
腐食・摩耗なし

 PIOX® S
非接触で、 腐食性流体の濃度、密度、質量流量
を計測

配管の外側から計測

FLEXIM       

More than 20 years of experience 
in clamp-on ultrasonic metering
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 Fluid Measurement Concentration Temperature 

Caprolactam Concentration 90 - 100 % 70 °C - 130 °C

Ethanol Concentration 30 - 100 % 10 °C - 70 °C

Ethylene Glycol Concentration 20 - 55 % 0 °C - 30 °C 

Hydrochloric Acid Concentration, Density & Mass Flow 0 - 15 % 5 °C - 30 °C

Hydrochloric Acid
Concentration, 
Density & Mass Flow

0 - 5 % 
> 15 %

5 °C - 100 °C
30 °C - 100 °C

Hydrofluoric Acid Concentration 40 - 70 % 10 °C - 70 °C

Nitric Acid
Concentration, 
Density & Mass Flow

50 - 80 %
90 - 100 %

10 °C - 70 °C
10 °C - 50 °C

Oleum Concentration
0 - 30 %

50 - <100 %
5 °C - 50 °C
5 °C - 50 °C

Phosphoric Acid Concentration, Density & Mass Flow 25 - 60 % 5 °C - 40 °C

Propylene Glycol Concentration 0 - 40 % 10 °C - 40 °C

Sodium Chloride Concentration, Density & Mass Flow 0 - 30 % 10 °C - 70 °C

Sodium Hydroxide Concentration 0 - 50 % 10 °C - 100 °C

Sugar Concentration 0 - 90 % 10 °C - 90 °C

Sulfuric Acid Concentration 80 - 100 % 10 °C - 220 °C

Urea Concentration 0 - 65 % 10 °C - 70 °C

*Note: Table does not include all fluids in the FLEXIM library. If you do not see your fluid or requirements listed, contact your local FLEXIM  
representative at www.flexim.com/contact for verification, or email us at info@flexim.com.

PIOX® S: Concentration and Mass Flow

FLEXIM has a large library of fluids for measuring concentration and 
mass flow of liquids that continues to grow*:

Clamp-On and Go Technology
Using non-intrusive transducers, and a strap-on RTD  
temperature sensor, PIOX® S is truly a clamp-on and go affair.  
All of the additional costs associated with intrusive technologies  
are avoided. Furthermore, the hazards associated with intrusive metering 
technologies are eliminated. 

PIOX® S Performance Guarantee
We know our applications well, and coupling this with a large  
installed base, FLEXIM guarantees that your PIOX® S system measures to 
your required accuracies or you get your money back. 

Ready to Get Started?
Feel free to contact FLEXIM or your local Sales Representative to get started 
with your PIOX® S measuring system.  
We look forward to responding to your inquiry!

濃度& 体積流量
______

密度& 体積流量 
______

相分離発見
______

製品認識
 ______

流体分析
______

廃液レポート ______

プロセスコントロール
______

ユーザー定義

FLEXIM GmbH
Berlin, Germany 
Phone: +49 30 93 66 76 60
info@flexim.de
www.flexim.com

FLEXIM Instruments Benelux B.V.
JX Berkel en Rodenrijs, Netherlands
Phone: +31 10 24 92 333
benelux@flexim.com
www.flexim.com

FLEXIM Instruments Asia Pte Ltd.
Singapore
Phone: +65 67 94 53 25
salessg@flexim.com
www.flexim.com

FLEXIM Service and Support Center 
South America  
Esco Argentina S.A., Buenos Aires
Phone: +54 11 49 20  71 00
flexim@escoarg.com.ar
www.escoarg.com.ar

FLEXIM Instruments China
Shanghai
Phone: +86 21 64 95 75 20
shanghai@flexim.com
www.flexim.com

FLEXIM Instruments UK Ltd.
Hartford, UK
Phone: +44 1606 781 420
sales@flexim.co.uk
www.flexim.co.uk

yujimatsueda
テキストボックス
超音波濃度計　（アルコール濃度計測）

yujimatsueda
テキストボックス
高濃度アルコール・酸性液体・アルカリ性液体・その他



配管中の流体が酸・塩基に関係なく計測　　　　　　　　　

　- PIOX® S 　信頼のある濃度計測と流量計測

密度計測によって、PIOX® S は質量流量を正確に求めることができます。 

配管材質は 、鋼管、プラスチック、グラス、もしくは、特別な材質に対しても、ライニ
ングや塗装に対しても、配管サイズは、6mmから6000mmまでアプリケーションに
より対応可能

温度は、400 ℃ まで、または、それ以上でもアプリケーションにより対応可能

防爆エリアでは、 ATEX and FM 認証タイプがあります。

 配管外付け、 配管工事必要なし

 メンテナンスフリー

 海外防爆認証

高い安全性

 可動部、振動部、摩耗部なし

 腐食なし

 漏れなし

 環境の厳しい場所に

高い信頼性 高い精度

 長期安定性

 ドリフトなし

 頻繁な再校正必要なし

 低流速計測

 温度補正

改善されるオペレーション 

 連続計測濃度分析

 流量と濃度の同時計測

 データロギング

 正確に信頼性のあるデータ

PIOX® S は流体の測定音速値から、濃度、密度、その他物性値を求めます。
非接触の音波技術は、危険な流体に対して安全性や信頼性を高めます。

非接触液体濃度計
配管外側設置

PIOX® S  

Mass Flow Measurement  
of Nitric Acid

At a Dutch plant of a Norwegian 
fertiliser producer, trucks are loaded 
with nitric acid at an automatic filling 
station in two different concentra-
tions, 68 % and 60 %. If the lower 
concentration is desired, the 68 % 
nitric acid is diluted by adding water. 
To ensure the accuracy of this 
process, a reliable concentration 
measurement is required.
PIOX® S is the ideal solution for this 
task, as the ultrasonic transducers 
are simply clamped on the outside  
of the pipe, without contacting the 
media. There is no risk of corrosion 
or acid spills as was the case with 
the Coriolis meters used previously.
By simultaneously measuring the 
media concentration through the  
sonic velocity, and supervising the 
flow rates by the ultrasonic transit-
time principle, PIOX® S can be also 
used to calculate the mass flow.

Concentration Measurement of  
High Purity Sulfuric Acid

One of the largest chemical  
companies in the world, residing  
in Germany, produces, among other 
chemicals, high purity sulfuric acid. 
Used as a raw material for many 
other chemical production processes, 
continuous concentration measuring 
during production is crucial to obtain 
a uniform product quality. What was 
formerly done offline in the laboratory 
is now solved by the PIOX® S in real 
time directly during production while 
never coming in contact with the fluid.
Simply clamped on to the pipe,  
the transducers are removed from  
the highly corrosive medium and  
thus avoid possible contamination  
of the product stream.

Field proven for the  
concentration and density  
measurement of:
______

Nitric Acid
______

Sulfuric Acid 
______

Phosphoric Acid
______

Sodium/Potassium Hydroxide
______

Ammonium  Nitrate
______

Brine
______

Alcohols, Glycols
______

Caprolactam

100% プラントに有益
配管の外側から簡単に設置
______

100% 耐腐食性
流体接触部なし

希少な材料で耐食を

防止する必要なし
______

100% 漏れなし
計測機器による漏れ危険性なし

______

100% 摩耗部なし
摩耗なし、 長期安定性、カップリング

パッドによるメンテナンスフリー
（カップリング剤使用せず） ______

100% 耐圧
圧力制限値なし

Two ultrasonic transducers are mounted to the pipe wall, and are alternatingly sending and receiving ultrasonic signals.  
Measuring the difference in the transit time between the two signals, the flow velocity (v) and the volume flow, based on  
the pipes inner diameter, are accurately calculated. 
Based on the mean value of the ultrasonic signal transit-time, the sonic velocity (c) within the medium is unambiguously  
determined.
A temperature probe, mounted in clamp-on or inline configuration, transmits the temperature measurement (T).
Based on the measured sonic velocity and temperature, PIOX® S calculates the desired units of measure,  
such as concentration, density, solid content, yield, as well as user and industry defined values such as Brix and others. 
Moreover, by internally combining the values of the volume flow with the measured density of the liquid, the PIOX® S  
Massflow is able to precisely determine the mass flow rate. 

PIOX

ONLINE PROCESS ANALYZER

HNO3  68.04 M%
85.2 t/h

v

temperature

volume flow

mass flowtransit time 
difference

density
or
concentration

sonic velocity

PIOX® S Measurement Principle: 

The measurement method of PIOX® S is based upon the ultrasonic transit-time principle. 

Advantages:

	No risk of corrosion  
and leaks

	Simultaneous measurement of 
concentration and volume flow or 
mass flow

	Non-intrusive, no need for  
process shut-down

Advantages:

	Highly accurate, even at marginal 
concentration changes

	Ideal solution under high process 
temperatures (up to 400 °C)  
and pressures

	No possibility of contamination  
of the media



Whether acids or bases are flowing through pipes - 
PIOX® S for reliable concentration and flow measurement

By determining the fluid density, PIOX® S is capable of accurately calculating  
the mass flow.

For virtually any pipe size and material - whether it is steel, plastic, glass  
or special alloys including liners or coatings with pipe diameters ranging from  
DN6 to DN6000.
For temperatures up to 400 °C and beyond.
For hazardous area locations - transducers and transmitters are available  
in ATEX and FM certified versions.

	Non-intrusive measurement,  
no need to open the pipe

	Simple maintenance-free solution 

 Approved for hazardous area use

Enhanced Safety

	No moving parts, no vibrations,  
no material fatigue

	No corrosion risk from 
aggressive media

	No leakage risk

	For harsh industrial  
environments

Extremly Reliable Highly Accurate

	Longterm stability

	No drift

	No frequent recalibration

	Highly sensitive also at  
low flows

	Temperature compensated

Improved Control

	Real time concentration  
analysis 

	Simultaneous flow  
measurement

	High data logging capability 

	Accurate and reliable  
data source

PIOX® S determines the concentration, density and other parameters via the 
sonic velocity of the fluid. Its non-intrusive acoustic technology is the method  
of choice when materials and processes place high demands on safety  
and reliability.

PIOX® S stands its ground  
where others fail.

硝酸質量流量計測

ノルウェーの肥料用オランダ立地のプ
ラントでは、硝酸を68％と60％の異
なった濃度で、タンクローリーに自動
充填しています。 60%の硝酸を充填す
る時には、68％の硝酸を水で薄めてい
ます。この濃度調整を確実に守るた
め、信頼性のある濃度計が必要でし
た。

PIOX® S は、このような設備に対し、
流体に接触せず配管の外側から設
置できるため、とても理想的でした。
腐食の心配なく、コリオリ式流量計で
起きた酸の漏れも起こりません。

計測音速値から、流体濃度を求め、
同時に、超音波計測伝搬時間から、
流量も監視できました。PIOX® S は、
質量流量も表示できます。

高純度の硫酸濃度計測

ドイツにある世界的な大手の化学会
社にて、高純度の硫酸を生産してい
ます。

硫酸は、多くの化学工場で原材料
として使われており、生産中の連続
濃度計測は、品質を一定に保つた
めに重要です。以前、実験室で
オフライン的に濃度検査を行ってい
ましたが、PIOX® S により、流体に
接触することなく生産中に連続濃
度計測できました。

配管の外側から簡単に設置するだ
けなので、トランスデューサは、高い
腐食性の液体に対しても問題なく、
また、製品に対するコンタミネーショ
ンのリスクも心配ありません。

フィールドで証明された
濃度と密度測定は以下です。

硝酸
______

硫酸 
______

リン酸
 ______

水酸化ナトリウム/水酸化カリウム
______

硝酸アンモニウム
______

ブライン
______

アルコール、グリコール
 ______

カプロラクタム

100% plant availability
Simple attachment of the trans- 
ducer system to the outside of the 
pipe during ongoing operation
______

100% media resistant
No contact with flowing  
media - exotic construction 
materials are not required
______

100% leak-proof
No risk of leakage caused by the 
measuring equipment
______

100% wear-free
No wear and tear by abrasive media 
Long-term stability, maintenance-free 
due to permanent coupling pads
______

100% pressure-resistant
No pressure limit

Two ultrasonic transducers are mounted to the pipe wall, and are alternatingly sending and receiving ultrasonic signals.  
Measuring the difference in the transit time between the two signals, the flow velocity (v) and the volume flow, based on  
the pipes inner diameter, are accurately calculated. 
Based on the mean value of the ultrasonic signal transit-time, the sonic velocity (c) within the medium is unambiguously  
determined.
A temperature probe, mounted in clamp-on or inline configuration, transmits the temperature measurement (T).
Based on the measured sonic velocity and temperature, PIOX® S calculates the desired units of measure,  
such as concentration, density, solid content, yield, as well as user and industry defined values such as Brix and others. 
Moreover, by internally combining the values of the volume flow with the measured density of the liquid, the PIOX® S  
Massflow is able to precisely determine the mass flow rate. 

PIOX

ONLINE PROCESS ANALYZER

HNO3  68.04 M%
85.2 t/h

v

temperature

volume flow

mass flowtransit time 
difference

density
or
concentration

sonic velocity

PIOX® S Measurement Principle: 

The measurement method of PIOX® S is based upon the ultrasonic transit-time principle. 

優位性:

 腐食と漏れのリスクなし

 濃度と流量（体積・質量）の同時計
測

 非接触にて、プラントを止める
必要なし

優位性:

 下限値濃度の変動でさえ、高精度

 高温度（400℃まで）と圧力制限なし

 コンタミネーションのリスクなし



Whether acids or bases are flowing through pipes - 
PIOX® S for reliable concentration and flow measurement

By determining the fluid density, PIOX® S is capable of accurately calculating  
the mass flow.

For virtually any pipe size and material - whether it is steel, plastic, glass  
or special alloys including liners or coatings with pipe diameters ranging from  
DN6 to DN6000.
For temperatures up to 400 °C and beyond.
For hazardous area locations - transducers and transmitters are available  
in ATEX and FM certified versions.

	Non-intrusive measurement,  
no need to open the pipe

	Simple maintenance-free solution 

 Approved for hazardous area use

Enhanced Safety

	No moving parts, no vibrations,  
no material fatigue

	No corrosion risk from 
aggressive media

	No leakage risk

	For harsh industrial  
environments

Extremly Reliable Highly Accurate

	Longterm stability

	No drift

	No frequent recalibration

	Highly sensitive also at  
low flows

	Temperature compensated

Improved Control

	Real time concentration  
analysis 

	Simultaneous flow  
measurement

	High data logging capability 

	Accurate and reliable  
data source

PIOX® S determines the concentration, density and other parameters via the 
sonic velocity of the fluid. Its non-intrusive acoustic technology is the method  
of choice when materials and processes place high demands on safety  
and reliability.

PIOX® S stands its ground  
where others fail.

Mass Flow Measurement  
of Nitric Acid

At a Dutch plant of a Norwegian 
fertiliser producer, trucks are loaded 
with nitric acid at an automatic filling 
station in two different concentra-
tions, 68 % and 60 %. If the lower 
concentration is desired, the 68 % 
nitric acid is diluted by adding water. 
To ensure the accuracy of this 
process, a reliable concentration 
measurement is required.
PIOX® S is the ideal solution for this 
task, as the ultrasonic transducers 
are simply clamped on the outside  
of the pipe, without contacting the 
media. There is no risk of corrosion 
or acid spills as was the case with 
the Coriolis meters used previously.
By simultaneously measuring the 
media concentration through the  
sonic velocity, and supervising the 
flow rates by the ultrasonic transit-
time principle, PIOX® S can be also 
used to calculate the mass flow.

Concentration Measurement of  
High Purity Sulfuric Acid

One of the largest chemical  
companies in the world, residing  
in Germany, produces, among other 
chemicals, high purity sulfuric acid. 
Used as a raw material for many 
other chemical production processes, 
continuous concentration measuring 
during production is crucial to obtain 
a uniform product quality. What was 
formerly done offline in the laboratory 
is now solved by the PIOX® S in real 
time directly during production while 
never coming in contact with the fluid.
Simply clamped on to the pipe,  
the transducers are removed from  
the highly corrosive medium and  
thus avoid possible contamination  
of the product stream.

Field proven for the  
concentration and density  
measurement of:
______

Nitric Acid
______

Sulfuric Acid 
______

Phosphoric Acid
______

Sodium/Potassium Hydroxide
______

Ammonium  Nitrate
______

Brine
______

Alcohols, Glycols
______

Caprolactam

100% plant availability
Simple attachment of the trans- 
ducer system to the outside of the 
pipe during ongoing operation
______

100% media resistant
No contact with flowing  
media - exotic construction 
materials are not required
______

100% leak-proof
No risk of leakage caused by the 
measuring equipment
______

100% wear-free
No wear and tear by abrasive media 
Long-term stability, maintenance-free 
due to permanent coupling pads
______

100% pressure-resistant
No pressure limit

2つの超音波センサを配管の外側から設置し、 超音波信号を交互に送信受信します。2つの超音波信号による伝搬時間差を
測定することにより、 流速(v) を求め、配管内径から体積流量を正確に計算します。

2つの超音波伝搬時間の平均値から、 流体(c) の音速を正確に求めます。

配管の外側から設置した、もしくは 、配管内に設置した温度プローブから、温度 (T)測定値を伝送入力します。

測定した音速と温度から、PIOX® Sは、設定した物性値、例えば、濃度、密度、収率など、また、ブリックスやその他の定義でき

る単位などを計算することができます。

計測した体積流量と密度を内部で計算して、PIOX® S  Massflow は、質量流量を正確に求めます。

PIOX

ONLINE PROCESS ANALYZER

HNO3  68.04 M%
85.2 t/h

v

温度

体積流量

質量流量伝搬時間差

密度

濃度

音速

PIOX® S 計測原理: 

PIOX® Sの計測方法は、超音波伝搬時間の原理をベースとしています。

Advantages:

	No risk of corrosion  
and leaks

	Simultaneous measurement of 
concentration and volume flow or 
mass flow

	Non-intrusive, no need for  
process shut-down

Advantages:

	Highly accurate, even at marginal 
concentration changes

	Ideal solution under high process 
temperatures (up to 400 °C)  
and pressures

	No possibility of contamination  
of the media
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