Datasheet FG-111B

Mass Flow Meter for Gases

El—'l:l-ow;resﬁge

mass flow meter/controller

> Introduction

Bronkhorst™ EL-FLOW® Prestige model FG-111B is a High
Performance Multi-Fluid, Multi-Range Mass Flow Meter (MFIVI)
offering precise measurement of virtually all conventional process
gases. The MFM consists of a thermal mass flow sensor and a
microprocessor based pc-board with signal and fieldbus conversion

and a PID controller for optional mass flow control by means of a O)
separately mounted control valve. The mass flow, expressed in B .
normal litres or millilitres per minute or per hour, is provided as i ronkhorst

analog signal or digitally via RS232 or fieldbus. EL-FLOW® Prestige
features a programmable pin (pin 5) at the 9-pin sub-D
connector for customized 1/0 configurations. The flow range and
wetted materials are determined depending of the type of gas and
the process conditions of the application.

> Technical specifications EL-FLOW Prestige Mass Flow Meter model FG-111B

Measurement / control system Mechanical parts
Accuracy (incl. linearity) 1% 0,5% Rd plus £ 0,1% FS Material (wetted parts) : stainless steel 316L or comparable
(Based on actual calibration) Pressure rating : 100 bar abs
Repeatability : <+ 0,2% Rd Process connections : compression type or face seal male
Turndown :1:150 (in analog mode 1:50) Seals : standard : Viton®; options: EPDM, Kalrez®
Multi Gas / Multi Range gases : embedded gas data for Air, N,, Ar, H,, O,, Ingress protection (housing) :1P40
CO, CO,, He, CH,, SiH,, NHs, C,H,, C,H,,
C,Hs, C3Hs #2 (propene), C,Fs, CsHs, NFs, Electrical properties
N,0, H,S, Cl,, SFs, NO, Kr, Xe, plus any Power supply 1 +15...24 Vdc £10%
mixture of max. 5 of these gases Power consumption :Supply  atvoltage I/0 at current 1/0
Temperature range :-10...4+70°C (based on N/C valve) 15V 69 mA 92 mA
Temperature sensitivity : zero: < £ 0,02% FS/°C; 24V 45 mA 63 mA
span: <= 0,025% Rd/°C Extra for fieldbus: PROFIBUS DP: add 53 mA (15 V supply) or 30 mA (24 V supply)
Pressure sensitivity :<0,15% Rd/bar typical Ny; (if applicable) PROFINET : add 76 mA (15 V supply) or 48 mA (24 V supply)
< 0,2% Rd/bar N, (incl. pressure correction EtherCAT": add 66 mA (15 V supply) or 41 mA (24 V supply)
option) DeviceNet™: add 48 mA (24 V supply)
Leak integrity (outboard) s tested < 2 x 10° mbar I/s He Analog output (0...100%) :0...5 (10) Vdc, min. load impedance > 2 kQ;
Attitude sensitivity : max. error at 90° off horizontal 0,07% FS 0 (4)...20 mA (sourcing), max. load impedance < 375 Q
at 1 bar, typical Nz Analog setpoint (0...100%) :0...5 (10) Vdc, min. load impedance > 100 kQ;
Warm-up time : 30 min. for optimum accuracy (for MFM + control valve) 0 (4)...20 mA, load impedance ~250 Q
Digital communication : standard RS232; options: PROFIBUS DP, DeviceNet™,
Although all specifications in this datasheet are believed to be accurate, the right is EtherCAT, PROFINET, Modbus RTU/ASCII, FLOW-BUS

reserved to make changes without notice or obligation.
> Ranges (based on N,)

Model minimum maximum
FG-111B 0,14...7 ml,/min 0,16...20 |,/min

Intermediate ranges are available
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> Model number identification

FG- N N N - A A A - N - A - A A - NNN
!
Base
1 Meter
\ \/
\J Connections (in/out) Customized /O Options
Pressure rating 1 1/8" OD compression type (pin 5, advanced operation)
1 100 bar 2 Y OD compression type A1V 0...10 Vdc output, controller (default)
3 6 mm OD compression type Analog signal for pump or external
4 12 mm OD compression type valve steering (control signal only)
v 5 1" OD compression type B1V i...lzo mA C}Lfnput, controllter |
1 nalog signal for pump or external
Flow ranges . g oﬁ]eljace seal male valve steering (control signal only)
1B 0...7/0...20000 mly/min 9 C3A Digital output, min/max alarm
e During a min/max alarm, pin 5 is pulled
down to 0 Vdc
\ / \ J C4A Digital output, counter alarm
Communication (I/0) Seals ﬁvcggfoaoc%gter alarm, pin s pulled
A RS232 + analog (n/c control) V' Viton® (factory standard) C5S Digital output, enabled by setpoint
B RS232 + analpg (n/o control) E EPDM Pin 5is pulled down to 0 Vdc at a controller
D RS232 + DeviceNet (nfc) K Kalrez® (FFKM) setpoint, e.g. for shut-off valve activation
E RS232 + DeviceNet (n/o) COI Digital output, high/low switch via
M RS232 + Modbus (n/c) remote parameter
N RS232 + Modbus (n/o) \J (e.g. for shut-off valve activation) Pin 5 is
P RS232 + PROFIBUS DP (n/c) Controller mode pulled down to 0 Vdc when writing va!ug
Q RS232 + PROFIBUS DP (n/o) A Analog control Lt S RS
R RS232 + FLOW-BUS (n/c) D Digital control L
S Rs232 + FLOW-BUS (rlo) iy haihdinry
T RS232 + EtherCAT (n/c) v frequency within given frequency range
U RS232 + EtherCAT (n/o) F9B Digital pulse output, batch counter
V RS232 + PROFINET (nlc) Digital communication via 9-pin D Pin 5 is pulled down to 0 Vdc when batch is
W RS232 + PROFINET (n/o) A RS232 - FLOW-BUS (Default) reached (during a given pulse length)
B RS485 - FLOW-BUS H1E 4...20 mA input, external sensor
C RS485 — Modbus RTU Sensor input, this function disables the
' DRS485~ Modbus ASCII 13C IS};ri?aall |Sne[;1u8;J rcontroller mode valve close
ﬁn%logsczludtput Valve closes \’Nhen pin 5 is connected to 0 Vdc
o Yil5 18C Digital input, controller mode valve purge
B 0..10 Vdc . Valve is fully opened when pin 5 is connected
F 0...20 mA sourcing to 0 Vdc
G 4...20 mA sourcing I1R Digital input, reset counter
The counter resets when pin 5 is connected
v to 0 Vdc
I12R Digital input, reset alarm
Supply voltage The alarm resets when pin 5 is connected to
D +15...24 Vdc 0Vdc

> Thermal mass flow measuring principle
The heart of the thermal mass flow meter/controller is the sensor, that
consists of a stainless steel capillary tube with resistance thermometer
elements. A part of the gas flows through this bypass sensor, and is
warmed up heating elements. Consequently the measured
temperatures T, and T, drift apart. The temperature difference is
directly proportional to mass flow through the sensor. In the main
channel Bronkhorst applies a patented laminar flow element
consisting of a stack of stainless steel discs with precision-etched flow
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> Hook-up diagram for analog or R§232 communication

Model key explanation
I""" Forother explanationsee 9.16.118 0
R5232 connection ? 1 Pm 186 Pin 5 1
| option: - !
TX-RS232 [\ }“1 _i L Rx-Rs222 ST i |
2 [2 ﬂﬂﬂﬂﬂﬂﬂ I
RX-RS232 | | g I g RESIYEES | [T |
ovde 1= 1 [A[L]V] Default 0..10vde |
Shield } 4 I * ovde : Controller output. |
5 5 —
e } Default RS232 !
RN U I O 11 1 . |
‘r 1 T j‘ E[ Ll ? : Analog setpoint mode :
| | gl 8 Digital setpoint mode |
1z 2l I ! 1
I3 FE L 1 et i B R e
—- +15Vdc ... 24Vd I
I 3l B
} 5 5 } Qutput / setpoint 0...5Vdc
If6 — 61 RS232 COM-port E Qutput / setpoint 0...10vdc
} 7 7 } 9 pin D-Sub E Output 0...20mAde sourcing
connector chassis .
} 3 8 } b Setpoint 0...20mAdc sinking
Il 2 by : I Output 4...20mAdc sourcing
G Setpoint 4...20mAdc sinking
T-adapter .
cable 7.03.366 A (No fieldbus), Normally closed valve
B (No fieldbus), Normally opened valve
71 TX-RS232/BUS?
9 pin D-Sut: | Analog output 5
Connector T Analog input®
chassis part . 1 8 Inp 3 Meter Metar
e 1- | OV power 4 /o vdg) {mAde)
| Controller output/Custom ' A Source? o
I RX-RS232/BUS? (vdz) {made)
o DATDLILBUR T
| +Us 7 Meter' Meter'
I OVsense [T e 0..10vde 0..10vde
| Supply Supply
t ginield Vs 15..24Vde 15..20Vde
housing J_-
Mate: Note:
9pinD-Sub  9pin D-Sub OV power (pin &) and OV sense (pin 8) should be separately | In analog mode with ‘mA signals’ Pin & (0 sense) does
connector connector connected to the OV terminal at the power supply. nat need to be cornected. The instrument's aperation
chassis part cable part will not be effected in case Pin 8 is already hooked-up
male o Analog operated ‘Analog operated
Nate: ) 0...5 or 0...10vVde 0...20 or 4...20mAdc
1) Chack medel key for custom pin 5 10 configuration. {Default = -A1V- = 0. 10Vdc.)
2] Check model key for custam BUS configuration. {Default =R5232)
3) Chack Modal key far analog ar digital satpsint mode. [-Ax- = analog, -Dx- = digital]
When using a field bus or R5232, it is not possible to operate the instrument by using the setpoint signal of the analog D-sub connector without changing the value of parameter “contrel mode”,
See dac.nr. 9.17.023 for mere details,
Do not cennect an external valve to instruments, set as MFV or EPM,

> Hook-up diagrams for fieldbus communication

For the available fieldbus options we refer to the various hook-up diagrams as indicated below. If you are viewing this datasheet in digital
format, you may use the hyperlink to each of the drawings. Otherwise please visit the download section on www.bronkhorst.com or contact

our local representatives.
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http://www.bronkhorst.com/en/downloads/instruction_manuals/
http://www.bronkhorst.com/en/downloads/instruction_manuals#hud
http://www.bronkhorst.com/files/downloads/hookup/en/916123--hook-up_diagram_lab_mbc3_modbus.pdf
http://www.bronkhorst.com/en/downloads/instruction_manuals#hud
http://www.bronkhorst.com/files/downloads/hookup/en/916119--hook-up_diagram_lab_mbc3_rs232ana.pdf
http://www.bronkhorst.com/en/downloads/instruction_manuals#hud
http://www.bronkhorst.com/files/downloads/hookup/en/916120--hook-up_diagram_lab_mbc3_flow-bus.pdf
http://www.bronkhorst.com/en/downloads/instruction_manuals#hud
http://www.bronkhorst.com/files/downloads/hookup/en/916122--hook-up_diagram_lab_mbc3_devicenet.pdf
http://www.bronkhorst.com/en/downloads/instruction_manuals#hud
http://www.bronkhorst.com/files/downloads/hookup/en/916121--hook-up_diagram_lab_mbc3_profibus-dp.pdf
http://www.bronkhorst.com/en/downloads/instruction_manuals#hud
http://www.bronkhorst.com/files/downloads/hookup/en/916147--hook-up_diagram_el-flow_prestige_profinet.pdf
http://www.bronkhorst.com/en/downloads/instruction_manuals#hud
http://www.bronkhorst.com/files/downloads/hookup/en/916124--hook-up_diagram_lab_mbc3_ethercat.pdf

> Dimensions (mm) and weight (kg)

Szt Dimension table adapters (RS-type)
i 1/4"BSPP Compression type
Compression type Size A
adapter 3mm QD 26.1 - oD
adapter 6 mm OD 28.4 !
. adapter 8 mm__OD 29.4 I
& adapter 10 mm OD 30.2 *
| adapter 12mm OD 325 L~ of I W
14 BSEP 4" BSPP bt adapter 1/8" oD 26.1 L |
Ulfj-x . »-[ . = I adapter 1/4"  OD 28.4 Y N
[FLOW > ; J i&e)) @ adapter 3/8" OD 29.9
CH “{“\‘r'ﬁ I S adapter 1/2*  OD 32.7 L BSPP
A L A bk | ® Face-seal male Size A *) Dimension A is
Weight: 0,6 kg |adapter 1/4" inlet 23.2 typical finger-tight.
> Options and accessories
- Free configuration software for Multi-Gas / Multi-Range functionality.
- Free software support for operation, monitoring, optimizing or to interface
between digital instruments and windows software. wE—
—

- IN-LINE filters for protection against particulates

- BRIGHT compact local Readout/Control modules

- E-8000 Power Supply/Readout systems

- Interconnecting cables for power and analog/digital communication

- PiPS Plug-in Power Supply

> Alternatives

==
- EL-FLOW Prestige Mass Flow Controller (MFC), model FG-201CV, ranges from 0,14-7 ml,/min up to 0,4-20 |,/min " & ']
] =) I.h
- EL-FLOW Select series Mass Flow Meter (MFM), model F-111B, ranges from 0,16-8 ml,/min up to 0,16-25 I,/min %‘

- Metal sealed MFM for Semiconductor or other high purity applications

- Mass Flow Meter for standardised modular platform systems (top-mount version)

&
Bronkhorst®

Nijverheidsstraat 1a, NL-7261 AK Ruurlo The Netherlands
T +31 (0)573 45 88 00 1 www.bronkhorst.com E info@bronkhorst.com


http://www.bronkhorst.com/en/products/accessories/software_tools/
http://www.bronkhorst.com/en/products/accessories/fieldbus_accessories/

