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FHE-1 Flow Rate and Hydraulic Head Monitor
User’s Manual

Harbin Huaxin power electronic equipment co., LTD



1. Function:

FHE-1 Flow rate and hydraulic head monitor is an intelligent digital
instrument with a SCM as it’s central control unit. It's composed of differential
pressure transmitter and check valve block to measure the flow rate and
hydraulic head of the turbines. The parameters will be output in digital and

analog signals

] Hydraulic head
pressure different Flow rate
> transmitter and
hydraulic
head
Flow rate monitor.
< ><— 1 pressure different
[ZaN| . L
transmitter.

Diagram1, Schematic of flow rate and hydraulic head monitor

Features

® |t's an intelligent digital instrument with the SCM as the control unit center.
® The range of transmitter and meter can be easily modified.

® \With parameter self-protect function.

® |Instant flow rate and hydraulic head display.

® Standard signal output.

® Can provide power to transmitter. (+24V)

® Advanced process technology.

® Self-examination function.



2.0Operating Principles

The flow rate of hydraulic turbine can be measure by the pressure different
of the spiral case as the formula below:

Q=K(AP)"

K: Flow rate factor of spiral case

The operating principle of monitor is as Diagram 2.

Display Buttons

[ [ ]

Flow rate pressure R -
different transmitter * »  4-20mA
Hydraulic head pressure| | Signal |
different transmitter * processing » 4-20mA
Efficiency R i ]
transmitter v » 4-20mA

Diagram 2, Schematic of Operating Principle

3. Technical specification

® Signal input: DC4-20mA output from transmitter(Internal resistance250
Q).

® Display range: Instantaneous Value 0 ~ 9999.9m?3
Accumulation Value 0 ~ 99999999Km?
Hydraulic head Value 0 ~9999.99m
® Precision: £0.5% F.S
® Signal output: DC4 ~ 20mA ( Load resistance <525Q) orDC1 ~ 5V ( Load

resistance21KQ ) (Optional)



® Power supply of transmitter: DC24V+10%, 50Hz

® Power supply of instrument: AC220V or DC220V

® Power consumption and weight: 15W, 3Kg

® Working environment: 0°C ~+45C  relative humility <85%RH
® Environmental magnetic field: <400A/m

® Vibration: f<20Hz A<0.2mm

4. Control panel and parameter setup

4.1 RST (Reset): Press this key to reset the instrument.

4.2 Display switches: The flow rate, hydraulic head or accumulation values
of three detection values for switching display. Press once to switch once.
4.3 Accumulation cleared: press this key accumulation value is cleared.
44 A : Pressthis key to display the parameters plus 1.

4.5 V : Press this key to display the parameters minus 1.

4.6 Parameters switches: Press this key to switch to display (Or modify)
parameters. Press a switch to display a parameter. Simultaneous use

“Accumulation cleared, AandV” key can be modified to display the



parameters.

*Display parameters when switching, Press Accumulation cleared key

can Switch to each digit of the display values, and then in the press “ A

V¥ ” keys can modify the parameters .

If there is no operation within 15 seconds after the display parameters,
the monitor automatically switches the monitor quantity (flow rate, hydraulic
head or Accumulation value).

The significance of each parameter is as follows:

® \When displaying 1, it indicates the range of the pressure differential sensor
corresponding to the flow rate. When inputting, convert the unit to KPa;

® When displaying 2, it indicates the maximum flow rate, measured in m3/s;
® \When displaying 3, it indicates the range of the water head in meters;

® \When displayed 4, it represents the K value and the flow coefficient of the
turbine volute;

® \When displaying 5, it indicates the rated power of the snail shell turbine or
tailpipe pump, in KW;

® \When displaying 6, it indicates the generator efficiency obtained from the
power characteristic curve;

® When displaying 7, it indicates the local gravitational acceleration g,
measured in M/ SZ;

® \When displaying 8, it indicates reserved space, set to 0;

® \When displaying 9, it indicates the maximum value of the water head,

in meters;



® When displayed a, it indicates the root value in the calculation formula,
which is the "n" in Q=K (AP)";
® When displayed b, it indicates the calibration position of the flow
measurement value;
® When displayed c, it indicates the calibration position of the water head
measurement value;
® When displayed d, it indicates the calibration position of the efficiency
measurement value;
4.7 Operation example

¥ If you want the Serial number 1 the parameter value is
changed from 20.00 to 200.05, The concrete operation is as follows:
® Press the “parameters switches” key, At this time show as 1
20.00 (if not 1 20.00, Then continue press the “parameters
switches” key, Until display you want modification parameters
corresponding to the serial number ).
e At this time “2” flashes, press the “A” press this key to display
the parameters plus 1,Hold down and keep, Will start “Continuous
addition” function, can be quickly increased to 200.00.

(Press the" ¥ ’key can also be "Continuous subtraction" operation)
® Press the “Accumulation cleared” key, The flashing number moves
backward to the last digit, Press the “ A ” key to increase to
200.05.( Press the “Accumulation cleared” key again to flash from

the first position)



e After the operation is finished, then press “parameter switches”
key can temporarily save this. The hydraulic head parameter setting
is also such.

5. Connection.

5.1 Back board

1- Power on-off.

2- Fuse (2A)
3- Connection terminals.

5.2 Schematic of connection terminals.
QUT_l QUT_Z +24V PE

1 21345 6 78910

1112 13 14 1516 17 18 19 20
IN1 IN2 COM PE AC220V

® Terminal 1 and 2: OUT1-set flow rate analog value out put.
® Terminal 3 and 4: OUT2-set net hydraulic head analog value out put.
® Terminal 8 and 9(+24V, PE): DC24V power output.

® Terminal 12 (IN1): Flow pressure different transmitter (4-20mA) input.



® Terminal 13 (IN2): Hydraulic head pressure different transmitter (4-20mA)
input.

® Terminal 15 (COM): Grounding signal input (Public).

® Terminal 18 (PE): Power input (Grounding)

® Terminal 19 and 20: Equipment power input (AC220V or DC220V).

6. Startup

6.1 Self-test: When the instrument is normally Start, the front panel eight
digital tubes simultaneously display the number 8, and then from the right to
left In turn extinguished.

6.2 Working: The default display is the flow rate. When input the flow rate
signal, the value will be displayed and the instrument start to work.

7. Outline dimensions and installation:

Dimensional chart: Panel mounting

A B P FLRH R BT mm
RS K B H b h d b1 h1
FHE-1 FHL 160 85 150 75 300 151 | 76

os)

8. Documents

8.1 Specification



8.2 Inspection Report

8.3 Certification

9. Please provide the following information when giving an order:

9.1 The working power of the equipment.

9.2 The corresponding parameters of unit commissioning:

® Flow rate formula Qp

® Flow rate correspondence pressure difference sensor range,

The unit: MPa

® Hydraulic head correspondence pressure difference sensor range,
The unit: MPa

® Flow rate range maximal value, The unit: mg/s

® Hydraulic head range maximal value, The unit: m

® | ocal gravitational acceleration g€, The unit: Kgm/s

10. Specification of types.

FHE-1/ 00—D000—000

——— Max. hydraulic head

Max. flow rate

Max. pressure different of spiral case

serial number of instrument

Flow rate monitor divice
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Address: No.79, WenHua, XiangFang District of Harbin,HeiLongJiang Province
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