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Proprietary Rights
This manual contains con!dential technical data, including business and property rights, 
which are the property of Eletta Flow AB, Sweden.

Any changes or alterations to downloaded or printed Eletta original documentation such as 
manuals, drawings, lea"ets, newsletters, etc. are prohibited without a written permission from 
Eletta Flow AB, Sweden.

This data is only disclosed under permission of limited use within costumer company. Any 
other use of data and information is strictly prohibited without prior written permission from 
Eletta Flow AB, Sweden.

Distributors
Eletta has authorized distributors all over the world. More information about the closest  
distributor is on web site www.eletta.com or by contacting Eletta Customer Service Center.

About this Manual 
• This manual relates to Eletta Steam. It consists of Base Unit Steam, Control Unit and 

User Interface. Only sold with FSS or GSS Pipe Section. 
• Note that the latest version of this manual and other documents are always  

available as a PDF !le on web site www.eletta.com

Table of Contents
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     Customer Service

Phone +46 8 603 07 70 Switchboard
+46 8 603 07 80 Orders and Inquires

Postal Mail Eletta Flow AB
P.O. Box 5084
SE-141 05 Kungens Kurva
SWEDEN

E-mail info@eletta.com

Web www.eletta.com



1. Safety instructions

1.1
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• In this manual, this warning symbol is used to emphasize where 
particular care must be taken to avoid injury or damaging the 
product.

• The Control Unit and User Interface must not be installed in 
explosive enwvironments.

• To prevent injury when installing the Control Unit, 
make sure that the system is not pressurized from gas 
or liquid "ow.

• There are no serviceable parts inside the instruments. Eletta takes no responsibility for 
injury or damage caused by unauthorized disassembly.

• Never remove the Control Unit while the system is pressurized.

• The electrical installation must only be done by authorized personnel.

• Disconnect all power connections before installation or service.

• Never exceed the maximum static pressure, which is speci!ed on the product label, and in 
this manual.

• Make sure that the correct electrical power is used. 

• Always make sure the condensate pots are !lled at system startup. 

• If connection nipples eller compression couplings are used för the threaded Pipe Section, 
(GSS) the inner diameter must not be smaller than pipe inner diameter: 
GSS 15 =  16 mm 
GSS 20 =  21 mm 
GSS 25 =  26 mm

Safety instructions
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2.1 Description

Eletta Flow Monitors are used to control and measure "ow of liquids, and gases in pipes from 
size 15 mm to 500 mm (larger pipes as an option). They have been manufactured for over 70 
years and are well known for their reliability. They are used where operational safety demands, 
e$cient supervision and rugged installation is needed. 

All over the world. Eletta Flow AB in Sweden is certi!ed according to ISO9001 and ISO14001.
The Eletta Flow Monitors are based on the proven and dependable di#erential pressure princi-
ple, using interchangeable ori!ce plates for di#erent measuring ranges. Due to the working prin-
ciple of the instrument, it is of utmost importance that the installation instructions (See section 
10 “Installation”) are followed carefully in order to get the proper function of the instrument.

Eletta Steam is used for measuring mass "ow of saturated steam.

Eletta Steam consists of four parts mainly:

User Interface Base Unit Steam

Control Unit

2. General information
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2.1 Description

Pipe Section GSS

Pipe Section FSS
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• Type: Product type Eletta Steam and Pipe Section. 

• Model: The article number of Eletta Steam. 

• Supply: External supplied voltage for Control Unit 

• Output: Output signal from Control Unit 

• No: Serial number of Eletta Steam. Each Eletta product has their own unique ID-number, 
which is used for traceability. 

• Ambient Temp: Surrounding temperature range. See section 7 Speci!cations for a  
thorough description of available types. 

• Max Pressure: The maximum operation pressure allowed for the "ow monitor. 

• Protection class: IP-classi!cation (International protection rating), of the Control Unit. 

• CE-marking and Year of manufacturing. 

• Fluid: The media which the "ow monitor has been designated for. E.g., Steam. 

• Pressure: The maximum operation pressure allowed for the "ow monitor. 

• Range Q: The "ow range for which the "ow monitor has been manufactured. 

• Δp Range: Di#erential pressure range

Product label

Each Eletta Steam has two identical product labels, see Fig. 1with description. One is placed 
on Base Unit Steam, the other on Control Unit

Fig. 1

2.2

On the Control Unit's cable at the 
open end, there is a sticker with the 
wiring diagram

1 2

3

4
5

6

7 8

mA+            -

Brown

WhiteM3 
Flow Meter

+
8-28 Vdc

- Pole 1  WHITE+   
-

RS485A  Pole 3  GREEN
RS485B  Pole 4  YELLOW
Not active  Pole 5  GREY
Not active Pole 6  PINK
Not active  Pole 7  BLUE
Not active  Pole 8  RED

 Pole 2  BROWN

Function Female connector Wire color
8 - 28  
VDC 
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In order to get the unit to work properly with good accuracy, it is very important that the unit is 
installed correctly according to the installation instruction, see chapter 10.5 Installation and 
changing of Control unit. 

The Control Unit M-series is used to measure DP and control "ows of steam, liquids and gases 
in threaded pipes with sizes DN15-DN25 and "ange !tted pipe sizes DN15 to DN500. 

When ordered, Eletta Steam will be delivered with the Control Unit mounted on the Base Unit 
Steam. The Control Unit is programmed, tested and calibrated at Eletta production site and 
ready to connect to the Pipe Section, no on-site adjustments or calibrations are needed. At the 
time of order, data for the steam application is used for con!guration of the unit. This enables 
quick and easy installation by the user. Only mechanical assembly and electrical installation are 
needed. No further adjustments have to be done by the user. The Control Unit connected with 
cable to the User Interface.

However, it is possible to adjust most parameters in the !eld after installation using the Eletta 
Flow Center or Modbus RTU. More information about this can be found in the manual of Eletta 
Flow Center.

The viewing settings on optional display version can be changed directly on the Control Unit 
but will not a#ect the Control Unit other settings. 
For more information, see chapter 5.4  Control Unit options.

The Control Unit contains the two pressure sensors, a circuit board and an electrical connector 
with integrated !lter. The circuit board outputs 4-20 mA and Modbus RTU through the output 
connector. The settings are adjustable using Flow Center or Modbus. Settings for the optional 
display can be changed directly at the meter but will not change the measurements.

Control Unit5.

Circuitboard
M12 8 pole contact

Pressure sensors
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Accuracy

The M-series Flow Meter measures media pressure using two independent pressure transduc-
ers. The measured values are then converted to a "ow value by the microprocessor. The "ow 
accuracy can be separated into: 

• The ori!ces are calculated according  to   ISO 5167. The measurement error, related to the ori-
!ce calculation, varies because it depends on the type of media, "ow conditions and pipe di-
mension. At ideal conditions an accuracy within 1% FS of the calculated "ow can be expected. 

• Tolerances in Pipe Section and ori!ce bore diameter contribute to around 1% FS.

Display option: The 4-20mA signal and Modbus RTU accuracies are unchanged. The displayed 
value will not di#er from the output during normal use but can di#er up to 4.5% during high 
power EMC interference.
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The Output Signal

Each ori!ce plate is designed and optimized for a speci!c "ow range and "uid. This means that 
there is a maximum "ow value for a speci!c ori!ce plate. This value is represented by the "ow 
percentage 100%. A "ow value higher than the maximum "ow value will not be measured with 
the same accuracy. 

5.2

For more information about the behavior of the output signal, see the Flow Center manual.

The analogue output signal from the  
Control Unit is always in the range 4-20 mA 
as default. This means that the maximum 
"ow (100%), for a speci!c ori!ce plate,  
corresponds to the output level 20 
mA. However, the minimum "ow 0% is  
merely theoretical since it is not possible 
to use the di#erential pressure principle 
if there is no "ow at all. There has to be a 
certain minimum "ow to create the di#er-
ent pressures on the upstream and down-
stream side of the ori!ce plate. Therefore, 
the Flow Meter is said to have a turn down 
of 1:10. In this very case, the lowest "ow 
must be 10% of the maximum "ow in or-
der for the Flow Meter to be able to work 
properly.

5.2.1 Customized range

Using the software Flow Center (can be downloaded from Eletta web site), it is possible to let 
the output signal range limits correspond to other values than 0% and 100 % "ow. In this way, 
if the application always has a "ow of 40-60%, it can be “zoomed in” on this range and let 4 mA 
correspond to 40% "ow, and 20 mA correspond to 60% "ow.

Control Unit options5.3

5.3.1 Cover in stainless steel
The cover of the Control Unit is manufactured in Polyamid plastic; PA12 (Grillamid 1kn-5h). It is 
known to be chemical resistant to most common "uids for which the M-series is used. But in rare  
cases with even tougher environments M-series is also available with a stainless steel cover as  
an option. EN 1.4436 (grade 316) Stainless steel cover cannot be combined with a display.
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5.3.3 Changing the display settings
The Control Unit´s settings are independent from the values sent through Modbus RTU and 
Flow Center.

Press the up and down arrow down simultaneously for 5 seconds until the display changes to 
display “Rst total”, this indicates that the meter is in “settings mode”.

The meter has !ve menu entries;
• Rst Total
• Rotate 180
• Unit Select
• Set Qmax
• Return.
The menu entries are cycled by pressing the up or down arrow and selected by pressing the green 
button.

Rst total

Pressing the green button will reset the volume of the logged 
"ow to zero.

Rotate 180

Pressing the green button will rotate the screen 180° 
(Flip it horizontally) 
The buttons will automatically adjust for the viewing angle.

5.3.2 Control Unit display

Loop powered display of OLED 128*32 pixels to show "ow rate, 
"ow total and 4-20 mA analog output value. This option is not 
available for Stainless cover.

The Control Unit with display has three display modes that are 
cycled by pressing the green centre button. The up and down 
arrows are exclusively for changing settings of the meter and 
are not needed during normal operation.

The totalized view displays the total Qa% of steam that has 
passed the unit.

%

4.0 mA

Qa percentage measured "ow 
of Qmax

4-20mA



13

Set Qmax

The Set Qmax menu is used to set the maximum "ow value 
which is the same maximum value set in Flow Center. Each 
number is increased by pressing the up arrow and decreased 
by pressing the down arrow. Pressing the green button will se-
lect the shown value. The chosen number will shift to the left 
by one for each press of the green button. Leave a value blank 
or a zero if no such high numbers are required. This is only used 
when recalibrating the display.

Return

Pressing the green button in the Return menu will bring back 
the main menu, showing the current "ow.

Unit select

Pressing the green button will bring up the unit submenu. Cycle 
through the di#erent unit options by pressing the up or down 
arrow and selecting the wanted unit by pressing the green but-
ton. Available units of measurement: LPM, CMH, LPS, CFM, CFH 
and %. Other units may be available on request.

5.3.4 Communication cable for Control Unit

The Control Unit is always con!gured according to order information when delivered from 
the factory. Eletta Flow Center is available for download on Eletta website together with the  
required drivers for the communication cable. The Communication cable is not included with 
the purchase of the Control Unit, it is sold separately as an option.

An external power source has to be used in order to provide enough power to the unit 
with display. This is done through a 2,1x5,5 mm DC plug barrel connector on the side of the  
communication cable. This is only mandatory for the Control Unit with display.

Interface converter with Binder socket 713/8-pin:
• Supply via USB for one connected !nal consumer.
• Visual status and con!guration display (LED)
• Galvanic isolation
• Total length: 1,7 m
• External supply voltage: 18-20VDC
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6. User Interface

The User Interface connected with cable to the Control Unit.

Description
The User Interface is an HMI screen that designed and specially programmed to interfere with 
Eletta M-series for the steam applications and measurements. User Interface powers the M-se-
ries and communicate with it via Modbus RS485.
The displayed values on the screen that have been calculated by the User Interface according 
to the steam table formula are:

Q is the measured "ow.
Q TOTALIZED is the measured "ow totalizer.
Qc is the compensated measured mass "ow.
Qc TOTALIZED is the compensated measured mass "ow totalizer.
Qa is the percentage measured "ow of Q max sent from the Control Unit.
Pa is the static pressure sent from the Control Unit.
H2O T Sensor is the Temperature of the water in condensation containers sent from the 
Control Unit. 

The User Interface has the possibility to log the measured data internally to the internal memo-
ry of 50MB or to an attached SD card up to 4GB memory size which will be used to save logged 
data instead of the internal memory. It can also upload the logged data to an external USB "ash 
drive that can be attached to the USB socket on the side of the User Interface box. 

Note:
It is not possible to upload logged data to an USB "ash drive if a SD card is attached, because 
the logged data will be saved on the SD card. To access the saved .csv !le that has been saved 
on the SD card then the card needs to be removed and connected to a PC.

• Type:  Product type User Interface
• Model:  Part number
• Supply:  External supplied voltage User Interface
• IP class:  IP-classi!cation (International protection rating), of the User Interface.
• No:  Serial number of User Interface. Each Eletta product has their own unique 

  ID-number, which is used for traceability
• CE-marking and Year of manufacturing.

Product label6.1
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Speci!cations

Flow range Steam: will be calculated according to application

Flow measuring 
range (Turn Down)

Turn down of 1:10 for Steam applications.
• M310, with standard pressure operating range of 5 – 500 mbar
• M325, with standard pressure operating range of 12,5 – 1250 mbar
• M350, with standard pressure operating range of 25 – 2500 mbar

Accuracy +/-1% FS of the default di#erential pressure at reference condi-
tions. (M310: 500 mbar, M325: 1250 mbar, M350: 2500 mbar)
Display option: The 4-20mA signal and Modbus RTU accura-
cies are unchanged. The displayed value will not di#er from the 
output during normal use but can di#er up to 4.5% during high 
power EMC interference. Totalizer has an accuracy of +/- 5%

Pressure class PN25 / ANSI 300lbs available for DN15-150

Max static pressure • M310: 10 bar(g) (145 PSI)
• M325: 25 bar(g) only for threaded pipes GSS15-25.  
  FSS pipes 16 bar(g).
• M350: 50 bar(g) only for threaded pipes GSS15-25.  
  FSS pipes 16 bar(g).

Max over pressure + 50 % of Max static pressure

Pressure endurance 10% pressure cycles from 0 to F.S. at 25° C

Protection class IP67 (NEMA6) Control Unit
IP65 User Interface

Temperature ranges Ambient temp: -15 to 90°C (-5 to 194°F)
Ambient temp M-Display option: -10°C to +70°C (+14°F to 158°F)
Ambient temp User Interface: 0-60°C (32-140°F)
Pipe Section: -10°C to +230°C (+14°F to 446°F)

Power supply User Interface: 100-240 VAC, 50/60 Hz
Control Unit:
*Standard option: +8 VDC to +28 VDC (2 wire loop feed)
*Display option: +18 VDC to +28 VDC (2 wire loop feed)

Output RS485 for external communication

7. Speci!cations
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User Interface HMI Touch screen:
Screen size:  4.3 inch 16:9 aspect ratio.
Resolution:  480 x 272 pixels
Touch:   Analog resistive
Memory:  50 MB internal memory for logging. Possibility of connecting a maxi 
   mum 4 GB SD card. USB socket to upload log !le to a USB "ash drive.

User Interface enclosure:
Mounting:  Wall mounting
Electrical insulation: Totally insulated
Flammability rating: UL 94 HB

Materials

O-rings FPM (Fluorinated rubber)

Control unit Plate:  Stainless steel 316L.
Cover: Plastic PA12 Grilamid lkn-5h. EMC shielding inside
              Option: Stainless steel EN 1.4436
Connector: 8-poles LTW

Connection cable PUR Standard cable 2,5 m (10 m cable available as option) 8 x 
0,25 mm2

Pipe Section Stainless steel 316L

Ori!ce plate Stainless steel 316L

Base Unit Steam Stainless steel 316L

User Interface  
enclosure

ABS (UV Resistant)
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8. Certi!cates

CE and UKCA approvals:
Eletta Flow Meters conform with the following EU directives:

M-series Flow monitors comply with the EMC directive 2004/108/EC through the following har-
monized standards:
• EN 61 000 – 6 – 3:2007 Generic Emission – Residential, commercial and light industry.
• EN 61 000 – 6 - 2:2005 Generic Immunity – Industry

• M-series Flow monitors with display comply with the EMC directive EN/IEC 61000-6-2:2019 
and EN/IEC 61000-6-3:2007+A1 through the following harmonized standards:

• EN/(IEC) 61000-4-2:2009. Immunity to electrostatic discharges.
• EN/(IEC) 61000-4-3:2020. Immunity to radio frequency electromagnetic !elds.
• EN/(IEC) 61000-4-4:2012. Immunity to fast transients.
• EN/(IEC) 61000-4-5:2014+A1. Immunity to surge transients.
• EN/(IEC) 61000-4-6:2014. Immunity to conducted radio frequency disturbances.
• CISPR 16-2-3:2016. Measurement of radio frequency electromagnetic !eld.

- Low voltage. 2014/35/EU
- For electromagnetic compatibility, EMC directive 2004/108/EC (EN 61 000 – 6 – 3:2007 and EN 
61 000 – 6 - 2:2005)
- Electrical Safety regulation 2016

User Interface comply with CE, UKCA, UL (Class 1 Div.2)

PED-Directive:
Complies with applicable parts in Pressure Equipment Directive 2014/68/EU. Conformity as-
sessment has been performed according to module A. Internal production control combined 
with module A2. Internal manufacturing checks with monitoring of the !nal assessment, for 
category 2. Performed by Kiwa Inspecta AB. PED Declaration of conformity will be supplied 
upon request. They are also available on www.eletta.com













23

10.6 Electrical Installation

Note Only authorized personnel should make all electrical installations.  
Before any circuit is connected/disconnected, make sure that all power is o#

Before any cables are connected, make sure that the correct power supply is used 
(see section 7 “Speci!cations”).

10.6.1 User Interface 
  
    Do not install the User Interface in Ex-hazardous areas.

10.6.2 Mounting the interface enclosure
Determine the mounting location by considering the enclosure speci!cations and the 
purpose of the User Interface unit. Ensure that the box is easily accessible and conven-
ient for its intended use. It is also important to check local building codes and regula-
tions to ensure compliance and safety. The enclosure is to be wall mounted by 4 screws.

10.6.3 Wiring and electrical installation

10.6.4 Power supply connection through cable gland.
Connect the power supply main lines L & N according to the wiring diagram shown in 
Diagram 1 and Wiring description in Table 2..
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10.6.5 Electrical Installation

Connecting the M-series wiring DC24, DC0, A+ and B- to the User Interface according to the 
wiring diagram shown in Diagram 2 and Wiring description in Table 2.

Diagram 1 Wiring diagram
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Diagram 2 Wiring diagram

Function User Interface Control Unit (wire color)

+ DC24V WHITE

- DC0V BROWN

RS485A A+ GREEN

RS485B B- YELLOW

AC Line L -

AC Neutral N -

RS232 TX TX -

RS232 RX RX -

S485/RS232 GND GND -

Table 2 Wiring description



26

Screen setup.

• Q max:   maximum "ow value
• UoM:   Unit of measurement
• Td:    reference temperature
• Pd:   reference pressure
• Q:    measured "ow value
• Q totalizer:  measured "ow totalizer
• Qc:   compensated measured "ow value
• Qc totalizer:  compensated measured "ow totalizer
• Qa:   percentage measured "ow of Q max
• Pa:   static pressure
• H2O T:   Temperature of the water in condensation pots/containers.

  1. Unit of measurement: touch to type UoM
  2. Maximum "ow measurement: touch to type Q Max
  3. Calculation reference: touch to switch between inputting reference pressure(Pd)  

or reference temperature(Td).
  4. Calculation reference value: touch to type the value of reference Pd/Td
  5. Time-unit of UoM: touch to choose between seconds, minutes, or hours.
  6. Logging: touch to start or stop logging.
  7. Log upload: touch to upload the logging !le to a USB "ash drive.
  8. USB eject: touch to eject the USB "ash drive before removal.
  9. Log: touch to open logging screen.
10. Q reset: touch to reset the measured "ow totalizer.
11. Qc reset: touch to reset the compensated measured "ow totalizer.

6.

4. 2.

1.

3.

10.

11.

5.

9.8.7.

10.7

Image1: 
Main screen and touch points.
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Screen setup.

The arrows pointing to interaction touch points on the screen. By touching one of the pointed 
areas, it will activate a graphical button or bring up a keypad to modify or type a value or a 
parameter.

Image 2: Keypad screen to modify or type values.

Image 3: Graphical logging diagram.
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Screen setup.

Screen Operating

A. Power up the User Interface by connecting the main power lines.

B. Setup the screen to start measuring:

I. Touch        to type the UoM.

II. Touch        to type the Q Max.

III. Touch        to type the reference value (Td/Pd).

IV. Touch        to choose the Time-unit.

1.
2.
4.
5.

Image 4: Logging chart.

6.

4. 2.

1.

3.

10.

11.

5.

9.8.7. Image 5: 
Main screen and touch points.
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10.7.1 Measuring

The User Interface receives three values from the Control Unit. They are shown on the left side 
of the main screen. These are Qa as "ow in %, Pa as static Pressure in bar, and H2O T in °C at 
Sensors as Temperature of water from condensate pots and impulse tubing that is touching 
the Control Unit sensors. (This is not the Steam’s temperature, but as a safety display if the 
condensate pots get too dried up its water temperature will rise close to 100°C, which is the 
sensor’s limit).
On the right side, the main screen displays the calculated values, starting from Q the "ow value 
as a scaling of Qa to the Q-Max, the totalization for the same. Then the Qc as Flow Compensat-
ed for Pressure and Temperature variations against the Design Pressure and Temperature, and 
the totalization thereof. 

10.7.2 Logging

Logging can be switched on or o# for logging for Pa, Q, QT, Qc, QcT every second. The Log can 
be uploaded to a USB "ash drive if no SD-card inserted. Log can also be viewed on the log 
screen as table or as a graph of di#erences between Q and Qc.

10.7.3 External communication
The User Interface can simultaneously act like a Modbus slave yielding Modbus out-
puts and all logged values here are available as online Modbus outputs with registers 
as below:

COM 1
Baud Rate: 9600
Parity:  None
Data Bit: 8
Stop Bit: 1
Node Address: “1”.

Real Type Data for:
Pressure, Pa: 400001
Flow Measured, Q: 400003
Flow Total, QT: 400005
Flow Compensated, Qc: 400007
Qc Total, QcT: 400009
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Control Unit

   Do not install the Control Unit in Ex-hazardous areas

The connection cable is included in the purchase of the Control Unit. The cable has eight wires 
and a M12-female connector with screw locking and one end open. The standard cable length 
is 2,5 m. A 10-meter cable is available as an option.

In the case splicing the cable in order to extend the cable further than 10 meters, make sure 
that the conductive area of the wires for the output signal is at least 0,25 mm2 (0,00039 inch2). 
Maximum output load is 1k&.

Make sure that the correct power supply is used, the allowed voltage range is between +8 to 
+28 VDC.

A wiring diagram is attached on the cable at delivery.

Wiring connection for the M12 M3XX unit. The con!guration is referenced looking at the fe-
male of the cable connecting to M unit.

1 2

3

4
5

6

7 8

  Pole 1   WHITE+ 
-

RS485A  Pole 3   GREEN
RS485B  Pole 4   YELLOW
Not active  Pole 5   GREY
Not active Pole 6   PINK
Not active  Pole 7   BLUE
Not active  Pole 8   RED

  Pole 2   BROWN

Function Female connector Wire color
8 - 28  
VDC 

M12 - 8 pin

10.7.4
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11 Operation di"erential pressure

11.1 Principle of operation with DP

The function of the Eletta Flow Meters and Monitors is based on the proven and dependable 
di#erential pressure principle. The instruments use interchangeable sharp-edged ori!ce plates 
designed for di#erent measurement ranges.

This is probably one of the oldest and most widely used principles for "ow measurements. The 
principal bene!ts from simplicity and low cost. In addition, it exists a large amount of research 
data and experience, which is useful when predicting the behaviour of a certain ori!ce plate.

Inserted into the Pipe Section, the ori!ce plate constitutes an area restriction that causes a 
pressure drop after the ori!ce plate. This pressure drop varies with the "ow rate. It means that 
in the "ow direction, there is one pressure before the ori!ce plate, and another after the plate. 
The !rst pressure will be slightly higher than the second.

The two pressures, before and after the ori!ce plate, are lead through two separate channels to 
separate pressure sensors in the Control Unit. The two pressures are measured and the di#er-
ence is calculated. This is called di#erential pressure.
The "ow (Q) and the di#erential pressure ('P) are proportional to each other. The relation can 
be approximated by the formula Q = ('P

11.2 Pressure drop

Since the Eletta Flow Meter is based on the Di#erential Pressure Principle, it is inevitable that 
a small permanent system pressure drop is caused. The reason is that the ori!ce plate reduces 
the "ow area inside the pipe, and this will a#ect the pressure.

It is important to fully understand two types of pressure drops. The !rst is the actual pressure 
drop created between both sides of the ori!ce plate. The second is the permanent pressure 
drop that will slightly a#ect the system.

The actual pressure drop is a temporary state that occur over the ori!ce plate. On the down-
stream side of the Pipe Section the pressure will try go get back to the same conditions as 
on the upstream side. Normally, the "ow pro!le will be recovered on the downstream side 
after approximately 10-15 times the inner diameter of the pipe. However, due to friction losses 
caused by the ori!ce plate, the system pressure will be somewhat less on the downstream side. 
The size of this loss, the permanent pressure drop, can be calculated using two mathematical 
formulas.
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Example: 
Assuming the following:
Q range:    0-10 l/min
Q =     5 l/min
d =     5,9 mm
D=     16.0 mm
Media pressure =   5 bar
')(max) =    500 mbar
This gives a * of 5,9/16.0= 0,36875,  
which results in (1-*+) =  0,864
Hence, ')(p) =  ')(a)x 0,864

A "ow of 5 l/min results in an actual pressure drop of 
(5/10)2 x 500 = 125 mbar.

The curve below approximately shows the relation  
between the actual pressure loss and the "ow percentage. 

The permanent pressure drop will then be 0,864*125=108 mbar
If this drop is compared to the system media pressure of 5 bar, it is found that the e$ciency , 
is almost 98%.

, = (5-0,108)/5 =97,8%

This means that mounting a Flow Meter with a bore, that temporarily decreases the "ow area 
with as much as 86%, only decreases the static pressure with approximately 2 % at 50% "ow. 

The permanent pressure drop can be calculated approximately by:
Δρ (p) =  Δρ (a)•(1-β2)
')(p) =  Permanent pressure loss
')(a) =  Actual pressure loss for a certain "ow
') =   Di#erential pressure "ow measurement
* =   d/D ratio (ratio between bore and inner diameter of the pipe)

Within the normal * range (0.2-0.7) a typical permanent pressure loss range 0.96') - 0.51')
can be expected.

The actual pressure drop can be calculated approximately by:
Δρ(a)= (Q/Qmax)2xΔρ(max)
')(a)=  actual pressure loss
')(max) =  maximum allowed di#erential pressure, see “Flow conditions” on the label.
Q =   actual "ow
Qmax = maximum "ow for the ori!ce plate, see “Flow conditions” on the label.
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15.1
Veri!cation of 'ow

All Eletta Control Units are calibrated and adjusted individually with water in a dedicated cali-
brated "ow rig under reference conditions with enough straight runs before and after.
If the Control Unit shows another value compared to a reference meter on site, it can be due 
to that the reference meter has been calibrated under other reference conditions and that the 
Control Unit have other conditions on site in the actual application, than used during the cali-
bration prior to shipping.  The accuracy stated is achievable only if the instrument is correctly 
installed according to this manual.

The meter is not showing correct values or nothing at all:
• Check if the power supply is connected.
• Check that the power supply uses the correct voltage.
• Check that there is an output signal, at least 4 mA.
• Check the "ow in the piping system and that is it enough to create the needed -)  

See section 7 Speci!cations.
• Check that the Control Unit is mounted correctly with respect to the "ow direction. Check 

that the arrow outside of the Pipe Section correspond with the actual "ow direction. Check 
the "ow direction selector under the Control Unit. Make sure that it corresponds to the 
actual "ow.

• Check that the ori!ce calculation conditions correspond with the pressure and tempera-
ture of the system.

• Check that the ori!ce plate is correct for the application. Check the stamped values on the 
ori!ce plate and that it corresponds with Pipe Section, model number and "ow.

• If compression couplings into the Control Unit inlet are used, check that the inside diameter 
is enough to avoid the bottle neck e#ect Check the table for the minimum correct inner 
diameter. (See section 2.3 Speci!cations)

• Verify that the inner diameter is correct and there are enough straight runs up-stream and 
downstream of the Pipe Section.

Media is coming out of the Control Unit:
Close the shut-o# valves, disconnect the cables and let the system cool down. Remove the 
Control Unit and check that the Pipe Section and Control Unit have no cracks, and that all seals 
are undamaged.

The unit is damaged and shall be replaced.
Check the identi!cation plate/tag on the Control Unit and note the serial number, "ow range 
and liquid before ordering a new Control Unit from Eletta or a representative. The broken Con-
trol Unit can be changed in minutes without any on-site calibration. (See section 2.5 for details 
on how to replace a Control Unit).
If the meters does not show the right value contact a local distributor or Eletta Service depart-
ment for control.

15 Trouble shooting
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15.2 Spare parts

See section 17  “Drawings” for exploded drawings showing all replaceable components.
If Eletta Steam is installed in a very critical application, it is recommended to have a complete, 
identically pre-calibrated Control Unit in stock, as it only involves four bolts to replace it. The 
Pipe Section seldom needs replacement since it does not consist of any moving parts but can 
also be ordered as spare part.

The Control Unit contains no exchangeable parts.
Do not try to repair the Control Unit. It is not possible to replace certain spare parts since the 
Control Unit must be calibrated as a whole. Contact a local distributor or Eletta Flow for advice 
and information about service.
The product label speci!es the serial number, the "ow range and the media.
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18 Recycling

Recycle the product and reuse/recycle the packaging.

These products and packaging should not 
be mixed with general household waste.  
For proper recycling, take these products to a 
designated collection point.

Contact local authority for further details of 
the nearest designated collection station.

Correct product disposal and reusing of the 
packaging material saves resources and  
prevents negative e#ects on human health 
and the environment.

If you have questions, considerations or 
suggestions for improvements that would 
enhance your business, we will be happy to 
hear from you.

+46 8 603 07 70 Switchboard
+46 8 603 07 80 Orders and Inquires

E-mail: info@eletta.com


