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THE POWER OF CONNECTED

Gas Media Compatibility and

Correction Factors
A Technical Note

1.0 Microbridge Wetted Sensor Materials and Gas
Media Compatibility

The microbridge mass airflow sensor incorporates a limited number of
wetted materials in its construction. The wetted materials in the sensor
are fairly non-reactive and are compatible with a wide variety of gaseous
media.

Tables 1 and 2 list wetted sensor materials and associated gas media
compatibility.

CAUTION

PRODUCT DAMAGE

Do not use Honeywell microbridge mass airflow sensors to sense
liquid flow.

Failure to comply with these instructions may result in product
damage.

Table 1. Microbridge Wetted Sensor Materials

NOTICE

Filtering is highly recommended for use in
applications that may contain dust particle
contamination that can degrade

sensor performance over time. See the “Flow
Sensor Particle Contamination and Filter
Manufacturers” Technical Note for more

information.

Sensor Material | AWM1000 AWM2000 AWM3000 & AWMA40000 = AWMS5000 Hz"e“peg;:ﬁ,“
Silicon X X X X X X
Silicon nitride X X X X X X
Gold X X X X X X
Aluminum oxide X X X X X —
Epoxy sealant X X X X X X
Fluorocarbon — — — X X X
Polyester — — — — X —
Polyetherimide X X X 6 SLPM only X —
316 stainless steel| AWM1200V AWM2200V AWM3200V — — —
Glass-reinforced

thermoplastic — — — — — X
polymer

Silicon dioxide — — — — — X
PCB epoxy _ _ _ . . X
composite




Table 2. Microbridge Gas Media Compatibility

Sensor Material AWM1000 | AWM2000 | AWM3000 | AWM40000 =~ AWMsoo0 | Hpmeywel
Air X X X X X X
Nitrogen (N,) X X X X X X
Oxygen (O,) X X X X X X
Argon (Ar) X X X X X X
Helium (He) 15Vdc supply | 15Vdcsupply | 15Vdc supply | 15Vdc supply | 15Vdc supply X
Hydrogen (H»)* special listing | speciallisting | speciallisting | speciallisting | speciallisting N/A
Natural gas X X X X X N/A
Nitrous oxide (N;0) X X X X X X
Anesthetic gases N/A N/A N/A NéAS(fgﬁft X X
Carbon dioxide (CO,) X X X X X X
Nitric oxide (NO) dry gas only dry gas only dry gas only dry gas only dry gas only N/A
Water vapor (H20) conndoeg;,ing conglgrr:_sing congloeg_sing congoepm_sing congoeg_sing conndtoe?w;,ing
Ammonia gas (NH5) dry%ics)/;)nly, dry g(;iﬁ/;)nly, dry gig/g)nly, dry %?cs)/c?nly, dry g(;ig/g)nly, N/A
Chlorine gas (Cl) <0.1% <0.1% <0.1% <0.1% <0.1% N/A
Hydrogen sulfide (H2S) <0.1% <0.1% <0.1% <0.1% <0.1% N/A
Xenon (Xe)? N/A N/A N/A N/A N/A X

*Applications involving hydrogen gas sensing require the use of a sensor identified by the letter “H” in the catalog listing.
Current hydrogen stable-catalog listings are: AWM2100VH, AWM2300VH, and AWM42150VH. Other listings may be

established as hydrogen-stable devices.

“Xenon gas only applies to the Honeywell Zephyr™.

2.0

Effect of Gases on Microbridge Mass Airflow Sensors

Microbridge mass airflow sensors operate by measuring the rate of relative

heat transfer from a heater resistor to a temperature sensing resistor

located on either side of the heater. The heat transfer is proportional to the

mass flow. Offsets in the sensor sensitivity (thermal efficiency) will occur

if the thermal properties of the medium change. The dominant factor is

the thermal conductivity of the gas being measured. Additionally, heat

capacity and gas viscosity cause lesser effects. Heat capacity and gas

viscosity are constants for a given gas; however, if the gas composition

changes, these properties may also change. Fortunately, air, nitrogen, and

oxygen have nearly identical properties.
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The 0.5% argon (Ar) in air is not significant,

nor is the relative humidity from 0% to 99% at
temperatures less than 40°C [104°F]. Humidity
levels of 100%, with temperatures greater

than 40°C [104°F], indicate that more than

1% of the atmosphere is water. This may cause

a measurable increase in sensor output. The

actual offsets from argon and 100% humidity

are in opposite directions and may partially

cancel each other at temperatures less than

40°C [104°F].
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Carbon monoxide (CO) and nitric oxide (NO) have properties similar to air.
Carbon dioxide (CO,) will have increased sensitivity compared to that of
air (roughly 135%, this may vary with flow rate). Gases similar to CO, are
nitrous oxide (N,O) and nitrogen dioxide (NO,).

NOTICE

When sensing hydrogen (H,) or helium (He) with the AWM series, it may
be necessary to power the mass flow sensors using increased supply
voltage: hydrogen, 12 Vdc typical, and helium, 15 Vdc typical.

When using helium with the AWM series sensors an increase supply
voltage is required. Helium has such a high thermal conductivity that it will
saturate the heater control circuit on the sensor unless supply voltage is
increased to 15 Vdc. Helium sensitivity is then reduced to the point where
two liters of helium will produce an output equivalent to one liter (1,000
SCCM) mass flow of air or nitrogen. The correction factor will be dependent
upon temperature and actual flow rate.

Table 3. Approximate Gas Correction Factors? 2

Hydrogen flow measurement requires the use of
a special sensor. These devices provide normal
operation when sensing hydrogen flow and

are designated with an “H” at the end of the
catalog listing. Established hydrogen-stable
listings include AWM2100VH, AWMZ2300VH and
AWM42150VH.

3.0 Application of Gas Correction
Factors

To apply a gas correction factor, multiply the
sensed flow value by the approximate gas
correction factor given in Table 3.

For example, assume a sensor calibrated for
nitrogen is being used to sense nitrous oxide,
and the sensor is outputting a value of

20 SLPM (of nitrogen). Multiplying 20 SLPM by
the nitrous oxide correction factor of 0.7 gives an
actual flow of 14 SLPM (of nitrous oxide).

AWM Series Honeywell Zephyr™ Series Honeywell Zephyr™ Series
Gas Type Approximate Gas | Approximate Gas Correction Factor | Approximate Gas Correction Factor
Correction Factor Full Scale Less than 1 SLPM Full Scale Greater than 20 SLPM
Helium (He) 2.0 — —
Hydrogen (H,) 14 — —
Argon (Ar) 11 — 1.048
Nitrogen (N5) 10 10 10
Oxygen (0O2) 10 — 1.019
Air 1.0 1.0 10
Nitric oxide (NO) 1.0 — —
Methane (CH.) 0.9 — —
Ammonia (NH5) 0.9 — —
Nitrous oxide (N,0) 0.7 — 0.569
Nitrogen dioxide (NO,) 0.7 — _
Carbon dioxide (CO5) 0.7 — 0.575

!Gas correction factors are referenced to nitrogen (N,) as the calibration gas type. Approximate gas correction factors are
provided as guidelines only. Individual gas types may perform differently at temperature extremes and varying flow rates.
When using alternate gas types, users should verify null before applying correction factors.
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Warranty/Remedy

Honeywell warrants goods of its manufacture as being free of defective
materials and faulty workmanship during the applicable warranty period.
Honeywell's standard product warranty applies unless agreed to otherwise
by Honeywell in writing; please refer to your order acknowledgement or
consult your local sales office for specific warranty details. If warranted
goods are returned to Honeywell during the period of coverage, Honeywell
will repair or replace, at its option, without charge those items that
Honeywell, in its sole discretion, finds defective. The foregoing is buyer’s
sole remedy and is in lieu of all other warranties, expressed or implied,
including those of merchantability and fitness for a particular purpose.
In no event shall Honeywell be liable for consequential, special, or
indirect damages.

While Honeywell may provide application assistance personally, through
our literature and the Honeywell web site, it is buyer’s sole responsibility to
determine the suitability of the product in the application.

Specifications may change without notice. The information we supply is
believed to be accurate and reliable as of this writing. However, Honeywell

assumes no responsibility for its use.

For more information

Honeywell Advanced Sensing Technologies
services its customers through a worldwide
network of sales offices and distributors. For
application assistance, current specifications,
pricing or the nearest Authorized Distributor, visit
our website or call:

Asia Pacific +65 6355-2828

Europe +44(0) 1698 481481
USA/Canada +1-800-537-6945

Honeywell Advanced Sensing Technologies
830 East Arapaho Road

Richardson, TX 75081 008264-3-EN | 3 | 05/21
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