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How to measure gas qualities?
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gasQS Gas Quality Sensor: Principle
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Micro-thermal Sensing
CMOS Chip Technology
• Fully integrated hot-wire anemometer
• Standard industrial production process
• Low cost technology

amplification &AD-conversion
digitalcircuitry

gasflow

2.1 mm

3.5mm

Source: https://www.sensirion.com/de/ueber-uns/technologie/cmosensr-technologie-fuer-gasfluss/

heater
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gasQS Modeling

Measurement Calculation basedon physics Correlation

S

QModel calculation of thermal properties of natural gas:
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Correlation Example

Input values for Correlation S=f(I)
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correlation: yescausality: no
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Calorific Value (HHV)
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Gas Quality Factors

CorrelationMeasurement

thermal conductivity
heat capacity

density

air/fuel ratio
methane number
Wobbe index

compressibility factor
calorific value
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Correlative Measurement Products
EMC500 Gas Lab Q1
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Correlative Measurement Principle
Input 1 Input 2 Input 3

dielectric const. csound CO2 content
csound (p1) csound (p2) CO2 content𐀀 (T1) 𐀀 (T2) csound𐀀 cp 𐀀

𐀀 IR absorption(𐀀1) IR absorption(𐀀2)gasQS
𐀀 CMOS sensor Sonic nozzle
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High Pressure Gas Networks Simulators
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Date
12/6/2018 3/16/2019 6/24/2019 10/2/2019 1/10/2020

Dich
te[

kg/
m3 ]

0.7000

0.7200

0.7400

0.7600

0.7800

0.8000

0.8200

0.8400

Dichte [kg/m3]
Simone gasQS flonic

Verification of Gas Network Simulators II
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Verification of Gas Network Simulators III
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Gas engine efficiency
Source: Measurement 91 (2016) 661–679

f.c. = fuel consumption
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Gas Power Plant in Kiel (Northern Germany)

400 MW Power: efficiency optimization by gasQS flonic
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gasQS flonic to Measure Methane Number

Gas consumption: 42'000 m3/h - efficiency + 0.1 % = + 400 €/d
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gasQS flonic successfully in operation
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Hotspot: Gas quality of «LNG boil-off gas»

Methane has a boiling point of −161 °CNitrogen has a boiling point of −196 °C
 Gas Quality of LNG boil-off gas changes over time!

Ignacio Arias Fernández, Review of propulsion systems on LNG carriers, 2016
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LNG & CNG filling station Bubendorf
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Project Duration:01.07.2015 – 30.06.2018

Gasqualität Glas (GQG): Stakeholders / General

Conducting Research Institute:

Tested Gas Quality Sensors:• 3 Calorimetric Devices• 2 Gas Chromatographs• 4 Correlative Devices
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Gasqualität Glas: Results for G222 (23%H2 / CH4)
gasQS flonic

gasQS flonic: very good accuracy for natural gases with H2
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Gasqualität Glas: Results for all 8 tested gases II

gasQS flonic: Better than 1% accuracy for all gases tested
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Gas Quality Controlled P2G Process
Regenerativelyproduced gases:

CO2

CH4

H2

Source:

Biogas
Industry

P-2-G
Methanation:

CH4 Naturalgas grid

Feed-in:

Exce
ss

ExcessProcess-monitoring

Feed-in quality assurance:• Composition• Calorific value, Wobbe index
Air
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Sorption enhanced methanization
«Sorption enhanced methanization»:• H2O verbleibt im Zeolith• 100% Umwandlungseffizienz, bis Zeolith gesättigt• bei Sättigung: CO2 und H2 brechen durch• H2O wird in der Regenerationphase ausgegast

ProzesssteuerungProduktions-/Regenerationsphase mittels gasQS:

Reaktor

Regelung Stöchiometrie:CO2 und 4H2 am Eingang Detektion Sättigung:CO2 und 4H2 am Ausgang

Finanzierung:FOGA & Forschungsfond Aargau
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Gas Quality controlled Biogas Plants
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Process Gas % Methane

Ueli Oester, CEO apex AG Switzerland:„The gasQS static is excellently suited to measure the CH4 concentration in theprocess gas of a biogas plant. It is compact, easy to install and has been reliable so far(almost for three years by now).“

gasQS static - Biogas Plant „Blue Bonsai“

gasQS static
Reference
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85
80 Verification of networksimulators
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Bachenbülach comparison gasQS vs. ExTox

CH4-values in Bio Gas Plant Bachenbülach (ATI9401 = ExTox, AT9602 = gasQS static)
Average Value ExTox: 96.67% Average Value gasQS static: 96.88%
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SOFC Fuel Cells (Viessmann) – gasQS Inside

Gas reformation of natural gas for fuel cells• air number determination for different gas qualities• air/gas ratio control• improved efficiency, life-time extension

Sou
rce:

Hex
is



28 | Innovative Messtechnik in der zukünftigen Gasinfrastruktur

Field Test by a Gas Utility in North America

Date Lab reported HV MEMS reported HV % difference
April 28-May 1 38.80 38.81 -0.04%
May 1-2 38.58 38.61 -0.08%
May 2-3 38.39 38.25 0.35%
May 3-4 Sample failed 37.98 -
May 5-8 38.17 38.14 0.07%
May 8-9 38.32 38.12 0.52%
May 9-10 38.03 37.93 0.26%

Feedback from the customer(Mai 24th 2017):
“The results are very promisingand exceed our expectationwhere the highest reported errorwas 0.52% from the lab results”
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Summary gasQS
• For all types of combustible gases• For natural gases with high hydrogen content• Control of P2G and biogas plants• Control of gas-driven “devices”• Verification of gas network simulators• Measurement of gas properties relevant for combustion• Periodically and automatically verifiable• Sufficiently accurate and stable over the long term• Technology implemented worldwide• Technology with several granted patents• ATEX certified, energy certification in the pipeline
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