIGY FEESSIGL
Presane Rating': Uprto dintd P 2 76 B4R TanprareRage”: -80F to+225F
et o2 el ehes (13 - F6L) -0 to 107G
Sl bt - F1eL Failess S Ikt Proits - Thradad: FNT
Aarged: A4
SETE Y TEE-GIG & 5L 0T
Presarefuing:  Upto 2000 PS 137 EBAR) TanpaaireRage”: +rFio+ 20F
(i apracities 12 i inches [ 20L) (G o +10d4 1)
Shed btk F1eL Fainless S Ikt Progts - Threded: FNT
Ciarbon Sheed Aarged: AN
Hiy 20
Hastidioy
BLIGHLE GETIG0S
COMPOLN D TEMPERATUREL BT TP PLICAT IOH:5
Menpren: 0 I 0 o = I = (oo abrsion nesetanse and Thag s vt moder s ¢ bemic s,
Eura +AFFtHIE0F BRI D) Giod Ther i e wth petToletim, Snments 3 oikDesed MAd:,
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N - NFF to H2E0F R PR Lt in bt & agqressive a5 Qood wih ot sovents ks 4ok,
Mz Pt HO00FF (1GFC t0 +200°C) Hioh st okl Dhsed cheffiizks, mang aids and bases,
FOW. S icone -FF to H200FE FEC 0 HdEET PO - oo vend Tond qrade e ik tor e in tood 3 phamacaticd moos san
FLW. Eaira +3FEt0 H1E3FE 120 ST FOUL-appn e d Tood qrade S A charden s of Sicne.
FLul. Fhaone| Ul o< e o P T Huordd is 3 Tluardssonmer inpamdeti Won
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* Mz P rabed Tor annGent tem perannes,
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AIR CONTROL OPTIONS

CHARGEABLE

The chargeable model has a Schrader type charging
valve that allows for a predetermined pressure charge
to be applied and held in the dampener. No permanent
source of compressed gas is required to be attached to

the unit. The chargeable models are used primarily with metering, piston
and peristaltic pumps for pulsation dampening. Chargeable models are
also used for surge suppression to prevent water hammer from quick clos-
ing valves, for make-up fluid to prevent pump cycling and for suppression
of pump start up or shut down pressure spikes.

INLET STABILIZER

The patented inlet stabilizer air control (U.S. Patent No.
6,089,837) consists of a compound pressure gauge, a
pressure/vacuum tight ball valve and a venturi valve.
When compressed air is passed through the venturi
valve at high speed, a low pressure area is created
which is used to evacuate the air from the stabilizer, creating a vacuum
internally. Conversely, when the flow of air through the venturi valve is
diverted into the stabilizer, a pressure charge is obtained. When pump inlet
conditions are optimized, pump efficiency is maximized.

APPLICATION STORIES

APPLICATION:
PULSATION DAMPENING

PROBLEM: A major pulp & paper mill in
the Northwest used AODD unloading
pumps. The reciprocating action of
these air-operated pumps created vio-
lent pulsations that caused both pipe
stress and mounting fatigue. In fact,
these pulsations often caused the pumps to be pulled from their cement
foundations. This created significant downtime, costly foundation repair,
environmental hazards, and a dangerous working environment.

SOLUTIBN: A Blacoh SENTRY IV Pulsation Dampener was installed in the
common discharge of the pumps to dampen these pulsations.

RESULT: Pipe stress and mounting fatigue have been eliminated. Not only
have the pumps not been ripped from their cement foundations, but the
mill has experienced longer life from pump components such as
diaphragms and ball valves.

AUTOMATIC

An automatic poppet type valve located in the non-wet-
ted section of the dampener allows for an increase in
compressed air pressure to balance an increase in sys-
tem liquid pressure. As liquid system pressure increas-
es, the bladder is pushed further up into the dampener until it contacts the
internal automatic valve. This contact opens the valve and allows an
increase of compressed air to enter the dampener. When the air pressure
inside the dampener equals the system liquid pressure, the dampener is in
balance and pulsations are minimized. If a change in pressure occurs this
process is repeated. Automatic units are designed for use on air operated
diaphragm pumps in systems with a varying discharge pressure.

ADJUSTABLE

The adjustable model uses a self-relieving regulator to
set dampener pressure. A compressed air line must be
permanently attached to the regulator. The regulator
allows for an easy, convenient method for readjusting
the dampener pressure if the system fluid pressure
changes. Adjustable units are designed for use on air operated diaphragm
pumps in systems with a constant discharge pressure.

APPLICATION: WATER HAMMER

PROBLEM: A major producer of water treat-
ment chemicals accessed their local water sup-
ply through a 3" PVC pipe with quick-closing
valves. When the desired quantity had been
measured and the valve shut, a water hammer
effect with pressure spikes that exceeded the
PVC pipe’s burst strength was created. The PVC
repeatedly broke, causing the entire plant fo be
shut down for repair. In addition, since pipe fail-
ure occurred under a nearby highway, it also had to be closed.

SOLUTION: A Blacoh SENTRY 10 gallon Surge Suppressor was installed
on the pressure side of each quick closing valve to reduce water hammer
pressure spikes.

RESULT: The damaging water hammer pressure spikes are now absorbed,
no pipes have ruptured, and the plant (and nearby highway) have had no
downtime due to water hammer.

APPLICATION: METERING

PROBLEM: A 300 megawatt power plant
required a chemical feed system to supply
hydrazine to a hoiler. The hydrazine acts as an
oxygen scavenger, and must be delivered in a
precise and consistent quantity. While metering
pumps can deliver chemicals in precise
amounts, their reciprocating action will not allow
delivery in a smooth and consistent flow.

SOLUTION: A Blacoh SENTRY Ill Pulsation Dampener was installed in the
common discharge of two metering pumps to create smooth and consis-
tent flow.

RESULT: Hydrazine is now delivered to the boiler in a precise and consis-
tent quantity. In addition, pipe vibration has been eliminated, gauge accu-
racy has been maximized, and pump component stress has been reduced.

APPLICATION: SPRAYING/ COATING

PROBLEM: A decontamination facility pumped
acids and water through a series of 15° spray
nozzles to rinse radiation from contaminated
metals. However, the pulsating action of their
reciprocating pumps caused uneven spray into
the ringe tanks, and the metals were not rinsed
completely.

SOLUTION: A Blacoh SENTRY 1 Pulsation

Dampener was installed at each pump discharge manifold to eliminate the
surging flow of the pumps and ensure complete coverage and thorough
cleaning.

BESULT: The even flow ensures that the metal product is completely rinsed
of radiation. Furthermore, both process time and the amount of acid
required have been reduced, which increased productivity and profit.





PUMPING SYSTEM SOLUTIONS

SENTRYE SENTRY® SENTIVELE
INLET STABILIZER PULSATION DANTPENER DIAPHBAGIT SEALS
Exfends Life Of All Inlet Rermome Up To 999 Protect & kolate Syshem
System Companents 0f System Shock |netrume ntation

@

e

& QUICK CLOSE
q WLUE
DG HLRSE
SMLL-STOP® SENTRYE
LEAK CONTAINNTENT SHRGE SUPPRESSDR

Stops Spilks Caused By Pump

Diaphragm Failue Eliminate Hedraulic Sumge

& Water Hammer





UNDERSTANDING PULSATION AND WATER HAMMER CONTROL
PULSATION DAMPENING

Positive displacement pumps create pulsation and hydraulic shock purely
by the reciprocating nature of the pump's stroking action. During the dis-
charge stroke of a pump, fluid pressure takes the ling of least resistance,
displacing the bladder in the dampener, and comprassing the trapped gas.
Asthe pump bedins Its next cyele, fluld flow stops momentarily allowing the
compressed gas to expand, forcing the bladder to push the accumulated

SURGE SUPPRESSION & YWWATER HAMIMER

When fluid In motion is abruptly stopped, a hydraulic surge is created in the
aystem. Hydraullc surge is often referred to as "water hammer", The kinetic
energy released as pressure, can spike up 1o six times the system's operat-
ing prassure, destroying system instrumentation, pumps, pipes, fitings, and
valves, Without a suppression device, the shock wave travels the length of
the pipe back to the pump, then revarses again, osclllating back and forth
until friction dissipates the pressure spike or a system component falls,

There are several major culprits that produce water hammer, guick closing
vales, back surge, pump start up and pump shut down,  Quick closing
valves can be defined as valves that close within ong and one-half seconds.
Quick clesing vahves have the potential of stopping large volumes of enar-
gized fluid, producing violent water hammer, The pump start up also stops
fluld In-maotlon, During pump start up, fluld in a plpe I8 static and must be
accelerated, The pumped fluid is abruptly stopped when it contacts the
static fluid in the plpe, again creating & shock wave, A SENTRY Surge

INLET (SUCTION] STABILIZATION

Without a sufficient supply of fluid a pump will not perform efficiently, Fluid
"starvation” 1s caused by unbalanced hydradlics from friction, acceleration,
and head. Areclprocating pump further complicates the Issue by emitting
high-frequency pressure waves created by the Inlet valves opening and
closing, In high inlet pressure situations, a pump's Inlet vales create
water hammer by their opening and closing action; Increasing pipe and
pump damage, and draining system efficlency,

In suctlon [ift and horizontal suction applications, the pumps' Inlet valve
action actually decreases Inlet fluld pressure, A "starved” or cavitating

THERNMIAL EXPANSION

Many fluids change volume due to temperature changes. As the temper-
ature of a fluid rises, the fluld expands. In a closed or loop system a vol-
umetric increase in fluid can create a rise In pressure beyond the limits of
safety. The Increase In pragsure can result in ruptured plpes and fittings,

fluid back into the discharge line. This fills the void created In the pipeline
by the pump's cycle shift. Whether a piston, plunger, air diaphragm, peri-
staltic, gear, or diaphragm metering pump, a SENTRY Fulsation Dampener
placed at the pump's discharge will produce a steady fluid flow up to 99%
pulsation free; protecting the entire pumping system from the damaging
gffects of shook,

Suppressor installed at the pump's discharge will provide the accumulation
capacity to absorb the rapid fluid acceleration and prevent a pressure spike
from occurring, Asthe surge enters the Suppressor, the gas inside Is com-
pressed, the fluid is accumulated and the shock wave Is absorbed. When
steady system flow rate is achieved, pressure and fluid are slowly released
back Into the system by the compressed gas.

At pump shut-cown, efther planned or fallure, fluld flow will momentarily
continue away from the pump due to momentum. As the flow continues, a
yoid, called column separation can occur at the pump's discharge. When
fluid momentum s stopped due to pipe friction, the liquid will usually
reverse toward the void area of the pump discharge. The reversing fluid will
slam into the check valve usually located at the pump discharge and a
water hammer pressure splie will occdr, Depending upon the design of the
pioing system and the fluid involved, the voided area can actually become
sub-atmospheric which can significantly increase the pressure spike,

pump will be unable to produce specified flow rates due to the incomplete
filling of cylinders and iguid chambers, In addition, cavitation will resuft in
the premature fallure of pump parts. A SENTRY Suction Stabllizer at the
pump's inlet will act as an accumulator, reducing pressure fluctuations and
ald infilling the pump head with fluld during each inlet stroke. In high suc-
tion lift applications 1t is also important not 1o lose the acceleration of the
fluld created with each suction stroke of the pump, A Suction Stabllizer will
momentarily maintain the flow of the accelerated fluid, The fluid flows into
the stabllizer as the pump shifts, andthen out as the Inlet valve re-opens,
maintaining even pressure and steady flow, minimizing cavitation,

destroyed in-line instrumentation, burst pressure relief valves and con-
taminated surroundings, A SENTRY Thermal Expanslon Chamber Installed
in the pipeline will accumulate the expanded fluid, eliminating a dangerous
rse In pressure,

ACCUTAULATORS, AUXILIARY ENERGY, FLUID MAKE-UP & TRANSFER BARRIER

Flulds flowing In & system can be accumulated during one part of the
nrocess cycle, and then released when needed during another part of the
cycle, The release can be based Upon the pressure of the system or by
the opening/closing of a valve, The SENTRY Accumulator can be used 1o
maintain process line pressure and store fluid for other uses, such as to
pack flush filters or 1o draw off sample fluid,

’

9

Pleaze call vour local distributor:

L-101 10/04

Tel:

Accumulators can be used as a Transfer Barrier where pressure on one
slde of a system needs to be transferred to another side without the mix-
Ing of the flulds, The accumulator 18 Installed In-line with the two tlulds
entering at opposhte ends, separated by the bladder, As the prassure of
one fluid increases, It pushes the bladder against the ather fluid, transfer-
ring the increase In pressure,

BLACOH

FLUID CONTROL

601 Columbia Ave, Bldg. D, Riverside, CA 92507 = USA
[(800) B03-7867 or (951) 342-3100 = Fax: (951) 342-3101
E-mail: sales@blacoh.com ¢ \Website: www.blacoh.com
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5.2 Revolution detector
O
efectoroo ifm electronic
Inductive sensors
IGS208 . o
IGKCO08BASKGMMAS 59
Inductive sensor 56
Metal thread M18 x 1 = 49
Plug and socket &) M s
Operation as 3-wire or 2-wire b= =
possible 4 4
Increased sensing range lepaxoee fpa
Optical setting aid (2 LED)
gold-plated contacts
c € c@us
Sensing range 8mm [f] LISTED
flush mountable
Electrical design 3-wire DC PNP; 2-wire DC PNP/NPN
Qutput normally open
Operating voltage [V] 10..30 DC
Current rating [mA] 100
Minimum load current [mA] 27
Short-circuit protection pulsed
Reverse polarity protection yes
Overload protection yes
Voltage drop [\] <28
Leakage current [mA] <057
Current consumption [mA] <1224 V)
Real sensing range [mm] 8+10%
Operating distance [mm] 0..6.5
Switch-point drift [% of Sr] -10...10
Hysteresis [% of Sr] 3..15
Switching frequency [Hz] 400
Correction factors mild steel =1 / stainless steel approx. 0.7 / brass approx. 0.5 /Al approx. 0.4 /Cu
approx. 0.3
Operating temperature [*C] -25..70
Protection IP 67, Il
EMC EN 61000-4-2 ESD: 4 kV CD /8 kV AD
EN 61000-4-3 HF radiated: 10 V/m (80...1000 MHz)
EN 61000-4-4 Burst: 2 kY
EN 61000-4-6 HF conducted:10 V (0.15...80 MHz)
EN 55011: class B
Housing material brass special coated; active face: PBT (Pocan)
Function display
Switching status LED yellow
Setting aid LED red
Connection M12 connector; gold-plated contacts
Remarks suitable for PLC type 1 according to IEC 61131-2
") only in 2-wire operation
Accessories (included) 2 lock nuts

Wiring
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Wiring 1GS208
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EVCo44

ecomokaoo

Connection technolocy

Page 1of 1

o

ifm electronic

EVCO04A

ADOAHIAMWVATOODZHO4 3G2D
Socket

For sensors with
M 12 connectar

Free from silicane
Free from halogen
gold-plated contacts
ATEX approval
Group |, categaory 3GIE20D
Appraoval
BYS 08 ATEX E109 U
IECEx BWS 020041 L)

[Etectrical design ACIDC
Dperating voltage [V] 60 AC T B0 DC
Current rating [A] 2
Design angled
Cperating temperature [*C) -20...60
Frotection IP &7, 1

M arking of the unit

@ 1| 3G Ex nA Il

@ Il 20 Ex 1D A 21 IPBT

Wl aterial hody

housing: TP orange; sealing: Yiton

Ml aterial nut

stainless steel (316512)

Tightening torgque for knurled nut
(M

1.2..1.5

Zonnection PUR cahle 12 m;
Ax 034 me (2% @ 01 mmy; @ 4.9 mm; halogen-free
Sheath colour hlack
Remarks | » IPBBAPAEDK outside haz ardous areas |
Wiring

Core colours

Bl hlack 1
B hirownm

BU  Blue 4 £
WH white

T e ECIDI gmDN = 12 CIZ0a ke € - o1 Eizel — G0 — CooOis — 11 Do20m

~] BN
-
52 WH
3 BU
4 BK
-

hitpffwww ifm -el ectronic . comfproducts/gh/ ds/EV C04 4 him

23.10.2003





FLOW

5.3 Pressure transmitter

Pressure transmitter IFM PF2653

+» Freely rotable housing 350°

% Process connection G1 A

» Zero & span adjustable

+* 2 outputs (Switching output & switching output or analogue
output)

% 7-segment LED display

» Measuring range 1.0 — 25 bar

» Possibility of high pressure level detection 2>

e

0 Example: If maximum the pressure is 12 bar, you can set
the detection level to 13,5 bar. Then pressure transmitter

sends signal to the data terminal.

49
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Pressure sensors

PF2653
@ ®
Combined pressure sensor N 485 [
PF26 \234 L
\__/
VA
(=)
Connector |
Process connection G1 A _@_ -
no dead space | N
Freely rotatable housing 350° = -
Zero and span adjustable = 8
Function programmable © | |
|
(']
2 outputs | \ f
OUT1 = switching output h‘%“—-l 4 ~/|
OUT2 = switching output or analogue
output .
1: 7-segment LED display
7-segment LED display 2. Programming button
Made in Germany
Measuring range /3 C€ (@ EHEDG Certified
-1.0...25 bar HSTED
-15...363 PSI
-0.1...2.5 MPa m

Application Type of pressure: relative pressure
Hygienic systems, viscous media and liquids with suspended particles

Liquids and gases

Electrical design DC PNP/NPN

Output 2 x normally open | closed programmable or 1 x normally open [ closed
programmable + 1 x analogue (4...20 mA / 0...10 V; scaleable 1:4)

Operating voltage V] 20...30DC

Current rating [mA] 2 x 250

Short-circuit protection pulsed

Reverse polarity protection yes

Overload protection yes

Integrated watchdog yes

Voltage drop V] <2

Current consumption [mA] <60

Analogue output 4..20mA/0..10V

Load for analogue output [Q] 4...20 mA: max. (Ub - 10 V) x 50/ 0...10 V: min. 2000

Pressure rating 100 bar 1450 PSI 10 MPa

Bursting pressure min. 350 bar 5070 PSI 35 MPa

Setting range

Set point, SP -0.8...25.0 bar -12...363 PSI -0.08...2.50 MPa

Reset point, rP -0.9...24.9 bar -13...362 PSI -0.09...2.49 MPa

Analogue start point, ASP -1.0...18.8 bar -15...272 PSI -0.10...1.88 MPa

Analogue end point, AEP 5.3...25.0 bar 76...363 PSI 0.53...2.50 MPa

in steps of 0.1 bar 1PSI 0.01 MPa

Factory setting SP1 =6.3 bar; rP1 = 5.8 bar

ASP = 0.0 bar; AEP = 25.0 bar

ifm electronic gmbh « Friedrichstrale 1 « 45128 Essen — We reserve the right to make technical alterations without prior notice. — GB — PF2653 — 17.03.2009






PF2653

Programming options

hysteresis / window function; N.O. / N.C; output polarity; current / voltage outputs;
damping; calibration of displayed values; display can be rotated / deactivated; display

unit
Accuracy / deviations
{in % of the span)
Turn down 1:1
Characteristics deviation *) <+ 0.6
Linearity <+0.5
Hysteresis <+0.1
Repeatabhility **) <+0.1
Long-term stahility ***) <+0.1
Temperature coefficients (TEMPCQ)
in the temperature range 0...80° C (in
% of the span per 10 K}
Greatest TEMPCO of the zero paint <+0.1
Greatest TEMPCO of the span +0.2
Power-on delay time [s] 0.2
Min. respanse time switching output
[ms] 3
Damping for the switching output
(dAP) [s] 0.4
Switching frequency [HZ] <170
Response time analogue output [ms] 3
Damping for the analogue output
(dAA) [s] 0-01-05-2
Display unit bar, PSI, MPa
Ambient temperature [°C] -25...80
Medium temperature [°C] -25...80
Storage temperature *€] -40...100
Protection IP &7, 1l
Insulation resistance [MQ] > 100 (500 v DC)
Shack resistance DIN IEC 68-2-27:50 g (11 ms)
Vibration resistance DIN IEC 68-2-6:20 g (10...2000 Hz)
Switching cycles min. 100 million
EMC EN 61000-4-2 ESD: 4 kv CD/8kV AD
EN 61000-4-3 HF radiated: 10 V/m
EN 61000-4-4 Burst: 2 kv
EN 61000-4-6 HF conducted: 10V
MTTF [Years] 170
Housing materials stainless steel 316L / 1.4404; PBT (Pacan); PC (Makrolan); PEl; EPDM/X
(Santoprene); FPM (Viton)
Materials (wetted parts) ceramics (99.9 % AI2 O3); PTFE; stainless steel 316L / 1.4435; surface
characteristics: Ra<0.4/Rz 4
Display Switching status 2 x LED red
Function display 7-segment LED display
Measured values 7-segment LED display
Connectian M12 connectar; gold-plated contacts
Weight [kg] 0.384
Remarks *) linearity, incl. hysteresis and repeatability;

(limit value setting to DIN 16086)

**) with temperature fluctuations < 10 K

***) in % of the span per year

The 3A autharisation is only valid if adapters with 3A authorisation are
used for installation.

ifm electronic gmbh - Friedrichstrafle 1 - 45128 Essen — We reserve the right to make technical alterations without prior notice. — GB — PF2653 — 17.03.2009
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Wiring

Programming of the ouiput Rincoion
(OUTLI OUT2):

Hino = hysteresis | normally open

Hine = Mysteresis | nomally closed
Fid = window hunction | nomally apen

Fnc = window function / normaly closed
Comgplementary outpuls:

outpiit 1 = Hno, outpit 2: = Hic
(wiih the same SP | 1P)

Programiming of the analogue output (OUT2):
| = cument output (4..20 mA)
w_"jﬁmEEﬁ..Es
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53

5.4 Hose leak detector

LPP-D & LPP-T pumps are using same leak detector model. Detector is

placed below the pump bearing level.
Float type: RSF54Y100RC-NC with detector connector to the pump
Other models in RFS-series:

% RFS51/52
% RFS53
% RFS56

Fast hose leak detection

v Only a small loss of pumped medium

v’ Prevents bearing contamination

Atex-classified pumps are using Flotect’s model L6 leak detectors.

All necessary datasheets on the following pages

Fast hose leak detection






RSF50 Series

The RSFS 0 series is compactvertically mounted devices designed to achisve reliableswitching. Mounfing &
inthe top or battom ofthetank fram the inside, so requires attess to the inside of the tank.

They are manufectured in o varety of materiok, with o thote of gnsket moterials, tosuit most commanly
used figuids.

Theswitch acfion miy be reversed by removing the float, imeertingitand then refitting it tothe stem.
Alltypes, exceptthosein VG areakoawilablewith 178 NPT tapered thread,

TECHNICAL SPECIHCATIONS RSF51/52 RSF53 RSF54 RSFS4

Material PiC Nylon Palypropylene  Polyphemylene
Sulphide (PPS)

Colour Light Gray Block Opoque Groy
Termp. Range °C 10/ +40 B0/ 4FS 0SB0/ 41000 (10 1700
2R -4/ +140 -4/ 4167 A4/ 4107 14/ +HE*

Min, Fluid 5.G. 1N 1Y) 0.A5

*Mazximum temperature requives ETFEcohle to be spetified.

ELECTRICAL SPECIFICATIONS I (RSFS1/59)

Contet Form NAD (N/T) N0 (NAC)
4 Retting 10 24
Switching Yoltaga AC 175 240
Switching Yoltage OC 150 120
Switching Current Max. A 0.5 0.6
Breakdown Valtage DC 215 A00

All rarfings are for resistive lood only

CUTUMNE GUIWMEMNSIES NG

1720 75 Thrend Hylon Hut Thread sizes
fmm [0 2 T mm{l " dia. hake mi}é}fﬂzg{end
mim M. e —
ikl 17 3mml0 7" far RSFS Sl
Hmm"{] 1 170" NIF cvailo ble
l : /18mm o) for RSF53
. A
12 5mm {05} Ham.
Floot Trawe|
? A4mm {1.7") mezz.
o Hate: Floot { hamber may be
imverted far ol mative
= Ann - switch oetion.
1.7 dia.

Bvery affart bas bean made ta ansure that the desariptions ard specifications gquoted are
zorvect, however, ra liohility aon be acsepted for amy arrars ar amissions inthis deta. The
detailspecifi sotions are subjectta changs withat priat notice.

s Compact design

» lser configurable
N/O or N/C

operation

s Relfable read switch
contacts

s Avaitable in PV

PPS, Polypropylene
and Nylon

& WRAS approved

& Many variants are
UL recognised
contponents File
Nomber £171218

Crrdom Magnetics Lid

T Cobham Foad
Ferndown | ndustrial Estate
Wimborne

Carset BH21 TPE

Tel: +44 (0] 1202 387954
Fa, +d44 (0] 1202 591915
magnetics erydom. com
www crydam £a Lk





v FroreeT. |jguid Level Switch
Easy In-wall or External Installatiofl, Up to 2000 psig (138 har)

MODEL L6 WITH EXTERNAL FLOAT CHAMBER

1FE

] 3 it vt
Conge CONETTA

v

MODEL L6 WITH CYLINDRICAL FLOAT

17 0y 2 e
L L)

®WE@
&

SPECIFICATIONS
Service: Liquids compatible with wetted materials.
Wetted Materials:

Float: Solid polypropylene or 304 SS.

Lower Body: Brass or 303 SS.

Magnet: Ceramic.

External Float Chamber (Tee): Matches lower body choice of

brass or 303 SS.

Other: Lever Arm, Spring, Pin, etc.: 301 SS.
Temperature Limit: -4 to 220°F (-20 to 105°C) Standard, MT high
temperature option 400°F (205°C)(MT not UL, CSA or ATEX). ATEX compli-
ant AT option ambient temperature: -4 to 167°F (-20 to 75°C) process tem-
perature: -4 to 220°F (-20 to 105°C).
Pressure Limits: See chart below.
Enclosure Rating: Weatherproof and Explosion-proof. Listed with UL and
CSA for Class |, Groups A, B, C and D; Class Il, Groups E, F, and G.
(Group A on stainless steel body models only). ATEX C€0344 € 11 2 G EEx
d IIC T6 Process Temps75°C. EC-Type Certificate No.: KEMA 04ATEX2128
Switch Type: SPDT snap switch standard, DPDT snap switch optional.
Electrical Rating: UL models: 5A @ 125/250 VAC (V~). CSA and ATEX
models: 5A @ 125/250 VAC (V~); 5Ares., 3Aind. @ 30 VDC (V=). MV
option: .1A @ 125 VAC (V~). MT option: 5A @125/250 VAC (V~). [MT option
not UL, CSA or ATEX].
Electrical Connections: UL models: 18 AWG, 18 (460 mm) long. CSA and
ATEX models: terminal block.
Upper Body: Brass or 303 SS.
Conduit Connection: 3/4" male NPT standard, 3/4" female NPT on
junction box models.
Process Connection: 1" male NPT on models without external float
chamber, 1" female NPT on models with external float chamber.
Mounting Orientation: Horizontal with index arrow pointing down.
Weight: Approximately 1 Ib (.5 kg) without external float chamber, 1.75 b
(.8 kg) with external float chamber.
Specific Gravity: See chart below.
Agency Approvals: UL, CSA, CE and ATEX.

[eAa]

Max. Pressure Min.
Model No. Body Installation Float Material psig (bar) Sp. Gr.
LGEPB-B-S-3-0 Brass Side Wall Mounting Polypropylene Spherical 1000 (69) 09
LG6EPB-B-S-3-A Brass Side Wall Mounting 304 SS Cylindrical 200(13.8) 0.5
LGEPB-B-S-3-C Brass Side Wall Mounting 304 SS Spherical 350 (24.1) 0.7
LG6EPB-B-S-3-B Brass Brass External Float Chamber (Tee) Polypropylene Spherical 250 (17.2) 09
L6EPB-B-S-3-H Brass Brass External Float Chamber (Teg) 304 SS Spherical 250(17.2) 0.7
L6EPB-S-S-3-0 303 SS Side Wall Mounting Polypropylene Spherical 2000 (138) 09
L6EPB-5-S-3-A 303 SS Side Wall Mounting 304 SS Cylindrical 200(13.8) 0.5
L6EPB-S-5-3-C 303 S8 Side Wall Mounting 304 SS Spherical 350 (24.1) 0.7
LGEPB-5-S-3-S 303 SS 304 SS External Float Chamber (Tee) Polypropylene Spherical 2000 (138) 0.9
LGEPB-S-S-3-L 303 SS 304 SS External Float Chamber (Tee) 304 SS Spherical 350 (24.1) 0.7

Surprisingly compact, the Series L6 Floteet® Level switch is designed and built for years
of trouble-free service in a wide variety of process liquid level applications. Operation is sim-
ple and dependable with no mechanical linkage as the level switch is magnetically actuated,
The float lever pivoted within the body moves when the process liquid displaces the float. A
magnet on the opposite end of the float lever eontrols a second magnet on the switch actu-
ating lever located in the switeh housing.

FEATURES

= Leak proof lower body machined from bar stock

* Choice of models for direct side wall mounting or mounted in a Lee to act as an external
float chamber

* Weatherproof

= Explosion-proof (listings included in specifications)

¢ Electrical assembly can be easily replaced without removing the unit from the installation
so that the process does not have to be shut down

* Sensitive to level changes of less than 1/27 (12 mm)

CALL TO ORDER:  U.S. Phone 219 879-8000

U.K. Phone (+44) (0)1494-461707  +

Options:

Gold Plated Contacts option for dry circuits,add suffix -MV

(see electrical rating in specifications)

High Temperature option rated 400°F (204°C), add suffix -MT

(see electrical rating in specifications, no listings or approvals,

only available on models with stainless steel floats)

CSA and UL approved construction, includes weatherproof and explosion-proof
junction box, add suffix -CSA

ATEX approved construction includes, weatherproof and explosion-proof, junction
box, add suffix -AT

DPDT contacts, change seventh character in model

number to "D". Example: LBEPB-B-D-3-0

303 Stainless Steel Upper Body, change filth character in

model number to "S". Example: LBEPS-S-5-3-5

Options Not Shown: 1-1/2"and 2" male NPT process connection, 2" female NPT con-
nection tee, and top mount.

Asia Pacific Phone 61 2 4272-2055 213
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Tiivistelma

Anssi Savolainen

Pumppumyyntimanuaali Flowrox Oy:lle, 18 sivua, 2 liitetta

Saimaan ammattikorkeakoulu

Tekniikka Lappeenranta

Kone- ja tuotantotekniikka

Tuotanto ja kunnossapito

Opinnaytety6 2012

Ohjaajat: Lehtori Veli-Pekka Jurvanen, Saimaan ammattikorkeakoulu,
Letkupumppujen tuotepaallikkd Markus Rossi, Flowrox Oy

Paattotyon tarkoituksena oli tehdda myyntimanuaali Flowrox Oy:n pumpuista
myyntiedustajien ja henkilokunnan kayttoon. Manuaali tehtiin kokonaan
englanninkieliseksi ja se kasittda suuren maaran tietoa yrityksen LPP- ja PC-
pumpuista. Yrityksella oli ainoastaan k&ytdéssdan vuonna 1994 tuotettu
myyntimanuaali venttiileistaan, joten tarvetta oli myds myyntimanuaalille
yrityksen pumpuista. Manuaalin PC-pumppuosio ei ole julkinen, joten oheinen
liite 2 on vain Flowrox Oy:n omaan kayttoon.

Paattotyon alussa taytyi ensin tutustua yrityksen tuotteisiin, opetella
englanninkielista teknistd sanastoa ja hankkia tarvittavat materiaalit yrityksen
lahiverkosta seka internetistd. Naiden toimenpiteiden jalkeen tein alustavia
siséllysluetteloita ja mahdollisia runkoja myyntimanuaalille.

Alustavan rungon ymparille aloin kerdamaan tietoa, taulukoita ja kuvaajia.
Mybhemmin  keskenerdisen myyntimanuaalin  LPP-osiota tarkasteltiin
letkupumppujen tuotep&éllikon kanssa, minka jalkeen sain tarvittavia korjaus- ja
lisdohjeita mybhempaa tyontekoa varten. PC-pumppujen kohdalla taas
keskusteltiin mahdollisista kehitysideoista epakeskoruuvipumppujen
tuotepaallikdn kanssa.

Pumppujen myyntimanuaali tuli tarpeeseen yritykselle, silla heilla oli kaytdssaan
vain myyntimanuaali venttiileistd. Jatkossa tama voi johtaa venttilimanuaalin
paivittdmiseen, jotta myyntiedustajilla ja muulla henkilokunnalla olisi
mahdollisimman ajan tasalla olevat tiedot omista tuotteistaan.

Asiasanat: manuaali, pumppu, LPP-pumppu, PC-pumppu





Abstract

Anssi Savolainen

Pump sales manual for Flowrox Co., 18 Pages, 2 Appendices

Saimaa University of Applied Sciences

Technology unit, Lappeenranta

Degree Programme in Mechanical Engineering

Production technology and maintenance

Bachelor’s Thesis 2012

Instructors: Lecturer Veli-Pekka Jurvanen, Saimaa University of Applied Sci-
ences. Markus Rossi Manager, peristaltic pump technology, Flowrox

The purpose of the bachelor's thesis was to create a sales manual for the
pumps of Flowrox. The sales manual has beeb divided into two parts: a manual
for the PC-pumps and another for the LPP-pumps. Manual is mainly meant for
the sales representatives and for the company’s employees. Customers can
also get a version of the sales manual but it is less detailed than the original
one. The company had only an old sales manual of their valves, so the need for
an updated manual was high. The PC-pump section is classified and only for
Flowrox Company’s use.

In the beginning of the whole process, | had to get acquainted with the pump
products of Flowrox and related terminology. Basic sketches were made to find
the best and most ideal sheet for the sales manual. The main part of the
material was found in the Flowrox internal network database, but also in the
internet.

After the creation of the main layout, information, data tables and various curves
were gathered for the manual. Later the unfinished sales manual was checked
by the manager of the peristaltic pump technology, who gave all the necessary
instruction to carry on.

The pump sales manual is a useful addition to the company’s material. In future
this may lead to making an update of the company’s valve manual, so that sale
representatives and staff would have most recent information about their
products.
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1 Johdanto

Tama tekniikan alan opinnaytety6 tehdaén Flowrox Oy:n toimeksiannosta. Tyon
tarkoituksena on tehd& myyntimanuaali yrityksen pumpuista, silla yrityksella on
talla hetkella kaytbéssaan ainoastaan vuonna 1994 tuotettu venttiilien
myyntimanuaali. Manuaali tulee p&aosin myyntiedustajien ja henkilokunnan
kayttoon, mutta myos asiakkailla on mahdollisuus saada manuaalin karsitumpi
versio kayttoonsa. Myyntimanuaalilla voidaan my6s perehdyttdda uutta

henkilokuntaa yrityksen pumppuihin.

Kokonaisuudessa manuaali tulee olemaan venttilimanuaalin  tavoin
englanninkielinen ja loppuvaiheessa se koostuu kahdesta pienemmasta
manuaaliasta: LPP-pumppu sekd PC-pumppumanuaalista. Tyd on
laajamittainen, silla se tulee k&sittdamaan huomattavan maaran materiaalia.
Tarvittavat tiedot myyntimanuaalia varten |0ytyvat internetista ja yrityksen

lahiverkosta seka englanniksi ettd suomeksi.

Paattotyd tehdaan kahden kuukauden tyéharjoittelun aikana ja tydénohjauksesta
vastaa paaosin Letkupumppujen tuotepaallikké. Paattétyon ohjaaja vastaa LPP-
pumppujen manuaalista, kun taas epakeskoruuvipumppujen tuotepaallikko
vastaa PC-pumppumanuaalin linjauksesta.

Lopullinen myyntimanuaali tulee sisaltamaan yleistietoa yrityksesta ja sen
pumpuista yksityiskohtineen. Opinnadytetyon raportti sisdltaa liitteena olevien
manuaalien lisaksi yritystietoa Flowrox Oy:sta, tietoa pumpuista sekd manuaalin
tekoprosessista. Teoriaosuuden tarkoituksena on antaa lukijalle perustietamys

kyseisista aiheista, jotta manuaalin lukeminen olisi selkeAmpaa.





2 Flowrox Qy

2.1 Yleista

Flowrox aloitti toimintansa vuonna 1977 ja on talla hetkella maailmanlaajuisesti
tunnettu venttiilien ja peristalttisten pumppujen toimittaja. Yrityksella on monien
vuosien kokemus virtauksensaatd- ja elastomeeritekniikasta. Vuonna 1997
yrityksesta tuli maailman ensimmainen letkuventtiilivalmistaja, jolle my6nnettiin
ISO 9001:200 -laatusertifikaatti.

Letkupumppujen valmistaminen alkoi 2000-luvun  vaihteessa ja
epakeskoruuvipumppujen tuotanto vuonna 2011. Viela tuolloin yritys toimi Larox
Flowsys Oy:n nimella, mink& jalkeen nimenvaihto Flowrox Oy:ksi tapahtui
vuonna 2012. Kuvassa 2.1 yrityksen vuonna 2012 kayttoonotettu uusi logo.

FLOW

Kuva 2.1 Yrityksen logo (1.)

Yrityksen pé&atoimipiste sijaitsee Lappeenrannassa ja tytaryhtiot taas
Kouvolassa, Marylandissa, Sydneyssad seka Johannesburgissa. Yrityksen
likevaihto perustuu paaosin vientiin, silla melkein 80 % yrityksen tuotannosta
lahtee ulkomaille. Tyontekijoiden maaran lisaantyessd on yrityksella talla

hetkella yli 100 tyontekijaa seka noin 60 myyntiedustajaa ympéri maailmaa. (1.)





2.2 Tuotteet

Yritys keskittyy tarjoamaan pumppuja ja venttiileja eri teollisuuden toimialueille,
joissa olosuhteet ovat vaativia ja pumpattavat aineet syovyttavia seka
kuluttavia. Erityisesti kayttokohteet ovat kaivos- ja mineraaliteollisuudessa seka

myOs energia- ja ymparistoteollisuudessa.(1.)
2.2.1 Letkuventtiilit

Letkuventtiilit soveltuvat s&ato- tai sulkusovelluksiin,  joissa kasitella&n
kuluttavia syovyttavia aineita, kuten esimerkiksi jauheita tai karkeita aineita.
Prosessihyotyina voidaan pitaa erinomaista kulutuksen- ja
korroosionkestavyytta. Letkuventtiilit ovat itsepuhdistuvia, jota kautta saadaan

myds huoltovalit pidemmiksi. Kuvassa 2.2 nakyy letkuventtiilin toimintaperiaate.

Teknisiltd ominaisuuksiltaan venttiilit ovat 100-%:sti tiiviitd, taysiaukkoisia seka
vdliaineen kanssa kosketuksissa on ainoastaan letku. Saatavilla olevat koot
ovat 25 — 1000 mm:n valilla seka mahdolliset kayttélampdatilat -50 C°- + 160 C°
ja kayttopaineet 0-100 bar. (2.)

Kuva 2.2 Letkuventtiili auki & kiinniasennossa (2.)





2.2.2 Luistiventtiilit

Luistiventtiilit on suunniteltu vaativiin olosuhteisiin, silla venttiilin runko on
valmistettu valuraudasta, kun taas levyluisti on tehty ruostumattomasta
terdksesta. Venttiileitd on saatavilla kahta mallia: levy- ja Kiilaluistiventtiileja.
Flowrox levyluistiventtileissa on helposti vaihdettavat sek& kestavat
rengastiivisteet, seka ne ovat myos taysiaukkoisia eli ne voidaan avata 100-
%:sti auki. Runko ei ole kosketuksissa véliaineen kanssa, joten tatd kautta
minimoidaan rungon kuluminen. Kuvissa 2.3 ja 2.4 Flowroxin molemmat

luistiventtiilimallit.

Molemmat venttilit ovat sataprosenttisen tiivita seka mahdollinen
jumiutumisvaara on eliminoitu kokonaan pois. Kiilaluistiventtiileilla on hyva
kulutuskestavyys pyorivan kiilan ansiosta seka niissa on itsepuhdistuva kiilan

toiminta. Saatavilla 10—-100 bar paineluokissa (3.)

Kuva 2.3 Levyluistiventtiili (3.) Kuva 2.4 Kiilaluistiventtiili (3.)





2.2.3 LPP-pumput (Larox peristaltic pumps)

Flowroxin peristalttiset letkupumput on suunniteltu  teollisuuden vaativiin
kayttokohteisiin, kuten erilaisten syovyttavien ja kuluttavien valiaineiden
pumppaamiseen, annosteluun sekd niiden tarkkuusannosteluun. N&ama
letkupumput ovat innovatiivinen ratkaisu syrjaytyspumppujen keskuudessa.
Ainutlaatuisen tuotekokonaisuuden ansiosta pumppauksien

kokonaiskustannuksia ja ympariston kuormituksia on saatu alemmaksi. (4.)

Pumput jaetaan kolmeen kategoriaan: LPP-M, LPP-D ja LPP-T-pumppuihin. M-
sarjan pumput ovat pienid annostelupumppuja, joilla paastddn tarkkoihin
pumppausarvoihin. D-sarjan pumput ovat taas letkupumppuja, joissa ei ole
mahdollisuutta saataa letkua puristavan roottorin puristusvoimakkuutta, kun T-
sarjan pumpuissa loytyy tama ominaisuus; lisdksi T-sarjan pumput ovat

kooltaan ja tuotoltaan isompia kuin D-sarjan letkupumput (5.)

Kuva 2.5 LPP-T Letkupumppu (4.)

Flowroxin peristalttisissa pumpuissa roottorin jatkuva letkuun kohdistuva
puristus takaa sen, ettei pumpun takaisinvirtausta pumpun lapi tapahdu
missdan olosuhteissa, ei edes silloin, kun pumppu ei ole kaynnissa.
Pumppaussuunta on myods vaihdettavissa seka ndilla pumpuilla on
mahdollisuus saada taysi alipaineen tuotto. Kuvassa 2.5 LPP-T-sarjan pumppu.





Letkuventtilien tavoin LPP-pumpuissa ainoastaan letku on kosketuksissa
valiaineen kanssa, joten runko valttyy nesteiden aiheuttamilta kulutuksilta.
Prosessihyotyina voidaan taas pitda matalia kayttokustannuksia, mahdollisuutta
ajaa kuivakaynnilla, tasaista tuottoa vastapaineesta huolimatta seka
maksimaalista tuottoa letkupuristusta kohden. Pumppu kestaa myds hyvin
korroosiota ja kulutusta, seké kavitaation mahdollisuus on eliminoitu kokonaan

pois. (4.)

2.2.4 PC-pumput (progressive cavity pump = epékeskoruuvipumppu)

Letkupumppujen tapaan Flowroxin epakeskoruuvipumput ovat tarkoitettu
vaativiin olosuhteisiin, kuten muun muassa paperi- ja kemikaaliteollisuuden eri
kayttokohteisiin. Pumput on jaettu kolmeen eri sarjaan, jossa D-sarjan pumput
ovat tarkoitettu annosteluun, C-sarjan pumput vaativiin teollisuuden kohteisiin,
kun taas E-sarjan  pumput kevyempiin  kayttokohteisiin,  kuten

ymparistoteollisuuden tarpeisiin. Kuvassa 2.6 on esitetty C-sarjan PC-pumppul.

Uusimmalla tekniikalla pumpuille on saatu hyva hyoétysuhde seka mahdollisuus
niiden ajamiseen korkeimmilla paineilla. TAman ansiosta pumpuissa voidaan
kayttaa lyhyttd roottori- ja staattoriyhdistelm&éd. Korkealla hyotysuhteella
saavutetaan taas luonnollisesti huomattavia saastdja energiakustannuksissa.

Pumput ovat myo6s huoltoystavallisia seké helppoja ja nopeita asentaa. (6.)

Kuva 2.6 Epakeskoruuvipumppu (6.)
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3 Pumput

Pumppu on laite, jolla voidaan siirtdd vdliainetta alemmasta paineesta
korkeampaan. Pumppujen tilavuusvirran ja nostokorkeuden suhde vaihtelee
pumpputyyppien valilla, joten kayttokohde ja pumpattava valiaine maarittavat

paaosin pumpun valinnnan.
Pumppujen jaottelu

SFS 4874 standardin mukaan pumput jaotellaan kolmeen paakategoriaan:

syrjaytyspumput, dynaamiset pumput & muut pumput.

Syrjaytyspumput H

Q

Kuva 3.1 Syrjatyspumpun QH-kuvaaja (7.)

Syrjaytyspumppujen toimintaperiaate on yksinkertainen. Syrjaytinelin syrjayttaa

eli ns. tydntdd pumpussa olevan nesteen paineenalaiseen poistoputkeen.(7.)

Kuvaajasta 3.1 voidaan paatella pumpun luonnehtiminen. Tilavuusvirta (Q) on
syrjaytyspumpuilla miltei vakio nostokorkeuteen ndhden, taten nostokorkeudella
(H) ei ole suurta vaikutusta tilavuusvirtaan. Tama tarkoittaa sita, etta
tilavuusvirtauksen suuruutta saadella moottorin  pydrimisnopeuden mukaan.

Esimerkkina seuraavalla sivulla kuva 3.2 kalvopumpusta.

Syrjatyspumput jaotellaan SFS 4874:n mukaan seuraavasti:

- mantapumput
- kalvopumput
- slipipumput

- ruuvipumput

- letkupumput

- hammaspydrapumput
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Kuva 3.2 Paineilmakayttdinen kalvokumppu (8.)

Dynaamiset pumput

Q

Kuva 3.3 Dynaamisen pumpun QH-kuvaaja (7.)

Dynaamisten pumppujen toiminta perustuu nesteen mekaanisen tai liike-
energian muuttaminen paine — ja liikke-energiaksi. Dynaamisilla pumpuilla
tilavuusvirran ja nostokorkeuden suhde on kaantdaen verrannollinen.
Tilavuusvirran kasvaessa, laskee nostokorkeus kuvaajassa 3.3 olevan kayran

tapaan. (7.) Kuvassa 3.4 on esitetty erds dynaaminen pumppumalli.

Dynaamisten pumppujen jako SFS 4874:n

mukaan;

- Keskipakopumput

- Aksiaalipumput

- Sivukanavapumput
- Suihkupumput

- Sysayspumput

Kuva 3.4 Poikkileikkaus keskipakopumpusta (9.)

12





Muut pumput

Muut pumput toimivat eri periaatteilla tai ovat edella mainittujen risteytyksia,
kuten kuvassa 3.5 oleva sahkdmagneettisesti toimiva pumppu. Nama pumput

on jaettu SFS 4874:n mukaan seuravasti:

- nostepumput
- kaasupainepumput
- sahkbmagneettiset pumput

Kuva. 3.5 Sdhkdmagneettinen annostelupumppu (10.)

Flowroxin  pumput ovat kaikki syrjaytyspumppuja, joten  niiden
pumppaustekniikka perustuu peristalttiseen efektiin, joka on paineen
aiheuttamaa pulssimaista liikettda. Esimerkiksi letkupumppujen pumppaus
perustuu pumppuletkun puristamiseen akselin paassa olevan roottorin avulla,
jolloin neste kulkeutuu letkussa eteenpéin. Letkun palautuessa normaalin tilaan,
muodostuu letkun sisélle alipaine, joka taas imee letkun kohdan tayteen
valiainetta. Tapahtumaa toistamalla saadaan aikaan jatkuvaa pumppaamista.

Syrjaytyspumpuille ominaista on pulssimainen, sykkiva pumppaussykili. (5.)
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4 Manuaalin tekoprosessi

Manuaalin perimmadinen idea on antaa tarvittavat tiedot yrityksen pumpuista
hyvin havainnollistetusti. Detaljien méaéara ei ole niinkdan ratkaisevassa osassa,
vaan tietojen ymmarrettavyys. Kasikirja tulee olla selkoluettavissa, vaikka
vieraskieli ei olisi taysin hallussa. Kaytanndssa tama tarkoittaa manuaalin
sisédltdvan hyvin pitkalti suuria maaria kuvamateriaalia, kuvaajia ja
alihankkijoiden tarjoamia katalogeja, joilla saadaan tuotua tietoa helpommin
esille. Manuaalin tekemiseen vaaditaan tietoutta aihealueesta, jotta isojen
tietoméaarien kasittelyssd osaa eritella olennaiset ja ep&olennaiset tiedot

toisistaan.

4.1 Manuaalin suunnittelu & materiaalin hankinta

Flowrox Oy:lle tehtavd myyntimanuaali on kattava tietopaketti yrityksen
pumpuista, mika yritykseltd talla hetkella puuttuu. Manuaali tulee p&aosin
myyntiedustajien kayttoon, mutta silla voidaan perehdyttéaa myds helposti uutta

henkilokuntaa yrityksen pumpuista.

Myyntimanuaalin tekemisen aloitin tyoharjoittelun ensimmaisella viikolla.
Perehdyin ensin yrityksen tuotteisiin ja englanninkielisien julkaisujen tekniseen

sanastoon, jonka jalkeen kaansin vaikeat sanat ja kirjasin ne muistiin.

Suunnittelun alkuvaiheessa minulle annettiin paljon péaatdsvaltaa tulevan
manuaalin suhteen. Sain tehtavaksi etsia l|dhiverkosta omasta mielestani
olennaisimmat tiedot ja keratd ne yhteen kansioon my®thempaa kasittelya
varten, seka tehda manuaalille alustavan luonnoksen. Tyon kaikki tiedot tulivat

paaosin yrityksen lahiverkosta seké osaksi myds internetista.

Mallina manuaalin rakenteelle pystyin kayttdmaan vuonna 1994 tehtya
venttilimanuaalia, mutta lopulta alustavan luonnoksen runko poikkesi paljon
vanhasta venttilien myyntimanuaalista. @ Tein  muutaman erilaisen
sisallysluettelon raakaversion seka alustavia kappaleita, jotta manuaalille saisi
haarukoitua mahdollisimman ideaalin rungon. Mallinuksien jalkeen pystyin
valitsemaan helposti sopivan pohjan, jolle alkaa tyostaa lopullista

myyntimanuaalia.
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Keraamani aineiston ja siséllysluettelon raakaversion tiimoilta oli tarkoitus
alkuun pitaa palaveri letkupumppujen tuotep&allikbn kanssa, mutta aina ei
loytynyt aikaa tarkastella manuaalin kehitystd, joten tein ty6td oman

nakemykseni mukaan eteenpain.

4.2 Manuaalin tyéstaminen

Kolmen viikon tyOharjoittelun jalkeen pidettin pienimuotoinen palaveri
alustavasti tydstetysta manuaalista. Tyo oli jo tdssd vaiheessa hyvin pitkalla,
joten palautteen tarve oli korkea. Tarkastelimme letkupumppujen tuotepaallikén
kanssa tyotad ja palautetta sain paaosin tietojen yksityiskohdista. Manuaalin
paalinjauksen suhteen kuitenkin paadyttiin ratkaisuun erottaa LPP- & PC-
pumppujen tiedot manuaalissa erikseen, jotta naiden pumpputietojen valilla ei
tapahtuisi vaarinymmarrysta. Tama tarkoittaa sité, ettd molemmilla manuaaleilla
on oma sisallysluettelo seka sama ulkoasu. Myyntimanuaali on opinnaytety6n

lopussa kahtena erillisena liitteena.

Osan manuaaliin tulevien taulukoiden ja kuvaajien tiedot taytyi paivittaa
ajantasalle. Taulukoiden ja kuvaajien ulkoasua taytyi hioa seka niista piti myos
tehda entista selkeampida. Kuvaajien, taulukoiden ja teoriatietojen
paikkaansapitavyytta taytyi tiedustella aina ennen kuin niita alkoi
jatkotydstamaan manuaalin muotoon. Esimerkiksi jotkut pumppumallit eivét
olleet endd nykyisessa tuotevalikoimassa tai niiden konstruktioon oli tullut
muuutoksia; tatd kautta pumppujen paamittapiirustusten tai muiden teknisten

tietojen kohdalla taytyi tarkastaa niiden autenttisuus.

Manuaalin tekeminen eteni loogisessa, melkein sisallysluettelon maaraamassa
jarjestyksessa. Kahdeksantuntisen tyOpaivdn ansiosta paattotydhon pystyi
kayttama&an paljon aikaa, mikd edesauttoi opinnaytetydon valmistusmista
ajallaan. Ty6harjoittelun toiseksi  viimeisella  viikolla  tarkastettiin
myyntimanuaalin ulkoasu ja tietojen paikkaansapitavyys, jotta tuleva julkaisu

sisaltaisi ainoastaan korrektia tietoa.
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4.3 Tyénohjaus

Tyo6harjoittelun ja opinndytetydn ohjaajana toimi letkupumppujen tuotepaallikko.
Tyopaikkaohjaaja neuvoi LPP-pumppujen suhteen, kun taas
epakeskoruuvipumppujen tuotepaallikkd opasti PC-pumppujen kohdalla
etenemaan oikeaoppisesti.

Tuotepaallikailta pystyi kysyméan helposti tarvittavia kysymyksia ja he auttoivat
aina tarvittaessa manuaalin kokoamisessa. Keskusteleminen oli helppoa
kiireessakin, silla yrityksen lahiverkon, sadhkdpostin tai puhelimen valityksella

pystyin kysymaan manuaaliin tekemiseen liittyvid kysymyksia.

5 Yhteenveto ja paatelmat

Flowrox Oy:lle tehty myyntimanuaali pumpuista oli tarpeellinen lisdys yrityksen
kayttoon. Pumppujen myyntimanuaali on hyvin kattava tietopaketti, ja edelliseen
venttiilimanuaaliin verrattuna se on entista selkeampi kokonaisuus, jolla voidaan

myds tarpeen mukaan perehdyttdéd uutta henkilokuntaa.

Myyntimanuaali tehtiin kokonaan englanninkielisen&, joten haasteellisinta oli
juuri vieraskielisten, teknisten ja suurien tietomaarien kasittely. Osa teksteista
oli suomeksi, joten osa materiaalista taytyi kdantdaa englanniksi. Tekninen
sanasto oli tarkednad elementtind manuaalin rakentamisessa, joten monet

kasitteet taytyi selvittad ennen tydn aloittamista.

Tiedonkasittelyn merkitys korostui tydssa heti alkutilanteesta loppuun asti,
mink& takia looginen, sisdallysluettelon mukainen eteneminen  oli
avainasemassa. Paattotydohon paasin kayttdmaan tyoharjoittelun ansiosta

runsaasti aikaa, joten manuaalin tekeminen oli hyvin saanndllista.

Tulevaisuudessa olisi hyva, etté yritys yllapitdisi manuaalia ajan tasalla. Kaikki
mahdolliset uudet arvot, kuvat ja kuvaajat tulisi paivittdd suoraan manuaaliin.
Esimerkiksi PC-pumppujen myyntimanuaaliin on jatkossa tulossa paljon uusia
pumppukayrid ja muuta oheistietoa sarjan pumpuista, silla ndmé& pumput ovat
vield tuore lisdys yrityksen tuotevalikoimassa. Nailla toimenpiteilla valtyttaisiin

isoimmilta tiedostojen paivitysurakoilta ja pystyttaisiin pitAmaan pienella vaivalla
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yrityksen tuotetiedot ajantasalla. Erityisesti asiakkaille [&ahetettavien manuaalien
tulisi  sisaltdd mahdollisimman  pdivitetyt tiedot, jotta  valtyttaisiin
vaarinymmarryksilta, ja tatd kautta yritys ei antaisi huonoa kuvaa tuotteistaan.
Uuden pumppujen myyntimanuaalin tekeminen voi myds tulevaisuudessa
johtaa vanhan venttiilimanuaalin paivittamiseen, jotta yrityksella olisi kaytossaan

ajan tasalla olevat tiedot kaikista tuotteistaan.
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