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1 Safety Instructions

1.1 General Safety Instructions

⚠️ Warning – Compressed Air Hazard

 Contact with rapid air leaks or pressurized parts of the compressed air system can cause severe injury

or even death.

Use only pressure-resistant installation materials.

Avoid direct personal contact with rapid air leaks or pressurized parts of the instrument.

Always ensure that the system is fully depressurized before performing any maintenance operations.

⚠️ Warning – Electrical Hazard

 Contact with electrical parts of the product can cause severe injury or even death.

Follow all applicable electrical installation regulations and safety standards.

Disconnect the power supply before performing any repair or maintenance work.

All electrical work must be carried out only by authorized and qualified personnel.
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⚠️ Attention – Operating Conditions

This product must be used only within the specified operating conditions. Failure to comply may result in

equipment malfunction, damage to the instrument, or even system failure.

Ensure compliance with national regulations during preparation, installation, and operation.

Do not use this product in explosive or hazardous areas.

Operate only within the specified temperature and pressure limits.

Do not disassemble the product without manufacturer’s authorization.

Always use appropriate tools when the product is in operation.

⚠️ Attention – Maintenance and Accuracy

 Improper installation or lack of maintenance can result in inaccurate measurements, leading to

incorrect operational decisions.

Ensure the product is properly installed and maintained regularly.

In the event of malfunction, contact a qualified technician or authorized service provider.

1.2 Storage and Transport Safety

Transport temperature range: -30 °C to +70 °C.

Storage temperature range: 0 °C to +40 °C.

Always use the original packaging for storage and transport to prevent mechanical damage.

Avoid direct exposure to sunlight and ultraviolet (UV) radiation.

Storage humidity must be below 70%, non-condensing.
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2.1  Product Overview

The WAFS-1100 Vortex Flow Meter operates on the Kármán vortex principle to accurately measure the

volume flow of gases, steam, or liquids. It is widely adopted in industrial applications due to its high

reliability, resistance to contamination, and simplified structure.

Equipped with a high-sensitivity dual vortex sensor, the WAFS-1100 can simultaneously capture both flow

signals and disturbance signals. Using advanced algorithms, the flow meter automatically distinguishes

between genuine flow signals and external disturbances such as vibration or electromagnetic interference.

Powered by a high-performance DSP and the newly developed Digital Spectrum Analysis (DSA) technology,

the WAFS-1100 delivers:

Extended low-end measuring capability

Wide turndown ratio

Strong anti-vibration and anti-disturbance performance

High measurement accuracy

Excellent long-term stability

The flow meter is designed with an explosion-proof structure, making it suitable for use in demanding and

hazardous environments.

Explosion-Proof Rating: Ex db IIC T6 Gb / Ex tb IIIC T80°C Db

Protection Class: IP67

2.2 Functions and Features

Wide Measurement Range – Accurately measures flow rates as low as 1.5 m/s (actual flow).

Versatile Applications – Suitable for compressed air (including dirty and wet), oxygen, natural gas,

steam, and other industrial gases.

Ultra-Sensitive Dual Vortex Sensor – Enhances accuracy and extends turndown ratio.

Explosion-Proof Design – Certified for hazardous environments:

Explosion-Proof Class: Ex db IIC T6 Gb / Ex tb IIIC T80°C Db

Protection Class: IP67

High-Performance DSP with DSA Technology – Digital Spectrum Analysis ensures precise flow signal

detection while suppressing vibration and electromagnetic disturbances.

Electrically Isolated Design – Fully isolated circuitry eliminates external electrical interference.

Integrated Pressure & Temperature Sensors – Enables real-time monitoring of operating conditions.

No Moving Parts – Ensures durability, low pressure drop, and minimal maintenance.

Flexible Output Options – Supports Modbus RTU (RS485), 4–20 mA analog output, and pulse output.

Wireless Connectivity – Built-in Bluetooth for convenient setup and data transfer.

Capacitive Touch 2.0" IPS LCD – Ultra-wide viewing angle with a user-friendly, multi-functional Human-

Machine Interface (HMI).

Rugged Construction – Fully welded body design ensures superior corrosion resistance and withstands

high pressure and temperature conditions.
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3 Product Dimensions and Installation

3.1 Dimensions (in mm)
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3 Product Dimensions and Installation

3.2 Installation

Selection of Installation Location and Environment

1.Avoid areas near strong electrical equipment, high-frequency variable frequency drives, or heavy

power switching devices.

2.Do not install close to high-temperature or radiant heat sources. For outdoor installations, provide

proper sunshade and rain protection.

3.Avoid locations with excessive vibration or highly corrosive environments. Always consider ease of

access for installation and maintenance.

Proper Installation Orientation

1.Choose a pipeline section with minimal vibration. If unavoidable, use vibration-reducing measures

such as flexible joints or dampers.

2.The flow meter may be installed horizontally, vertically, or at an incline, but never upside down.

Recommended Straight Pipe Lengths

For accurate measurement, provide sufficient straight pipe sections upstream and downstream of the

flow meter. Avoid placing fittings, bends, or valves immediately before the flow meter, as these can

disturb the flow profile.

Refer to Figure 3-1 for the minimum straight pipe length requirements under different piping conditions.
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Installation Methods and Welding of the Flow Meter

Wafer-Style Installation (Model: WAFS-1101)

Use the dedicated supporting pipe flange supplied with the WAFS-1101 wafer-style flow

meter.

Ensure the flange faces are aligned correctly and free from debris before installation.

Apply proper torque in a diagonal cross pattern when tightening flange bolts to ensure

even pressure and prevent leakage.

Flange-Type Installation (Model: WAFS-1102)

Use the matching flange connections provided with the WAFS-1102 model.

When welding flanges, protect the flow meter from excessive heat and spatter. Welding

should be completed before installing the meter to avoid damaging the sensor.

After welding, clean and inspect the flanges, then mount the flow meter securely using

appropriate gaskets and fasteners.
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5. Signal Output

Digital Output

Modbus RTU (RS485) communication is supported for direct integration with PLCs, SCADA, and other

monitoring systems.

Refer to Chapter 6 for detailed communication protocol specifications.

Analog Output

The 4–20 mA output corresponds to the instantaneous flow rate.

4 mA = 0 Nm³/h

20 mA = Maximum rated flow of the specific model (as per Calibration Certificate).

Other parameters such as velocity, temperature, and pressure can also be assigned to the analog

output.

Output scaling and limits can be adjusted via the local display, Service Kit, or RS485 interface.

Pulse Output

Outputs a pulse signal proportional to consumption.

Configurable: 1 m³ or 10 m³ per pulse (standard or actual conditions selectable).

Pulse amplitude = Input voltage amplitude.

Pulse width depends on flow rate (minimum width: 10 ms).

Frequency Output

Outputs the current vortex frequency signal, with amplitude equal to the input voltage amplitude.

Can be used for real-time calculation of instantaneous flow:
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6. Communication Protocols

6.1 Communication Parameters (Factory Defaults)

Device Address: 1

Baud Rate: 9600

Data Length: 8 bits

Parity: None

Stop Bit: 1

Response Timeout: 1 second

Response Delay: 0 ms

Frame Interval: 7 characters

6.2 Storage Register Definitions

Logical Channels: Accessible through data and holding registers.

Holding Register Access:

0x03 – Read Holding Registers

0x06 – Write Single Holding Register

0x10 – Write Multiple Holding Registers (sequential)

Coil Register Access:

0x05 – Write Single Coil

6.3 Process Data Format

The WAFS-1100 supports two data formats:

(a) IEEE 754 Floating-Point (for values with decimals)

Example:

Value: 123.4

Hex: 0x42F6CCCD

Storage (Register N, N+1):

High/Low = 0xCC 0xCD | 0x42 0xF6

(b) Unsigned Integer (for whole numbers)

Example:

Value: 123456789

Hex: 0x075BCD15

Storage (Register N, N+1):

High/Low = 0xCD 0x15 | 0x07 0x5B

6.4 Byte Order (Endianness)

Data is stored in little-endian format (least significant byte transmitted first).

32-bit: CD AB

64-bit: GH EF CD AB
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Note：

① Flow factors are used to correct the flow indication：

Flow value = Flow measurement × Flow factor

e.g.： Flow measurement = 50 𝑁𝑚3/𝑚𝑖𝑛

Flow factor = 0.8

SO Flow value = 50 × 0.8 = 40 𝑁𝑚3/𝑚𝑖𝑛

② 𝐕𝐨𝐫𝐭𝐞𝐱 𝐅𝐫𝐞𝐪𝐮𝐞𝐧𝐜𝐲 𝐎𝐮𝐭𝐩𝐮𝐭/𝐌𝐞𝐭𝐞𝐫 𝐅𝐚𝐜𝐭𝐨𝐫 = 𝐎𝐩𝐞𝐫𝐚𝐭𝐢𝐧𝐠 𝐅𝐥𝐨𝐰 𝐑𝐚𝐭𝐞（𝐋/𝐬）

An example write command is as follows：

Floating point number v=123.4 its corresponding hex 0x42F6 CCCD. write this

value to device address 1, holding

register address 36 (pressure single point calibration offset)

Send Modbus commands：01 10 0024 0002 04 CCCD 42F6 EE0D

01: Device Address

10: Function code 16 in hexadecimal

0024: Keep register address 36 in hexadecimal

0002: Number of holding registers to be written

04: Number of holding register bytes (0x42F6 CCCD total 4 bytes)

CCCD: Floating point low 16 bits

42F6: Floating point high 16 bits

EE0D: CRC

Device Response：01 10 0024 0002 01C3

01: device address

10: Function code 16 in hexadecimal

0024: Keep register address 36 in hexadecimal

0002: Number of holding registers already written

01C3: CRC
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7 Warranty Clause

The WAFS-108 Series flow meters are manufactured in strict compliance with applicable quality

standards.

The manufacturer provides warranty of 3 years and support thereafter to ensure proper operation

under normal usage conditions. The scope of after-sales service includes:

Remote technical support (telephone or online)

On-site technical support (where applicable)

Product repair

Product replacement (if repair is not feasible)

For assistance, please contact the manufacturer or authorized service representative.

⚠️  Note: The warranty does not cover damage caused by misuse, improper installation,

unauthorized disassembly, or operation beyond specified limits.
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