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Alicat Scientific, Inc - 888-290-6060

A Halma company

Mass Flow Meters

Accurate in every situation! Monitor mixed gases in changing process conditions.

Making You Faster

+ <10 ms speed of response.

» No warm-up required: ready to
measure in one second.

« Stand-alone unit: use with or
without a computer or PLC.

« All flow data visible on one
screen (flow, pressure, temp).

« Digital and analog outputs.

Quick Specs

Accuracy: 0.6% of reading on most flow instruments
NIST-traceable.

Linear range: 0.01-100% of full scale, for any range
from 0-0.5 sccm to 0-5000 slpm.

Multi-gas calibration: 98-130 gases preloaded, plus
COMPOSER™ gas composition firmware.

Lifetime warranty: unaffected by bumps, humidity or
changes in orientation.

Tailored for You

MW Low Pressure Drop

Measure with minimal affect on pressure or
volumetric flow rates and even faster fluidic
response. Max range: 0-500 slpm.

MS Anti-Corrosive
Withstand corrosion caused by aggressive
gases with durable 316L stainless steel.

MB Portable
Rechargeable battery provides 18 hours of
operation for easy flow verification.

L Liquid Flows

Measure liquid flows with the fastest
response time available in a liquid flow meter
(20 ms). Available in ranges from 0-0.5 ccm
to 0-10 Ipm.

COMMON OPTIONS:

Bidirectional Flow Calibration enables full-scale readings in both flow directions.

Integrated Flow Totalizer provides cumulative readings of total quantity flowed over time.
Backlit Color Display shines in low lighting.

CSA Class 1 Div 2 (ATEX Zone 2) Classification permits operation in hazardous environments.
Weatherproof, watertight enclosure (IP67) for operation in outdoor or dusty environments.
Industrial communications: EtherNet/IP, DeviceNet, PROFIBUS, or Modbus

Sample Application

Faster Leak Testing

Accurately measure leak rates as low
as 2.5 microliters per minute with
repeatable results. With pressure
precisely regulated at the device under
test, an Alicat mass flow meter reveals
device leak-through rates in real time.

ass flow

meter
Pressure

controller



Technical Data for Alicat M-Series Mass Flow Meters SALICAT

0.5 sccm Full Scale through 5 sccm Full Scale SclEnTIFIC
9 Tel: 888-290-6060
Standard Specifications (Contact Alicat for available options.) www.alicat.com/m
Performance M-Series Mass Flow Meter
Mass Flow Accuracy at calibration conditions® + (0.8% of Reading + 0.2% of Full Scale)

+ (0.4% of Reading + 0.2% of Full Scale)

0 1 1
AT ) O High Accuracy option only available for 5 sccm units.

Accuracy for Bidirectional Meters

o . .
at calibration conditions after tare + 0.2% of full scale in addition to base accuracy (above)

Repeatability (20) + (0.2% of Reading + 0.02% of Full Scale)
Flow Measurement Range 0.01% - 100% of Full Scale
Temperature Sensitivity Mass Flow Zero and Span Shift: 0.02% Full Scale / °C

Mass Flow Zero and Span Shift: + (0.08% of Reading + 0.02% of Full Scale) / atm

Pressure Sensitivity from calibration conditions

Operating Temperature Range -10 to 60°C (consult Alicat for expanded range)
Temperature Accuracy +0.75°C

Operating Pressure Full Scale 160 PSIA (consult Alicat for additional options)

Pressure Accuracy Above 1 atm: + 0.5% of Reading Below 1 atm: +0.07 PSIA
Totalizer Volume Uncertainty + 0.5% of Reading in addition to base acccuracy (above)

Typical Sensor Response Time 100 - 1000 ms (flow rate dependent)

Typical Warm-Up Time <1s
1 Stated accuracy is after tare under equilibrium conditions. Extreme gas behavior (especially near state boundaries) can introduce additional

11.5 PSIA common mode pressure (consult Alicat for lower operating pressures)

Minimum Operating Pressure Differential pressure must exceed model pressure drop, see below for details

Damage possible above 175 PSIA common mode pressure

i ClosElling Fiizseis Damage possible above 75 PSID differential pressure

Leak Integrity Option Available to 1 x 10 atm cc/s helium. (consult Alicat for more information)
Ingress Protection IP40 (consult Alicat for weatherproofing options)
Humidity Range 0 to 95% non-condensing

302/303 Stainless Steel, Viton, Polyamide, Alumina, Ceramic, Glass, Gold, Silicon

WEHEL MEETES Heat cured: Epoxy, RTV, Silicone

Control and Communications
Analog I/0O Options 4-20 mA, 0-5 VDC, 1-5 VDC, 0-10 VDC

DeviceNet, EtherCAT, EtherNet/IP, Modbus RTU (over RS-232 or RS-485),
Modbus TCP/IP, Profibus, RS-232 Serial, RS-485 Serial

Digital I/O Options

Electrical Connection Options 8 pin mini-DIN, DB-9, DB-15, 8 pin M12, 6 pin locking
Power Requirements? 9-24 VDC, 40 mA min. (12-24 VDC, 80 mA if equipped with 4-20 mA or 0-10 VDC output)
Data Update Rate? Serial: 40 Hz at 19200 baud Analog: 1000 Hz
Display Update Rate 10 Hz
Analog Signal Accuracy + 0.1% of Full Scale additional uncertainty
2 Consult the individual operating bulletins for specific industrial protocol power requirements and data transmission specifications.

STP Reference Conditions 25°C and 1 atm (Default), user configurable
NTP Reference Conditions 0°C and 1 atm (Default), user configurable

Monochrome LCD or Color TFT Display with
integrated touchpad

Simultaneously displays Mass Flow, Volumetric Flow, Pressure and Temperature

98 user selectable gases stored internally. Each gas optimized to match NIST's REFPROP 10 gas

™
T Ll property calculations across the operating temperature and pressure ranges for highest accuracy.

COMPOSER™ Allows 20 user definable gas mixes. Up to 5 constituent gases per mix, down to percentages of 0.01%

Range Specific Specifications

Pressure Drop

Full Scale Flow at FS Flow 4

Mechanical Dimensions Process Connections®

Mass Meter (psid) ventingsto
atmosphere

0.5 scem to 5 sccm 1.0 3.9°Hx2.4"Wx 1.1°D M-5 (10-32) Female Thread®

Lower Pressure Drops Available, please see our WHISPER-Series mass flow controllers at www.alicat.com/whisper.

See drawings for metric equivalents

Compatible with Swagelok® tube, Parker®, face seal, push connect and compression adapter fittings. VCR and SAE connections upon request.
Shipped with M-5 (10-32) Male Buna-N O-ring face seal to 1/8” Female NPT fittings.

oo w
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Alicat Gas Select™ Preloaded Gases
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Tel: 888-290-6060
www.alicat.com/m

Additional Preloaded Gases for MS & MCS Series Units

PURE NON-COIF:ROSIVE GASES BREATHING GASES FUEL GASES
Gas Short
Long Name Gas Short Gas Short
Number | Name Number | Name Long Name Number| Name Long Name
14 C2H2 Acetylene
0 Air Air 164 | EAN-32 32% 02/ 68% N2 40% H2 +29% CO +20% CO2 +
1 A A 185 | SynGas-1 11%CH4
r rgon 165 | EAN 36% 02 / 64% N2
1 r']'_cc‘;':"]% e 166 | EAN-40 40% 02 / 60% N2 186 | SynGas2| OWEH2+2B%CO H1%CO2E
4 cO2 Carbon Dioxide 167 | HeOx-20 20% 02/ 80% He 70% H2+ 4% CO + 25% CO2 +
3 co Carbon Monoxide 168 | HeOx-21 21% 02/ 79% He skt neess 19 CH4
650 cgﬁ . DeELt’E:']:m 169 | HeOx-30 30% 02 / 70% He 188 |SynGas4|  83%H2+14%C0+3%CHA
15 Catia Ethylene (Ethene) 170 | HeOx-40 40% 02 / 60% He 189 | NatGas-1 | 3%CHA/3%C2H6 /19 C3HB/ 2%
7 He Helium 171 | HeOx-50 50% 02 / 50% He N2/1%CO2
167 ';f le’r‘;oot‘;i” 172 | HeOx-60 60% 02 / 40% He 190 | NatGas2 | P70 CHA/3%CIN6/To0N2/1%
. 0/ 0,
2 CH4 Methane 173 | HeOx-80 80% 02/ 20% He 9529 CH4/ 2.5% C2H6/02%
10 Ne Neon 174 | HeOx-99 99% 02/ 1% He 191 |NatGas3| C3H8/0.1%C4H10/13%N2/
8 o L ST 175 | EA-40 Enriched Air-40% 02 U907,
191 02 't[;’x“;qeﬁ' < 176 | EA-60 Enriched Air-60% 02 192 | CoalGas | 20%H2/35%CH4/10%CO/5%
12 C3H8 Propane 177 EA-80 Enriched Air-80% 02 " - C2H4 -
:9 5;6 Sulfur Qexaﬂuorlde o | e Metabolic Exhalant (16% 02/ 193 Endo 75fH2+25/00N2
LPG 96.1% C3H8 / 1.5% C2H6 /
BIOREACTOR GASES 195 | HD-5 ; g
WELDING GASES 0.4% C3H6 / 1.9% n-C4H10
Gas Short
Number Name Long Name Gas Short Long Name 196 HD-10 LPG 85% C3H8 /10% C3H6/5%
Number | Name 9 n-C4H10
145 Bio-5M 5% CH4/95% CO2 > & TR VLTI
14 io-10M 10% CH4 9 2 ” 0 0
6 | Biol0 0% CH4 /90% CO 22 c8 8% CO2/92% Ar STACK GASES
147 | Bio-15M 15% CH4 / 85% CO2 G Short
: 21 C-10 10% CO2 /90% Ar as or Long Name
148 Bio-20M 20% CH4 / 80% CO2 Number | Name
: 140 c-15 15% CO2 / 85% Ar
149 | Bio-25M 25% CH4 / 75% CO2 2.5% 02/10.8% CO2/ 85.7% N2
150 | Bio-30M | 30%CH4/70% CO2 14 20 AL COP: 0 o /1% Ar
— 0, 0,
151 | Bio-35M |  35%CH4/65%C02 20 €25 25% €02/ 75% Ar 201 | Fog | 29%02/14%C02/82.1%N2
) 142 C-50 50% CO2/ 50% Ar /1% A
152 | Bio-40M 40% CH4 / 60% CO2 2a s oot o0/ 25% A o Ar
153 | Bio-45M 45% CH4 / 55% CO2 2 Ll 202 | FG-3 | 37%02/15% C0O2/80.3% N2
154 | Bio50M | 50%CH4/50%CO2 25__| Hed 25%He /75% Ar /1% Ar
- 0, 0, 0 0, 0,
155 | Bioesm 2590 CHa /259 COn 143 He-50 soo/o He/500A7Ar 203 | FGa moz/uﬁ)/c?\f/som N2/
156 | Bio-60M 60% CH4 /40% CO2 26 He-75 U CLICH RS, .
157 | Bio-65M 65% CH4 /35% CO2 144 He-90 0% He /10% Ar 204 | FG5 | 10%02/ 9.5%°/c 22 1795% N2
. 27 A1025 | 90%He/7:5%Ar/25%C02 LG
158 | Bio-70M 70% CH4 / 30% CO2 o s 905 Ar/ 205 | FGg | 13%02/7%C02/79%N2/
159 | Bio-75M |  75%CH4/25%CO2 28 | Star29 ot C03 /2% 0o 1% Ar
160 | Bio-80M 80% CH4 / 20% CO2
161 Bio-85M 85% CH4 / 15% CO2 02 CONCENTRATOR GASES LAéER GA::S n
f as or
162_| Bio-90M 90(? CH4/ 10;% 02 Gas | Short Long Name N o | Naort Long Name
163 | Bio-95M 95% CH4 / 5% CO2 Number | Name 5 o]l A BT GRS
197 | 0CG-89 89% 02/7%N2 /4% Ar - ; ;
180 | LG6 6% CO2/14% N2/ 80% He
CHROMATOGRAPHY GASES §
Gas | Short 198 |OCG93 | 93%02/3% N2/ 4%Ar 181 | LG7 7% C02/ 14% N2/ 79% He
Number | Name Long Name I e | 0 o A 182 | LG9 9%C02/15%N2/76% He
29 P-5 5% CH4 / 95% Ar 183 |HeNe-9 9% Ne / 91% He
206 | P-10 10% CH4 90% Ar 184 | LGog | 94%CO2/ 19.25% N2/71.35%
) e

PURE CORROSIVES* REFRIGERANTS*
Gas Short Gas Short
Number Name Long Name Number | Name Long Name
32 NH3 Ammonia 100 R-11 Trichlorofluoromethane
80 1Butene Butylene (1-Butene) 101 R-115 Chloropentafluoroethane
81 But Cis-Butene 102 R-116 Hexafluoroethane
cbutene (cis-2-butene) 103 R-124 Chlorotetrafluoroethane
82 iButene Iso-Butene 104 R-125 Pentafluoroethane
83 tButene Trans-Butene 105 R-134A Tetrafluoroethane
84 COS Carbonyl Sulfide 106 R-14 Tetrafluoromethane
33 c2 Chlorine 107 R-142b Chlorodifluoroethane
85 CH3OCH3 Dimethylether 108 R-143a Trifluoroethane
s H25 Hydrogen Sylﬁde (H25) 109 R-152a Difluoroethane
31 NF3 NF3, (Nltrggen 110 R-22 | Difluoromonochloromethane
Trifiuoride) 111 R-23 Trifluoromethane
30 NO NO (Nitric Oxide) -
36 C3H6 P | P lene) 112 R-32 Difluoromethane
86 Siha rOpéiT::e (SriT-I% ene 113 RC-318 Octafluorocyclobutane
44%R-125/4% R-134A/52%
35 502 Sulfur Dioxide 114 | R-404A ° §_14°3 A /52%
*Pure Corrosive gases are only available on g g
S-Series instruments that are compatible 115 R-407C 23%R32 /Rz?;/‘z& 125/52%
VGV:: ::;ssegr: ;e?»s'and 35 require custom o Gl iy A0S P
] ey 117 R-507A 50% R-125 / 50% R-143A

DOC-SPECS-LOWFLOWMETERS
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Technical Data for Alicat M-Series Mass Flow Meters SALICAT

10 sccm of Full Scale through 20 slpm of Full Scale sciEnmne
9 P Tel: 888-290-6060
Standard Specifications (Contact Alicat for available options.) www.alicat.com/m
+ 0.6% of Reading 16.7% - 100% of Full Scale Range
Mass Flow Accuracy at calibration conditions’
+ 0.1% of Full Scale 0% -16.7% of Full Scale Range
. . + 0.5% of Reading 20% - 100% of Full Scale Range
High Accuracy Option
+ 0.1% of Full Scale 0% -20% of Full Scale Range
Repeatability (20) + (0.1% of Reading + 0.02% of Full Scale)
Flow Measurement Range 0.01% - 100% of full scale

Mass Flow Zero Shift: + 0.01% of Full Scale per °C from tare temperature
Mass Flow Span Shift: + 0.01% of Reading per °C from 25°C

Mass Flow Zero Shift: £ 0.01% of Full Scale per atm from tare pressure
Mass Flow Span Shift: + 0.1% of Reading / atm from calibration pressure

Temperature Sensitivity

Pressure Sensitivity

Operating Temperature Range -10 to 60°C (consult Alicat for expanded range)
Temperature Accuracy +0.75°C

Operating Pressure Full Scale 160 PSIA (consult Alicat for additional options)

Pressure Accuracy Above 1 atm: * 0.5% of Reading Below 1 atm: = 0.07 PSIA
Totalizer Volume Uncertainty + 0.5% of Reading in addition to base acccuracy (above)

Typical Sensor Response Time < 10 ms (Adjustable)

Typical Warm-Up Time <1s
1 Stated accuracy is after tare under equilibrium conditions. Extreme gas behavior (especially near state boundaries) can introduce additional

flow uncertainties.

11.5 PSIA common mode pressure (consult Alicat for lower operating pressures)

Minimum Operating Pressure Differential pressure must exceed model pressure drop, see below for details

Damage possible above 175 PSIA common mode pressure

R ST e Damage possible above 75 PSID differential pressure

Leak Integrity Option Available to 1 x 10 atm cc/s helium. (consult Alicat for more information)
Ingress Protection IP40 (consult Alicat for weatherproofing options)
Humidity Range 0 to 95% non-condensing

302/303 Stainless Steel, Viton, Brass, Polyamide, Alumina, Ceramic, Glass, Gold, Silicon

UiEzE R Heat cured: Epoxy, RTV, Silicone

Control and Communications
Analog /O Options 4-20 mA, 0-5 VDC, 1-5 VDC, 0-10 VDC

DeviceNet, EtherCAT, EtherNet/IP, Modbus RTU (over RS-232 or RS-485),
Modbus TCP/IP, Profibus, RS-232 Serial, RS-485 Serial

Digital I/O Options

Electrical Connection Options 8 pin mini-DIN, DB-9, DB-15, 8 pin M12, 6 pin locking
Power Requirements? 9-24 VDC, 40 mA min. (12-24 VDC, 80 mA if equipped with 4-20 mA or 0-10 VDC output)
Data Update Rate? Serial: 40 Hz at 19200 baud Analog: 1000 Hz
Display Update Rate 10 Hz
Analog Signal Accuracy + 0.1% of Full Scale additional uncertainty

2 Consult the individual operating bulletins for specific industrial protocol power requirements and data transmission specifications.

STP Reference Conditions 25°C and 1 atm (Default), user configurable
NTP Reference Conditions 0°C and 1 atm (Default), user configurable

Monochrome LCD or Color TFT Display with

integrated touchpad Simultaneously displays Mass Flow, Volumetric Flow, Pressure and Temperature

98 user selectable gases stored internally.
Gas Select™ Each gas optimized to match NIST’'s REFPROP 10 gas property calculations across the operating
temperature and pressure ranges for highest accuracy.

Allows 20 user definable gas mixes

™
COMPOSER Up to 5 constituent gases per mix, down to percentages of 0.01%

Range Specific Specifications
Pressure Drop

Full Scale Flow at FS Flow

Mass Meter (psid) venting to Physical Dimensions* Process Connections®
atmosphere®
M-5 (10-32) Female Thread
10 sccm to 50 sccm 1.0 3.9Hx2.4"W x 1.1"D (Shipped with M-5 (10-32) Male Buna-N O-ring face
seal to 1/8” Female NPT fittings.)
100 sccm to 20 slpm 1.0 41"H x 2.4"W x 1.1°D 1/8” NPT Female

3 Lower Pressure Drops Available, please see our WHISPER-Series mass flow controllers at www.alicat.com/whisper.

4 See drawings for metric equivalents.

5 Compatible with Swagelok® tube, Parker®, face seal, push connect and compression adapter fittings. VCR, VCO, compression, BSPP, and SAE connections
upon request.

DOC-SPECS-MIDFLOWMETERS 1 REV 1, June 26, 2019
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Technical Data for Alicat M-Series Mass Flow Meters SALICAT

50 slpm Full Scale through 5000 slpm Full Scale Tel- 888.290-6060
Standard Specifications (Contact Alicat for available options.) www.alicat.com/m

Sensor Performance

Mass Flow Accuracy at calibration conditions’ + (0.8% of Reading + 0.2% of Full Scale)

+ (0.4% of Reading + 0.2% of Full Scale)
High Accuracy option only available for units ranged under 500 slpm.

High Accuracy Option’

Accuracy for Bidirectional Meters

o . .
at calibration conditions after tare + 0.2% of full scale in addition to base accuracy (above)

Repeatability (20) 1 (0.2% of Reading + 0.02% of Full Scale)
Flow Measurement Range 0.01% - 100% of Full Scale
Temperature Sensitivity Mass Flow Zero and Span Shift: 0.02% of Full Scale / °C

Mass Flow Zero and Span Shift: + (0.08% of Reading + 0.02% of Full Scale) / atm

Pressure Sensitivity from calibration conditions

Operating Temperature Range -10 to 60°C (consult Alicat for expanded range)
Temperature Accuracy +0.75°C

Operating Pressure Full Scale 160 PSIA (consult Alicat for additional options)

Pressure Accuracy Above 1 atm: + 0.5% of Reading | Below 1 atm: + 0.07 PSIA
Totalizer Volume Uncertainty + 0.5% of Reading in addition to base acccuracy (above)

Typical Sensor Response Time 65 - 255 ms (Adjustable)

Typical Warm-Up Time <1s
1 Stated accuracy is after tare under equilibrium conditions. Extreme gas behavior (especially near state boundaries) can introduce additional

11.5 PSIA common mode pressure (consult Alicat for lower operating pressures)

Minimum Operating Pressure Differential pressure must exceed model pressure drop, see below for details

Damage possible above 175 PSIA common mode pressure

I O Fizssue Damage possible above 75 PSID differential pressure

Leak Integrity Option Available to 1 x 10 atm cc/s helium. (consult Alicat for more information)
Ingress Protection IP40 (consult Alicat for weatherproofing options)
Humidity Range 0 to 95% non-condensing

302/303 Stainless Steel, Viton, Polyamide, Alumina, Ceramic, Glass, Gold, Silicon

ez R Heat cured: Epoxy, RTV, Silicone

Control and Communications
Analog I/0O Options 4-20 mA, 0-5 VDC, 1-5 VDC, 0-10 VDC

DeviceNet, EtherCAT, EtherNet/IP, Modbus RTU (over RS-232 or RS-485),
Modbus TCP/IP, Profibus, RS-232 Serial, RS-485 Serial

Digital I/O Options

Electrical Connection Options 8 pin mini-DIN, DB-9, DB-15, 8 pin M12, 6 pin locking
Power Requirements? 9-24 VDC, 40 mA min. (12-24 VDC, 80 mA if equipped with 4-20 mA or 0-10 VDC output)
Data Update Rate? Serial: 40 Hz at 19200 baud Analog: 1000 Hz
Display Update Rate 10 Hz
Analog Signal Accuracy + 0.1% of Full Scale additional uncertainty
2 Consult the individual operating bulletins for specific industrial protocol power requirements and data transmission specifications.

STP Reference Conditions 25°C and 1 atm (Default), user configurable

NTP Reference Conditions 0°C and 1 atm (Default), user configurable

Monochrome LCD or Color TFT Display with

integrated touchpad Simultaneously displays Mass Flow, Volumetric Flow, Pressure and Temperature

98 user selectable gases stored internally.
Gas Select™ Each gas optimized to match NIST's REFPROP 10 gas property calculations across the operating
temperature and pressure ranges for highest accuracy.

Allows 20 user definable gas mixes

™
COMPOSER Up to 5 constituent gases per mix, down to percentages of 0.01%

Range Specific Specifications

Pressure Drop

Fun::asszal::e'::w (psai‘(ti)FvSeEri)r:; to Mechanical Dimensions* Process Connections®
atmosphere®
50 slpm 2.0
44Hx4.0'W x 1.6"D 1/4” NPT Female
100 slpm 2.5
250 slpm 2.1 5.0'Hx4.0'W x 1.6"D 1/2” NPT Female
500 slpm 4.0 )
5.0’H x 4.0°W x 1.6’D 3/4” NPT Female
1000 slpm 6.0 (A 1-1/4” NPT Female optional process connection is
2000 slpm 5.0 5.3"H x 5.2"W x 2.9°D available for 2000 slpm meters.)
3000 slpm 71 5.3"Hx 5.2"W x 2.9'D 1-1/4” NPT Female
5000 slpm 3.4 6.3"H x 5.2"W x 3.9'D 2" NPT Female
3 Lower Pressure Drops Available, please see our WHISPER-Series mass flow controllers at www.alicat.com/whisper.
4 See drawings for metric equivalents.
5 Compatible with Swagelok® tube, Parker®, face seal, push connect and compression adapter fittings. VCR and SAE connections upon request.
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