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E-mag C type electromagnetic flowmeter model selection code

a b c d e f g h i j

M F / C □ □ □ □ □ □ □ □ □ □ □ □ □ □ □

a. Inside nominal diameter (mm)
Code Inside

diameter
Code Inside

diameter
Code Inside

diameter
030 3 125 125 901 900
060 6 151 150 102 1000
100 10 201 200 122 1200
150 15 251 250 142 1400
200 20 301 300 162 1600
250 25 351 350 182 1800
320 32 401 400 202 2000
400 40 451 450 222 2200
500 50 501 500 242 2400
650 65 601 600 262 2600
800 80 701 700 282 2800
101 100 801 800 302 3000

f. Explosion-proof mark *
0 without
1 Exdibmb II CT6 Gb (only round converter integrated,
magnetic button)
ExdibmbIIB+H2T6 Gb (only square converter integrated,
magnetic button)
List out the structure of the converter (square or round) If
this code is selected.
2 ExdibmbIIB+H2T6 Gb (only square converter
separated, magnetic button)
3 ExibmbIIB+H2T6 Gb (square converter separated,
converter in the safe area)

g. Accessories
0 without
1. Grounding electrode (DN25-DN3000)
2. Grounding flange (DN15-DN3000)
3. Inlet protection flange (DN65- DN1600)
4. Electrode scraper mechanism (DN300- DN3000)
5. Grounding ring (DN15-DN3000)
6. Inlet protection ring (DN65-DN600)

b. Nominal pressure (MPa)
06 0.6 (DN700～DN3000)
10 1.0 (DN15～DN2200)
16 1.6 (DN15～DN1600)
40 4.0 (DN3～DN700)
63 6.3 (DN15～DN500)
xx For special orders

h. Structure
CR separated, Chinese menu
CH integrated, Chinese menu
* 10m of STT3200 cable is supplied with the instrument of
separated type, order additionally if it is not enough.

c. Lining material
1. Polytetrafluoroethylene
(F4)

(DN15～DN1600)

2. Poly neoprene (DN40～DN3000)
3. Polyurethane (DN15～DN600)
4. Fluoroethylenepropylene
(F46)

(DN15～DN500)

(over DN50, including DN50 additional mesh)
5 PFA (DN15～DN500)
(over DN50, including DN50 additional mesh)

i. Power supply
1 85～265V 45～400Hz
2 19～40V D.C.

j. Converter type
01. Square separated, button, single current, single pulse, dual alarm,
RS232
02. Square separated, button, single current, single pulse, dual alarm,
RS485
03. Square separated, button, single current, single pulse, dual alarm,
HART
04. Square separated, magnetic button, single current, single pulse,
dual alarm, RS232
05. Square separated, magnetic button, single current, single pulse,
dual alarm, RS485
06. Square separated, magnetic button, single current, single pulse,
dual alarm, HART
07. Round integrated type, button, single current, single pulse, dual
alarm, RS485
08. Round integrated type, button, single current, single pulse, dual
alarm, HART
09. Round integrated type, magnetic button, single current, single
pulse, dual alarm, RS485
10. Round integrated type, magnetic button, single current, single
pulse, dual alarm, HART
11. Square integrated type, button, single current, single pulse, dual
alarm, RS232
12. Square integrated type, button, single current, single pulse, dual
alarm, RS485
13. Square integrated type, button, single current, single pulse, dual
alarm, HART
14. Square integrated type, magnetic button, single current, single
pulse, dual alarm, RS232
15. Square integrated type, magnetic button, single current, single
pulse, dual alarm, RS485
16. Square integrated type, magnetic button, single current, single
pulse, dual alarm, HART
17. Square separated, button, single current, single pulse, dual alarm,
Profibus DP

d. Electrode material
1. Stainless steel 316L
2. Hastelloy B
3. Hastelloy C
4. Titanium
5. Platinum-iridium alloy
6. Tantalum
7. Stainless steel is coated with carbide

e. Housing protection
1 IP65
2. IP68+ IP65 (which means sensor IP68+
converter IP65,
(only 2, 3 is optional for C code; only is optional for
0 h code; only CR is optional for f code; only 01-06
is optional for j code)
3. IP67 (only 2, 3 is optional for C code; only 0 is
optional for f code; only CH is optional for h code;
07-10 is optional for j code)
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E-mag C Type Electromagnetic Flowmeter Use Instructions
A. Flowmeter and sensor

1. Product function and purposes
1.1 Product features
The electromagnetic flowmeter is a kind of flowmeter made by adopting Faraday law of electromagnetic
induction. This product is made by adopting the latest technology of modern electromagnetic flowmeter
with following features:

a) The measurement is not affected by the change of liquid density, viscosity, temperature, pressure and
conductivity;

b) There isn�t component which may impede flowing in the measuring tube, without pressure loss,
straight pipe section shall be relatively low;

c) The inside nominal diameter DN3- DN3000. Several selections are available for the sensor lining and
electrode material;

d) The converter adopts new excitation method, and features low power consumption, stable zero point
and high precision.

e) The converter can be formed in integrated or separated type with the sensor;

f) The converter adopts 16-digit high performance microprocessor, 3-line 128×64 LCD lattice Chinese
character display, and features convenient parameters setting, reliable programing;

g) The flowmeter is the bidirectional measurement system, and is installed with three integrators to
record the total volume: forward total volume, reversed total volume and total difference; it can display
forward flow and reverse flow volume, additionally, it can output: current, pulse, digital communication;

h) The converter adopts surface mounting technology (SMT) with the functions of self-inspection and
self-diagnosis;

i) The rubber and polyurethane lining sensor adopts intrinsic immersion structure;

j) The explosion-proof instrument can be used for corresponding explosion-proof site.

1.2 Main purpose
E-mag electromagnetic flowmeter is used for measuring the volumetric flowrate of conductive liquid and
serous fluid in the closed pipe, and is applicable to chemicals, power, mining and metallurgy, water
supply and drain, paper making, medicine, foods and so on.

2. Product type and structure
2.1 Structure
The electromagnetic flowmeter composes of electromagnetic flowrate sensor and electromagnetic
flowrate converter.

2.2 Product type (Diagram 1)
Varied lining and electrode materials for the sensor of E-mag C electromagnetic flowmeter are available.

The converter can be assembled in integrated flowmeter or separated flowmeter with the sensor.

The converter of integrated flowmeter has two structure types: square and round.

The converter has press button and magnetic button types according to the operation button type.

E-mag C explosion-proof electromagnetic flowmeter is used for regulated explosion-proof site.
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E-mag

开 封 仪 表 厂

分离型方转换器一体型 圆转换器一体型

Diagram 1 Product assembly type

2.3 Code and nameplate (Diagram 2)
E-mag C type electromagnetic flowmeter has varied contents for selecting, for the convenience of user
in model selection, ordering and factory production management, all elements of the product are
indicated with numerical code, please see the code list for the code on the nameplate.
Because the converter is tested according to the auxiliary sensor, please keep the code number on the
converter tag consistent with the whole device nameplate. Main parameters of the code are listed on the
nameplate of the flowmeter, the actual working temperature and pressure of the flowmeter are not
allowed to exceed the rated value.

产品编码

公称通径 mm

编 号

介质温度 ℃

公称压力 MPa

位号

日 期

仪表系数

开封仪表有限公司 豫制02000003MC

R

E-mag 电磁流量传感器

Diagram 2 Nameplate

2.4 External and installation dimension
2.4.1 External and installation dimension of the separated converter (please see Diagram 3)

1 2 . 3 8 2 Ltr/s
> 2925988 Ltr

69

常规分离型转换器 防爆分离型转换器

21
6

16 3

3 -φ6.5

23
4

29 34.5 34.5 34.5

26
2

70

2 77 84 1 65

22
0

20
0

4-
φ 1 2

Diagram 3 Outside diagram of the separated converter

Square converter
integrated

Round converter
integrated

Separated

E-mag electromagnetic
flowrate sensor

Product code Position code

Inside nominal
diameter

Nominal
pressure

Medium
temperature

instrument
coefficient

Serial Number Date

Kaifeng Instrument
Co., Ltd.

YZ No.02000003

Common separated
converter

Explosion-proof separated
converter
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2.4.2 External and installation dimension of sensor and integrated type (Diagram 4-Diagram 6)
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27
0
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8 4

防 爆 一 体 型

方 形 转 换 器

普 通 一 体 型 配 接

方 形 转 换 器

Diagram 4 Outside diagram of DN3- DN321.6MPa, 4.0MPa sensor and integrated type
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Diagram 5 Outside diagram of DN40- DN600 integrated type and sensor
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Diagram 6 Outside diagram of DN700- DN3000 sensor

3. Working principle and structure characteristics
3.1 Working principle
The measuring principle of the electromagnetic flowmeter is based on Faraday law of electromagnetic
induction (Diagram 7). The measuring tube of the sensor is the short non-magnetic conductive alloy tube
with insulating lining, its diameter is D. Two electrodes cross through the pipe along the pipe radial
direction and are fixed on the measuring tube, its electrode tip is basically in parellel with the inside
surface of the lining. When excitation coil is excited with the bidirectional square wave pulse, it generates
the work magnetic field of magnetic flux density is B at the direction vertical with the axis of the
measuring tube. Then, if the liquid of certain conductivity flows through the measuring tube at average
flowrate V, it will cut the magnetic lines of force and detect the electrodynamic potential E. The
electrodynamic potential E is the product proportional to magnetic flux density B, the measuring tube
internal diameter D and average flowrate V, the electrodynamic potential E (flowrate signal) is tested by
the electrode and sent to the converter with cable. After amplifying and processing the flowrate signal,

External dimension and weight Flange dimension (standard: GB/T9115)

Inside
nominal
diameter

Reference
weight

PressureInside
nominal
diameter
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the converter can display signals such as flowrate, total volume, and can output pulse, analog current
and so on.

3.2 Structure of the sensor (Diagram 8)
E-mag C electromagnetic flowmeter features compact structure and short connection dimension, its
lining and electrode material are applicable to varied liquid and serous fluid. Because square wave pulse
excitation is adoptd, the whole device features low power consumption and stable zero point.

The main parts of the sensor include measuring tube, electrode, excitation coil, iron core and magnetic
yoke, housing; independent junction box is also installed for the sensor of the separated flowmeter.

The rubber and polyurethane lining sensor adopts intrinsic immersion structure (IP68). If the sensor is
immersed in water or installed in the place where will be easily immersed in water, after confirming the
wiring on site, the junction box shall be sealed with sealant according to the use instructions of the
sealant.

B
V

E
X

Z

E∝ BV D

Y

D

通过电极的

测量管剖面
励磁线圈 测量管

电极

E:感应电动势 D:测量管内径

B:磁通密度 V:平均流速

接线盒

壳体

磁轭

测量管

电极

励磁线圈

Diagram 7 Working principle diagram Diagram 8 Sensor structure diagram

Sectional diagram of
the measuring tube
crossing through the
electrode

Electrode

Excitation coil Measuring
tube

E: Inductive electrodynamic potential
B: Magnetic flux density
D: Internal diameter of measuring tube
V: Average flowrate

Junction box

Housing

Magnetic
yoke

Measuring
tube

Electrode

Excitation
coil
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4. Main technical data
4.1 Technical data of the whole device and sensor

Standard JB/T9248-1999

Inside nominal
diameter

3, 6, 10, 15, 20, 25, 32, 40, 50, 65, 80, 100, 125, 150, 200, 250, 300, 350, 400, 450,
500,

600, 700, 800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400, 2600, 2800,
3000

Highest flow
velocity 15m/s

Precision
DN15- DN600 ±0.3% of the indicating value (flow velocity �1m/s); ±3mm/s

(flow velocity <1m/s)
DN3- DN10

DN700- DN3000
±0.5% of the indicating value (flow velocity �0.8m/s); ±4mm/s

(flow velocity <0.8m/s).
Liquid

conductivity �5uS/cm

Nominal
pressure

4.0MPa 1.6MPa 1.0MPa 0.6MPa 6.3 MPa 10 MPa

DN3- DN700 DN15-
DN1600

DN15-
DN2200

DN700-
DN3000

DN15-
DN500

For special
orders

Lining material Polytetrafluoroethylene, poly neoprene, polyurethane, fluoroethylenepropylene (F46),
additional mesh PFA

Environment
temperature

Sensor -25�～+60�

converter and integrated type -10�～+60�;
-40�～+60�（Special ordering）

Maximum liquid
temperature

Integrated 70�

Separated

Poly neoprene lining 80�; 120�(list out when ordering)
Polyurethane lining 80�

Polytetrafluoroethylene
lining

100�; 150�(list out when ordering)Fluoroethylenepropylene
(F46)

Additional mesh PFA
Signal

electrode and
grounding
electrode
material

Stainless steel 316L, Hastelloy C, Hastelloy B, titanium, tantalum, platinum-iridium
alloy, stainless steel is coated with tungsten carbide

Electrode
scraper

mechanism
DN300- DN3000

Material of
connecting
flange

Carbon steel

Material of
grounding
flange

Stainless steel

Inlet protection
Flange material

DN65- DN150 Stainless steel
DN200- DN1600 Carbon steel + stainless steel

Housing
protection IP65, IP67, IP68 (applicable range of different levels please refer to product code)

Explosion-proof
mark of the

explosion-proof
type instrument

Code f is 1(E-mag CH) round ExdibmbⅡCT6 Gb
Code f is 1, 2(E-mag CR, CH) square ExdibmbIIB+H2T6 Gb

Code f is 3(E-mag CR) sensor ExibmbIIB+H2T6 Gb
Space

(separated)
The distance between the converter and the sensor shall not exceed 100m, special

ordering if it exceeds 100m.
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4.2 Technical data of converter

Power supply
AC 85～265V, 45～400Hz

DC 19- 40V
Power <20VA (including sensor)

Operation button
and display

Depressed
button type

 All parameters can be set with 4 membrane buttons (Diagram 9),
additionally, the converter can also be set and programmed with
external PC (RS232, RS485);

 3-line LCD, wide viewing angle, wide temperature range, with
backlight display:

The first line is 5-digit 7-section code display, and displays the flow
direction and flowrate value;

The second and third lines are character type lattice display, width
is 16 characters.

The second line displays alarm and flowrate unit;

The third line display flow velocity, percentage, blank pipe, forward
total volume, reversed total volume, and total difference.

Magnetic
button type

The display panel is the same as button type (Diagram 9),
approaching the button identifier with magnetic bar respectively, all
parameters can be selected, set and programmed with external PC
(RS232, RS485).

Internal
integrator

With forward total volume integrator, reversed total volume integrator and total
difference integrator.

Test mode
Through the converter programing test mode, all outputs are programing values, thus
reaching the purpose of testing the system.

Output signal

Current
output

 Full isolation, load < 600 Ω (at 20mA);
 Range: 4-20mA or 0- 10mA;

Pulse output

 Frequency range: 0- 5KHz, upper limit 1- 5KHz optional;
 Square wave or 25ms wide pulse;
 Transistor switch output with isolation protection, it can absor

250mA current, withstand voltage is 35V.

Alarm output

 Alarm (programing) high/low flowrate, blank pipe, fault state,
forward/reversed flowrate, analog value over range, pulse value
over range, pulse small signal removal;

 Transistor switch output with isolation protection, it can absor
250mA current, withstand voltage is 35V.
(Not isolated with pulse output.)

Digital
communication RS232, RS485, HART, Profibus DP

Isolation Isolation voltage between the output and input is 500V; isolation voltage between the
output and ground is 500V.
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显示窗口

流量单位

流量值

报警

可选显示:
流速、
正向总量、
反向总量、
差值总量、
百分比流
量.

295.08
x10 m3/h0

FLS 1.256m/s

下限

295.08
x10 m3/h0

FLS 1.256m/s

下限

显示窗口

（显示内容同左图）

4个按键

或磁键

键标记4处

或磁键位置

按键4个

方形转换器 圆形转换器

Diagram 9 Display and operation button of E-mag C type

5. Installation
Safety regulations are available for the design, test and power supply of flowmeter, user must strictly
abide by related regulations of this Instructions to ensure safe operation and running of the flowmeter.

5.1 Safety measures
In order to ensure the operator and device safety, the following terms must be abided by:

a) Before selecting the position and installing the flowmeter, please read this Instructions, additionally,
the safety requirements of the flowmeter, related device and device body environment must be taken
into consideration;

b) The instrument shall be installed and repaired by the technician with certain knowledge on instrument;

c) Correctly install the sensor and pipe of the flowmeter, ensure safe and reliable sealing performance,
the liquid pressure is not allowed to exceed the maximum working pressure listed on the nameplate;

d) Certain measures shall be taken to prevent electric shock;

e) The device for hoisting the flowmeter shall meet the safety regulations.

5.2 Check before installing
a) Check the flange, lining, housing and lead-out bushing;

b) Open the case cover, check if the wiring and PCB are loose or damaged;

c) Check if the model code on the nameplate is accordant with the ordering code.

5.3 Hoisting (Diagram 10)
The safe load and protective measures of the hoisting device shall meet the related regulations.

It is prohibited to lift the instrument with rope at the converter case body (integrated flowmeter) or
junction box (separated flowmeter).

> V 2 0 5 l /m i n

> V 2 8 34 0 m 3
> V 2 0 5 l / m in

> V 2 8 3 4 0 m3

Diagram 10 Correctly hoist the device

Flowrate
value

Alarm

Optional display:
Flow velocity,
forward total
volume,
reversed total
volume, total
difference,
percentage
flowrate.

Display
window

Flowrate
unit

4 buttons or
magnetic
button

Square converter

Lower
limit

Display window
(display contents
the same as the
left diagram)

4 button labels
or position of
magnetic
button

Round converter

4 buttons

Lower
limit
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5.4 Installation position in the pipe (Diagram 11)

> 2D N>5 D N

流
向

开口排放

>5
m

① 保 证 直 管 段 长 度

③ 介质充满管道

⑤ 垂直安装时,从下向上流. ⑥ 开口排放时,应避免气泡的影响和负压.

⑦ 避免负压,流量计不能安装在泵的抽吸侧. ⑧ 落差超过5m,应在仪表下游高

位上装自动排气阀,防止负压差损坏衬里.

对 于 大 口 径 传 感 器 （ 一 般 用 于 测 水 ） 可 在 表 上 游

加 装 排 气 阀 和 压 力 表 ， 以 排 除 空 气 ， 监 测 满 管 。

流 向

一 般 不 超 过 1 0

② 2只 电 极 相 对 位 置 应 基 本 水 平 .

④ 安 装 位 置 应 方 便 读 数 和 操 作 .

Diagram 11 Installation position of flowmeter in the pipe

a) The flowmeter can automatically test the forward flow and reverse flow. Because the manufacturer
has regulated the flow direction arrow on the instrument housing as the forward flow direction, therefore,
when installing the instrument, the flow direction arrow shall keep consistent with the actual forward flow
direction on site. For separated instrument, exchange the wiring of EXT+ and EXT-terminals at one end
of the exchange converter, which means to switch the flow direction (Diagram 11�).

b) In order to ensure the measuring precision, the straight pipe section at the upper reach side of the
sensor shall have at least 5 times of pipe radial length. When devices such as tapered pipe, orifice and
valve are over 5 times of pipe radial of the sensor, its influence can be neglected. The straight pipe
section at lower reach side of the sensor shall be at least 2 times of pipe radial length (Diagram 11�).

c) In order to ensure reliable measurement, what is important is that the electrode shall be completely
immersed in the tested liquid, the sensor can be installed at any position (horizontal, vertical, inclined) If
the wiring of the electrode basically keeps at horizontal position (the and included angle with the
horizontal line is 10°), in order to further reduce the influences of air bubble to measurement, the working
pressure may be moderately increased (Diagram 11 �, �).

Flow
direction

Ensure the length of
straight pipe section

Do not exceed 10°

The relative position of 2 electrodes
shall be basically horizontal.

The exhaust valve and pressure meter are installed at the
upper reach of the meter for big caliber sensor (used for
measuring water) to remove air, monitor the full pipe.

Medium is filled in the pipe The installation position shall be convenient
for reading and operation.

Keep vertical when installing,
keep liquid flowing upwards.

Flow
direction

When discharging via opening, the
influence from air bubble and negative
pressure shall be prevented.

Opening
discharge

Negative pressure shall be avoided, the
flowmeter shall not be installed in the suction
side of pump.

If the fall head exceeds 5m, the automatic exhaust
valve shall be installed at instrument lower reach
high level, prevent negative pressure difference
damaging the lining.
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d) In order to ensure that the measuring tube of the sensor is full of liquid, the sensor can be installed at
the lowest part of the U type pipe (Diagram 11�);

e) For horizontal installation, the converter case body (or junction box) shall keep at horizontal position
shown in Diagram 11�;

f) For vertical or inclined installation, the liquid shall flow downwards, additionally, the installation position
shall be convenient for wiring the instrument and reading (Diagram 11④, �).

g) Negative pressure shall be avoided in the pipe, otherwise, it may damage the lining (Diagram 11�,
�, �).

5.5 Selection of installation site (Diagram 12)

① 防止滴漏. ② 避免过大温差.

③ 避 开 强 震 . ④ 防止暴晒.

Diagram 12 Selection of installation site

If the installation site is exposing in intensive sunlight, shelter shall be constructed. Avoid strong vibration
and high temperature change, additionally, prevent corrosive liquid on the instrument, otherwise, it may
damage the instrument. The magnetic field strength of the position to install the instrument shall <
400A/m.

5.6 Requirements on the connection of sensor (including integrated) and pipe
First, the sensor itself can�t be used as the load supporting point, and can�t support the adjoining work
pipe which shall be supported with the pipe (Diagram 13�). Additionally, avoid high pull stress when
installing the sensor, the influence from the stress of the heat expansion of the adjoining pipe shall be
eliminated.

When installing the sensor, the measuring tube shall be coaxial with the process pipe. For the DN�50
sensor, the axial deviation shall not exceed 1.5mm, for DN65- DN300 sensor, which is not allowed to
exceed 2mm, for DN�350 sensor, which is not allowed to exceed the 4mm;

The flange gasket installed between the flange shall have excellent corrosion resistant performance, this
gasket is not allowed to stretch in the pipe (Diagram 13�);

The thread of the bolt and nut for fixing the instrument shall keep good condition without damage, and
shall be lubricated excellently. Tighten the bolt with torque wrench according to the flange dimension and
moment of force. When welding or cutting the adjacent pipe of the sensor, isolation measures shall be
taken to protect the lining from heat (Diagram 13�).

Prevent drop. Avoid high temperature
difference.

Avoid strong vibration Prevent intensive sunlight.
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5.7 Special flange
a) Inlet protection flange

If the tested liquid has strong abradability, the inlet protection flange shall be installed at the sensor inlet,
its lip insert into the hole of the sensor to reduce the lining wear (Diagram 14�);

b) Grounding flange

For non-conductive pipe, in order to acquire the liquid potential (zero potential), the grounding flange
shall be installed between the sensor flange and pipe flange (Diagram 14�).

漩涡

① 合理支撑,传感器不能作为荷重支撑点.

② 垫圈对中,避免产生涡流.

③ 远 离 火 焰 . ② 接地法兰

① 进口保护法兰

M6深10螺孔

支撑

Diagram 13 Connecting cautions diagram Diagram 14 Special flange

5.8 Connecting with metal pipe, wiring and grounding
The flowrate signal is the differential signal with medium as the reference point (0V), the signal reference
point (0V) and metal measuring tube are connected in the sensor. Although the flow meter can acquire
medium potential (0V) through the connecting bolt of pipe flange and the instrument flange, but the
regular method is to install the electric wiring, shown in Diagram 15�, thus ensuring the reliable output
of flowrate with medium of 0V.

The sensor shall also be installed with grounding cable, shown in Diagram 15 �, the grounding
resistance shall < 10Ω.

5.9 Connecting with non-conductive pipe, wiring and grounding
When connecting with non-conductive pipe (such as plastic pipe, metal pipe with lining), please operate
according to Diagram 15�, �.

5.10 Connecting with the cathode protection pipe, wiring and grounding (Diagram 15④)

If the system with sensor adopts cathode protection, or adopts electrolysing process in the flow, then
certain measures shall be taken to ensure:

a) The power frequency current is not allowed to flow through the liquid in the sensor;

b) Any power frequency current which flows through the sensor body is not allowed to exceed 10A
(effective value).

The pipe network with cathode protection, because its system potential is not fully ground potential, it will
generate interference electric potential. To remove such electric interference, add the bypass wiring and
grounding flange as shown in Drawing, the insulation between the bolt and flange shall be ensured with
insulating bushing and insulating gasket. Additionally, bypass line has adequate carrying capacity to

Supporting

Reasonable supporting, the sensor can�t be
used as the load supporting point.

Gasket centering, avoid
generate vortex current.

Vortex

Inlet protection
flange

M6 Depth 10
screw hole

Keep far from
flame

Grounding
flange
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protect the bypass cathode current. Moreover, the flange on onside of the instrument shall be tightly
connected with corresponding grounding point.

大地

密封垫圈

流 向

密封垫圈

大地

流向

连 线

连 线

连 线

接地 法兰

接地法兰

大地

密封 垫圈

大地

绝缘

套筒

绝缘

垫圈

绝缘密

封垫圈
绝缘密

封垫圈
接地

法兰

≥4mm
2
铜线

接地电阻≤10Ω
≤1Ω(防爆型)

≥4mm2 铜线
接地电阻≤10Ω

≤1Ω(防爆型)

≥4mm2 铜线
接地电阻≤10Ω

≤1Ω(防爆型)

≥4mm
2
铜线

接地电阻≤10Ω
≤1Ω(防爆型)

① 传感器与管道的连接、电气连线和地线

- - --金属管道

② 传感器与管道的连接、电气连线和地线

-- - -非金属管道，传感器装有接地电极
③ 传感器与管道的连接、电气连线和地线

- - --非金属管道，传感器无接地电极

④ 传感器与管道的连接、电气连线和地线

--- - 具有阴极保护的管道

Diagram 15 Connecting of sensor and pipe, electric appliance wiring and grounding cable

Connecti
ng line

Ground

�4mm2 copper cable
grounding resistance �10Ω

�1Ω (explosion-proof type)

Sealing
gasket

Connecting of sensor and pipe, electric
wiring and grounding cable
---- Metal pipe

Sealing
gasket

Ground

�4mm2 copper cable
grounding resistance �10Ω
�1Ω (explosion-proof type)

Connecting of sensor and pipe, electric wiring and
grounding cable
------Non-metal pipe, the sensor is installed with grounding
electrode

Sealing
gasket

Connecting
line

Grounding
flange

Flow
direction

Ground
�4mm2 copper cable grounding
resistance �10Ω
�1Ω (explosion-proof type)

Connecting of sensor and pipe, electric wiring and grounding
cable
-----Non-metal pipe, the sensor is not installed with grounding
electrode

Connec
ting line

Grounding
flange

Ground

Flow
direction

�4mm2 copper cable
grounding resistance �10Ω
�1Ω (explosion-proof type)

Insulating
sleeve

Insulating
gasket

Insulatin
g sealing
gasket

Groundin
g flange

Insulating
sealing gasket

Connecting of sensor and pipe, electric wiring
and grounding cable
----Pipe with cathode protection
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B Converter
6. Converter structure
Since the combination of converter and sensor has integrated and separated types, therefore, the
converter has two structure types: integrated flowmeter converter and separated flowmeter converter
(Diagram 16).

295.08

流速 1 .25 6m /s

m 3/h

方形转换器 圆形转换器

Diagram 16 Structure of converter

Converter itself includes button type and magnetic button type according to the operation mode.
3-line LCD, wide viewing angle, wide temperature range, with backlight display. All parameters can be
set with 4 operation buttons, the converter can also be set and programmed with external PC, please
see Diagram 33 and Diagram 34 for the programing and connecting with RS232 and RS485
communication protocol.
The converter module is installed in the aluminum alloy case, the converter is fixed on the sensor, or
installed independently (wall or panel mounting). The converter mainly has three circuit board
subassemblies: main board, display panel, auxiliary board.
The main board achieves the functions of measurement and input output.
The display panel achieves the functions of flowmeter measuring display and parameters setting (which
means flowmeter programing).
The auxiliary board achieves the function of communication.
When replace with the well adjusted circuit board on site, basically without precision loss.
All circuits of the converter adopt SMT surface installation type, therefore, user doesn�t have the ability of
site repair, additionally, static protection is necessary for the boards, therefore, user is not allowed open
the converter onsite.
7. Working principle of converter (Diagram 17)
The converter adopts new excitation method, therefore, the flowmeter features with excellent stable zero
point and measuring precision. The converter provides precise, frequency variable, bidirectional
constant current driving current to the sensor for driving the excitation coil of the sensor. Its work
frequency is controlled with SCM computer without the influence from power frequency change. When
the excitation circuit is at the reversed direction of the magnetic field, one high reversed voltage is
provided by the energy recovery system to accelerate the suppression of magnetic field resistance at
reversed direction and drop the power consumption.
The current which flows through the flowmeter generates one light differential signal on the sensor
electrode, and the signal is input to the measurement system of the converter. After amplifying with input
impedance amplifier, filtering and automatic zero point adjustment and plus control, through high
performance and high precision VFC conversion, the analog signal is converted into digital value. After
sampling the digital signal, the SCM computer calculates the flow velocity and expected measuring
values, analog output, pulse output value etc. LCD screen displays the measuring values.

Square
converter

Round
converter

Flow
velocity
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传 感 器

转 换 器

AL M H

I O U T

I C O M

P O U T

A L M H

A L M L

P C O M

A C O M

+ +

+

- -

-

I O U T

电 源 输 出 至 各级 D 型 通 讯 口

外接 装 置

操 作 键

显 示 系 统

单 片 机

测 量 系 统

测 量系 统

TR X + ( A )

T R X - ( B )

T C O M

S I G G N D

D S 1
S I G 1
S I G 2
D S 2

D S 1
S I G 1
S I G 2
D S 2
S G N D

C D 1
C D 2

G N D G N D

E X T +
E X T -

S T T 3 2 0 0 电 缆

RS 4 8 5 / R S 2 3 2

8 5～ 2 6 5 V a . c 或

1 9 V ～ 4 0 V d . c

Diagram 17 Working principle of the converter

8. Converter programing (setting)
Electromagnetic flowrate converter may be programmed with operation button or computer programing
(setting). When computer programing (RS232 or RS485) is adopted, it can be operated with the
demonstration software provided by the manufacturer, or user may edit suitable communication program
according to the communication protocol provided by the manufacturer.
The button label of the magnetic button converter is the same as the press button (Diagram 9), their
software menu structure is the same, magnetic button changes the action of the press button into
approaching and leaving corresponding magnetic button.
The button labels of round converter and square converter are corresponding one by one according to
the table below:

Square � �

Round 

The programing (setting) method with operation button is introduced with the square button converter,
which is the same for programing the round converter.

8.1Work parameters menu structure of operation button programing
The work parameters of this converter adopt tree menu structure (Diagram 18), its work parameters are
arranged in corresponding menu page (or submenu in the main menu) according to the flow

measurement or analog output. The menu shown in Diagram 19 is applicable to directly
programing with press button or magnetic button on the converter board, user may use “(separated)� or
“(integrated)� button to turn the page of the menu vertically; use “(separated)� or “(integrated)� button to

turn the page of the menu horizontally. The right side of the menu item is marked with “I� and “II�
mark, which mean the parameters for level 1 and level 2 security parameters respectively, the level 1 or
level 2 work parameters can only be modified by inputting corresponding security password (or security
code). The work parameters of level 1 security can be adjusted by the user in this level; work parameters
of level 2 security can only be adjusted by allowed engineering technicians in this level. The meanings of
the work parameters will be introduced respectively in following part according to the operation mode.

Sensor

operation
button

Converter

Display
system

External
device

Measur
ement
system

Measurement
system

SCM

cable

Power is output to
different levels

D type
communication

port

or
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The first line is
the "page name"

of the
parameters page

Flow measurement
range parameter

Flow measurement
range

Flow volume unit

Measurement time
constant

Flowrate removal
flow velocity

Flowrate display
precision

Flowrate direction
setting

Peak suppression
allowed

Peak suppression
value

Peak suppression
time

Analog output
parameters

Current output
type

Current output zero
point *

Current correction
coefficient *

Digit output
parameters

Pulse output type

Pulse output
coefficient

Frequency output
upper limit

Total volume
integrating
parameters
Flowrate total
volume unit

Total volume
reset allowed

1# alarm
parameters

1# alarm allowed

System alarm
allowed

Forward alarm
allowed

Reversed alarm
allowed

Removal alarm
allowed

Blank pipe alarm
allowed

Upper limit alarm
allowed

Lower limit alarm
allowed

Analog alarm
allowed

Pulse alarm
allowed

2# alarm
parameters

2# alarm allowed

System alarm
allowed

Forward alarm
allowed

Reversed alarm
allowed

Removal alarm
allowed

Blank pipe alarm
allowed

Upper limit alarm
allowed

Lower limit alarm
allowed

Analog alarm
allowed

Pulse alarm
allowed

Flowrate alarm
parameters

Flowrate alarm
upper limit

Flowrate alarm
lower limit

Flowrate alarm
return difference

Blank pipe test
parameters

Blank pipe test
allowed

Blank pipe setting
test

Sensor
parameters table

Flow velocity zero
point correction
Flowrate calibration

coefficient

Sensor caliber

Excitation
method select
Flowrate multiplying

coefficient

Sensor code 1

Sensor code 2

Test mode
parameters

Test mode
setting

Flowrate test

Flow velocity
test

Percentage test

Frequency test

Current measurement
range

Communication
parameters setting

Communication
Address setting

Communication
rate setting

Security code
parameters

1# security code *

2# security code *

Forward integrating
low level

Forward integrating
high level

Reversed integrating
low level

Reversed integrating
high level

Note: Level 1
security
Level 2
security
User
modification
invalid

Diagram 18 Menu structure of programing with button

Button moves
horizontally

Press to return "flow measurement
range parameters" page

Button moves
downwards
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8.2 Button function

The converter panel has "", "�", "�" and "" four membrane button switches, which are used for
finishing the operation all programs of the converter. This section introduces the button functions
after inputting password to enter into programing (setting) state.

8.2.1 "� button (Diagram 19)

button is used for switching between the function menu pages. When the "page name" is
displayed in menu of each page, press the "“ button, the converter display window switches from the
"page name" of the current menu page to the "page name" of the next menu page.

8.2.2 "� button (Diagram 20)

"“ button is used for switching between the parameter items (including "page name ") of some menu
page, press the "“ button, the converter display window switches from certain parameter item to the next

parameter item of the current menu page.

参数1

参数3

参数2

页名

菜单页 菜单页

参数1

参数2

参数1

参数2

参数3

参数4

页名 页名

Diagram 19 Switching between the menu pages Diagram 20 Switching between the menu items

8.2.3 "�" and "�� button
"�" and "�� button are used for adjusting certain parameter, including numerical parameter or selective
parameter. For numerical parameters, press the "�� button to increase the parameter value by one,
press the "�� button to decrease the parameter value by one; for selective parameters, press the "��
button or "�� button to change the optional value of once parameter item. After adjusting the
parameters, press the ““ button to save the adjusted parameter value and switch to the next parameter
item.

8.3 Programing with button
8.3.1 Starting
After completing the electric connection of the instrument (see C wiring) and confirming correct
connection, power on the flowmeter system. After short time delay, the instrument window displays
"Kaifeng Instrument Co., Ltd." and "electromagnetic flowmeter V X. X" (version number of the flowmeter
software). Then, after several seconds of initialization, the flowmeter displays the flowrate and unit, and
enters into measuring state. If fault is foundation during the flowmeter system self-diagnosis, it will timely
give and display the alarm indication and alarm type (see Appendix B).

8.3.2 Observing the measuring value (Diagram 21)
When the flowmeter is working, one line of big number is displayed at the upper part of the converter
display window, which is used for displaying flowrate, the middle line is text for displaying alarm and
flowrate unit, the lowest line is symbol, number and unit, press the “�� button to select and display one
of the following items: Flow velocity, flowrate percentage, forward total volume, total volume of verified
reversed total volume. When programing is "allowed", hold down the ““ button for 2s to reset the
total volume.

Menu page

Page name

Parameter 1

Parameter 2

Parameter 3

Parameter 4

Menu page

Page name

Parameter 1

Parameter 2

Page name

Parameter 1

Parameter 2

Parameter 3
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When there�s alarm, besides bell flashes at the left position of the display window, the alarm type will
display (if there�s over one alarm, the alarm type will be displayed by turn), it can set alarm signal output,
user may identify the alarm and find out the reason of fault with reference to the alarm parameter items
given in the alarm menu page.

When the flowrate display is negative, it means the flowmeter defines the current flow direction as
reversed flow direction. For the separated converter, if the flow direction of liquid in the pipe is consistent
with the flow direction mark of the flowmeter, and user want to define the flow direction as forward flow
direction, please system cut off power supply of the system, then exchange the EXT+ and EXT-
excitation cable of the converter excitation terminal, the supply power, flowrate displays positive value.

The above mentioned measuring parameters are read-only parameters. After powering on, the
flowmeter systems work at measuring state, if the user holds down the ““ button for 3s, the system
enters into security parameters selection menu page, after selecting corresponding security level, the
system enters into menu system, which means the programing (setting) state, for adjusting the
parameter item according to the security level. At the programing (setting) state, in any menu “page
name� position, user holds down the "�� button for 3s to exit menu system and return flowrate
measuring state.

8.3.3 Input security code
When the work parameters of the flowmeter should be adjusted, please enter into programing (setting)
state. Input corresponding security code. This code is 5-digit, code value ranges 00000~99999. User
level password (level 1 security) is "10760", after inputing, the "level 1 security “ parameter item value
can be programmed in the menu; after inputing, the "level 2 security" and “level 1 security� parameter
item value can be programmed in the menu; (Diagram 18). The parameter item which is not covered in
security control of specific level, the value modification is invalid (the new value is not saved).

Under measuring state, hold down the ““ button for 3s, the system will require to input security code

(Diagram 21). Press the ““ button to move the cursor. The digit position pointed by the cursor can be
set at the required value by pressing the “�"or "�� button. Repeat the above steps, finish inputting all
password values, then hold down the ““ button for 3s and enters into the first line of the first submenu
(page name). If the input password is not correct, the system will return to the measuring state.

8.3.4 Selecting and adjusting theparameters
After confirming the security level, work parameters of the converter can be selected and adjusted (all

parameters of corresponding security level). User may press the ““ button to switch between the
menu page, press the ““ button to switch between the parameter items of the menu page, and save the
adjusted value of the previous parameter item, press the “�"or "�� button to adjust the parameter value

or parameter item (such as flowrate unit).

If the parameter value of parameter item is selective, after entering into the parameter item, hold down
the “�"or "�� button, one line below it displays available items, such as the selection of flow volume
unit, please see Diagram 22. If the parameter value of parameter item is numerical (such as flow
measurement range), the same as the method of inputting security code.
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流 量 量 程参 数
"页 名 "

显 示 页

流 量 量 程范 围

流 量 体 积单 位

流 量 体 积单 位

或

请 输 入 密 码

例: 将"流量体积单位"由"L tr "改为"m "。3

切 换 第 三行 显 示

% 65 . 6 6 % 百 分 比

流量

> 10 3 5 2 7 6 8 6 升 正 向

总 量

< 23 0 3 升 反 向

总 量

* 10 3 5 2 5 3 8 3 升 差 值

总 量

流速 1. 2 5 6 m / s 流 速

在 测 量 状 态

按 3 秒钟

2 9 5. 0 8

F L S 1 . 25 6 m /s

x 1 0 m 3 / h
0下限

进入 项 目

0 01 2 0

L t r

m
3

存 贮 并 进入

下 一 参 数项 。

Diagram 21 Measuring value display operation Diagram 22 Selected type parameters programing

8.4 Parameters specifications
In order to conveniently describe the parameters, parameters are listed out according to the menu page
and parameter items in menu of each page, shown as below:

8.4.1 Flowrate and analog output menu page

Lower
limit

Switch the third
line display

Percent
age
flowrate

Forwar
d total
volume

Revers
ed total
volume

Total
differen
ce

Flow
velocityFlow

velocity

Rise

Rise

Rise

Hold for 3s
under
measuring state

Please input
password

For example: Change the "flow volume
unit" from "Ltr" into "m3".

"page
name"
display
page

Flow measurement
range parameter

Enter into Item

Flow measurement range

Flow volume unit

Flow volume unit

Save and enter
into the next
parameter item.
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流 量 模 拟 输 出

模 拟 输 出 参 数

电 流 输 出 类 型 可 选 择 :

0 ～ 1 0 m A
4 ～ 2 0 m A

生 产 厂 参 数 , 用 户 输 入 无 效 ( 不 存 贮 ) 。

生 产 厂 参 数 , 用 户 输 入 无 效 ( 不 存 贮 ) 。

电 流 输 出 零 点

电 流 校 正 系 数

流 量 体 积 单 位 可 选 择 : m 3 / h m 3 / m m 3 / s
L / h L / m L / s

测 量 时 间 常 数

流 量 切 除 流 速

可 选 择 : 1 秒 2 秒 3 秒
4 秒 6 秒 8 秒

1 0 秒 1 5 秒 3 0 秒

5 0 秒

流 量 方 向 设 定 可 选 择 : 定 义 流 体 流 向 为 正 向 或 反 向 。

尖 峰 抑 制 时 间

可 选 择 ： 允 许 ： 信 号 处 理 时 启 动 变 化 率 抑 制 算 法 。

禁 止 ： 信 号 处 理 时 关 闭 变 化 率 抑 制 算 法 。

该 系 数 选 定 欲 抑 制 尖 状 干 扰 的 变 化 率 ， 按 流 速 的 百 分 比 计 算 ， 分 为 0 . 0 1 0 、 0 . 0 2 0 、 0 . 0 3 0 、 0 . 0 5 0 、 0 . 0 8 0 、
0 . 1 0 0 、 0 . 2 0 0 、 0 . 3 0 0 、 0 . 5 0 0 、 0 . 8 0 0 m / s 十 个 等 级 ， 等 级 百 分 比 越 小 ， 尖 状 干 扰 抑 制 灵 敏 度 越 高 。 注 意 ， 在 应

用 中 ， 并 不 见 得 灵 敏 度 选 得 越 高 越 好 ， 而 是 应 根 据 实 际 情 况 ， 试 验 着 选 择 。

尖 峰 抑 制 允 许

尖 峰 抑 制 数 值

小 信 号 时 的 流 量 切 除 值 , 单 位 ： m / s 。 当 流
量 信 号 低 于 该 值 时 , 流 量 计 所 有 输 出 为 零 。

“ 流 量 量 程 范 围 ” 指 流 量 上 限 ( 满 度 1 0 0 % )

时 的 流 量 数 值 。 其 单 位 决 定 于 参 数 “ 流 量

体 积 单 位 ” 。 小 数 点 位 置 决 定 于 参 数 “ 传
感 器 口 径 ” 。 建 议 先 设 置 “ 传 感 器 口 径 ”

再 设 置 此 参 数 。

该 参 数 选 定 欲 抑 制 尖 状 干 扰 的 时 间 宽 度 ， 以 毫 秒 为 单 位 ， 分 为 4 0 0 、 5 0 0 、 6 0 0 、 7 0 0 、 8 0 0 、 9 0 0 、 1 0 0 0 、 1 5 0 0 、

2 0 0 0 、 2 5 0 0 m s 。 持 续 时 间 小 于 选 定 时 间 的 流 量 变 化 ， E - M a g C 转 换 器 认 为 是 尖 状 干 扰 。 持 续 时 间 大 于 选 定 时 间 的
流 量 变 化 ， E - M a g C 转 换 器 认 为 是 正 常 的 流 量 变 化 。 也 应 根 据 实 际 情 况 ， 试 验 着 选 择 该 参 数 。

流 量 量 程 范 围

流量 量程 参 数

8 . 4 . 1 流 量 和 模 拟 输 出 菜 单 页

8.4.2 Pulse output and total volume menu page

脉冲输出

数字输出参数

总 量

脉冲输出类型

脉冲输出系数

可选择: 频率方式(适用于瞬时流量观察)

脉冲方式(适用于脉冲计数,总量积算)

每脉冲代表的被测介质体积。

可选范围:1m3,0.1m3,0.01m3,0.001m3;

1L,0.1L,0.01L,0.001L

“脉冲方式”须设定此参数;

“频率方式”方式不设定此参数,输入值无效。

总量清零允许

流量总量单位

可选择: 允许

禁止

总量积算参数

可选择: 1m3,0.1m3,0.01m3,0.001m3;

1L,0.1L,0.01L,0.001L

频率输出上限 可选择: 1～5000Hz

“频率方式”须设定此参数,所设频率上限对应

“流量量程参数”菜单页中所设定的流量上限;

“脉冲方式”方式不设定此参数,输入值无效。

8.4.2 脉冲输出和总量菜单页

Flowrate

This coefficient is used for selecting the time width of the suppression sharp interference, the unit is millisecond, including
400, 500, 600, 700, 800, 900, 1000, 1500, 2000, 2500ms. If the flowrate change with duration < the selected time, it will be
deemed as sharp interference in the E-MagC converter. If the flowrate change with duration >the selected time, it will be
deemed as normal flowrate change in the E-MagC converter. This parameter shall also be selected according to actual
conditions.

This coefficient is used for selecting the change rate of the suppression sharp interference, calculating according to the flow
velocity percentage, it includes ten levels: 0.010, 0.020, 0.030, 0.050, 0.080, 0.100, 0.200, 0.300, 0.500, 0.800m/s, the lower
the level percentage, the higher the sharp interference suppression sensitivity. Note: in application, it is not that the better the
sensitivity is higher, since it shall be selected according to actual conditions after testing.

Optional: allowed: enable change rate suppression algorithm during signal processing. It is prohibited to: close change rate
suppression algorithm during signal processing.

Optional: define the liquid flow direction as forward or reverse.

The flowrate removal value under small signal, unit: m/s.
When the flowrate signal is lower than this value, all
outputs of the flowmeter are zero.

Flow measurement range
parameter

Flow measurement range

Flow volume unit

Measurement time
constant

Flowrate removal flow
velocity

Flowrate direction
setting

Peak suppression
allowed

Peak suppression
value

Peak suppression time

Analog output

Analog output parameters

Current output type

Current output zero point

Current correction
coefficient

Options:

Manufacturer parameter, user input is
invalid (do not save).

Manufacturer parameter, user input is
invalid (do not save).

“flow measurement range� refers to the flowrate value
at the flowrate upper limit (full scale 100%). Unit is
determined by the parameter “flow volume unit�. Radix
point position is determined by the parameter “sensor
caliber�. It is suggested to set the “sensor caliber� first
and then set this parameter.

Options:

Options: s s s
s
s
s

s
s

s
s

Pulse output

Digit output
parameters

Pulse output type

Pulse output
coefficient

Frequency output
upper limit

Total volume

Total volume integrating
parameters

Flowrate total
volume unit

Total volume
reset allowed

Optional: frequency mode (applicable to
instantaneous flowrate observe the)
Pulse mode (applicable to pulse count, total volume
integrating)

Tested medium volume of each pulse.
Optional
range:

This parameter must be set for“pulse mode�;
This parameter is not set for “frequency mode� mode,
input value invalid.

Optional: 1- 5000Hz
This parameter must be set for “frequency mode�, the
set frequency upper limit corresponding
Upper limit of the flowrate set in the “flow
measurement range parameters� menu page;
This parameter is not set for “pulse mode� mode,
input value is invalid.

Optional: allowed
Prohibited

Options:
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8.4.3 1# alarm, 2# alarm and flowrate alarm menu page

1号报警注�

可选择: 允许

禁止

可选择: 允许: 允许正向流量时报警;

禁止: 禁止此项报警。

可选择: 允许: 允许反向流量时时报警;

禁止: 禁止此项报警。

可选择:允许:允许励磁线圈开路时报警;

禁止:禁止此项报警。

2号报警 注� 流量报警

2号报警参数

解除报警后的滞后量

单位 : %

缺省值 :0

可选择: 允许: 允许空管时报警;

禁止: 禁止此项报警。

可选择:允许:允许小信号切除发生时报警;

禁止: 禁止此项报警。

可选择:允许:允许流量≥"流量报警上限"

时报警;

禁止: 禁止此项报警。

可选择:允许:允许流量≤"流量报警下限"

时报警;

禁止:禁止此项报警。

可选择:允许:允许电流输出≥上限时报警;

禁止: 禁止此项报警。

可选择:允许:允许脉冲输出≥上限时报警;

禁止: 禁止此项报警。

注�: 1号报警输出信号从端子从AL MH和 AL C OM输出; 2号报警输出信号从端子A LM L和 A LC O M输出。两路报警输出菜单

页中对应参数项的含义完全一样。

两路报警输出中的有关参数项用户可以同时选择其中几项,而报警顺序按从上到下的优先级依次触发。

单位: %

缺省值: +1 00

单位: %

缺省值:1 0

1号报 警参数

1号 报警允许

系 统报警允许

正向报警 允许

反向报警允 许

切除报 警允许

空 管报警允许

上限报 警允许

下限 报警允许

模拟报警 允许

脉冲报警 允许

流 量报警参数

流量报警 上限

流量报警 下限

流量报警 回差

8.4.3 1号报警、2号报警和流量报警菜单页

1# alarm Note

1# alarm
parameters

1# alarm allowed

System alarm
allowed

Forward alarm
allowed

Reversed alarm
allowed

Removal alarm
allowed

Blank pipe alarm
allowed

Upper limit
alarm allowed

Lower limit
alarm allowed

Analog alarm
allowed

Pulse alarm
allowed

2# alarm
parameters

Flowrate alarm
parameters

Flowrate alarm
upper limit

Flowrate alarm
lower limit

Flowrate alarm
return difference

Optional: allowed
Prohibited

Optional: allowed: alarm when the
allowed excitation coil open circuit;
Prohibited: this alarm is prohibited.

Optional: allowed: alarm when the
allowed forward flowrate; Prohibited:
this alarm is prohibited.

Optional: allowed: alarm when the
allowed reversed flowrate; Prohibited:
this alarm is prohibited.

Optional: allowed: alarm when the
allowed small signal removal occurs;
Prohibited: this alarm is prohibited.

Optional: allowed: alarm when the
allowed blank pipe; Prohibited: this
alarm is prohibited.

Optional: allowed: alarm when the
allowed flowrate �"flowrate alarm upper
limit "; Prohibited: this alarm is prohibited.

Optional: allowed: alarm when the
allowed flowrate � "flowrate alarm lower
limit" alarm; Prohibited: this alarm is
prohibited.

Optional: allowed: alarm when the
allowed current output �upper limit;
Prohibited: this alarm is prohibited.

Optional: allowed: alarm when the
allowed pulse output �upper limit;
Prohibited: this alarm is prohibited.

2# alarm Note Flowrate alarm

Unit:
Default value: 10

Unit:
Default value: 10

Hysteresis after releasing
alarm
Unit:
Default value: 0

Note :
1# alarm output signal outputs from terminals ALMH and ALCOM; 2# alarm output signal outputs from terminals ALML and
ALCOM. The meaning of corresponding parameter items in two-way alarm output menu page is completely the same.
User may select several items of related parameters in two-way alarm output, and the alarm will be enabled the by turn according
to from the top down sequence.
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8.4.4 Input control, blank pipe test the and sensor parameters menu page

空管检测

空管测试参数

空管测试允许

空管设置测试

可选择: 允许

禁止

如需空管报警,则设:

“空 管报警阈值”= 5×"实测值"

此参数中间行设置空管报警阈值

下行显示实测电导率。

传感器

传感器参数表

生产厂管理用参数。

生产厂管理用参数。

生产厂通过传感器和转换器配套实流标定

确定,用户不能更改。

流速零点修正

流量标定系数

传感器口径

励磁方式选择

流量倍乘系数

传感器编码1

传感器编码2

由生产厂确定,用户不能更改。

传感器的公称通径,单位: mm

8.4.4 空管检测和传感器参数菜单页

由生产厂确定,用户不能更改。

当传感 器充 满介 质不 流动 时,观察 下行 显

示: 改变 上行 “±” 号和 数值 ,使下行 显示

趋近于 零， 上行 输入 值则 为传感 器零 点。

8.4.5 Testing function, communication parameters, security code menu page

Blank pipe
detection
Blank pipe test
parameters

Blank pipe test
allowed

Optional: allowed
Prohibited

Blank pipe
setting test

For blank pipe alarm, then setting as
below:
“Blank pipe alarm threshold� =5×
"measured value", set blank pipe
alarm threshold in the middle line of
this parameter, and the lower line
displays the measured conductivity.

Sensor

Sensor parameters
table

Flow velocity
zero point
correction

Flowrate calibration
coefficient

Sensor caliber

Excitation
method select

Flowrate
multiplying

Sensor code 1

Sensor code 2

When the sensor is full of medium which
doesn�t flow, observe the display of the lower
line: change the upper line “±� and value,
make the lower line display goes to zero,
upper line input value is sensor zero point.

The manufacturer will confirm according to
the real flow of the sensor and converter,
which shall not be modified by the user.

The inside nominal diameter of sensor, unit:
mm

It is determined by the manufacturer, and
shall not be modified by the user

It is determined by the manufacturer, and
shall not be modified by the user.

Management parameters of the
manufacturer.

Management parameters of the
manufacturer.
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显 示 流 量 值

显 示 百 分 比 流 量 。

单 位 : %

显 示 输 出 频 率 。

单 位 : Hz

显 示 输 出 电流 。

单 位 : m A

显 示 流速 值 。

单 位 : m / s

可选 择 : 测 量 (生 产 厂 用 )

设 置 (用 户 用 )

测试方式参数

测试模式设置

流量测试

流速测试

百分比测试

频率测试

测 试 功 能 注 ★

注★: 在"设置"时,转换器配接VME型校验器,可对转换器精确测试。

保 密 编 码 参 数

1号保密编码

2号保密编码

正向积算高位

正向积算低位

反向积算低位

反向积算高位

通 讯

通讯速率设置

通讯地址设置

通讯参数设置 保密编码测试

电流量程

8 . 4 . 5 测试功能、通讯参数、保密编码菜单页

Example 1: The inside nominal diameter of the instrument is set at DN=100mm, the measurement range
is 100m3/h, time constant is 4s, under 4% of the measurement range, small signal is removed.

Then: flow measurement range =100 Flow volume unit =m3/ h
Measurement time constant =4s
Flowrate removal flow velocity =0.142(m/s) Sensor caliber =100

Example 2: In Example 1, if 4~20mA current output is selected.

Then: current output type =4-20mA

Then: when the flowrate =50(m3/h), current output =12(mA)

When the flowrate =0(m3/h), current output =4(mA)

Example 3: In Example 1, if the max output pulse is selected as 1000Hz.

Then: Pulse output type = frequency Frequency output upper limit =1000Hz

Testing function Note ★

Test mode
parameters

Test mode setting

Flowrate test

Flow velocity test

Percentage test

Frequency test

Current
measurement range

Options: Measurement (for
manufacturer)
Setting (for user)

Display flowrate
value

Display flow
velocity value.
Unit: m / s

Display percentage
flowrate.
Unit: %

Display output
frequency.
Unit: Hz

Display output
current.
Unit: m A

Communication

Communication
parameters setting

Communication
Address setting

Communication
rate setting

Security code
parameters

Security code test

1# security code

2# security code

Forward integrating
low level

Forward integrating
high level

Reversed
integrating low level

Reversed integrating high
level

Note ★: In "setting", converter is connected with the V ME type calibrato to achieve precise test for
the converter.
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C Electric wiring, running and repair
9 Electric wiring
The instrument cable shall be far from the power cable, cut off power supply of all wires before operating.
The cable is connected with the sensor or converter via lead-out bushing, in order to ensure reliable
sealing of the lead-out bushing, round section cable shall be adopted when wiring. Please see Diagram
23 for the method of opening the sliding cover and sealing cover of the square converter. When wiring,
first, loosen the compression nut of the lead-out bushing, remove the blocking rod. Install the
compression nut and rubber ring for the cable by turn. Then insert the cable in the lead-out bushing.
After wiring, sort out the cable, and tighten the compression nut, then the rubber ring will press the cable.
Please see Diagram 24, 25 for the wiring terminal and cable lead-in position of the converter.

④取下
密封盖

②拉开

②轻拉

①下拉

滑盖 ③松开四个不脱落螺钉

Diagram 23 Open the sliding cover and sealing cover of the square converter

DS
2

TR
X+

TR
X-

EX
T+

EX
T-

SI
G1

SG
ND

SI
G2

DS
1

TC
OM

VD
IN

AC
OM

PC
OM

PO
UT

AL
ML

AL
MH

AC
OM

至传感器

(仅分离型)

SGND 信号地(0V)

SIG1 信号1

SIG2 信号2

DS1 屏蔽1

DS2 屏蔽2

EXT+ 励磁驱动+

EXT- 励磁驱动-

电源 脉冲、报警 至传感器电缆

(仅分离型)

电流、通信

接线端子标识含义

IOUT 模拟电流输出+

ICOM 模拟电流输出公共端

POUT 脉冲/频率输出+

PCOM 脉冲/频率输出公共端

ALMH 报警输出1

ALML 报警输出2

ACOM 报警输出公共端

TRX+ 通讯连接

TRX- 通讯连接

TCOM 通讯连接公共端

L 电源输入

N 电源输入

NL

MT
SR

220V

电源地

IO
UT

IC
OM

Diagram 24 Wiring terminal and cable lead-in position of the square converter

Pull down

Sliding
cover

Sealing
cover

Lightly pull

Pull to open

Remove

Loosen the four bolts

Power
supply Pulse, alarm Current,

communication
To sensor cable (only
separated)

Meaning of the wiring terminal mark

Signal ground (0V)

Signal 1

Signal 2

Shielding 1

Shielding 2

Excitation drive +

Excitation drive -

To sensor
(only
separated)

Analog current output +

Analog current output public terminal

Pulse /frequency output +

Pulse /frequency output public terminal

Alarm output 1

Alarm output 2

Alarm output public terminal

Communication connecting

Communication connecting
Communication connecting
public terminal

Power supply input

Power supply input

Power supply ground
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T-

L2 COM I+ COM P+ AH ALL1

T+

接线端子标识含义

I + 模拟电流输出+

CO M 模拟电流输出公共端

P+ 脉冲 /频率输出+

CO M 脉冲 /频率输出公共端

AL 报警输出1

AH 报警输出2

CO M 报警输出公共端

T+ 通讯连接

T- 通讯连接

L1 电源输入

L2 电源输入

Diagram 25 Wiring terminal of round converter

9.1 Wiring between the sensor and converter
The wiring between the integrated flowmeter sensor and converter is operated by the manufacturer, the
contents introduced in this section are only applicable to separated flowmeter. STT3200 cable is
adopted for connecting the separated flowmeter sensor and converter, STT3200 cable has 4-core,
2-core are coaxial cable of two shielding layers, the other 2-core is polyvinyl chloride insulated flexible
cable. 4-core cable also has outer shielding. The inner shielding of the coaxial cable is metal wire knitting
mesh shielding, other 2 shielding layers are foil shielding with leak cable. What should be specified
especially is, one black semi-conductive layer is in the inner shielding layer of the coaxial cable, which
should be stripped carefully when wiring. Two shielding leak wires of two coaxial cables must be twisted
and the bushing should be installed when wiring. Please see Diagram 26 for the cable structure,
Diagram 27 for the cable stripping.

05 01 00
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注: 所有铜箔屏蔽层和各自的泄漏线相通,接线时将泄漏线接至端子即可。

Diagram 26 Cable structure Diagram 27 Cable stripping

In order to ensure the measurement precision and reduce interference, the converter shall be installed
near the sensor. The allowed length of STT3200 cable is calculated according to the formula:

L=σ×4

L--- cable length (m);

σ--- liquid conductivity (μS/cm).

Generally speaking, it is not allowed to exceed 100m. 10m STT3200 cable will be supplied with the
instrument, if it is inadequate, user may order additionally according to the actual distance. Please see
Diagram 28 for wiring between the sensor and converter Since metal and plastic materials are available
for the junction box, the wiring of junction box end is lightly different, please pay attention to it!
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Note: All copper foil shielding layers are connected with the leak cable, connect the leak
cable with terminal when wiring.

Inner
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转换器

两端4处

励磁

红色导线(EXT+)

黄色导线(EXT-)

两同轴屏蔽泄漏线绞合线(SGND)

外层屏蔽泄漏线

接地线柱

流量信号

白色同轴线 芯线(SIG1) 内层屏蔽(DS1)

黑色同轴线 芯线(SIG2) 内层屏蔽(DS2)

EX
T-

EX
T+

DS
1

DS
2

同轴线芯线

剥去黑色半导体层

白色同轴线 芯线(SIG1) 内层屏蔽(DS1)

黑色同轴线 芯线(SIG2) 内层屏蔽(DS2)
流量信号

两同轴屏蔽泄漏线绞合线(SIG G ND)

红色导线(CD1)

黄色导线(CD2)
励磁

外层屏蔽泄漏线

接地线柱

CD1

CD2

SIG
GND

DS1

SIG2 DS2

MT
SR

SI
G1

SG
ND

SI
G2

SIG1

传感器接线盒

必须采用STT3 200专用电缆,

两端剥线参见9.1节,长度L≤100m.

Diagram 28 -1 Wiring between the separated sensor and converter (metal junction box)

Excita
tion

Red cable
(EXT+)

Yellow cable
(EXT-)

Two coaxial shielding leak
twisted cables (S GND)

Strip the black semi-conductive
layer of the coaxial cable core
wire

4 places
at two
ends

White coaxial cable core wire (SI G1)
inner shielding (D S1)

Black coaxial cable core wire (SI G2)
inner shielding (D S2)

Flowrate
signal

Converter

Outer shielding leak
cable grounding stud

STT3200 special cable must be
adopted, refer to Section 9.1 for
stripping at two ends, length L�10
0m.

Sensor junction box

Outer shielding
leak cable

grounding stud

Excitation

Red cable
(CD1)

Yellow cable
(CD2)

Two coaxial shielding leak twisted
cables ( SIG G ND)

White coaxial cable core wire (S IG1)
inner shielding (D S1)

Black coaxial cable core wire (S IG2)
inner shielding (D S2)

Flowrate
signal
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白色同轴线 芯线(S IG 1 ) 内层屏蔽 (D S 1)

黑色同轴线 芯线(S IG 2 ) 内层屏蔽 (D S 2)

流量信号

两同轴屏蔽泄漏线绞合线(S IG GN D )

红色导线(CD1)

黄色导线(CD2)

励磁 SIG2

DS2

SIG 1

DS1

SIG
GND

CD2

CD1

内层屏蔽

芯线

传感器接线盒(塑料）

外层屏蔽泄漏线

接地

转换器端接线同图28-1

必须采用ST T 32 0 0专用电缆,

两端剥线参见9. 1节,

Diagram 28 -2 Wiring between the separated sensor and converter (plastic junction box)

The converter terminal wiring is the
same as Diagram 28 -1

ST T 3200 special cable must
be adopted, refer to Section
9.1 for stripping at two ends,

Sensor junction box
(plastic)

Outer
shielding leak
cable
grounding

Excita
tion

Red cable
(CD1)

Yellow cable
(CD2)

Two coaxial shielding leak
twisted cables (S IG GN
D)

White coaxial cable core wire
( S IG 1) inner shielding (D S 1)

Black coaxial cable core wire ( S
IG 2) inner shielding (D S 2)

Core wire
Inner

shielding

Flowrate
signal
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9.2 Technical data and wiring of power supply, output /input signal sensor junction
box
Please see Diagram 29-Diagram 35 for the technical data and wiring of converter power supply, output
/input signal. The cable introduced in this section is prepared by the user.
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Diagram 29 Current output wiring
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Diagram 30 Alarm output wiring
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Current output technical data
. Isolating with input, load �600Ω(at 20mA);
. 0- 10mA, 4-20mA two ranges are available;
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converter

Square
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DC
power
supply

Electric
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Lower limit
alarm

Spea
ker

Electric bell
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DC power
supply
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ker Alarm output technical data

two-way alarm are
photocoupling collector open
circuit inactive output, it can
absorb 250mA current,
withstand voltage is 35V.
(isolated with input)

Round
converter
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.频率0～5000Hz,上限1～5000Hz
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.方波或25ms脉宽脉冲。
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Diagram 32 Pulse output is connected with the electromagnetic counter
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.光电藕合、无源隔离输出,最大可吸收250mA电流,
最高耐压35V;
.频率0～5000Hz,上限1～5000Hz可选,每挡1Hz;
.方波或25ms脉宽脉冲。
.当接收仪表要求电压脉冲输入时(输入电阻较大),R
可选5K～10KΩ,脉冲幅度约等于外供直流电压
Vd. c。
.当接收仪表为发光二极管输入时,输入电流I一般取
为5～15mA,则(R+Ri)=(Vd. c. -1.5V)/I，其中Ri为
接收仪表内部和发光二机管串联的输入电阻(若无此
电阻Ri=0),由此可估算出R。
.如接收仪表无外供直流电源,也可用单独的外置直流
电源参照本图连接应用。
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Diagram 32 Pulse output is connected with the electronic receiving instrument
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Electromagnetic
counter

. Photocoupling, inactive isolation
output, it can absorb 250mA current
to the max, highest withstand
voltage is 35V;
. Frequency 0- 5000Hz, upper limit
1- 5000Hz, each step is 1Hz;
. Square wave or 25ms wide pulse.
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+Vd. C (positive
terminal of external
DC voltage)

(Pulse input end)

(power supply and
pulse public
terminal)

. Photocoupling, inactive isolation output, it can absorb
250mA current to the max, highest withstand voltage is
35V;
. Frequency 0- 5000Hz, upper limit 1- 5000Hz, each step is
1Hz;
. Square wave or 25ms wide pulse.
. When voltage pulse input (input resistance is high) is
required for the receiving instrument, R ranges 5K- 10KΩ,
pulse amplitude approximately quals to external DC
voltage Vd. C.
. When the receiving instrument adopts light emitting diode
input, the input current I is set as 5- 15mA, then (R+Ri)
=(Vd. C. -1.5V) /I, where, Ri is the input resistance (if this
resistance is unavailable Ri=0) in receiving instrument
internal which is in parallel with the light emitting diode,
thus calculating the R.
. If the receiving instrument doesn�t have external DC
power supply, it can be connected with the independent
external DC power supply according to this diagram.

Receiving
instrument

(External DC
voltage positive
terminal)

(Pulse input
end)

(power supply and
pulse public terminal)

Round
converter



30

计算机 转换器

Diagram 33 RS232 communication connecting
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经保险丝接电源

电源电缆，经保险丝接电源。

注意！

用户通过产品选型编码选择电源为交流还是直流；

交流型标称电源为220V A. C，电源端子标识为“L1,L2”，“L1”接中线，“L2”接相线；

直流型标称电源为24V D. C，电源端子标识为“+,-”，“+”接正极，“-”接负极。

圆形转换器方形转换器

Diagram 35 Power supply wiring

10. Running
Abide by the safety regulations listed in Section 5.1.

Check the flowmeter as follows before putting into operation:

a) Check if the flowmeter is damaged during transport and installation;

b) Adopt fuse of correct current value;

c) Check if the working power voltage is accordant with the voltage listed on the nameplate;

d) The instrument is put in place correctly.

After checking, open pipe valve, liquid is filled in the pipe system, eliminate the leakage and remaining
gas in the pipe system.

Power on the instrument, after power on the flowmeter and warm it up for 10min, conduct the zero point
adjustment, the specific method is: after removing air in the pipe, completely close the lower reach valve,
then completely close the upper reach valve, sensor is full of medium and keeps at completely still state,
then enter into programing state, visit parameter “flow velocity zero point correction�, and make the
upper line input and lower line display contrarily symbol, make the lower line display goes to 0. If the
lower line display is unstable, adjust the upper line input to keep the lower line display changes near 0.
Note: if it can�t meet the above zero setting condition, it will affect the zero setting accuracy!

After the steps, the device can work normally.

11 Repair
Before repair, please read the safety regulations in Section 5.1.

When the sensor is faulty, please contact the manufacturer.

11.1 Common repair
Generally speaking, only visual observation is required to check if the electric connection is damaged
and the instrument works normally.

11.2 Troubleshooting
If the instrument can�t work satisfactorily, please check according to the below steps:

Square
converter

Connect with
power supply via
fuse

Round converter

Caution!
User shall select AC or DC power supply through product model selection code;
AC nominal power supply is 220VA. C, power supply terminal mark is “L1, L2�, “L1� is
connected with the neutral line, “L2� is connected with the phase line;
DC nominal power supply is 24VD. C, power supply terminal mark is “+, -�, “+� is connected
with the positive pole, “-� is connected with the negative pole.

power supply cable,
connect with power supply
via fuse.

�4mm Copper
cable
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a) Check if the flowmeter pipe valves are all open if the pipe is filled inf liquid, if the flowrate is set in the
50%- 100% range of upper limit;

b) Check if the power supply facilities of the instrument such as power supply, switch and fuse are under
normal conditions;

c) Check if the fault point is in the cable or in the receiving instrument;

d) Check if the converter serial number is accordant with the instrument coefficient and sensor;

e) Check if the measurement range setting is correct;

f) Check if the flowmeter output is connected correctly and grounding is reliable;

g) Check according to the regulations of the converter (refer to Appendix B).

D Others
12. Complete set of supply
The set instrument includes sensor and converter. To the separated flowmeter, 10m of STT3200 cable
which is connected with the sensor and converter will be supplied with the instrument, if it is inadequate,
user may order according to the required amount, and it will be supplied with the instrument according to
the ordering amount.

If user requires the manufacturer providing companion flange, please list out when ordering.

Attachment documents includes: one share of Installation and Use Instructions, Product Qualification
Certificate and Packing List respectively.

13. Packaging
The package of the flowmeter meets the national standard GB/T12464-2002, GB/T10819-2005. When
unpacking, handle (lift) with care, and protect the flowmeter from damage.

14. Transport and storage
In order to prevent the instrument damage during transport, before arriving at the installation site, please
keep it under packaging state of the manufacturer.

During storage, the storage site shall meet the following conditions:

a) Rain and moisture proof;

b) Low mechanical vibration, and avoiding impact;

c) Temperature range -20～+60�;

d) The humidity is < 80%, it is better to be about 50%;

e) To store the used sensor, please remove the tested medium from the lining and electrode surface;

f) If it is stored in the open air, the instrument performance may possibly be influenced.
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Appendix A Conversion of flowrate and flow velocity

V= 20007854.0
)/(
d

Q


秒升
;

Q(L/s) =0.0007854×d 2×V;

V= 204712.0
)/(
d

Q

分升

;
Q(L/min) =0.04712×d 2×V;

V= 2827.2
)/(

d
Q


小时升

;
Q(L/hour) =2.827×d 2×V.

Where: Q:Flowrate; V:Flow velocity (m/s); d:Sensor inside nominal diameter
(mm).

L/s

L/ min

L/ hour
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Appendix B Self-diagnosis information and troubleshooting
The circuit boards of the electromagnetic flowmeter converter adopt surface mounting technology (SMT),
therefore, circuit board is unrepairable to user, user shall not open the open converter case body.

The flowmeter itself with self-diagnosis function, except the power supply and circuit board hardware
fault, it can correctly give corresponding alarm information (self-diagnosis information) for the faults
occurred during daily use. Besides displaying the alarm information in the window (see table below), the
flowmeter can also output alarm signal from the terminal.

Display Alarm contents
Blank pipe Sensor blank pipe.
Upper limit Flowrate exceed the set flowrate upper limit.
Lower limit Flowrate is lower than the set flowrate lower limit.
Current Analog output exceeds the limit.
Pulse Pulse output frequency exceeds the set frequency upper limit.
System Sensor excitation drive open circuit and so on.
Removal With small signal removal.
Forward Flowrate is forward.
Reversed Flowrate is reverse.

Troubleshooting:

1. The converter doesn�t display:

a) Check if power is supplied;

b) Check if the power supply fuse is under good conditions;

c) Check if the power supply is connected correctly;

d) If the above a, b, c items are normal, please send the converter to the manufacturer for repair.

2. The measured flowrate is not correct:

a) Check if the signal is connected correctly;

b) Check the following parameters are accordant with the sensor nameplate and check list:

Flow velocity zero point correction;

Sensor caliber;

Excitation method select;

Flowrate calibration coefficient.

c) Check if the medium in the measuring pipe is full.

3. “System� alarm

a) Check if the excitation drive (EXT+, EXT-) is open circuit;

b) The sensor excitation coil resistance (Between EXT+ and EXT) shall < 60Ω;

c) If a and b are normal, then the converter is faulty.

4. “Blank pipe� alarm

a) Check if the medium in the measuring pipe is full;

b) At the converter side, short connect SIG1 and SIG2 with SIG GND, if the blank pipe alarm is released,
it means converter is recovered to normal;

c) Check the sensor electrode are under normal conditions:

If medium is water and is filled in the sensor, the resistance of SIG1 and SIG2 to 0V (the instrument
flange) shall range several to dozens of KΩ;
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d) Check if the sensor electrode is polluted, if the voltage between DS1 and DS2 exceeds 1V DC, please
clean the electrode.

5. “Current� alarm or related fault

a) For analog output over range, please adjust the value of the parameter item “flow measurement
range�;

b) If the flowrate reaches the full measurement range, current can�t reach full scale, check the resistance
of the current output loop, which shall <600Ω;

6. “Pulse� alarm or related fault

If the “pulse output type� is “frequency�, check and adjust the value of parameter “frequency output
upper limit� value;

If the “pulse output type� is “pulse�, check and adjust the value of parameter “flow measurement
range�.
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