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G Series and M Series

B Glass and metal (armored) tube models, including miniature armored model

B Highly accurate measurement with individually calibrated scales based on flow tests
B Flexible and adaptable to specific system requirements

B High quality, durability, and repeatability

B 1/8 to 1 1/4 in. process end connections
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Variable Area Flowmeters

Swagelok® variable area flowmeters
measure the flow rate of liquids and
gases by means of a tapered tube

and float. The float is pushed up by
increasing fluid flow and pulled down by
gravity as fluid flow decreases, except
for the spring-loaded M4H model.
Variable area flowmeters do not require
external power, but may be ordered
with electrical or electronic options.

Most Swagelok models contain integral
needle valves at the bottom (inlet)
process connection; top mounting is
available as an option.

Features

B Simple installation

B Easy to read

B No wearing parts

M Limit switches available

B 10-to-1 turndown ratio (the lowest
measurement is one tenth of the full-
scale reading).

B Meters are marked with the fluid
media and unit of measure for which
they are calibrated.

Calibration and Testing

Every Swagelok variable area flowmeter
is factory calibrated to its media, flow
range, and accuracy class using clean,
dry air for air-flow range models and
water for water-flow range models.

m G1, G2, G3, GM, and GP models are
calibrated to 17.4 psia (1.2 bar) and
68°F (20°C).

B G4, M1, M2, M4, and M4H models
are calibrated to 14.7 psia (1.013 bar)
and 68°F (20°C).

Variable Area Flowmeters—G Series and M Series
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Meters can be calibrated to user-
specific applications.

Cleaning and Packaging

All Swagelok variable area flowmeters
are cleaned to remove dirt, debris, and
burrs and are individually boxed. Oil-
and grease-free cleaning are available
on request.

Installation

Variable area flowmeters must be
oriented vertically, except for the M4H
model, which is mounted horizontally.
For complete installation information,
see the Swagelok Variable Area
Flowmeters Installation Instructions,

G Series and M Series, MS-CRD-0111
available only on your Swagelok website.

Choosing the Right
Flowmeter

Variable Area Flowmeter
Selection

Process Ambient Maximum
Temperature|Temperature |Inlet Pressure
Rating Rating |at 70°F (20°C)
Model °F (°C) °F (°C) psig (bar)
2310212 | -410212
Gl (-5t0100) | (~20to 100) 145 (100
2310212 | -41t0212
G2 (-5t0100) | (~20to 100) 145 (10,0
2310212 | -41t0212
G3 (-510100) | (~20to 100) 145 (10.0)
23t0212 | —4to0 212
G4 (-5t0100) | (20 to 100) 145 (10.0)
23t0212 | —4t0212
GM (-5t0100) | (20 to 100) 58.0(4.0)
23t0212 | —41t0212
GP (-5t0100) | (~20to 100) 58.0(4.0)
-41t0302 | —-4t0158
w1 (-20t0 150) | (~20to 70) 1885 (130)
—41t0302 | —-4t0158
M2 (-20to 150) | (~20 to 70) 1885 (130)
M4
.| —40t0 572 | —40 to 248
(1/2in. | . 2888 (199)
dia tube) (40 to 300) | (40 to 120)
M4
) —4010 572 | —40 1o 248
(1in. 1393 (96.0)
dia tube) (40 t0 300) | (~40 to 120)
M4H
.| —401t0 572 | —40 to 248
(1/2in. 2888 (199)
dia tube) (40 to 300) | (~40 to 120)
M4H
; —40 to 572 | —40 to 248
(tin. | = . 1393 (96.0)
dia tube) (40 to 300) | (40 to 120)



https://www.swagelok.com/downloads/webcatalogs/en/ms-crd-0111.pdf

Choosing the Right Flowmeter

Variable area flowmeters are fitted with measuring tubes

made of glass or metal.
B Swagelok G series models contain glass measuring tubes,

which allow direct viewing of the process fluid and direct
reading of the flow.

W Swagelok M series models contain metal measuring tubes,

which are used for difficult operating conditions where
pressure, temperature, or both are factors. Because direct

readings are not possible with metal tubes, these flowmeters

are equipped with mechanical or electronic displays.

Variable Area Flowmeter Selection
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See the Variable Area Flowmeter Selection table below for
a wide selection of flowmeters.

B Standard conditions (std ft3/min and std ft3/h air flow
ranges) are defined as 14.7 psia (1.013 bar) at 59°F (15°C) in
accordance with ISO 13443.

B Normal conditions (NL/min and NL/h air flow ranges) are
defined as 14.7 psia (1.013 bar) at 32°F (0°C) in accordance
with DIN 1343.

Fluids with properties different from those of air or water,
as well as systems operating at higher pressures or
temperatures, may require custom-calibrated flowmeters.

See Custom Calibration, page 22, for more information.

Air Flow Ranges Water Flow Ranges Accuracy Process End
NL/min NL/h std ft3/min std ft3/h L/min L/h U.S. gal/min U.S. gal/h Class® Connections Page
0.011 to 0.11 0.5t05.0 0.0004to | 0.018t0 0.18 | 0.004t0 0.04 | 0.25t02.5 | 0.001 to 0.01 | 0.065 to 0.65
through through 0.004 through through through through through through 4.0 1/4in. NPT 5
2.0t020 120101200 | 0.07t0 0.7 451045 0.27t02.7 16 to 160 0.07t0 0.7 421042
0.011 to 0.11 0.5t05.0 0.0004to | 0.018t0 0.18 | 0.004t0 0.04 | 0.25t02.5 | 0.001 to 0.01 | 0.065 to 0.65
through through 0.004 through through through through through through 2.5 1/4 in. NPT 6
841084 500 to 5000 0.3t03.0 18 t0 180 0.28102.8 16 to 160 0.07t0 0.7 421042
0.027 to 0.27 1.6t0 16 0.001t00.01 | 0.06t00.6 | 0.008t00.08 | 0.5t050 | 0.002t00.02 | 0.13t01.3
through through through through through through through through 2.5 1/4 in. NPT 7
131013 80 to 800 0.05t0 0.5 3.0t0 30 017101.7 10t0 100 | 0.045 to 0.45 251025
0.027 to 0.27 1.6t016 0.001 to 0.01 | 0.06 to 0.6 0.0007 to 0.04t0 0.4 0.00019 to 0.01t0 0.1
through through through through 0.007 through through 0.0019 through through 1.0 1/4 in. NPT 8
5.0 to 50 300t0 3000 | 0.18t0 1.8 11t0 110 017101.7 10 to 100 0.045 0 0.45 251025
0.011 to 0.11 0.5t05.0 0.0004to | 0.018t0 0.18 | 0.004t0 0.04 | 0.25t02.5 | 0.001 to 0.01 | 0.065 to 0.65
through through 0.004 through through through through through through 4.0 G 1/8 (IS0 228) 9
131013 80 to 800 0.05t0 0.5 3.0t0 30 0.065 to 0.65 4.0t0 40 0.017 to 0.17 1.1t0 11
0.011 to 0.11 0.5t05.0 0.0004to | 0.018t0 0.18 | 0.004t0 0.04 | 0.25t02.5 | 0.001 to 0.01 | 0.065 to 0.65
through through 0.004 through through through through through through 2.5 G 1/4 (IS0 228) 10
841084 500 to 5000 0.3t03.0 1810 180 0.28102.8 16 to 160 0.07t0 0.7 421042
0.0810 0.8 5.0t0 50 0.003t00.03 | 0.18t01.8 | 0.005t00.05 | 0.3t03.0 0.0013 to 0.0810 0.8
through through through through through through 0.013 through through 4.0 1/4in. NPT 12
6.0 to 60 340 to 3400 0.2t02.0 1310130 0171017 10t0 100 | 0.045 to 0.45 251025
0.0810 0.8 5.0 to 50 0.003t00.03 | 0.18t01.8 | 0.005t00.05 | 0.3t03.0 0.0013 to 0.0810 0.8
through through through through through through 0.013 through through 2.5 1/4 in. NPT 14
6.0 to 60 340 to 3400 0.2t02.0 1310130 0171017 10t0 100 | 0.045 to 0.45 251025
1111 | 9070 | 0041004 | 251025 | 0031003 | 181018 | 0.00810008 | 04810438 1/2 and 3/4 in. NPT;
through 28009t0 through through through through through through 1.6 1/2,3/4,and 1 in. 16
50 to 500 28 000 1.61t016 100 to 1000 1.7t017 100t0 1000 | 0.45t0 4.5 25 to 250 ASME flange
1400 to
25 to 250 14 000 1.0t0o 10 52 to 520 0.8108.0 48 t0 480 0.2t02.0 1310130 3/4 and 1 in. NPT;
through through through through through through through through 1.6 3/4 and 1 in. 16
300 to 3000 18 000 to 10 to 100 670 to 6700 10 to 100 630 to 6300 271027 160 to 1600 ASME flange
180 000
0.11to 1.1 7.0t070 0.03t00.3 201020 3/4 in. NPT,
— — — — through through through through 1.6 1/2,3/4,and 1 in. 18
4.010 40 240to0 2400 | 1.07t0 10.7 64 to 640 ASME flange
20to20 | 130101300 | g64060 | 35t0350 -
through 11/4 in. NPT,
— — — — through 1000 to through through 1.6 1 in. ASME flange 18
1710170 10,000 451045 | 270102700 : 9

@ In accordance with VDI/VDE 3513 Sheet 2:
2008, accuracy class is effectively equivalent

to permissible error above qg = 50 %.

where:

G = Constant permissible error in percent of

measured value above qg

gg = Flow limit value in percent of full scale

Above qg, the permissible error is constant.
Below qg, the permissible error increases toward
lower flow rates inversely proportional.

In sizing a flowmeter, gg = 50 % allows for the

Fluid media, temperature, pressure, viscosity, and
density also must be considered in selecting a
variable area flowmeter. See Custom Calibration,
page 22.

greatest accuracy above 50 % of the full scale.
For assistance with variable area flowmeter
selection, contact your authorized Swagelok sales
and service representative.

Swondd



4 Variable Area Flowmeters—G Series and M Series

G Series (Glass Tube) Flowmeters—
G1, G2, G3, G4, GM, and GP Models

Features

B Glass tube design

B Low maintenance

B Optional factory-installed limit switches
W Polycarbonate cover for protection

M Integral needle valve for fine metering, not
intended for shutoff e

B,
Reading Glass-Tube n
Flowmeters
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Glass-tube flowmeters are read

by the position of the float or ball
within the flowmeter tube. The flow
rate is read at the top edge of the
float or ball.
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Materials of Construction
G1, G2, G3, and G4 Models

| Component Material / Specification |

Head piece, foot piece

316L stainless steel / EN 1.4404

Float (G1, G2, G3)

316 stainless steel / EN 1.4401

Float (G4)

316Ti stainless steel / EN 1.4571

Measuring tube

Borosilicate glass

PFA with fluorocarbon (FKM) gaskets or

Float stops PTFE with perfluorocarbon (FFKM) gaskets
Head piece gasket, Fluorocarbon (FKM), perfluorocarbon (FFKM),
foot piece gasket or EPDM
Protective cover Polycarbonate
Mounting rail 304 stainless steel / EN 1.4301
Needle 316L stainless steel / EN 1.4404
Gaskets PTFE
0-rings Fluorocarbon (FKM), perfluorocarbon (FFKM),
or EPDM

Housing, spring

316Ti stainless steel / EN 1.4571

Spindle 316L stainless steel / EN 1.4404
Spindle lubricant PTFE-based
Knob handle Plastic
Knob handle insert Brass

Knob handle set screw

A2 stainless steel

Wetted components listed in italics.

Swondd



Variable Area Flowmeters—G Series and M Series 5

G1 Model

This G1 model is suitable for low flow rates in fine-metering applications such as gas chromatography.

Technical Data
See Variable Area Flowmeter Selection, page 2.

Ordering Information
Build a G1 model variable area flowmeter ordering number by combining the designators in the sequence shown below.

LY

VAF - G1 - 01M - 1 -

I3 measured Flow Range B Flowmeter Gasket, Valve 0-Ring Material Options (See page 22.)

01R = 0.0004 to 0.004

A9L=0.27t02.7

01S = 0.022 to 0.22

A9M =16 to 160

below.

output, 230 V (ac)®
A = One switch and a one-channel isolated

Air, NL/min Air, NL/h 1 = Fluorocarbon (FKM) (standard) Add multiple designators in alphabetical order;
01L=0.011t0 0.11 0IM=051t05.0 2 = Perfluorocarbon (FFKM) omit final dash (-) if no options are ordered.
02L=0.013100.13 02M =0.8108.0 3=EPDM A = Limit switch junction box
03L =0.02710 0.27 03M=1.610 16 G = 5-point calibration record
04L=0.07100.7 04M = 4.010 40 G Limit Switches (See page 22) H = Pressure test, certificate
gg:: : 81 7“101 '107 gm : ?'Ootgo 16000 The maximum process and ambient ' J = Material ce!‘tification
O07L = 0.42 0 4.2 07M = 25 10 250 temperatures are reduced to 149°F (65°C) if T = Wall mounting
08L — 0.83 o 8.3 08M = 50 to 500 limit switches are selected. Most q1 (nodt?l W= P€_1ﬂ6| mounting _ _
09L — 1'3 0 13' 09M = 80 to 800 ﬂowmeter.s can accept up to two limit switches; X = 0il- and grease.-free cleaning (required
10L < 2,010 20 10M = 120 10 1200 models with measured water flow ranges A8L, for oxygen service)

) A9L, ABM, A9M, A8R, A9R, A8S, and A9S Y = No needle valve
Air, std ft%/min Air, std ft¢/h cannot accept limit switches; also see footnote Z = Top-mounted needle valve

g;: - 888?? t%00.(1)05 ggg B ggg IO gg Limit switch amplifiers are required. Amplifiers
DS 0°%. =050 100. can be ordered with the flowmeter or customer
04R = 0.002 to 0.02 04S=0.15t01.5 supplied ~  Dimensions
05R=0.0035100.035  058=0.22t022 o
06R = 0.006 to 0.06 065 = 0.38 10 3.8 2: O"”e ch e | €€ PAge 20 for G
07R = 0.0150 0.15 075 = 0.9510 9.5 = Jneswtch B| model dimensions.
08R=0.03100.3 085=191019 2 Do surones . =
09R = 0.05 10 0.5 09S = 3.0 to 30 3= ne switch gpd a (_)ne-channel isolated i
10R = 0.07 0 0.7 10S = 4.5 10 45 switch amplifier with relay output, ;
o ) 115V (ac) |
Water, L/min Water, L/h 4 = Two switches and a two-channel
A1L = 0.004 to 0.04 AIM=0.251025 . . e
isolated switch amplifier with relay
A2L = 0.008 to 0.08 A2M = 0.5010 5.0
A3L=0.0210 0.2 A3M = 1.2 t0 12 output, 115 V (&c)
=9.0210 0. =lcto 5 = One switch and a one-channel isolated
A4L=0.041004 AAM =2.510 25 switch amplifier with relay output
A5L = 0.065 t0 0.65 ASM = 4.0 to 40 230V (ac) '
A6L=0.1101.0 A6M = 6.0 to 60 6 = Two switches and a two-channel
AnL=0.171017 A7M =100 100 isolated switch amplifier with relay
A8L=0.2102.0 ABM = 1210 120

Water, U.S. gal/min
A1R = 0.001 t0 0.01

Water, U.S. gal/h
A1S = 0.065 t0 0.65

switch amplifier with relay output,
24V (dc)

A2R = 0.002 t0 0.02 A25=0.13101.3 B = Two switches and a two-channel
A3R = 0.005 t0 0.05 A35=0.30103.0 isolated switch amplifier with relay
AdR=0.01100.1 A4S = 0.65 10 6.5 output, 24 V (dc)
ASR=0.017100.17 A58 =1.110 11 @® Not available with measured air flow ranges
A6R = 0.025 t0 0.25 A6S =1.61016 10L, 10M, 10R, and 10S, or with measured
A7R = 0.045 to0 0.45 A7S =2.510 25 water flow ranges A7L, A7M, A7R, and A7S.
A8R = 0.055 t0 0.55 A8S = 3.0 to 30

A9R = 0.07 t0 0.7 A9S = 4.2 t0 42

Custom

See Custom Calibration, page 22.

GAS = Gas LIQ = Liquid

Swondd



6 Variable Area Flowmeters—G Series and M Series

G2 Model

Commonly used in analytical instrumentation applications, the G2 model is

appropriate for low to medium flow rates.

Technical Data

See Variable Area Flowmeter Selection, page 2.

Ordering Information
Build a G2 model variable area flowmeter ordering number by combining the designators in the sequence shown below.

I3 measured Flow Range

Air, NL/min Air, NL/h
01L=0.011t0 0.11 01IM=0.51t05.0
02L=0.0131t00.13 02M = 0.8 t0 8.0
03L = 0.027 to 0.27 03M=1.61t016
04L=0.07t0 0.7 04M = 4.0 to 40
05L=0.1t01.0 05M = 6.0 to 60
06L=0.17101.7 06M = 101t0 100
07L=0.42104.2 07M = 25 to 250
08L=0.83108.3 08M = 50 to 500
09L=1.31013 09M = 80 to 800
10L=1.7t0 17 10M = 100 to 1000
11L=3.0t0 30 11M = 180 to 1800
12L=4.0t0 40 12M = 240 to 2400
13L=5.0to0 50 13M = 300 to 3000
14L =6.8 to 68 14M = 400 to 4000
15L=8.4t0 84 15M = 500 to 5000

Air, std ft3/min Air, std ft3/h
01R =0.0004 t0 0.004 01S=0.018t00.18
02R = 0.00051t00.005 028 =0.03100.3
03R = 0.001 to 0.01 03S=0.06t0 0.6
04R = 0.002 to 0.02 04S=0.15t01.5
05R = 0.0035100.035 058=0.22102.2
06R = 0.006 to 0.06 06S=0.38103.8
07R=0.015t00.15 07S=0.951t09.5
08R =0.031t00.3 08S=191019
09R =0.05t00.5 09S=3.0t0 30
10R = 0.06 t0 0.6 10S=4.51t045
11R=0.1101.0 11S=6.51065
12R=0.14t01.4 125 =9.010 90
13R=0.18t01.8 13S=11t0 110
14R=0.24t02.4 14S = 14 to 140

15R=0.310 3.0

Custom

155 =1810 180

See Custom Calibration, page 22.

GAS = Gas

Swosdo

LIQ = Liquid

VAF - G2 - 01M

Water, L/min
A1L=0.004 t0 0.04
A2L = 0.008 t0 0.08
A3L=0.02t00.2
AL=0.041t00.4
A5L = 0.065 to 0.65
A6L=0.1101.0
A7L=0.17101.7
A8L=0.2102.0
A9L=0.28102.8

Water, U.S. gal/min
A1R = 0.001 to 0.01
A2R = 0.002 to 0.02
A3R = 0.005 t0 0.05
A4R =0.0110 0.1
A5R=0.0171t00.17
A6R = 0.025 10 0.25
A7R = 0.045 10 0.45
A8R = 0.054 t0 0.54
A9R = 0.07 t0 0.7

3 Flowmeter Gasket, Valve 0-Ring Material

Water, L/h
AIM=0.25102.5
A2M = 0.50t0 5.0
A3M=121012
AdM = 2.5 10 25
A5M = 4.0 t0 40
A6M = 6.0 to 60
A7M = 101to 100
A8BM = 1210 120
A9M = 16 to 160

Water, U.S. gal/h

A1S = 0.065 t0 0.65

A2S=0.131t01.3
A3S=0.30103.0
A4S =0.65106.5
A5S =1.110 11
A6S =1.61016
A7S=251025
A8S = 3.0 to 30
A9S = 4.2 10 42

1 = Fluorocarbon (FKM) (standard)
2 = Perfluorocarbon (FFKM)

3=EPDM

Dimensions

See page 20
for G2 model
dimensions.

L)
?

|

H O K
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I Limit Switches (See page 22.)

The maximum process and ambient
temperatures are reduced to 149°F (65°C) if
limit switches are selected.

Most G2 model flowmeters can accept up to two
limit switches; see footnote below.

Limit switch amplifiers are required. Amplifiers
can be ordered with the flowmeter or customer
supplied.

0= None

1= One switch

2 = Two switches®

3 = One switch and a one-channel isolated
switch amplifier with relay output,
115V (ac)

4 = Two switches and a two-channel
isolated switch amplifier with relay
output, 115 V (ac)®

5 = One switch and a one-channel isolated
switch amplifier with relay output,
230V (ac)

6 = Two switches and a two-channel
isolated switch amplifier with relay
output, 230 V (ac)®

A = One switch and a one-channel isolated
switch amplifier with relay output,
24V (dc)

B = Two switches and a two-channel
isolated switch amplifier with relay
output, 24 V (dc)

@ Not available with measured air flow ranges
13L, 14L, 15L, 13S, 14S, 158, 13M, 14M, 15M,
13R, 14R, and 15R, or with measured water

flow ranges A7L, A8L, A9L, A7TM, A8M, A9M,
AT7R, A8R, A9R, A7S, A8S, and A9S.

Options (See page 22.)
Add multiple designators in alphabetical order;
omit final dash (-) if no options are ordered.

A = Limit switch junction box

G = 5-point calibration record

H = Pressure test, certificate

J = Material certification

T = Wall mounting

W = Panel mounting

X = Qil- and grease-free cleaning (required

for oxygen service)
Y = No needle valve
Z = Top-mounted needle valve



G3 Model
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The G3 model provides reliable, accurate measurement over the mid ranges of air

or water flow.

Technical Data

See Variable Area Flowmeter Selection, page 2.

Ordering Information
Build a G8 model variable area flowmeter ordering number by combining the designators in the sequence shown below.

4] Measured Flow Range

Air, NL/min

01L = 0.027 t0 0.27
02L=0.071t00.7
03L=0.1t01.0
04L=0.171t01.7
05L=0.42104.2
06L=0.83108.3
07L=1.31013

Air, std ft3/min

01R = 0.001 to 0.01
02R = 0.002 to 0.02

03R = 0.0035 to 0.035

04R = 0.006 to 0.06
05R = 0.015t00.15
06R =0.03100.3
07R=0.05t00.5
Water, L/min

A1L = 0.008 to 0.08
A2L =0.02t00.2
A3L=0.04t00.4
A4L = 0.065 to 0.65
A5L=0.1t01.0
ABL=0.17t0 1.7
Water, U.S. gal/min
A1R = 0.002 to 0.02
A2R = 0.005 to 0.05
A3R=0.01100.1
AdR=0.017 10 0.17
A5R = 0.025 t0 0.25
A6R = 0.045 t0 0.45

Custom

Air, NL/h
0IM=1.61t016
02M = 4.0t0 40
03M = 6.0to 60
04M = 10to 100
05M = 25 to 250
06M = 50 to 500
07M = 80 to 800
Air, std ft3/h
01S=0.06 t0 0.6
02S=0.15t01.5
03S=0.21t0 2.1
04S=0.38103.8
055=0.95109.5
06S=1.91019
07S=3.0t0 30
Water, L/h
AIM=0.51t05.0
A2M=12t012
A3M = 2.5to 25
AdM = 4.0 to 40
A5M = 6.0 to 60
A6M = 10 to 100
Water, U.S. gal/h
A1S=0.13t01.3
A2S=0.25102.5
A3S=0.65106.5
A4S =1.1to 11
A5S =1.61016
A6S = 2.510 25

See Custom Calibration, page 22.

GAS = Gas

LIQ = Liquid

VAF - G3 - 01M -1 -1 -

B Flowmeter Gasket, Valve 0-Ring Material

1 = Fluorocarbon (FKM) (standard)
2 = Perfluorocarbon (FFKM)
3=EPDM

I Limit Switches (See page 22.)

The maximum process and ambient
temperatures are reduced to 149°F (65°C) if
limit switches are selected. Most G3 model

flowmeters can accept up to two limit switches;

see footnote below.

Limit switch amplifiers are required. Amplifiers
can be ordered with the flowmeter or customer
supplied.

0= None

1 = One switch

2 = Two switches®

3 = One switch and a one-channel isolated
switch amplifier with relay output,
115V (ac)

4 = Two switches and a two-channel
isolated switch amplifier with relay
output, 115 V (ac)®

5 = One switch and a one-channel isolated
switch amplifier with relay output,
230V (ac)

6 = Two switches and a two-channel
isolated switch amplifier with relay
output, 230 V (ac)®

A = One switch and a one-channel isolated
switch amplifier with relay output,
24V (dc)

B = Two switches and a two-channel
isolated switch amplifier with relay
output, 24 V (dc)

® Not available with measured flow ranges A6L,
A6M, A6R, and A6S.

A

Options (See page 22.)
Add multiple designators in alphabetical order;
omit final dash (-) if no options are ordered.

A = Limit switch junction box

G = 5-point calibration record

H = Pressure test, certificate

J = Material certification

T = Wall mounting

W = Panel mounting

X = Qil- and grease-free cleaning (required
for oxygen service)

Y = No needle valve

Z = Top-mounted needle valve

Dimensions

Swide | See page 20 for G3
model dimensions.

Swondd



8 Variable Area Flowmeters—G Series and M Series

G4 Model

Suitable for laboratory applications, the large-size G4 model is highly accurate over
its full measured flow range.

Technical Data

See Variable Area Flowmeter Selection, page 2.

Ordering Information
Build a G4 model variable area flowmeter ordering number by combining the

designators in the sequence shown below.

VAF - G4 - O5M - 1 -

4] Measured Flow Range

Air, NL/min
01L = 0.027 to 0.27
02L = 0.042 to 0.42
03L = 0.068 to 0.68
04L=0.1101.0
05L=0.15t01.5
06L=0.23102.3
07L=0.33103.3
08L=0.5t05.0
09L=0.83108.3
10L=1.33t013.3
11L=2.0t0 20
12L=3.331033.3
13L = 5.0 to 50

Air, std ft3/min
01R = 0.001 to 0.01
02R = 0.0015t0 0.015
03R = 0.0023 to0 0.023
04R = 0.0035 t0 0.035
05R = 0.0051 to 0.051
06R = 0.0082 to 0.082
07R=0.012t00.12
08R =0.0181t00.18
09R =0.03t0 0.3
10R=0.05t00.5
11R=0.072100.72
12R=0.12t01.2
13R=0.18t01.8
Water, L/min

A1L = 0.0007 to 0.007
A2L = 0.001 to 0.01
A3L =0.0017 t0 0.017
A4L = 0.0025 to 0.025
A5L = 0.004 to 0.04
A6L = 0.007 t0 0.07
A7L=0.011t00.1

A8L =0.017 t0 0.17
A9L = 0.025 t0 0.25
B1L=0.04100.4
B2L = 0.065 t0 0.65
B3L=0.11t01.0
BAL=0.17t01.7

Custom

Air, NL/h

0IM=1.6t0 16
02M = 2.510 25
03M =4.0to0 40
04M = 6.0 to 60
05M = 9.0 to 90
06M = 14 to 140
07M = 20 to 200
08M = 30 to 300
09M = 50 to 500
10M = 80 to 800

11M =120 to 1200
12M = 200 to 2000
13M = 300 to 3000

Air, std fi3/h
01S=0.0610 0.6

02S = 0.095 to 0.95

035=0.15t01.5
04S=0.22102.2
055 =0.3510 3.5
06S = 0.50t0 5.0
07S=0.75t07.5
08S=1.11t011
09S=191t019
10S = 3.0to 30
11S=451045
125=751t075
138§=111t0110

Water, L/h
AIM=0.041t00.4

A2M = 0.063 to 0.63

A3M=0.1t01.0
AdM =0.161t0 1.6
A5M = 0.2510 2.5
A6M = 0.4 t0 4.0
A7M =0.61t06.0
A8M=1.0t010
AIM=1.61016
BIM=251025
B2M = 4.0 to 40
B3M = 6.3 to 63
B4M =10 to0 100

See Custom Calibration, page 22.

GAS = Gas

Swosdo

LIQ = Liquid

Water, U.S. gal/min
A1R = 0.00019 0 0.0019
A2R = 0.0003 to 0.003
A3R = 0.00045 to 0.0045
A4R = 0.0007 to 0.007
A5R = 0.001 to 0.01
A6R = 0.0019t0 0.019
A7R = 0.0025 to 0.025
A8R = 0.0045 t0 0.045
A9R = 0.007 to 0.07
B1R = 0.01 to 0.1

B2R =0.017 10 0.17
B3R =0.031t00.3

B4R = 0.045t0 0.45

o7
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Water, U.S. gal/h
A1S=0.01100.1
A2S =0.016t0 0.16
A3S = 0.025t0 0.25
A4S =0.04100.4
A5S = 0.065 to 0.65
A6S=0.1101.0
A7S=0.161t01.6
A8S =0.25102.5
A9S =0.4104.0
B1S=0.65106.5
B2S=1.0t0 10
B3S=1.61016
B4S=2.51025

2 Flowmeter Gasket, Valve 0-Ring Material
1 = Fluorocarbon (FKM) (standard)
2 = Perfluorocarbon (FFKM)

3=EPDM

Dimensions

See page 20
for G4 model
dimensions.

I} Limit Switches (See page 22.)

The maximum process and ambient
temperatures are reduced to 149°F (65°C) if
limit switches are selected.

Most G4 model flowmeters can accept up to two
limit switches; models with measured air flow
ranges 01L, 02L, 03L, 11L, 12L, 13L, 01M, 02M,
03M, 11M, 12M, 13M, 01R, 02R, 03R, 11R, 12R,
13R, 018, 028, 03S, 118, 12S, and 138, or with
measured water flow ranges A1L, A2L, A3L, B2L,
B3L, B4L, ATM, A2M, A3M, B2M, B3M, B4M, A1R,
A2R, A3R, B2R, B3R, B4R, A1S, A2S, A3S, B2S,
B3S, and B4S cannot accept limit switches.
Limit switch amplifiers are required. Amplifiers can
be ordered with the flowmeter or customer supplied.
0= None

1= One switch

2 =Two switches

3 = One switch and a one-channel isolated
switch amplifier with relay output,
115V (ac)

4 =Two switches and a two-channel
isolated switch amplifier with relay
output, 115V (ac)

5 = One switch and a one-channel isolated
switch amplifier with relay output,
230V (ac)

6 = Two switches and a two-channel
isolated switch amplifier with relay
output, 230 V (ac)

A = One switch and a one-channel isolated
switch amplifier with relay output, 24 V (dc)

B = Two switches and a two-channel isolated
switch amplifier with relay output, 24 V (dc)

Options (See page 22.)
Add multiple designators in alphabetical order;
omit final dash (- ) if no options are ordered.

A = Limit switch junction box

G = 5-point calibration record

H = Pressure test, certificate

J = Material certification

W = Panel mounting

X = Qil- and grease-free cleaning (required

for oxygen service)
Y = No needle valve
Z = Top-mounted needle valve



GM Model

Variable Area Flowmeters—G Series and M Series

This miniature glass-tube model has a plastic head and foot piece and can be panel

mounted easily.

Technical Data

See Variable Area Flowmeter Selection, page 2.

Materials of Construction

| Component Material / Specification \

Head piece, foot piece PVDF
316 stainless steel /
Float EN 1.4401
Measuring tube Borosilicate glass

PFA with fluorocarbon

(FKM) gaskets or
Float stops PTFE with perfluorocarbon
(FFKM) gaskets
Head piece gasket,
foot piece gasket Fluorocarbon (FKM)
Protective cover Polycarbonate
Mounting rail Aluminum 6060
Needle Valve
316L stainless steel /
Needle EN 1.4404
Gaskets PTFE
0-rings Fluorocarbon (FKM)
. . 316Ti stainless steel /
Housing, spring EN 1.4571
) 316L stainless steel /
Spindle EN 1.4404
Spindle lubricant PTFE-based
Knob handle Aluminum 6060
Knob handle insert Brass

Knob handle set screw

A2 stainless steel

Wetted components listed in italics.

Ordering Information
Build a GM model variable area flowmeter ordering number by combining the

designators in the sequence shown below.

VAF - GM - 01M - Z

I3 measured Flow Range

Air, NL/min
01L=0.011t0 0.11
02L=0.0131t00.13
03L =0.027 to 0.27
04L=0.07100.7
05L=0.1t01.0
06L=0.171t01.7
07L=0.42104.2
08L=0.83108.3
09L=1.31013

Air, std ft3/min
01R = 0.0004 to 0.004
02R = 0.0005 to 0.005
03R = 0.001 to 0.01
04R = 0.002 to 0.02
05R = 0.0035 to 0.035
06R = 0.006 to 0.06
07R=0.015100.15
08R =0.03t0 0.3
09R=0.05t00.5

Water, L/min

A1L = 0.004 to 0.04
A2L = 0.008 to 0.08
A3L=0.021t00.2
AdL=0.04t00.4
AS5L = 0.065 to 0.65
Water, U.S. gal/min
A1R = 0.001 to 0.01
A2R = 0.002 to 0.02
A3R = 0.005 to0 0.05
AdR=0.011t00.1
ASR=0.017100.17

Custom

Air, NL/h
0IM=0.5105.0
02M = 0.8 t0 8.0
03M=1.61t0 16
04M = 4.0 to 40
05M = 6.0 to 60
06M = 10 to 100
07M = 25 to 250
08M = 50 to 500
09M = 80 to 800
Air, std ft3/h
01S=10.018100.18
025 =0.03t0 0.3
035 =0.06t0 0.6
045=0.15t0 1.5
058 =0.22102.2
065 =0.381t0 3.8
07S=0.95t09.5
08S=1.91t0 19
09S = 3.0 to 30

Water, L/h
AIM=0.25t02.5
A2M = 0.50 t0 5.0
A3M=121012
AM = 251025
A5M = 4.0 to 40
Water, U.S. gal/h
A1S = 0.065 to 0.65
A2S=0.13t01.3
A3S=0.30103.0
A4S =0.65106.5
A5S =1.110 11

See Custom Calibration, page 22.

GAS = Gas

LIQ = Liquid

5] Options (See page 22.)
Add multiple designators in alphabetical order;
omit final dash (-) if no options are ordered.

W = Panel mounting
Z = Top-mounted needle valve

Dimensions

See page 20 for GM
model dimensions.

Swondd



10 Variable Area Flowmeters—G Series and M Series

GP Model

The GP model offers a plastic head and foot piece, including end connections.

Technical Data

See Variable Area Flowmeter Selection, page 2.

Ordering Information
Build a GP model variable area flowmeter ordering number by combining the

designators in the sequence shown below.

I'.I Measured Flow Range

Air, NL/min

01L=0.011 t0 0.11
02L=0.013t00.13
03L = 0.027 to 0.27

04L=10.07t0 0.7
05L=0.1101.0
06L=0.171t01.7
07L=0.4210 4.2
08L=0.83108.3
09L=1.31013
10L=1.7t017
11L=3.0t0 30
12L=4.0t0 40
13L=51050
14L=6.81068
15L=8.4t0 84

Air, std ft3/min

01R = 0.0004 to 0.004
02R = 0.0005 to 0.005
03R = 0.001 to 0.01
04R = 0.002 to 0.02
05R = 0.0035 to 0.035
06R = 0.006 to 0.06
07R=0.0151t00.15

08R=0.03t00.3
09R=0.05t00.5
10R = 0.06 t0 0.6
11R=0.1101.0

12R=0.14t01.4
13R=0.18101.8
14R=0.24t024
15R=0.3103.0

Swosdo

Air, NL/h
01IM=0.5105.0
02M=0.8108.0
03M=1.61016
04M = 4.0 to 40
05M = 6.0 to 60
06M = 10 to 100
07M = 25 to 250
08M = 50 to 500
09M = 80 to 800
10M = 100 to 1000
11M =180 to 1800
12M = 240 to 2400
13M = 300 to 3000
14M = 400 to 4000
15M = 500 to 5000

Air, std fi3/h

015 =0.018100.18

025 =0.03t00.3
035 =0.06100.6
04S=0.15t01.5
058 =0.22102.2
06S = 0.3810 3.8
07S=0.951t09.5
085=1.91t019
09S =3.0t0 30
10S=4.51045
11§=6.51t065
125 =9.0t0 90
138§=1110110
148 = 1410140
155 =18 t0 180

Water, L/min

A1L = 0.004 to 0.04
A2L = 0.008 to 0.08
A3L=0.02100.2
AL =0.041t00.4
A5L = 0.065 to 0.65
A6L=0.1101.0
A7L=0.17101.7
A8L=0.2102.0
A9L=0.28102.8

Water, U.S. gal/min
A1R = 0.001 to 0.01
A2R = 0.002 to 0.02
A3R = 0.005 to 0.05
A4R = 0.01t0 0.1
A5R =0.017100.17
A6R = 0.025 t0 0.25
A7R = 0.045 t0 0.45
A8R = 0.054 to 0.54
A9R =0.07 t0 0.7

Custom

VAF - GP - 01M - 1 -

Water, L/h
AIM=0.25102.5
A2M = 0.50 t0 5.0
A3M=121012
AM = 2510 25
A5M = 4.0 to 40
A6M = 6.0 to 60
A7M = 101to 100
A8M = 1210 120
A9M = 16 to 160

Water, U.S. gal/h

A1S = 0.065 t0 0.65

A2S=0.13t01.3
A35=0.30103.0
A4S =0.65106.5
A5S =1.110 11
A6S =1.61016
A7S=2.51025
A8S = 3.0t0 30
A9S = 421042

See Custom Calibration, page 22.

GAS = Gas

B Flowmeter Gasket, Valve 0-Ring Material

LIQ = Liquid

1 = Fluorocarbon (FKM) (standard)
2 = Perfluorocarbon (FFKM)

3=EPDM

Dimensions

See page 20
for GP model
dimensions.

o[l 7
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I} Limit Switches (See page 22.)

The maximum process and ambient
temperatures are reduced to 149°F (65°C) if
limit switches are selected.

Most GP model flowmeters can accept up to two
limit switches; see footnote below.

Limit switch amplifiers are required. Amplifiers
can be ordered with the flowmeter or customer
supplied.

0= None

1= One switch

2 =Two switches®

3 = One switch and a one-channel isolated
switch amplifier with relay output,
115V (ac)

4 =Two switches and a two-channel
isolated switch amplifier with relay
output, 115 V (ac)®

5 = One switch and a one-channel isolated
switch amplifier with relay output,
230V (ac)

6 = Two switches and a two-channel
isolated switch amplifier with relay
output, 230 V (ac)®

A = One switch and a one-channel isolated
switch amplifier with relay output, 24 V (dc)

B = Two switches and a two-channel isolated
switch amplifier with relay output, 24 V (dc)

@ Not available with measured air flow ranges
13L, 14L, 15L, 13M, 14M, 15M, 13R, 14R,
15R, 13S, 148, and 15S or with measured®
water flow ranges A7L, A8L, A9L, A7M, A8M,
A9M, A7R, A8R, A9R, A7S, A8S, and A9S.

Options (See page 22.)
Add multiple designators in alphabetical order;
omit final dash (-) if no options are ordered.

A = Limit switch junction box

G = 5-point calibration record

H = Pressure test, certificate

T = Wall mounting

W = Panel mounting

X = Qil- and grease-free cleaning (required

for oxygen service)
Y = No needle valve
Z = Top-mounted needle valve



GP Model
Materials of Construction

| Component Material / Specification |

Head piece, foot piece PVDF
316 stainless steel /
Float EN 1.4401
Measuring tube Borosilicate glass
PFA with fluorocarbon
(FKM) gaskets,
Float stops PTFE with perfluorocarbon
(FFKM) gaskets, or EPDM
Head piece gasket, Fluorocarbon (FKM) or
foot piece gasket Perfluorocarbon (FFKM)
Protective cover Polycarbonate
. . 304 stainless steel /
Mounting rail EN 1.4301

Needle Valve

Needle 316L stainless steel /

Variable Area Flowmeters—G Series and M Series 11

M Series (Metal Tube) Flowmeters—
M1, M2, M4, and M4H Models

Features

B Armored design for extreme operating
conditions

B Measurement in multiple flow
directions

B |deal for industrial sector
applications

B Metal measuring tube for
increased durability

W Horizontal mounting
(M4H model) available

Knob handle set screw A2 stainless steel

Wetted components listed in italics.

EN 1.4404
Gaskets PTFE
Fluorocarbon (FKM),
0-rings perfluorocarbon (FFKM),
or EPDM
. . 316Ti stainless steel /
Housing, spring EN 1.4571
Spindle 316L E}\lagnlﬁg fteel / ) )
: Materials of Construction
Spindle lubricant PTFE-based
Knob handle Plastic M1 and M2 Models
Knob handle insert Brass

| Component Material / Specification |

Head piece, foot piece,

316L stainless steel / EN 1.4404 /

float, measuring tube, upper plug Alloy C-276 / Alloy K-500
Upper float stop (spring) 316Ti stainless steel / EN 1.4571
Plug gasket, lower float stop PTFE

Indicator housing

Painted aluminum /
stainless steel (1.4408/CF8M)

Needle Valve
Needle 316L stainless steel / EN 1.4404
Gaskets PTFE
™ Fluorocarbon (FKM) or
O-rings Perfluorocarbon (FFKM)

Housing, spring

316Ti stainless steel / EN 1.4571

Spindle 316L stainless steel / EN 1.4404
Spindle lubricant PTFE-based
Knob handle Plastic
Knob handle insert Brass

Knob handle set screw

A2 stainless steel

Wetted components listed in italics.

M4 and M4H Models

Component

Material / Specification

Measuring tube, float,

316L stainless steel / EN 1.4404 /

float stops, receiver, guide Alloy C-276 / Alloy K-500
. 316L stainless steel / EN 1.4404 /
Flange or NPT end connections Alloy C-276 / Alloy K-500

Indicator housing

Painted aluminum

Wetted components listed in italics.

Swosd
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M1 Model

The miniature M1 model is compact, yet offers protection against harsh environments

and higher pressures with an armored measuring tube.

Technical Data

See Variable Area Flowmeter Selection, page 2.

Ordering Information

Build an M1 model variable area flowmeter ordering number by combining the designators in the sequence shown below.
For Vertical Process Connection include M1V. Example: VAF-M1V-02M-1-0

I'.I Measured Flow Range

Air, NL/min
01L=0.08t0 0.8
02L=0.17t0 1.7
03L=0.25102.5
04L=0.67t0 6.7
05L=1.31013
06L=2.010 20
07L = 3.3310 33.3
08L=4.21042
09L =6.0to 60

Air, std ft3/min
01R = 0.003 to 0.03
02R = 0.006 to 0.06
03R=0.01100.1
04R = 0.025 to 0.25
05R=0.051t00.5
06R = 0.07510 0.75
07R=0.12101.2
08R=0.151t01.5
09R=0.2102.0

Custom

VAF - M1 - O1M - 1 -

Air, NL/h Water, L/min Water, L/h

01M=5.01t0 50 A1L = 0.005 to 0.05 AIM=0.3t03.0
02M = 10to 100 A2L = 0.008 to 0.08 A2M =0.5t05.0
03M = 1510 150 A3L=0.0181t00.18 A3M=1.0t0 10
04M = 40 to 400 AdL=0.041t00.4 AdM = 2.5 to 25
05M = 80 to 800 A5L=0.07t00.7 A5M = 4.0t0 40
06M = 125 to 1250 A6L=0.1101.0 A6M = 6.0 to 60
07M = 200 to 2000 A7L=0.13t01.3 A7M = 8.0 to 80
08M = 250 to 2500 A8L=0.17t0 1.7 A8M =10t0 100

09M = 340 to 3400

Air, std ft3/h
01S=0.18t01.8
028 =0.37 t0 3.7
03S=0.55105.5
04S=15t015
05S = 3.0 to 30
06S = 4.5 to 45
07S=75t0 75
08S =9.5t0 95
09S =1310 130

See Custom Calibration, page 22.

GAS = Gas

Swosdo

LIQ = Liquid

Water, U.S. gal/min
A1R=0.0013 10 0.013
A2R = 0.0022 to 0.022
A3R = 0.0045 to 0.045
AdR=0.01t00.1

A5R =0.018t0 0.18
A6R = 0.025 t0 0.25
A7R = 0.035 10 0.35
A8R = 0.045 t0 0.45

Water, U.S. gal/h
A1S=0.081t00.8
A2S=0.13101.3
A38=0.251t025
A4S = 0.65106.5
A5S =1.1t0 11
A6S =1.61t016
A7S=2.0t020
A8S =2.51025

6l 7
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E vare 0-Ring Material
1 = Fluorocarbon (FKM) (standard)
2 = Perfluorocarbon (FFKM)



M1 Model

Electrical Connections

B Up to two limit switches; junction box
included

6| Limit Switches with Junction Box

(See page 22.)

Limit switch amplifiers are required. Amplifiers
can be ordered with the flowmeter or customer
supplied.

0= None

1 = Minimum switch

2 = Maximum switch

3 = Minimum and maximum switch

4 = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 115 V (ac)

5 = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 115V (ac)

6 = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 115V (ac)

7 = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 230V (ac)

8 = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 230V (ac)

9 = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 230 V (ac)

A = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 24 V (dc)

B = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 24 V (dc)

G = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 24 V (dc)

Variable Area Flowmeters—G Series and M Series

Temperature Ranges With Limit Switches

B As ambient temperature increases,

. . Process Ambient
the process temperature maximum is °F (°0) °F (°0)
reduced. 293 (145) 104 (40)

275 (135) 122 (50)
257 (125) 140 (60)

Options (See page 22.)
Add multiple designators in alphabetical order;
omit final dash (-) if no options are ordered.

B = FM Approval certificate

F = Certificate of compliance

G = 5-point calibration record

H = Pressure test, certificate

I = Silconert Coating

J = Material certification

X = 0il- and grease-free cleaning (required

for oxygen service)

Y = No needle valve

Z = Top-mounted needle valve

1 =1/2 in. ASME class 150 flange adapter®

2 =1 in. ASME class 150 flange adapter®

@ High pressure classes will be available upon
request.

Note: For non stainless steel Alloys add the prefix
HC and M.

Non Stainless Steel Options
M = Alloy K-500 HC = Alloy C-276
Example: M-VAF-M1-02M-1-0

Dimensions

See page 20 for M1 model
dimensions.

M1V with Flange
Adapter

Adapter

13

M1 with Flange

Swosd
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M2 Model

The M2 model offers versatility, with an integral junction box and choice of
mechanical or electronic display.

Technical Data

See Variable Area Flowmeter Selection, page 2.

Ordering Information
Build an M2 model variable area flowmeter ordering number by combining the designators in the sequence shown below.

VAF

I3 measured Flow Range

Air, NL/min
01L=0.081t0 0.8
02L=0.17t0 1.7
03L=0.25t02.5
04L=0.67t06.7
05L=1.3t013
06L =2.0t0 20
07L =3.33 10 33.3
08L = 4.2 t0 42
09L = 6.0 to 60

Air, std ft3/min
01R = 0.003 to 0.03
02R = 0.006 to 0.06
03R =0.01t0 0.1
04R = 0.025 t0 0.25
05R=0.05t00.5
06R = 0.075 10 0.75
07R=0.12t0 1.2
08R=0.15t01.5
09R=0.2t02.0

Custom

Air, NL/h
01M =5.01t0 50
02M = 10 to 100
03M = 1510 150
04M = 40 to 400
05M = 80 to 800
06M = 125 to 1250
07M = 200 to 2000
08M = 250 to 2500
09M = 340 to 3400
Air, std ft3/h
018S=0.18t01.8
0258 =0.37 t0 3.7
038=0.55105.5
04S=151015
05S = 3.0t0 30
06S = 4.5 10 45
07S=7.51075
08S =9.510 95
09S =130 130

See Custom Calibration, page 22.

GAS = Gas

Swosdo

LIQ = Liquid

M2 - 0O1M - -
Water, L/min Water, L/h
A1L=0.005t0 0.05 AIM=0.31t0 3.0
A2L = 0.008 to 0.08 A2M = 0.51t0 5.0
A3L=0.018100.18 A3M=1.0t010
AdL=0.041004 AM = 2.5 10 25
A5L=0.07100.7 A5M = 4.0t0 40
A6L=0.11t01.0 A6M = 6.0 to 60
A7L=0.13101.3 A7TM = 8.0 t0 80

A8L=0.17t0 1.7
Water, U.S. gal/min
A1R=0.0013 10 0.013
A2R = 0.0022 to 0.022
A3R = 0.0045 t0 0.045
A4R =0.01100.1

A5R =0.018100.18
A6R = 0.025 t0 0.25
A7R =0.03510 0.35
A8R = 0.045 to 0.45

A8M = 10 to0 100
Water, U.S. gal/h
A1S=0.08100.8
A2S=0.13t01.3
A3S=0.251t025
A4S =0.65106.5
A5S=1.110 11
A6S=1.61016
A7S =2.01t0 20
A8S = 2.510 25

2 vare 0-Ring Material
1 = Fluorocarbon (FKM) (standard)
2 = Perfluorocarbon (FFKM)



M2 Model

Electrical Connections
B Up to two limit switches
W 2-wire, 4 to 20 mA output signal with

LED display available

6| Limit Switches or Electronic Display
(See page 22.)

Limit switch amplifiers are required. Amplifiers
can be ordered with the flowmeter or customer
supplied.

0= None

1 = Minimum switch

2 = Maximum switch

3 = Minimum and maximum switch

4 = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 115V (ac)

5 = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 115V (ac)

6 = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 115V (ac)

7 = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 230 V (ac)

8 = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 230 V (ac)

9 = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 230V (ac)

A = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 24 V (dc)

B = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 24 V (dc)

G = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 24 V (dc)

E = LED display of measured flow with 4 to
20 mA output signal

Variable Area Flowmeters—G Series and M Series 15

Temperature Ranges

B As ambient temperature increases, With Limit Switches
the process temperature maximum is Process Ambient
reduced. °F (°0) °F (°0)
302 (150) 104 (40)
257 (125) 122 (50)
212 (100) 140 (60)

With 4 to 20 mA Output Signal

Process Ambient
°F (°C) °F (°C)
275 (135) 104 (40)
230 (110) 122 (50)
Options (See page 22.) 182 (85) 140 (60)

Add multiple designators in alphabetical order; omit final
dash (-) if no options are ordered.

F = Certificate of compliance

G = 5-point calibration record

H = Pressure test, certificate

I = Silconert Coating

J = Material certification

X = Qil- and grease-free cleaning (required for oxygen

service)

Y = No needle valve

Z = Top-mounted needle valve

1=1/2 in. ASME class 150 flange adapter

2 =1 in. ASME class 150 flange adapter

3 = Stainless Steel Housing (1.4408/CF8M)
Note: For non stainless steel Alloys add the prefix HC and M.

Non Stainless Steel Options
M = Alloy K-500 HC = Alloy C-276
Example: HC-VAF-M2-05R-1-0

Dimensions

See page 20 for M2 model
dimensions.

Swondd
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M4 Model

This metal-tube flowmeter, with rugged design, is suited for extreme operating
conditions and high flow rates.

Technical Data
See Variable Area Flowmeter Selection, page 2.

Ordering Information

Build an M4 model variable area flowmeter ordering number by combining the designators in the sequence shown below.
Choose end connections and measured flow range designators based on measuring tube size.

AH O BB R
1-1 A-F

VAF - M4 - - - 01M - 1
4] Measuring Tube Size I} measured Flow Range
1=1/2in. 1/2 in. Measuring Tube 1/2 in. Measuring Tube
2=1in. Air, NL/min Air, NL/h Water, L/min Water, L/h
OiL=1.1t0o 11 01M =70 to 700 A1L=0.03100.3 AIM=181t018
5| End Connections 02L=1.7t017 02M = 100 to 1000 A2L=0.04t00.4 A2M = 2510 25
1/2 in. Measuring Tube 03L = 2.6 to 26 03M = 160 to 1600 A3L=0.05t0 0.5 A3M = 3.0 t0 30
1=1/2in. NPT 04L = 4.0 t0 40 04M = 220 to 2200 A4L=0.07 t0 0.7 A4M = 4.0 0 40
9= 3/4in. NPT 05L = 6.0 to 60 05M = 360 to 3600 A5L=0.095t00.95  A5M=5.51t055
3= 1/2 in. ASME class 150 flange 06L =10 t0 100 06M = 550 to 5500 A6L=0.105t01.05  ABM = 6.3 t0 63
4 = 3/4 in. ASME class 150 flange 07L=1710 170 07M = 1000 to 10 000 A7L=0.13t01.3 A7M = 8.0 to 80
5 =1 in. ASME class 150 flange 08L = 25 to 250 08M=1400t0 14000 A8L=0.17t01.7 A8M =101to 100
. . 09L = 30 to 300 09M = 1800 to 18 000 A9L=0.2102.0 A9M = 1210 120
1 in. Measuring Tube 10L = 50 to 500 10M=28001028000 BIL=0271027  BIM=1610160
2= 1in NPT Air, std fi3/min Air, std fi3/h B2L=0.35t03.5 B2M = 20 to 200
3= 3/4 in. ASME class 150 flange 01R = 0.04 10 0.4 01S=25t025 B3l =0.4104.0 B3M = 25 to 250
4=1in. ASME class 150 flange 02R = 0.06 to 0.6 025 = 4.0t0 40 BAL=0.616.0 BAM = 35 to 350
03R=0.11t01.0 03S = 5.8 10 58 B5L=0.7107.0 B5M = 40 to 400
04R=0.14t01.4 04S = 8.0t0 80 B6L = 0.8510 8.5 B6M = 50 to 500
05R =0.210 2.0 05S=1310130 B7L=1.051010.5 B7M = 63 to 630
06R = 0.35 t0 3.5 06S = 20 to 200 B8L=1.21012 B8M = 70 to 700
07R= 0.6 10 6.0 07S = 38 t0 380 BIL=1.7t0 17 B9M = 100 to 1000
08R=0.8108.0 08S = 52 to 520 Water, U.S. gal/min Water, U.S. gal/h
09R=1.0t0 10 09S = 65 to 650 A1R =0.008 t0 0.08 A1S=0.48104.8
10R=1.61t016 10S = 100 to 1000 A2R = 0.01 t0 0.1 A2S = 0.65106.5
A3R=0.015t00.15 A35§=0.8108.0
A4R =0.018100.18 A4S =1.110 11
A5SR = 0.025 10 0.25 A5S=1.51015
A6R = 0.03 t0 0.3 ABS = 1.61t0 16
A7R =0.03510 0.35 A7S=2.01t020
A8R = 0.04510 0.45 A8S =2.510 25
A9R=0.05100.5 A9S = 3.010 30
B1R=0.071t00.7 B1S=4.21042
B2R =0.091t0 0.9 B2S = 5.0 to 50
B3R=0.11t01.1 B3S =6.510 65
B4R=0.15t01.5 B4S=9.0t0 90
B5R=0.18101.8 B5S = 10 to 100
B6R = 0.22 10 2.2 B6S = 13 t0 130
B7R=0.28 10 2.8 B7S =16 to 160
B8R =0.3103.0 B8S = 18 t0 180
BOR=0.451t04.5 B9S = 25 to 250

Swosdo

Custom

See Gustom Calibration, page 22.

GAS = Gas

LIQ = Liquid
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M4 Model

Electrical Connections
W Up to two limit switches (M20 X 1.5

Temperature Ranges With Limit Switches or 4 to 20 mA Output Signal

B Ambient low temperature is limited to

Process Ambient

cable glands standard) -13°F (-25°C) with limit switches. °F (°0) °F (°0)

W 2-wire 4 to 20 mA output signal B As ambient temperature increases, 392 (200) 104 (40)
available the process temperature maximum is 356 (180) 140 (60)

reduced.

8 | Output Signal
Omit designator if output signal not ordered.

Limit Switches (See page 22.)
Limit switch amplifiers are required.

E Measured Flow Range
1.in. Measuring Tube

Air, NL/min Air, NL/h Amplifiers can be ordered with the flowmeter A=41020 mA
01L = 25 t0 250 01M = 1400 to 14 000 or customer supplied.
02L = 40 to 400 02M = 2300 to 23 000 0= None

9| Options (See page 22.)
Add multiple designators in alphabetical order;

03L = 60 to 600
04L =100 to 1000

1 = Minimum switch
2 = Maximum switch

03M = 3500 to 35 000
04M = 5000 to 50 000

05L = 200 to 2000
06L = 300 to 3000

05M =11 000 to 110 000
06M = 18 000 to 180 000

3 = Minimum and maximum switch
4 = Minimum switch and a one-channel

omit final dash (-) if no options are ordered.
B = FM Approval Class I, Division 1 IS
G = FM Approval Class |, Division 1 XP

Air, std fi3/min Air, std fi3/h isolated switch amplifier with relay

01R=1.0t0 10 01S = 52 1t0 520 output, 115V (ac) D = FM Approval Class I, Division 2 NI
02R=151t015 02S = 85 t0 850 5 = Maximum switch and a one-channel F = Certificate of compliance
03R=2.01020 03S = 130 to 1300 isolated switch amplifier with relay G = 5-point calibration record
04R=3.01t030 04S = 190 to 1900 output, 115 V (ac) H = Pressure test, certificate

05R = 6.5 t0 65 05S = 400 to 4000 6 = Minimum and maximum switch I = Silconert Coating

06R = 10 to 100 06S = 670 to 6700 and a two-channel isolated switch J = Material certification

Water, L/min Water, L/h amplifier with relay output, 115V (ac) L = Dye penetration test, certificate
AlL=0.8108.0 ATM = 48 to 480 7 = Minimum switch and a one-channel N = X-ray test, report

A2L=1.05t0105 A2M = 63 1o 630 isolated switch amplifier with relay P = Hardness test, report
AL=151015 A3M = 82 to 820 output, 230V (ac) R =1/2 in. female NPT conduit gland
ML=171017 A4M = 100 to 1000 8 = Maximum switch and a one-channel S=M20 x 1.5 cable gland _
A5L=2.01t0 20 A5M = 120 to 1200 isolated switch amplifier with relay X = Oil- and grease-free cleaning (required
A6L = 2.7 t0 27 A6M = 160 to 1600 output, 230V (ac) for oxygen service)

A7L=3.010 30 A7M = 170 to 1700 9 = Minimum and maximum switch 3= Stalnles§ Steel Housing (1 .4408/CF8M)
A8L = 4.2 t0 42 ASM = 250 to 2500 and a two-channel isolated switch Note: For non stainless steel Alloys add the prefix
A9L = 5.5 t0 55 A9M = 320 to 3200 amplifier with relay output, 230V (ac) ~ HCand M.

BiL=7.0t0 70 B1M = 400 to 4000 A = Minimum switch and a one-channel

B2L =10to 100

Water, U.S. gal/min

B2M = 630 to 6300
Water, U.S. gal/h

isolated switch amplifier with relay
output, 24 V (dc)
B = Maximum switch and a one-channel

Non Stainless Steel Options
M = Alloy K-500 HC = Alloy C-276
Example: M-VAF-M4-1-1-01L-0

AR=02102.0 A1S=1310130 isolated switch amplifier with relay
A2R=0.28102.8 A2S = 16 to 160 . .
output, 24 V (dc) Dimensions
A3R=10.35103.5 A3S = 22 t0 220 o . .
C = Minimum and maximum switch
AMR=0.451045 A4S = 25 10 250 . . See page 20 for M4
and a two-channel isolated switch . .
A5R=0.5105.0 ASS = 3210 320 amplifier with relay output, 24 V (dc) s
A6R=0.7t07.0 A6S = 42 t0 420 ’
A7TR=0.75t07.5 A7S = 45 to0 450
A8R=1.0t010 A8S = 65 to 650
A9R=151t015 A9S = 85 to 850
BIR=1.81018 B1S=1101to0 1100
B2R = 2.7 to 27 B2S = 160 to 1600
Custom

See Gustom Calibration, page 22.

GAS = Gas

LIQ = Liquid

Swondd
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M4H Model

This horizontal model offers liquid flow reading left-to-right or right-to-left to meet

system requirements.

Technical Data

See Variable Area Flowmeter Selection, page 2.

Ordering Information

Build an M4H model variable area flowmeter ordering number by combining the designators in the sequence shown below.
Choose end connections and measured flow range designators based on measuring tube size.

VAF

4] Measuring Tube Size
1=1/2in.
2=1in.

B End Connections

1/2 in. Measuring Tube
1=23/4in.NPT
2 =1/2 in. ASME class 150 flange
3 =3/4 in. ASME class 150 flange
4 =1 in. ASME class 150 flange
1.in. Measuring Tube
1=11/4in.NPT
2 =1 in. ASME class 150 flange

Swosdo

- A1M -

I} measured Flow Range

1/2 in. Measuring Tube

Water, L/min
AlL=0.11t0 1.1
A2L=0.2102.0
A3L=0.3103.0
AdL=0.5105.0
A5L=0.75t07.5
A6L=1.21t012
A7L=2.0t0 20
A8L =2.51025
A9L = 4.0 to 40
Water, U.S. gal/min
AIR=0.03100.3
A2R=0.05t00.5
A3R=0.08100.8
AR=0.12t01.2
A5R=0.2102.0
A6R =0.3103.0
A7TR=0.5105.0
A8R=0.71t07.0
A9R =1.07 t0 10.7

1.in. Measuring Tube
Water, L/min
AlL=2.01t020
A2L=3.0t030

A3L =5.01t0 50

AL =8.0to0 80

A5L = 15t0 150

A6L =1710170

Water, U.S. gal/min
AIR=0.6106.0
A2R=0.9109.0
A3R=1.41014
AR =221022
A5R = 4.0t0 40
A6R = 4.5 t0 45

Custom

Water, L/h
AIM=7.0t070
A2M=1210120
A3M = 1810180
A4M = 28 t0 280
A5M = 45 to 450
A6M = 70 to 700
A7M = 120 to 1200
A8M = 160 to 1600
A9M = 240 to 2400
Water, U.S. gal/h
A1S=2.010 20
A2S =3.0t0 30
A3S =5.01t0 50
A4S =8.01t0 80
A5S =1210 120
A6S = 20 to 200
A7S = 32 10 320
A8S = 43 t0 430
A9S = 64 to 640

Water, L/h

A1M = 130 to 1300
A2M = 200 to 2000
A3M = 300 to 3000
A4M = 500 to 5000
A5M = 850 to 8500
A6M = 1000 to 10 000

Water, U.S. gal/h
A1S = 3510 350
A2S = 55 t0 550
A3S = 80 to 800
A4S =130 to 1300
A5S = 230 to 2300
A6S = 270 to 2700

See Custom Calibration, page 22.

LIQ = Liquid

Limit Switches (See page 22.)

Limit switch amplifiers are required. Amplifiers
can be ordered with the flowmeter or customer
supplied.

0= None

1 = Minimum switch

2 = Maximum switch

3 = Minimum and maximum switch

4 = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 115V (ac)

5 = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 115V (ac)

6 = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 115V (ac)

7 = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 230 V (ac)

8 = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 230 V (ac)

9 = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 230V (ac)

A = Minimum switch and a one-channel
isolated switch amplifier with relay
output, 24 V (dc)

B = Maximum switch and a one-channel
isolated switch amplifier with relay
output, 24 V (dc)

G = Minimum and maximum switch and a
two-channel isolated switch amplifier
with relay output, 24 V (dc)



M4H Model

Electrical Connections

H Up to two limit switches (M20 X 1.5
cable glands standard)

W 2-wire 4 to 20 mA output signal
available

8| Output Signal

Omit designator if output signal not ordered.
A=41020 mA

A Flow Direction
RL = Right-to-left
LR = Left-to-right

m Options (See page 22.)
Add multiple designators in alphabetical order;
omit final dash (-) if no options are ordered.

B = FM Approval Class I, Division 1 IS

C = FM Approval Class I, Division 1 XP

D = FM Approval Class |, Division 2 NI

F = Certificate of compliance

G = 5-point calibration record

H = Pressure test, certificate

J = Material certification

L = Dye penetration test, certificate

N = X-ray test, report

P = Hardness test, report

R = 1/2 in. female NPT conduit gland

S$=M20 X 1.5 cable gland

X = 0il- and grease-free cleaning (required

for oxygen service)

3 = Stainless Steel Housing (1.4408/CF8M)
Note: For non stainless steel Alloys add the prefix
HC.

Non Stainless Steel Options
HC = Alloy C-276
Example: HC-VAF-M4H-2-2-A4R-0-LR

Variable Area Flowmeters—G Series and M Series
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Temperature Ranges With Limit Switches or 4 to 20 mA Ouput Signal

B Ambient low temperature is limited to
—13°F (-25°C) with limit switches.

B As ambient temperature increases,
the process temperature maximum is
reduced.

Dimensions

See page 21 for M4H
model dimensions.

Process Ambient
°F (°C) °F (°C)
392 (200) 104 (40)
356 (180) 140 (60)

Left-to-Right Flow Model

Swosd
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Dimensions

Dimensions, in inches and (millimeters), are for reference only and are subject to change.

G1, G2, G3, G4, and GP Models M1 Model
1.14 1.65
r | [T 1M ——1/4 in. NPT
7%(29.0) (42.0) 1/4 in. NPT® outlet
outlet 7@»@ _ 1 ~
Swaeddve " —x
% JHL B Swogdde H@Jﬁ
o 4.61 i 3.54
A - c B (117) e (90.0)
S i er——
= e fan — T
|+ N N
Y AN *.1/4 in. NPT
3.23 | ~—1/4in. NPT® 098 ]| 3.94 inlet
r (82.0) L inlet (25.0) (100)
1.65
® GP model: G 1/4. 42.0)
—— Weight: 1.53 Ib (0.7 kg)
Dimensions, in. (mm) Weight
Model A B H b (kg)
G1 437 (111) | 3.54 (90.0) | 1.77 45.0) | 0.80 (0.36)
G2 5.75(146) | 4.92 (125 | 3.15(80.0) | 0.89 (0.40)
G3 7.72(196) | 6.89 (175 | 5.12 (130) | 0.98 (0.44)
G4 13.6 (346) | 12.8 (325) | 11.0 (280) | 1.35 (0.61)
GP 5.75 (146) | 4.92 (125) | 3.15(80.0) | 0.44 (0.20)
GM Model M2 Model
_,| 098 . 1.38 .
25.0 f ‘ (35.0) G 18 [TTT] 1/4 in. NPT
T il outlet y outlet
Swadde B u vy @ @ 8\“&08\0\('\
3.82 2.95 =
(97.0) X (75.0 =
®) (@ T 780 6.02 _=|—
(153) =
1.48 = 4.92
(37.6) = (125)
{ NYE i l —
o ‘ 2.56 ‘ —gle
‘ (65.0) > inle ‘ ‘
Weight: 0.18 Ib (0.08 kg) ™
i h. 1/4 in. NPT
217 5.28 inlet
(55.0) (134)

Weight: 2.2 Ib (1.0 kg)
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Dimensions, in inches and (millimeters), are for reference only and are subject to change.

M4 Model
!
]
!
|
|
©
S{u&op&o\«
i
A |
!
|
i
!
|
!
7
5.56
(141)
M4H Model
A
| 5.56

Right-to-Left
Flow Model

[ | [ | L
M4 Model and M4H Model
Tube Di . .
Size | Process End |__D'Mensions, in. (mm) Weight
in. Connection A L Ib (kg)
1 NPT 11.8(300) | 4.49 (114) 4.4 (2.0)
Flange 9.84 (250) | 4.49 (114) 7.7 (35)
: NPT 11.8(300) | 5.00 (127) 7.7 (35
Flange 9.84 (250) | 5.00 (127) 11 (5.0)
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Custom Calibration

Standard Swagelok variable area flowmeters are factory
calibrated to their media, flow range, and accuracy class
using clean, dry air for air-flow range models and water
for water-flow range models. Standard units of measure
marked on the scale are calibrated to:

M 17.4 psia (1.2 bar) and 68°F (20°C) for G1, G2, G3, GM,
and GP models.

W 14.7 psia (1.013 bar) and and 68°F (20°C) for G4, M1, M2,
M4, and M4H models.

Custom-calibrated flowmeters are available for fluids

with properties substantially different from those of air or
water, as well as systems operating at higher pressures or
temperatures.

Flowmeters calibrated for one fluid at a specific pressure
and temperature can be used to measure other fluids

and different pressures and temperatures by using

a conversion factor. See the Swagelok Variable Area
Flowmeters Installation Instructions, G Series and M Series,
MS-CRD-0111, for more information.

In liquids, higher temperature can reduce viscosity and
density, resulting in lower readings. In gases, higher fluid
temperature can increase volume and result in higher
readings. Knowing the specific fluid temperature enables
us to calibrate the scale more accurately.

Options

Increased pressure can compress gases and lead to lower
meter readings. Knowing the system pressure enables us
to calibrate the scale properly for your application.

To order a custom Swagelok variable area flowmeter
calibrated to meet your requirements as shown below, use
GAS or LIQ as the flow range designator in the desired
model ordering number and contact your authorized
Swagelok representative. You will need to specify:

1. Fluid to be measured

2. Fluid dynamic viscosity, typically in cP or mPa-s, or
kinetic viscosity, typically in ¢St or m2/s, at operating
pressure and temperature

3. Fluid density in Ib/ft3 or kg/m3 at operating pressure and
temperature

4. Fluid temperature at operating conditions, with unit of
measure

5. Fluid pressure at operating conditions, with unit of measure
6. Flow measurement range and unit of measure.

Swagelok custom-calibrated variable area flowmeters must
maintain a 10-to-1 turndown ratio and are matched as
closely as possible to the desired flow measurement range.
Custom-calibrated flowmeters are marked with the fluid
media and unit of measure for which they are calibrated.

Options are specified in variable area flowmeter ordering numbers as shown in Ordering Information for each model.

Electrical Options

Two electrical options
are available with select
Swagelok variable area
flowmeter models:

Limit
Switches

M discrete limit switch
outputs for indicating
high/low flow

W 4 to 20 mA output signal.

Junction

Junction Boxes

Junction boxes, available on select Swagelok variable area
flowmeter models, can be mounted to the flowmeter to
facilitate electrical connections between the flowmeter and
the control system. Junction boxes are suggested when limit
switches are ordered.

Valve Position

An integral needle valve for fine metering is provided on some
products, on the bottom (inlet) side of the flowmeter. Upon

Limit Switches PO SITAI/Tcth request, the valve can be mounted on the top (outlet) side or

Optional minimurn or mpliticy omitted from the assembly.

maximum limit switches For gas applications, the valve is typically on the top (behind

available for most models the measuring cone) to help maintain constant pressure in the

are compliant with measuring cone despite changes in density caused by gas

NAMUR IEC 60947-5-6 compression or decompression. For liquids, the valve can be

(EN 60947-5-6). on the bottom or the top, because pressure changes do not
affect liquid density.

Output Signal

Some variable area G Series Flowmeter with

flowmeter models are Limit Switches, Junction

available with a separate Box, and Isolated Switch

two-wire 4 to 20 mA output Amplifier with Relay Output

signal. These models
require auxiliary power of 14.8 to 30 V (dc).

For more information about electrical options, see the
Swagelok Variable Area Flowmeters Installation Instructions,
G Series and M Series, MS-CRD-0111, available only on your
Swagelok website.

Swosdo
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Options
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Options are specified in variable area flowmeter ordering numbers as shown in Ordering Information for each model.

Certificates and Test Reports

FM Approvals Certificate

Swagelok M1, M4, and M4H models are available with FM
Approvals certificates of compliance.

M1 Model

M Intrinsically safe for Class I, Division 1, Groups A, B, C, and
D

B Nonincendive for Class |, Division 2, Groups A, B, C, and D
B Explosion proof Class |, Division 1, Groups A, B, C, and D
H Type 4X

M4 and M4H Model
M Intrinsically safe for Class |, Division 1, Groups A, B, C, and D

B Associated apparatus nonincendive for Class I, Division 2,
Groups A, B, C,and D

B Nonincendive for Class |, Division 2, Groups A, B, C, and D
H Type 4X

Certificate of Compliance

This document certifies that the products supplied to the
customer by the manufacturer are in compliance with the
requirements of the order, in accordance with EN 10204.

5-Point Calibration Record

The calibration record shows actual flow performance,
theoretical performance, and error over the measurement
range.

Pressure Test and Certificate
A hydrostatic pressure test based on EN 10204 is available.

Material Certification

This inspection certificate, in accordance with EN 10204,
shows the material and heat numbers of the pressure-bearing
and wetted materials, as well as the original mill material
certifications of the wetted materials.

Dye Penetration Test and Certificate

A dye penetration test is available for wetted welds. For
acceptance criteria, the related material standard is used.

X-Ray Test and Report

An X-ray test is available for wetted welds. The test procedure
follows EN 1435-1 Class B. Acceptance criteria are in
accordance with ISO 5817 group.

Hardness Test and Report

A hardness test on wetted metal components, based on
ASTM A956, is available.

Oil- and Grease-Free Cleaning

An additional degreasing operation is available that meets
the requirements of DIN 25410 and KWU-AVS 8/0 D. This
option must be selected on flowmeters calibrated for oxygen
service.

Oxygen Service Hazards

For information about hazards and risks of oxygen-enriched
systems, see the Swagelok Oxygen System Safety technical
report, MS-06-13.
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Options

Options are specified in variable area flowmeter ordering numbers as shown in Ordering Information for each model.

Mounting Brackets

Panel Mounting

Panel mounting is available for G1, G2, G3, G4, GM, and GP Dimensions, in inches (millimeters) are for reference only and
model flowmeters. The face plate is aluminum, and the rear are subect to change.

brackets are steel.

G1, G2, G3, G4, and GP models are mounted with four nickel- Dimensions, in. (mm)

Model A B (H

plated steel fasteners, included; GM models are mounted

G4 14.3 (363) |1.26 (32.0) [ 15.0 (380) | 1.58 (40.0) [ 1.75 (44.5) | 3.23 (82.0

(

D E F
with an anodized aluminum clamp clip and 4 mm stainless Gl  [5.04(128) [1.26 (32.0) | 5.71 (145) | 1.58 (40.0) | 1.75 (44.5) | 3.23 (82.0
steel Allen screw. G2,GP |6.42 (163) | 1.26 (32.0) | 7.09 (180) | 1.58 (40.0) | 1.75 (44.5) | 3.23 (82.0

( ( (i

( ( (

( ( (

( (32.0) ( ) ) )
( (32.0) ( ) ) )
G3 8.39 (213) | 1.26 (32.0) | 9.06 (230) | 1.58 (40.0) [ 1.75 (44.5) | 3.23 (82.0)
( (32.0) ( ) ) )
( (23.0) ( ) ) )

GM 3.70 (94.0) | 0.91 (23.0) | 3.82 (97.0) | 0.98 (25.0) | 1.38 (35.0) | 2.56 (65.0,

e 0 T b
Optional H

junction box
and cable gland

Clamp
- clip

1w o

<— B —

o 2.5 T
b « £ & < b HE*J
I F < F
Panel G1, G2, G3, G4, GP G1, G2, G3, G4, GP GM Model GM Model
Cutout Model Face Plate Model Side Face Plate Side
Wall Mounting
Black anodized aluminum wall mounting brackets are Dimensions, in inches (millimeters) are for reference only and
available for G1, G2, G3, and GP model flowmeters. are subect to change.
| 3.35 | Dimensions, in. (mm)
| 50 0.17 Model A B
@.2)
. dia G1 1.77 (45.0) | 2.64 (97.0)
177 G2,GP | 3.15(80.0) | 4.02 (102
5.0 G3 512 (130) | 5.98 (152)
' A
G2 and GP
model bracket
shown.
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Accessories

Damping Device

For unstable flows or low operating (inlet) pressures,
particularly with gas applications, the measuring section can
be fitted with a float damping device on some M4 and M4H
models. This device is self-locating, with working parts of
high-tech ceramic to ensure a long service life.

For more information, contact your authorized Swagelok
representative.

Additional Products

Pressure Regulators &, Metering Valves |
Swagelok offers a variety of =5 _ Swagelok metering valves offer: P18
pressure regulators. : ' B Low- and high-pressure service , @
u Fpg”%" dodm:a—, and air- B Repeatable vernier handles y - -:—‘
oaded models . oS
. B Brass and 316 stainless steel S - g
B Pressure-reducing regulators materials = i
ack-pressure regulators For more information, see the gl
W Gas cylinder changeover Swagelok Metering Valves catalog,
manifolds MS-01-142.

M Electrically heated and
steam-heated vaporizing
regulators.

For more information, see the
Swagelok Pressure Regulators
catalog, MS-02-230, and the
Swagelok Pressure Regulators,
RHPS Series catalog,
MS-02-430.
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Safe Product Selection
When selecting a product, the total system design must

Function, material compatibility, adequate ratings,
proper installation, operation, and maintenance are the
responsibilities of the system designer and user.

be considered to ensure safe, trouble-free performance.

/\ WARNING

Do not mix/interchange Swagelok products or
components not governed by industrial design
standards, including Swagelok tube fitting end
connections, with those of other manufacturers.
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Warranty Information

Swagelok products are backed by The Swagelok Limited
Lifetime Warranty. For a copy, visit swagelok.com or contact
your authorized Swagelok representative.
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