Electromagnetic flowmeter

Descriptions

The EFM Series is the most economical flanged electromagnetic
flowmeter on the market. It is used in 3 to 12” pipe in HVAC, mu-
nicipal or industrial water, wastewater, pump stations and pack-
aged plant applications.

The EFM has no moving parts and the electrodes are designed
to discourage fouling. This magmeter requires no maintenance

in applications where debris would impede mechanical meters.
There are no moving parts so there’s nothing to ever wear out.
Minimal straight pipe requirements allow the EFM Series meters
to be used where there’s little space available. EFM Series meters
come rated at IP65 for use in typical chiller and boiler room appli-
cations, IP68 is available on request. Rate and total indication are
standard. All setup is done with our free & open source graphical
T3000 software.

Highlights:

*  No moving parts, nothing to wear out.

*  Minimal straight pipe requirements,upstream =10DN, down-
stream =5DN.

«  Suitable for all common fluids including boiler and chilled
water systems.

*  Unaffected by temperature,viscosity,pressure and density

* All parts inside & out are well protected from corrosion.

* Reversible flow readings. Remote type
*  High definition LCD display with backlight, easy keypad setup.
* All parameters saved to EEPROM for backup during power
outage.

«  Wide working volts range

+  Self diagnostics

Integrated type

Specifications

Power supply voltage 20~24Vv DC
Power Consumption <25W
Output Signal 4~20mA, pulse
Pipe Size 1.25 inches to 4 inches
Pressure rating 1.6MPa / 232 psi
Instrument range 8.48-282m3/h / 2240 gallons/hour
Flow Coefficient Cv=1.3160
Accurancy 0.5%
Electrode material SS316L
Ambient temperature -25~+45C | -13 ~+140F
Ambient humidity 5%~95%rh(non-condensation)
Fluid conductivity >5uS/cm
Fluid Temperature -20~+65C / -4~+149F
Enclosure IP65, IP68 on request
Communication Protocol |\Y[eJs[¢]V5
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Part Number Scheme

EMF-100 -M

Description Code Description
EFM | Electromagnetic flow meter M Modbus
Code Pipe Diameter
100 100mm
20,25,32,40,50,65,80,100
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Sensor
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Working Principles

the electromagnetic induction law of Farady. The sensor is mainly
composed of measuring tube with isolate lining, a pair of electrodes
installed by penetration of the measuring tube wall, a pair of coils
and iron core to produce working magnetic field. When the conduc-
tive fluid flows through the measuring tube of the sensor, the volt-
age signal in direct proportion to the average flow velocity of the
fluid will be inducted on the electrodes. The signal is amplified and
treated by the transmitter to realize various display functions.

Measuring Principles
The measuring principle of electromagnetic flowmeter is based on
> Converters

Converter Circuit Schematic

The converters supplies a stable exciting current to the coil in the sensor of electronetic flowmeters to
get B constant and amplifies the electromotive force and convert it into standard signals of current or
frequency so that the signals can be used for displaying, controlling and processing. The schematic of
converter circuit is shown is below:
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Converter Operation Menu And Parameter Setting

Keypad and Display

Volume Flow
Mass Flow

Flow Speed
Flow Percentage
Electrode Resistance

Flow Range Ratio

Forward Total Flow
........ e 3 Reverse Total Flow
Net Total Flow
Alarm Display

ENTER,Combined with ALT to enter menu

UP,Add1,Page Up,combined with ALT to shift right

Alarm DOWN,Minus 1,PageDown,Shift left with ALT
Symbol

ALT,combined with other key

Keypad Function

1. Automatic Measurement Mode

DOWN: Scroll bottom line display;

UP: Scroll top line display;

ALT + ENTER: Enter into setting mode;

ENTER: Return to measurement mode.

(3) When adjusting flow zero, UP or DOWN key can be used to change the sign (+/-).
(4) When setting flow range, UP or DOWN key can be used to change flow unit.

2. Parameter Setting Mode

DOWN: Subtract one form the digit at the cursor;

UP: Add one on the digit at the cursor

ALT + DOWN: Cursor shifts left

ALT + UP: Cursor shifts right

ENTER: Enter/exit submenu;

ENTER: Return to measurement mode if held for 2 seconds at any location
Remarks:

(1) When using ALT key, hold ALT first and then press UP or DOWN.

(2) Under setting mode, the meter returns to measurement mode automatically if no key is pressed for
3 minutes.

Parameter Configuration and Operation

The setting parameters determine the operation status, calculation method and output mode of the
flow meter. Properly setting meter parameter can make the meter work in best condition and higher
accuracy of display and output can be obtained.

There are five levels of password, where level 0 - 3 are open for user and level 4 reserved for
manufacturer. Level 1 to 2 passwords are changeable by higher level password-holder, e.g.Level-3
password.

Meter setting can be browsed by entering any level of password. However, higher level password is
needed to change settings.
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--Password Level-0 (default value 0521): fixed and browsing only;

--Password Level-1 (default value 7206): changeable and authorized to modify menu item 1 to 25;
--Password Level-2 (default value 3110): changeable and authorized to modify menu item 1 to 29;
--Password Level-3 (default value 2901): fixed and authorized to modify menu item 1 to 38;
--Password Level-4 (reserved): fixed and authorized to modify any menu item including resetting
system.

--Totalizer Reset Password (default value 36666): changeable in menu item ‘Clr Tot.Key "and autho-
rized to clear the three internal counter.

It is suggested that Level-3 password be held by manager or supervisor while Level-0 to 2 passwords
be kept by operator. The Level-3 password can also be used to change the password for totalizer
resetting

Installation

The installation of flowmeter is shown as below:
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Wiring

Connerting Wine
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Self-diagnostic

The converter is made by surface mount technology and is not repairable for user. Do not open the
converter case.
The self-diagnosis function of the converter is capable of displaying alarm information except power
supply or hardware failures. A ‘! * symbol is displayed on the right corner of LCD top-line and malfunc-
tion information can be read from the bottom -line by pressing DOWN key.User may check the flow-
meter according to the alarm information. Some examples of alarms are given below:
Coil Alm

Elctrd Alm

EpPipe Alm

Low Alarm

High Alarm

Operation

Before operation, the following inspection should be done to check if:

a. There is any damage caused by transportation or installation;

b. The power used is same as the label on the flowmeter;

c. The wiring is correct.

After inspection, turn the valve on to fill the pipe up and make sure there is no leakage and the gas
inside the pipe is eliminated. Switch on the power supply and the flowmeter is ready to use after 10
minutes warm -up.

If there is any problem, please refer to the Section 9 for troubleshooting. If still not working properly,
contact the manufacturer immediately.

MODBUS register address definition

Protocol Protocol Date
Addresses Addresses Register definition
) format
{ Decimal) {HEX)
Float ) ) )
4112 0x1010 Instantaneous flow floating point representation
Inverse
Float . ) : }
4114 0x1012 Instantaneous velocity floating point representation
Inverse
Float i i i
4116 0x1014 Flow percentage floating point representation ¢ Battery
Inverse | supply meter reserved)
Float ] ) ’ ]
4118 0x1016 Fti Tfloating point representation
Inverse
Long
4120 0x1018 Positive cumulative numerical integer part
Inverse
Float _ ] !
4122 0x101A Forward cumulative Numeric Decimal part
Inverse
Long ] s
4124 0x101C Reverse cumulative numerical integer part
Inverse
Float ) )
4126 0x101E Reverse cumulative value fractional part
Inverse
. Instantaneous flow unit
Unsigned : . ) . . . :
4128 0x1020 short oLs 1M 2L/H 3IM3S 4M3MM SIM3MH BT/S
HET/S 7T/M 8T/H 9:GPS 10:GPM 11:GPH
4129 0x1021 Unsigned Cumulative total unit
short 0oL 1M3 2T 3:USG
4130 0x1022 unsigned Upper limit alarm
short PP
4131 0x1023 unsigned Lower limit alarm
short
Unsigned
4132 0x1024 Atc alarm
short
unsi d
4133 0x1025 nsigne System alarm
short




