
激光和超声波物位变送器
在线水质分析仪

碎石机是很多行业处理矿物、化学品或农
基产品等材料的关键工艺设备。不论处理
哪种材料，生产率都是至关重要的，并且
必须监测物位、以优化碎石机的运行。

测量，化繁为简

优化

进料控制至关重要，必须为碎石机持续送料，否则会严重损坏设

备并影响生产率。因此，必须保持‘扼颈’物位，并避免碎石机

空转。石块下落时必须确保‘石块接触石块’，而不能出现‘石

块接触设备金属表面’。为了最大限度提高生产力，因此，工厂

必须快速解决进料不稳定或阻塞等问题。快速并准确反馈碎石机

内的物位是进料控制优化的关键参数，以保持这种‘扼颈’状况。

工业上通常使用大型储料仓来保持物料以稳定的速率送入碎石机

中。尽管储料仓通常容积做的足够大，但仍会有加料过度的情况。

在这种情况下，如果未能快速处理，则可能会堵塞整个进料线路

并溢出地面，从而需要大量人工清理。因此，在储料仓中通过使

用物位变送器获得正确的物位信号与碎石机本身同样重要。除了

物位控制会影响生产率外，在储料仓建设初期就预先考虑合适的

物位控制系统还可以大幅降低投资成本。

可靠性和安全性

使用高效的物位测量作为进料控制系统的反馈来源，可以有效地

减轻繁重的人工操作，甚至可以完全省去人工监管。这将减少事

故风险，提高物位监测的可靠性。

多功能性

LM80 是实现此类测量的理想解决方案，因为不论碎石线路采用

固定还是移动式碎石设备，它都可以安装在线路的不同阶段。碎

石机类型多种多样，且都有特定规格和局限性。窄光束可以在碎

石机覆盖物和碎石机侧壁之间随意定向。集成指示器允许精确的

激光瞄准。LM80的优势包括：增加产量，降低碎石机维修费用（由

于连续的岩石撞击损坏）。

 应用手册 AD/LEVEL/001–ZH Rev. AApplication description AD/LEVEL/001–EN Rev. A 

Laser and ultrasonic level products
Crushers

Crushers are key process components in 
several industries dealing with materials 
such as minerals, chemicals or agro 
based products. Whatever the material 
to be processed, productivity is of the 
essence and monitoring the material 
level is mandatory to optimize crushers 
operation.

Measurement made easy

Optimization

Feed control is crucial as crushers must be fed continuously to 
prevent serious damages to the equipment and to optimize 
productivity. It is imperative to maintain a 'choke' level and to 
avoid running the crusher empty. One must drop 'rock on 
rock' and not 'rock on metal'. Throughput must also be 
maximized hence the plant must quickly react to the 
inconsistent inflow or any clogging or other problems. A rapid 
and accurate feedback on material's level in the crusher is a 
key parameter in feed control optimization to maintain this 
'choke' condition.
Industries will often use huge surge bins to help maintain a 
controlled and / or consistent flow for the crusher. Although 
surge bins are often bigger than needed, they will still be 
subject to overfilling which in turn, if not addressed rapidly, 
may block the whole inflow line and spill on the ground below 
creating a manual labor intensive clean-up. A proper feedback 
loop on the surge bin using level transmitters is therefore as 
important as on the crusher itself. In addition to the impact on 
productivity, preparing for a proper control of the level can 
permit a significant initial cost reduction when establishing the 
requirements for the surge bin.

Reliability and safety

Using efficient level measurement as a feedback for feed 
control permits to either assist an often overburdened operator 
or better, completely remove the need for human supervision. 
This mitigates the risk for accidents while improving reliability 
of the level monitoring.

Versatility

The LM80 is an ideal solution for this measurement as it can 
be installed at different stages on the crushing line whether it 
is composed of fixed or mobile crushing units. Each crusher 
can be of a different type, each design having its particular 
specifications and limitations. The narrow beam can be easily 
directed between the crusher mantle and the side wall of the 
crusher. The integral pointer allows precise aiming of the laser. 
The payback associated with the LM80 is increased 
production and reduced maintenance expenditures on 
rebuilding the crusher (due to continual rock damage).
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The same applies for surge bin. The feedstock can be 
measured in various spaces, independently of the design 
shape and material. It can also provide accurate feedback on 
an empty or near-empty vessel and under challenging 
conditions such as acoustic noise, electric noise and physical 
hindrance.
However, the bins above the crusher are occasionally too 
dusty for a laser level transmitter. LST400 has an advanced 
algorithm automatically adjusting the instrument to work in the 
most difficult conditions. LST400 can vary pulse size for 
optimal performance at short and long distances, pulse length 
can be adapted to ensure pulses can travel through the air 
even in the presence of dust. At the receiver, the input gain 
can be increased to make sure the smallest of echoes can be 
detected easily. The LST400 automatically adjusts these 
settings, ensuring the best performance can be achieved in all 
conditions. No other ultrasonic level sensor has this 
technology, allowing unparalleled performance in dusty 
environments.

Complete solution

This combined solution offers accurate single point 
measurement where it is required at the crusher and excellent 
dust penetration in the bins. By combining these two 
technologies' strengths, ABB provides the ideal solution. The 
LM80 allows for increased production and reduced 
maintenance, while the ultrasonic ensures the crusher has 
adequate feed while preventing overfill resulting in a labor 
intensive cleanup and potentially dangerous work conditions.

Performance example

Martin Marietta is a leading aggregate supplier with locations 
in 36 States, Canada, and the Caribbean. Their Red Hills 
Quarry in central Virginia crushes granite into three products 
used in the construction trades and for highway use. They are 
#8 stone (3/8 to ½ in.), 'B' Sand (for ice control on roadways), 
and Rip Rap (large diameter stone for erosion control and 
ornamental uses).

Fig. 1: Control loop feedback with laser and ultrasonic transmitters
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Application: Surge bins

Solution: ABB LST400

Challenges:

— Dusty environment

— Requires uninterrupted measurement

— Instrument needs to work well in the vicinity of large drives

Goals achieved:

— Uninterrupted, reliable measurements even during conditions of heavy 

dust

— No interference from large drives

— Trouble-free service since installation in early 2014

Application: Crushers

Solution: ABB LM80

Challenges:

— Fast changing levels

— Important vibrations 

— Dusty environment

Goals achieved:

— Uninterrupted, reliable measurements even with vibrations

— Maintenance routine reduced to minimum and crusher equipment 

lifetime increased

— Quick feedback loop for conveyor speed control

— The Laser went into operation in 2008 and has been maintenance-free 

since its installation
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图 1：激光和超声波变送器构成的反馈控制回路

以上功能同样适用于储料仓。在不考虑设计形状和材料的情况下，

可测量各种空间内的进料。此外，还可以在存在噪声、电干扰和

物理障碍等恶劣条件下，提供有关空的或接近空容器的准确信号

反馈。

然而，由于位于碎石机上方的储料仓，时常会堆积过多灰尘，影

响激光物位变送器的正常工作。超声波物位变送器 LST400 具备

一种先进的算法，在最恶劣的环境下变送器可自动调节。LST400
可在测量短距离和长距离时分别采用不同的脉冲大小，以优化测

量性能；通过调整脉冲长度，从而确保脉冲即使在存在灰尘的空

气中也能穿透。在接收回声处，输入增益可以被增强，以确保能

轻松地检测到最小的回声。LST400 可自动调整这些设置，确保

在所有条件下均能实现最佳性能。其他超声波物位传感器均未采

用此项技术，因此它在多尘环境中具有无与伦比的性能。

完整的解决方案

这种组合解决方案可在需要碎石机的位置提供准确单点测量，并

在储料仓处提供出色的灰尘渗透能力。通过结合以上两种技术优

势，ABB 可提供理想的解决方案。LM80 可提高产量并减少维护，

而超声波可确保碎石机进料充足，同时防止因添加过量而需要大

量人工清理，并避免潜在的安全隐患。

性能示例

马丁 • 玛丽埃塔公司是一家领先的建材供应商，在美国 36 个州、

加拿大和加勒比海均设有办事处。公司在弗吉尼亚州中部的 Red 
Hills Quarry 将花岗岩压碎为建筑行业和高速公路使用的三种产品：

分别是 #8 石块（3/8 到 ½ 英寸）、‘B’沙（用于道路防滑）及

抛石（大直径石块，用于侵蚀控制和装饰）。

应用： 储料仓

解决方案： ABB LST400
挑战：
-  多尘环境
-  需要连续测量
-  仪表需要在大型驱动器附近正常工作

实现的目标：
-  即使在大量灰尘条件下仍提供连续、可靠的测量
-  不受大型驱动器干扰
-  自 2014 年初安装后一直无故障运行

应用： 储料仓

解决方案： ABB LM80
挑战：
-  物位变化迅速
-  剧烈振动
-  多尘环境

实现的目标：
-  即使在振动条件下仍提供连续、可靠的测量
-  大大减少日常维护，延长碎石机设备使用寿命
-  快速反馈回路，可控制输送机速度
-  激光器于 2008 年投入使用，自安装后一直免维护
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Laser level transmitter (LM80) Ultrasonic level transmitter (LST400)

Fig. 2: LM80 laser level transmitter

Features

Robust construction

Non-condensing optics (heated lens)

Narrow beam

Low beam divergence

Multi-mounting options

Non-contact pulsed laser technique

No moving parts

Fast electronics

4 – 20 mA current loop and relays

Configuration device

Benefits

Maintenance free

High precision to get around infrastructures

Measures great distances

Easy to install and use

Measures any surface at any angle

Insensitive to: solids size, vessel construction, angle of repose, gas and 

high humidity, condensation, vibrations at surfaces, moving and falling 

material, material's dielectric constant

Rapid response

Fig. 3: LST400 ultrasonic level transmitter 

Features

Range to 50 ft. / 15 m

Isolated 4 – 20 mA output with HART 7

Graphic LCD Display

Integrated Analytical Software

5 Configurable relays / 8 Amp

GAP dynamic gain, amplitude and power technology

Benefits

Works on dusty environments, clear or dirty liquids and even when the 

face is dirty

Transducer face cleans itself

Works through smoke and vapors

Works in narrow vessels unlike most other ultrasonic suppliers due to 

GAP dynamic gain, amplitude and power technology

Bin mapping using Dynamic 21 point linearizer

Integral analytical surface provides a unique view into the process for easy 

installation
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图 2：LM80 激光物位变送器

特点

结构坚固

非冷凝光学器件（加热透镜）

窄光束

光束发散角低

多种安装选项

非接触式脉冲激光技术

无活动部件

电子产品反应快速

4–20 mA 电流回路和继电器

可配置设备

优势

免维护

精度高，可避开基础设施

测量距离远

安装、使用简单

以任意角度测量任意表面

不敏感因素：固体大小、容器结构、静止角、气体和高湿度、冷凝、表面振动、
移动和掉落材料、材料的介电常数

快速响应

图 3：LST400 超声波物位变送器

特点

量程范围 50ft. / 15m
HART 7 带 4 – 20 mA 输出

点阵 LCD 显示

集成分析软件

5 个可配置继电器 / 8 A
GAP 动态增益、振幅和功率技术

优势

可在多尘环境、透明或脏污液体，甚至表面脏污的条件下工作

传感器表面自动清洁

可在烟雾和蒸汽中工作

与大多数其他超声波供应商不同，由于采用 GAP 动态增益、振幅和功率技术，
可在窄容器内工作

用于校正非线性容器 21 点线性化单元

集成式分析面板提供独特的操作界面，便于调试
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