
1、概述

    衷心感谢您选购POLO超声波液位计！

 本仪表包含多项专利技术，具有安全、清洁、精度高、寿命长、稳定可靠、安装维护方便等特点，适用酸、碱、盐、防腐、高温等各种领域。

本仪表可通过4～20mA或RS485(Modbus协议或其他定制协议)连接到显示表或各种DCS系统中，为工业的自动化运行，提供实时的液位数据。

本仪表具有如下特点：

●  电路设计从电源部分起就选用高质量的电源模块，元器件选择进口高稳定可靠的器件，完全可以跟世界同类型仪表相比。

●  专利的声波智能技术软件可进行智能化回波分析，无需任何调试及其它的特殊步骤，此技术具有动态思维、动态分析的功能。

●  POLO拥有的声波智能专利技术，使仪表的精度大大提高，液位精度达到0.3％，能够抗多种干扰波。

●  本仪表是一种非接触式仪表，不跟液体直接接触，因此故障率低。仪表提供多种安装方式，用户完全可以通过本手册进行仪表标定。

●  仪表的所有输入、输出线均具有防雷、防短路的保护功能。

1,  overview 
     Thank you for your purchase POLO ultrasonic level meter! 
  This instrument includes a number of patented technologies, with safe, clean, high precision, long life, stable and reliable, convenient installation and maintenance features, application of acid, alkali, salt, corrosion, high temperature and other areas. 
The instrument can be 4 ～ 20mA or RS485 (Modbus protocol, or other custom protocol) to connect to the display table, or a variety of DCS systems for industrial automation operation, provide real-time level data. 

This instrument has the following characteristics: 
● Some of the circuit design from the power supply module on the selection of high-quality, high reliability components have chosen to import the device is entirely possible with the world compared to the same type of instrument. 
● patented smart technology software acoustic echo can be intelligent analysis, debugging and other without any special steps, this technology has a dynamic thinking, dynamic analysis capabilities. 
● POLO patented technology owned by acoustic intelligence, so that greatly improved the accuracy of instrumentation, level accuracy of 0.3%, resistance to a variety of interference wave. 
● The instrument is a non-contact instrument, not in direct contact with the liquid, so failure rate is low. Instruments offers a variety of installation methods, the user can through this manual instrument calibration. 
● instrument all the input and output lines have a lightning protection, anti-short circuit protection.
2、技术指标和仪表选型

    测量范围：      1、2、5、10、15m（根据实测量程选定，标准测量目标为1个大气压下的平静水面）


 盲    区：      0.25m～0.8m


 测距精度：      0.3%（标准条件：25℃，标准大气压下）


 测距分辨率：    1mm


 压    力：      3个大气压以下


 仪表显示：      自带LCD显示液位或空间距离


 模拟输出：      4～20mA


 数字输出：      RS485、Modbus协议或定制协议


 供电电压：      DC24V/AC220V，防雷装置内置


 环境温度：      －20℃ ～ ＋60℃


 防护等级：      IP65

2, technical indicators and instrument selection 
     Range: 1,2,5,10,15 m (the measured range selected, the standard measurement target of an atmospheric pressure calm water) 
Blind: 0.25m ～ 0.8m 
Ranging Accuracy: 0.3% (standard conditions: 25 ℃, the standard atmospheric pressure) 
Ranging Resolution: 1mm 
Pressure: 3 atm the following 
Instrument Display: LCD display built-level or spatial distance 
Analog output: 4 ～ 20mA 
Digital output: RS485, Modbus protocol or custom protocol 
Supply Voltage: DC24V/AC220V, built-in lightning protection devices 
Ambient temperature: -20 ℃ ～ +60 ℃ 
Protection class: IP65 
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    仪表选型：

Instrument Selection
0 No switch output
2 2-way switch output
4 4-way switch output
T RS485 Digital Interface
X Without RS485 Digital Interfac
S Split unit

Y AIO(all-in-one PC)

E Two-wire loop-powered
D Four-wire DC24V-powered
A Four-wire DC220V-powered
N Ordinary Waterproof
F Acid and alkali corrosion resistant
3、仪表安装

3, instrument installation
3.1仪表外形尺寸（换能器尺寸会根据量程的不同而有所改变，若有不同会预先告知）

Instrument Dimensions (transducer sizes will vary according to range changes, if they are different will be informed in advance)
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安装方法：

Installation way:

开敞环境下一般采用支架安装方式，用仪表自带法兰固定。池子或罐子在安装时，是在安装位置上割一个略大于换能器直径的圆孔，将仪表放入，然后将螺母自下而上旋紧。安装必须保证仪表的换能器面与被测液面水平。

Open environment commonly used stent installation method, using a fixed flange own instrument. Pond or a jar, when the installation is to install the position transducer cut a slightly larger diameter hole, into the instrument, and then tightened the nut from below. Installation must ensure that instrument transducer surface and the measured liquid level.
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3.2 仪表接线Instrumentation wiring
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    4～20mA和RS485共用两个接线柱，SPST1和SPST2对应参数P03和P04设置，具体见4.3.3继电器1设置(P03)和4.3.4继电器2设置(P04)。

4 ～ 20mA and RS485 sharing two terminal, SPST1 and SPST2 the corresponding parameters P03 and P04 is set, specifically see 4.3.3 Relay 1 is set (P03) and 4.3.4 Relay 2 is set (P04).

3.3 安装参数含义 The meaning of installation parameters
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最高液位 The highest liquid level
盲区 Blind area

里程 Mileage

当前液位 current liquid level 

测量距离 measuring distance

安装高度 mounting hight
    如上图所示，仪表的换能器发波打到液位后反射回换能器，换能器接收到后计算发波到收波的时间，得到测量距离L，仪表安装高度TH减去测量距离L将得到当前液位H。

仪表量程指仪表能够测量的距离，安装高度TH应小于量程。

仪表盲区指仪表在换能器附近无法测量的区域，最高液位与换能器间距应大于盲区，例如：盲区为0.3m，则最高液位与换能器间距必须大于0.3m。

换能器发波是个扩散过程，即有方向角，安装的时候要注意，否则可能打到池壁的凸起物或渠道边沿，这样就会造成虚假目标，使测量出现错误。

As shown, instrument’s transducers made after the wave hit the level reflected back to transducer, the transducer receives income calculated after the hair waves to waves of time, are measured from the L, meter installation height minus the measurement of TH the distance L will be the current level H. 
Meter range means the instrument can measure the distance, the installation should be less than a high degree of TH range. 
Instrument blind means measuring instruments in the vicinity of the transducer can not be measured in the region, the highest level with the transducer spacing should be greater than the blind, for example: blind spot for the 0.3m, the highest level with the transducer spacing must be greater than 0.3m. 
Fat-wave transducer is a diffusion process, that is the direction angle, the installation of time to pay attention, otherwise it might hit the side wall of the protruding objects or channel edge, this will result in a false target, so that measurement errors.
超声波换能器向物体表面发射超声波，超声波通过空气传播达到被测量物体表面，物体反射回波并被换能器接收。超声波变送器测算出脉冲传送与接收时间T，再用声速C计算出探头和物体表面的距离，公式为：

Ultrasonic transducer to the object surface emitting ultrasound, ultrasound transmission through the air to reach the surface of measured object, object echo transducer was received. Ultrasonic transmitter to send and receive pulses measured out the time T, then Velocity C to calculate the distance between the probe and the surface, the formula is:

L=C×T／2

根据用户输入的安装高度TH得到物位：

Based on the inputting installation height of the user receive the degree of the TH lever
H=TH-L

一体化的温度探头用于补偿温度变化引起的声速变化。

标定：通过输入“当前液位H”或“安装高度TH”对仪表进行标定。

Integrated temperature probe to compensate for temperature changes in sound velocity caused by the change.
Calibration: by entering the "Current Level H" or "installation height TH" on the instrument calibration.
搜索
3.4 不同目标的测量数据Measurements of different targets
超声波物位计的测量范围取决于传感器的范围，传感器的范围取决于操作环境。

Ultrasonic Level Meter measurement range depends on the sensor range, sensor range depends on the operating environment.
	液体表面Liquid surface
	衰减Attenuation

	平稳stability
	0dB

	波纹ripple
	5～10dB

	大搅动(如搅拌叶片) Big Stir (such as the mixing blades)
	10～20dB

	泡沫foam
	请与POLO联系 please  connect with POLO


	固体物料表面solid material surface
	衰减 Attenuation

	坚硬、粗糙(如橡胶)hard roughness (as rubber)
	40dB

	柔软(如泥土、附尘渣块) Soft (such as soil, dust and residue attached blocks)
	40～60dB


	粉尘 Dust
	衰减 attenuation

	没有 nothing
	0dB

	少量 a little bit
	5dB

	大量 a lot of
	10～40dB


	探头和介质表面温差 the different temperature of the probe and media
	衰减 attenuation

	≤20℃
	0dB

	≤40℃
	5～10dB

	≤80℃
	10～20dB


3.5 仪表安装原则 Instrumentation Principles
1.  换能器发射面到最低液位的距离，应小于选购仪表的量程。

The distance of transducer launching surface to the lowest level should be less than the purchase instrument range
例如：超声波测量量程为0～7米，安装好后，换能器到水池底部的高度要≤7.0米。For example: Ultrasonic measuring range is 0～7M, After installed, The high degree from transducer to the pool at the bottom should ≤7.0M

换能器发射面到最高液位的距离，应大于选购仪表的盲区。

The distance of the transducer launching surface to the highest liquid level should be greater than the purchase of the blind instrument

    例如：超声波盲区为0.3米，水池里面最高液位是5.0米，安装好后，换能器到最高液位的垂直距离要＞0.3米。

For example: ultrasonic blind is 0.3m, The highest level inside the pool is 5.0m. the vertical distance of the transducer to the highest level should less 0.3m 

换能器的发射面应该与液体表面保持平行。

The launch surface of the transducer should be keep parallel to the liquid surface 
 换能器的安装位置应尽量避开正下方进水口、出水口等液面波动的位置，如果

实在没法避开，请加装导波管来辅助测量。

Transducer installation location should be as far as possible avoid these liquid surface fluctuations position that just under the inlet, outlet ,if
It is impossible to avoid, please install guided-wave tube to aid in measuring
5.  若池壁或罐壁不光滑，仪表安装位置至少需离开池壁或罐壁0.5m以上。具体离

开池壁或罐壁的距离需要根据实际情况确定。

If the pool wall or tank wall is not smooth, meter installation location should at least more than 0.5m from the pool wall or tank wall. The specific distance from the pool wall or the tank wall determined according to the actual situation.
6.  若换能器发射面到最高液位的距离小于选购仪表的盲区，需加装延伸管，延伸管管径 大于200mm，长度0.35m～0.50m，垂直安装，内壁光滑，延伸管上端和下端部分的切割面一定要打光滑，并且要打成一个向外呈45°的角度，罐上开孔应大于延伸管内径。或者将管子通至罐底，管径大于200mm，管底留孔保持延伸管内液面与罐内等高，也可将管底切割一个45°的角度。If the distance of the transducer launching surface to the highest level is less than the blind area of the purchase instrument is required to install an extension tube, that diameter is greater than 200mm, and the length is  0.35m～0.50m, the upper and the bottom end of cut surface for the extension tube must absolutely smooth and need make an outward angle is 

45°.Tank openings should be more than an extension of tube diameter. Or Leads the tank to the end of the tube  that diameter is greater than 200mm, to keep possession at the end of an extension of stay-hole liquid and the tank tube contour, you also 

Cut a 45 ° angle at the end of the tube.

3.6 安装注意事项Installation Notes
1.  本仪表在室外使用，最好安装遮阳篷或者保护箱，以免时间长了，液晶屏受阳光照射而老化。如果在有腐蚀性气体的环境中使用，需要加装防腐外套，并且拧紧仪表的外表壳和进出线端子。在有腐蚀性气体或液体的场合使用，或者在海边、海上使用，需要选用防腐型的。The instrument used outdoors, it is best to install awning or the protecting housing, so as to avoid the LCD screen ageing

affected by sunlight. If it is used in corrosive gas environments, that

are required to install anti-corrosion coat, and tighten the outer case and into the meter outlet terminals. If used in the environment of the

corrosive gas or liquid, or at the beach, sea, you need to use anti-corrosion type.

2.  电线、电缆保护管，要注意密封防止积水，防止被老鼠等啮齿类动物撕咬。

Wire, cable protection pipes, pay attention to sealing to prevent water, and prevent mice and other rodents Bite
3.  仪表虽然自身带有防雷器件，但仪表在多雷地区使用时，建议在仪表的进出线

端另外安装专用的防雷装置。Although the instrument itself with a lightning protection device, but the instrument when used in a multi-mine area, it is recommended into the outlet end of the instrument to install lightning protection devices dedicated.
     例如：在中国南方平原地区，夏天多雷雨，就需要在仪表之外再加装防雷装置。

根据实际情况可以加装避雷针、防雷网并且可靠接地；仪表的进线电缆上加装一道

避雷保险。For example:  the South Plains region in china, there are lots of thunderstorms in summer, it is necessary coupled with lightning protection devices installed outside the instrument. According to the actual situation can be installed a lightning rod, lightning protection network and reliable grounding; meter into the wire cable to install a lightning insurance on the incoming line cable of the meter.
4.  仪表在特别炎热、寒冷的地方使用，即周围环境温度有可能超出仪表的工作要求时，建议在液位仪 周围加设防高、低温装置。Instruments are used in particularly hot, cold places, which mean there is likely to exceed the ambient temperature around the instrument's work requirements, so we propose increase fortify high and low temperature devices around the liquid level gauge.
   例如：在北欧地区，冬天室外环境温度可能低于-20℃，就要在室外工作的超声波液位计外面加装保温箱。For example: in the Nordic region,  outdoor ambient temperature may be lower than -20 ℃ in winter, so we must install the incubator outside the ultrasonic level meter .
超声波探头要和被测的液面垂直，在超声波发射的锥形的范围内不能有其它障碍物。Ultrasonic probe and the measured liquid level to be perpendicular 
There is not any obstacles within the cone that is the ultrasound emitted .

6.  如果在＜－20℃或＞＋60℃的温度下使用，请事先联系POLO世界各地的技术服务部门。If you put to use under －20℃ or over ＋60℃,please contact with technical services around the world of POLO.
使用环境有粉尘、蒸汽、雾气，液面有泡沫、漂浮物，液体有搅拌，波浪等情况请事先联系POLO世界各地的技术服务部门，需要区别对待。The use of the environment of dust, steam, and mist, liquid has bubbles floating objects, liquids are mixing, wave, etc. Please advance contact POLO technical services around the world, the need to distinguishing deal with.
    例如：测量平静水面可以到12米的POLO超声波，在有烟雾的硫酸罐内，就只能测量到6米左右的距离。

    测量平静水面可以到12米的POLO超声波，在测量玉米和黄豆时，就只能测量到6.5米左右的距离，测量稻谷的时候只能测量到5米左右的距离。

For example: calm water surface can be measured to 12 meters POLO ultrasound, in a smoke of sulfuric acid tank, it can only be measured at a distance of about 6 meters. 
     Calm water surface can be measured to 12 meters POLO ultrasound when measurement the corn and soybeans, it can only be measured to 6.5 meters distance, when measured the rice can only be measured a distance of about 5 meters.

4、仪表调试Instrument commissioning  

4.1 键盘说明 Keyboard Description
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【Mode】：菜单键。按【Mode】出现密码界面，输入密码进入菜单，在设置时按【Mode】取消设置，设置完毕后，按【Mode】键退出菜单。
【Mode】MENU Press 【Mode】 appeared password Mode interface, enter the password to access the menu, in the settings, press 【Mode】 Cancel operation ,setting is
 set up, press 【Mode】 key to exit Menu Mode.
【▲】：下翻键和数字键。在菜单中，该键作为菜单的下翻键用，在更改数据时，该键作为数字键用。Flip keys and number keys. In menu the key used as the next turn button, which also used as numeric keys when change data.
【[image: image24.png]


】：移位键和上翻键。在菜单中，该键作为菜单的上翻键用，在更改数据时， 该键作为移位键用。Shift key and up turn key. In the menu, the key as a up turn button, which also used as shift keys when change data.
.
【OK】：确认键。选择菜单或确认选项和数据。Confirmation key. Select Menu or identified options and data.
4.2  密码说明 Password Description
按Mode键，出现密码界面：“――――”，按【▲】键将第一位改为1，按【OK】键即可进入参数设置菜单界面。Press Mode key, shown password interface：“――――”

Press 【▲】change first into 1,press 【OK】Can enter the parameter setting menu interface
4.3  参数设置parameter setti
4.3.1液位标定（P01）Level Calibration

仪表安装完毕、上电后，液晶上会显示液位数值，而该数据往往与实际液位不符，故需要液位标定。Finished Meter installed, power-on. The LCD will show the level value, but the data are often inconsistent with the actual level, so it need level calibration.

液位标定步骤如下：按Mode键，输入密码，再按OK键进入参数设置菜单。P01

为液位标定菜单，按OK键进行P01液位标定，用[image: image2.png]


键（移位）和▲键（数字更改）将数字改为实际液位值（如2.100），按OK键确认，再按Mode键退出参数设置菜单，此时液晶将显示2.100。Level calibration steps are as follows: press 【Mode】and enter password then press 【OK】and enter the parameter setting menu. P01 is level calibration menu, Press OK button to P01 level calibration with [image: image3.png]


 (shift), and ▲  (numbers change) will be replaced by the actual level value of the number(as 2.100), Press OK button to confirm, then press Mode key to exit the parameter setting menu, LCD will be displayed at this time

搜索
4.3.2  20mA设置（P02）Set 20mA
   在仪表正常工作时按Mode键进入参数设置菜单，按▲键选择P02菜单，第二行数字即为20mA对应液位，按OK键进行设置。Instrument Normal working hours press Mode key to enter the parameter setting menu, press ▲ choose menu P02, The second line corresponds to number shall be 20mA level, press OK key to set
    例如：量程是0～10米的超声波液位计，在现场实际的最高液位是6.5米，可以将20mA设置为6.5
米，当液位到达6.5米，输出的电流是20mA。也可以将20mA设置为7.0米，那么当液位达到7.0米时，输出的电流是20mA。For example: Range is 0 ～ 10 meter ultrasonic level gauge, the actual maximum level in the field is 6.5 meters, 6.5m can be set to 20mA, When the liquid level reaches 6.5 meters, the output current is 20mA. 20mA can also be set to 7.0 meters, then when the level reached 7.0 meters, the output current is 20mA
搜索
4.3.3 继电器1设置（P03）Relay1 Set
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数值numerical value
当编辑继电器逻辑时，闪动的数字为当前可更改的数字。

按▲键，数字会变化。When editing relay logic, the flashing numbers for the current change number. Press ▲ button, the number may change
●  A位置和C位置： “[image: image4.png]


”：小于； “[image: image5.png]


”：大于；

Location A and Location C: “[image: image6.png]


”：less; “[image: image7.png]


”：beyond 

●  B位置：  Location B
    “[image: image8.png]


”：与，表示当液位值同时满足两个条件时继电器吸合，否则继电器释放。 Show the relay pull in when the liquid level values satisfy two conditions, or the relay release .
搜索
“|”：或，表示当液位值满足两个条件之间的任何一个时继电器吸合，否则继电器释放。Show relay pull in when the liquid level values satisfy any one condition

“－”：只有前一个条件，位置C和数值2就隐藏起来了。表示当液位值满足前一个条件时继电器吸合，否则继电器释放。Only the former one condition, location C and value 2 will be hidden up. show when the level value fulfill the former one condition the relay pull in, or the release.
“[image: image9.png]


”：前一条件为继电器吸合条件（一般用于开泵），后一条件为继电器释放条件（一般用于停泵），主要用于排水井和进水井控制。Pre-conditions for a relay pull-in conditions (generally used for open-pump) the latter condition is release conditions for the relay (usually used for stop pump), mainly for control of drainage wells and into the wells
●数值1、数值2位置可以输入相应的液位值或液位差值。 Numerical Value1 ,2 locations you can enter the corresponding liquid level value or level difference .
例：“[image: image10.png]


 3.0 －”表示继电器在液位值大于3.0m时吸合。Show relay pull-in when liquid level is greater than three meters.
 “[image: image11.png]


 2.0 －”表示继电器在液位值小于2.0m时吸合。Show relay pull-in when liquid level is greater than two meters.
“[image: image12.png]


 6.0 [image: image13.png]
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 1.0”表示液位大于6m开泵排水，液位降到1m停泵。用于排水井。Show liquid level is greater than six meters to open the drainage pumps, liquid level pump shut down to one meter, for drainage wells
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 1.0 [image: image16.png]
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 6.0”表示液位降到1m开泵进水，液位上升到6m停泵。用于进水井。show liquid lever down to one meter open pump water, level up to six meters stop pump for water wells.
4.3.4 继电器2设置（P04）Relay1 Set
继电器2设置。同上。 The same as above

4.3.5 显示模式设置（P05）Display mode settings
P05菜单可更改显示模式，共有3种显示模式可供选择：Menu P05 can change the display mode, a total of three display modes to choose
1. “H－”显示液位和继电器状态；Liquid level and relay status display
2. “H” 显示液位和温度；Liquid level and temperature display
3. “d”显示空间距离（数字前显示P）和继电器状态。Display space distance (digital pre-show P), and relay status

 按▲键选择所需模式然后按OK键确认。Press ▲ key to select the desired mode and then press the OK button to confirm.
4.3.6探头高度（P06）Probe height
 P06菜单可以显示探头高度，可查看探头高度是否符合现场情况，也可用于液位标定。直接按照现场情况更改探头高度值。P06 menus can be displayed probe height, can see whether the height can Meet the situation on the ground, Can also be used for Calibration of the liquid level. In accordance with the situation on the ground to change the value of the probe height
4.3.7  ID号设置（P07）set number ID 

    通讯时用，特别是多机通讯时，缺省为01。Communication time, especially in multi-machine communications, the default is 01
4.3.8 波特率设置（P08） Baud Rate Setting
    通讯时用，有2400、4800、9600三种选择。Communication time there are three choose (2400 4800 9600)
4.3.9 盲区设置（P09） Blind spot Set

 可更改仪表盲区以适应现场一些复杂工况。例如可以避开换能器附近凸起物对仪表的影响。一般情况不用修改出厂设置。Can change the instrument’s blind spot to accommodate to complex working conditions. For example, the protruding material impact on the instrument can be avoided near the transducers. General, do not modify the default setting
搜索
4.3.10反应速度设置（P10）Reaction rate is set
P10反应速度设置。“FAFA ”最快；“FA”较快；“SL”中速；“SLSL”慢速。液位变化速度越快，相应要求仪表反应的速度越快，仪表显示数据跳动也越大；反之反应速度慢，数据稳定。如果液位变化不是特别快，一般不用修改出厂设置。

（P10）Reaction rate is set “FAFA ”is the fastest; “FA”is faster ; “SL”is medium-speed; “SLSL”is slow. The faster that the rates of the change of the liquid level ask the corresponding meter has the faster reaction and the greater the beat meter display data; On the contrary slow reaction rate, the data stability.If the liquid level change is not particularly fast, generally do not modify the default setting
任何一个选项设置完毕后都需要按【OK】保存刚才修改的数据。

After finishing any one option to press 【OK】 to save just modify the data.
设置完毕后，按【Mode】键退出菜单设置。

After finishing set, press 【Mode】exit the menu settings
保修条款：Warranty
●  用户在维修时请出示保修卡。在保修期内因正常使用出现的故障，可享受规定的免费保修。Please show the user maintenance warranty card. In the warranty period, failures occur due to normal use, can enjoy free of charge under the warranty.
●  保修期限：本公司产品保修期由验收日期起算十二个月内。Warranty period: The company's products warranty period from the acceptance date shown 10 months
以下情况不在免费保修范围内：
The following is not free of charge within the warranty
●  产品或其部件已超出免费保修期。

Product or its components beyond the warranty period free of charge.
●  因使用环境不符合产品使用要求而导致的硬件故障。

The use of environment does not meet the product requirements due to hardware failures.
●  
Due to adverse power environments or foreign matter into the equipment failure or damage caused.
●  供电电压过高、过低，或者接错电源造成的设备故障或损坏。

Supply voltages is too high, too low, or take the wrong power supply or damage caused by equipment failure
●  由于未能按使用操作手册上所写的使用方法和注意事项进行操作而造成的故障。

The failure by the use of operating manuals written on the use of methods and attention to matters caused by operations failures
●  由于不可抵抗力如：雷电、水灾、火灾等自然因素而造成的故障。

As the non-resistance, such as: lightning, floods, fires and other natural factors caused the failure.
●  擅自拆机修理或越权改装或滥用造成的故障或损坏。

Disassemble unauthorized repair or unauthorized modification or misuse or damage caused by the failure
●  超过仪表防护等级使用而造成的损坏。

Protection grade use over meter damage.
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