Mass FLow METERS

DESIGN FEATURES

v" Rigid metallic construction.

v" Maximum pressure of 1000 psig
(70 bars) for GM1, GM3, GM4 models. v~ Circuit protection.
500 psig for GM5, GM6 and GM?7.

v" Leak integrity 1 x 10 of helium.

v NIST traceable certification. v~ Totalizer option.

SPECIFICATIONS

ACCURACY: GM 1, 3 and 4: +1.0% of full scale.

GM 5,6 and 7: +1.5% of full scale.

OPTIONAL ENHANCED ACCURACY: +1.0% of full scale.
Performed at standard conditions [14.7 psia (101.4 kPa) and
70 °F (21.1 °C)] unless otherwise requested.

REPEATABILITY:  +0.25% of full scale.

RESPONSE TIME: Generally 2 seconds to within +2% of actual flow rate over 25
to 100% of full scale.

TEMPERATURE COEFFICIENT:

0.15% of full scale / °C.
PRESSURE COEFFICIENT:
0.01% of full scale / psi (0.07 bar).
MAXIMUM PRESSURE DROP:
See Table 3.
GAS AND AMBIENT TEMP.:
Gas: 32 °F to 122 °F (0 °C to 50 °C).
Ambient: 14 °F to 122 °F (-10 °C to 50 °C) - Dry gases only.

OUTPUT SIGNALS: Linear 0-5 Vdc. 1000 ohms min. load impedance and 4-20 mA
0-500 Ohms loop resistance.

TRANSDUCER INPUT POWER:

Universal +12 to +26 VDC, 200 mA maximum.

TIME CONSTANT: 800 ms.

GAS PRESSURE: 1000 psig (70 bars) maximum GM 1, 3, 4. 20 psig (1.4 bars)
optimum. 500 psig (34.5 bars) GM 5, 6, 7. 20 psig (1.4 bars)
optimum.

MATERIALS IN FLUID CONTACT:
a. Aluminum models GM Series: anodized aluminum,
316 stainless steel, brass and Fkm O-rings.
b. Stainless steel models GM1S, 3S,4S, 5S, 67S and 7S: 316
stainless steel and Fkm O-rings. Optional O-rings: Buna®,
EPR and Kalrez® .

ATTITUDE SENSITIVITY:

No greater than +15 degree rotation from horizontal to vertical;
standard calibration is in horizontal position.

CONNECTIONS: GM 1: 1/4" compression fittings.

Optional: 6mm, 3/8" and 1/8" compression fittings or 1/4" VCR® .
GM 3: 1/4" compression fittings.
Optional: 6mm and 3/8" compression fittings or 1/4" VCR®
GM 4: 3/8" compression fittings.
GM 5: 3/8" compression fittings.
GM 6: 1/2" compression fittings.
GM 7: 3/4" FNPT fittings or 3/4" compression fittings.
LEAK INTEGRITY: 1 x 10-° smL/sec of helium maximum to the outside environment.

CE COMPLIANT: EN 55011 class 1, class B; EN50082-1.

CALIBRATIONS:

The selection of materials of construction, is the is the responsibility of
A the customer. The company accepts no liability.

*DIMENSIONS (not including fittings)

GMA1: Models up to 15 sL/min: 3" W x5 1/2"H x 1" D
GM3 /GM4: 30 to 100 sL/min models: 3 5/8" W x 6" H x 1 1/4" D
GM5: 200 sL/min models: 12"W x9"H x 2 1/2" D

GM6: 500 sL/min models: 12"W X 10" H X 3 1/2" D

GM7: 1000 sL/min models: 12" W x 11 1/2"Hx 5" D

v" Built-in tiltable LCD readout.
v 0-5 Vdc and 4-20 mA signals.

v" Can be used as a portable device.
v" Engineering units or 0 to 100% displays.
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MASS FLOW METERS

A low cost solution to thermal mass flow metering for
gases is presented by Dakota’s mass flow meter line.

The mass flow meter design combines the convenience and
accuracy of conventional mass flow devices with low costs
previously unattainable.

Each of these meters incorporate an advanced straight tube
sensor in conjunction with flow passage elements
constructed of aluminum and brass for non-corrosive
gases or 316 stainless steel for corrosive applications.

GENERAL DESCRIPTION

Compact, self contained Mass Flow Meters are designed to
read flow rates of gases. The rugged design coupled with
instrumentation grade accuracy provides versatile and
economical means of flow control.

Aluminum or stainless steel models with readout options
of either engineering units (standard) or 0 to 100 percent
displays are available.

The mechanical layout of the design includes an LCD
readout built into the top of the transducer. This read-
out module is tiltable over 90 degrees to provide optimal
reading comfort. It is connected to the transducer by a
standard modular plug, and is also readily removable for
remote reading installations. Transducers without LCD
readout are offered for OEM applications.

Mass flow metersareavailable withflowrangesfrom 10sccm
to 1000 sL/min N2. Gases are connected by means of 1/4’,
3/8",1/2"compressionfittingsand 3/4"FNPTfittings. Optional
fittings are available. These controllers may be used as
bench top units or mounted by means of screws in the base.

m www.dakotainstruments.com < e-mail: info@dakotainstruments.com @ Toll Free in U.S.A. and Canada 1.800.879.7713

Prices are subject to change without notice.
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GM 1, GM 3 and GM 4
MASS FLOW METER

DIMENSIONS WopEL | FLOW RATE MAXIMUM PRESSURE DROP
[std liters/min] | (mm 1,01 | [psid] [mbar]
GM1 upto 10 58 0.083 5.7
DIMENSION INCH (MM) 20 300 044 30
CONNECTION NO | MOUNTING
MODEL | COMPRESSION LCD VERSION LeD HOLE aM3 30 800 1.18 81
FITTING 40 1480 218 150
A B c D E F G H J 50 2200 3.23 223
GM1 | % TubeO 572 | 100 [ 113 | 309 | 510 | 05 | 461 | 016 | 0.16 60 3100 4,56 314
Diameter | (145.3) | (25.4) | (28.6) | (78.6) | (129.6) | (12.7) | (117.1) | (4.0) | (4.0)
GM4 80 4422 6.5 448
oM3 | % TubeO 610 | 1.38 [ 125 | 413 | 613 | 063 | 499 | 0.28 | 1.08 100 5500 8.08 557
Diameter | (154.9) | (34.9) | (31.8) | (104.8) | (155.8) | (15.9) | (126.7) | (7.1) | (27.3) V5 200 2720 70 280
GM 4 94" Tube 0 6.10 138 | 1.25 | 413 625 | 063 | 499 | 028 | 1.08 GM6 500 3400 5.0 340
Diameter | (154.9) | (34.9) | (31.8) | (104.8) | (158.7) | (15.9) | (126.7) | (7.1) | (27.3) oM 1000 5120 30 520
095 ’Fjj‘;,T PRINCIPLES
a4 OF OPERATION
Metered gases are divided into two
laminar flow paths, one through the
G primary flow conduit, and the other
through a capillary sensor tube. Both
©) flow conduits are designed to ensure
- laminar flows and therefore the ratio
~ E of their flow rates is constant.
! ~ Flow rates are - o
unaffected by temperature 1O precision temperature

and pressure sensing windings on the sensor tube
variations within stated _are heated, and when flow takes
limitations. - place, gas carries heat from the up-

GM 1, GM 3 and GM 4
MASS FLOW METER

DIMENSIONS stream to the downstream windings.
The resultant temperature differen-
tial is proportional to the change in

CONNECTION DIMENSION INCH (MM) resistance of the sensor windings.

MODEL coﬂﬁfﬁﬂm LCD VERSION fd MOUNTING HOLE i

(Except Model LCD Output signals of 0 lg 5\_Idc_and 4to
M 7) A B C D E F G Hl ol ko] m 20mA are generated indicating mass
65 | Dameer |(1700)| (08) | (445) | (1690|225, | 222) | 1d26)| (19.0) 553 | 250 | 4.6) | x0.25 mg{g:::ia;a? e o s ol e

%" Tube O 764 | 3.00 | 300 | 725 | 965 | 15 | 6.53 | 6.75 | 2.25 | 0.25 | 0.38 | 1/4-20

GM6 | piameter | (194.0)| (76.2) | (76.2) | (184.2)| 245.1)) (38.1) | (165.8)|(171.5)| (57.2) | (6.4) | (95) | x0.35| Flow rates are unaffected by tempera-
em7 | #NPT | 866 | 400 | 400 | 7.30 [ | 200 | 7.55 | 6.80 [ 3.00 | 0.25 f 0.50 [1/4-20 ture and pressure variations within
Female | (220.0)|(101.6)[(101.6)|(185.4) (50.8) | (191.8) [(172.7)[ (76.2) | (6.4) |(12.7)[x0.35| stated limitations.
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MASS FLOW CONTROLLERS
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Thermal Mass Flow Controllers are designed to indicate and control set flow
rates of gases.

The mass flow controller combines the characteristics,and accuracy of
conventional mass flow devices into a unique compact design at low costs
previously unattainable. N | T

zlASS
Low
) I“» CONTROLLER

Each of these controllers incorporates an advanced U shape tube sensor in &

conjunction with flow passage elements constructed of aluminum and brass “Is-l- L=
for non-corrosive gases or 316 stainless steel for corrosive applications. Taceae '
Zero and span adjustments are accessible from the outside of transmitters. Caliration
SPECIFICATIONS
ACCURACY %FS OPTIONAL ENHANCED ACCURACY %F$S
MODEL: GC1,8,4 |GC5,6,7 MODEL: GC5,6,7
ACCURACY:
FLOW RANGE: | 0-100% 20-100% 0-20% FLOW RANGE: | 20-100% 0-20%
ACCURACY: +1.0% +1.5% +3% ACCURACY: +1% +1.0% REF DATA with £1%
CALIBRATIONS: Performed at standard conditions [14.7 psia (101.4 kPa) and 70 °F (21.1°C)] unless otherwise requested.
REPEATABILITY: +0.5% of full scale.
RESPONSE TIME: GC17: 300ms time constant; approximately 1 second to within 2% of set flow rate for 25% to 100% of full scale flow.

GC 37/47: 600ms time constant; approximately 2 seconds to within £2% of set flow rate for 25% to 100% of full scale flow.
GC 57/67/77: 1800ms time constant; approximately 5 seconds to within + 2% of set flow rate for 25% to 100% of full scale flow.
TEMPERATURE COEFFICIENT:
0.15% of full scale / °C.
PRESSURE COEFFICIENT: 0.01% of full scale / psi (0.07 bar).
PRESSURE DROP: See Table above.
OPTIMUM GAS PRESSURE:
25 psig (1.73 bars).
MAX. GAS PRESSURE: 1000 psig (70 bars) maximum GC1, 3, 4. 500 psig (34.5 bars) GC5, 6, 7.
TURN DOWN RATIO: 40:1.
MAX. DIFF. PRESSURE: 50 psi for GC1/3/5/6 and 7 (3.4 bars), 40 psi for 47 (2.7 bars).
GAS AND AMBIENT TEMP: 32 °F to 122 °F (0 °C to 50 °C). 14 °F to 122 °F (-10 °C to 50 °C) - Dry gases only.
MATERIALS FLUID CONTACT:
a. Aluminum models GC Series: anodized aluminum, 316 stainless steel, brass and FKM O-rings.
b. Stainless steel models GC1S, 3S, 4S, 5S, 6S and 7S: 316 stainless steel and FKM O-rings.
Optional O-rings: Buna®, EPR and Kalrez® .
ATTITUDE SENSITIVITY:  No greater than +15 degree rotation from horizontal to vertical; standard calibration is in horizontal position.

OUTPUT SIGNALS: Linear 0-5 Vdc. (1000 ohms min. load impedance); 4-20 mA (0-500 ohms loop resistance) Max noise +20mV.
COMMAND SIGNALS: Analog 0-5 Vdc or 4-20 mA for remote set point mode; NPN compatible purge /valve off.
CONNECTIONS: GC1: 1/4" compression fittings. Optional: 6mm, 3/8" and 1/8" compression fittings or 1/4" VCR® .

GC3: 1/4" compression fittings. Optional: 6mm and 3/8" compression fittings or 1/4" VCR® .
GC4: 3/8" compression fittings.
GC5: 3/8" compression fittings.
GC6: 1/2" compression fittings.
GC7: 3/4" FNPT fittings. Optional: 3/4" compression fittings.
LEAK INTEGRITY: 1 x 10° smL/sec of helium maximum to the outside environment.
TRANSDUCER INPUT POWER:
GC1, 3and 4: Universal +12 Vdc to 26 Vdc, 650 mA maximum.
GC5, 6 and 7: +12 Vdc, 800 mA; +24 Vdc, 650 mA optional.
CIRCUIT PROTECTION:  Circuit boards have built-in polarity reversal protection. Resettable fuses provide power input protection.
DISPLAY: 3-1/2 digit LCD, 0.5" high characters.
CE COMPLIANT: EN 55011 class 1, class B; EN50082-1.

A The selection of materials of construction, is the responsibility of the customer. The company accepts no liability.
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Mass FLow CONTROLLERS

GENERAL DESCRIPTION

Aluminum and Stainless Mass Flow Controllers

Compact, self contained mass flow
controllers are designed to indicate and control
flowratesofgases.Theruggeddesigncoupledwith
instrumentation grade accuracy provides
versatile and economical means of flow control.
e Aluminum or stainless steel models with

N s L readout options of either engineering units (stan-
M coprgi Uy L i dard) or 0 to 100 percent displays are available.

GC

The built-in electromagnetic valve allows the flow
to be set to any desired flow rate within the range
of the particular model. The valve is normally
closed as a safety feature to ensure that gas flow

DESIGN FEATURES is shut off in case of a power outage. Set-points

v Rigid metallic construction. v Built-in tiltable LCD readout. are controlled either locally or remotely.
v"Maximum pressure of 1000 psig (70 bars) " Local or remote set-point control. o
GC1, GC3, GC4. 500 psig (34.5 bars) v 0-5 Vidc and 4-20 mA signals. The LCD readout built into the top of the
for GC5, GC6 and GC7. v Circuit protection. transducer is tiltable over 90 degrees to
v Leak integrity 1 x 10 smL/sec of helium. v Totalizer option. provide optimal reading comfort. It is connected
v NIST traceable certification. to the transducer by a standard modular plug,

and is readily removable for remote reading in-

stallations. Transducers without LCD readout are
2 o offered for OEM applications.
NO LCD
, 71'-’ 0%5 /_ VERSION
[ — [ .
( -7 The combined gas streams flow through a
proportionating electromagnetic valve with an
] A ] appropriately selected orifice. The closed loop
] ] H control circuit continuously monitors the mass
= flow output and maintains it at the set flow rate.
| 1 — 1 | a7F | al
=T %_____ j@r—“ﬂm [z Sy A B 77
e S et I 2 R Z A Flow rates are unaffected by temperature and
‘ | | ‘ LLCﬂ pressure variations within stated limitations.
F 1 *C
| E | o
! D Mass flow controllers are available with flow
F ranges from 10 sccm to 1000 sL/min N2.
) J['_G Gases are connected by means of 1/4", 3/8", or
rL_H,_:‘ “““ ‘o“““"“‘,_‘“‘g} i Dimensions* Mass optional 1/8" compression fittings and 3/4
ity BH—- - Bl Flow controller FNPT fittings. Optional fittings are available.
b - These controllers may be used as bench top
units or mounted by means of screws in the
CONNECTION DIMENSION (INCH) base. Transducer power supply ports are fuse
D VERSION NO | MOUNTING and polarity protected.
LT Compression Fitting LCD HOLE
(exceptmodelGC7) [ A [ B [ C [ D | E| F [ G | H J FLOW RATE | MAXIMUM PRESSURE DROP
MODEL [std liters/min] i
GC1 | 1/4"Tube O Diameter | 5.72 [ 1.00 [1.00 [ 427 [6.29 | 0.69 | 2.68 | 461 | 6-32 [psid] [mhar]
" " " GC1 upto 10 1.06 0.075
C|D|["E 20 2.00 0138
GC3 | 1/4"Tube O Diameter | 6.10 [ 1.37 [1.25[ 519 |7.21|0.69|2.69 [ 499 | 6-32 GC3 30 35 0.241
GC4 | 3/8" Tube O Diameter | 6.10 [ 1.37 [1.25[ 519 |7.33 | 0.69 | 2.69 [ 499 | 6-32 :g 5: :Z?
GC5 | 3/8" Tube O Diameter | 6.73|2.00 [1.75] 10.2 | 12.31.39 | 4.69 | 562 [ 10-24 Gea 100 18.9 1.302
GC6 | 1/2' Tube O Diameter | 7.55 [ 3.00 |3.00|10.24|12.4| 25 [6.80 [ 653 | 1/4-20 GC5 200 10 690
GC6 500 12 827
GC7 3/4"NPT Female | 8.66 | 4.00 | 4.00| 105 [ — | 3.0 [6.80 | 7.55 | 1/4-20 GC7 1000 5 1034
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OpPTIONAL AcceEssoRIES FOR Mass FLow METERsS AND CONTROLLERS

TABLE 46 MASS FLOW CONTROLLER ACCESSORIES RECHARGEABLE BATTERY KIT
MODEL NO. POWER SUPPLIES
6APSGCNA-12 Power Supply 110 vac/12 Vdc (North America)
6APSGCNA-24 Power Supply 110 vac/24Vdc (North America)
6APSGCEU-12 Power Supply 230 vac/12 Vdc (Europe)
6APSGCEU-24 Power Supply 230 vac/24 Vdc (Europe)
6APSGCAU-12 Power Supply 240 vac/12 Vdc (Australia) Mass Flow Meter
6APSGCAU-24 Power Supply 240 vac/24 Vdc (Australia) with Rechargeable Battery Kit
6APSGCUK-12 Power Supply 240 vac/12 Vdc (United Kingdom) In many applications where ling voltage is
6APSGCUK-24 Power Supply 240 vac/24 Vdc (United Kingdom) either not available or desirable, the mass
flow meter can be used as a portable device.
CABLE ASSEMBLY This is accomplished by using an external
6ACBLGCD Shielded cable assembly, 8ft long with 15 pin D-connector rechargeable battery kit
REMOTE READ OUT AND CABLE FOR REMOTE READOUT The complete kit includes a battery,
recharger and a compact carrying case with
6ARLCDGM-3F Remote LCD readout, with 3ft cable shoulder strap and belt loop. With the
GARCBLGM-3F Remote cable, 3t oucoss of 40 hours without recharging
TABLE 46-1 MASS FLOW METER ACCESSORIES
MODEL NO. POWER SUPPLIES
6APSGMNA-12 Power Supply 110 vac/12 Vdc (North America)
6APSGMNA-24 Power Supply 110 vac/24Vdc (North America)
6APSGMEU-12 Power Supply 230 vac/12 Vdc (Europe)
6APSGMEU-24 Power Supply 230 vac/24 Vdc (Europe)
6APSGMAU-12 Power Supply 240 vac/12 Vdc (Australia)
6APSGMAU-24 Power Supply 240 vac/24 Vdc (Australia)
6APSGMUK-12 Power Supply 240 vac/240 Vdc (United Kingdom)
6APSGMUK-24 Power Supply 240 vac/240 Vdc (United Kingdom)
BATTERY KIT WITH RECHARGER
6ABPGMNA-12 Battery Kit, with recharger (110v)
6ABPGMEU-12 Battery Kit, with recharger (220v)
FEMALE 9 PIN D-CONNECTOR WITH CABLE
6ACBLGM4-3F Female 9 pin D-connector, with 3ft cable for connection to MDPC. (4-20 mA)
6ACBLGM4-6F Female 9 pin D-connector, with 6ft cable for connection to MDPC. (4-20 mA)
6ACBLGM5-3F Female 9 pin D-connector, with 3ft cable for connection to MDPC. (0 - 5 vdc)
6ACBLGM5S-6F Female 9 pin D-connector, with 6ft cable for connection to MDPC. (0 - 5 vdc)
REMOTE READ OUT AND CABLE FOR REMOTE READOUT
6ARLCDGM-3F Remote LCD readout, with 3ft cable
6ARCBLGM-3F Remote cable, 3ft. (additional cable lengths available) Contact Dakota®.
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ToTALIZER INPUT/OUTPUT FLow MONITOR/CONTROLLER

Applications

For flow meters and controllers with analog
0-5 (5-10) (0-10)Vdc, 4-20mA input output
interface, where flow indications / control and
totalizers or alarm functions are required. Also
when re-transmission of the flow rate and/or
totalizer functions via optically-isolated pulse
output or serial communication is desired.
Local or programmable set point control for
flow controllers (no host PC presence required).
Activation of user-supplied equipment via
programmable optically-isolated digital outputs
when flow alarms or totalizers events are active.

Display

The graphical LCD display has large 13mm
(0.51") digits for flow rate and 5.5mm
(0.21") for total and can be set by user to
simultaneously show different combination of
the flow parameters: flow rate, totalizers, flow
alarms, and diagnostic events . All configu-
ration parameter settings are easily accessed
GC with TIO Mounted via a simple user-interface menu driven by a 6
buttonkey-padwhichcanbe password-protected.

DESIGN FEATURES

Signal Input and Signal Output
v" Displays instantaneous, total and accumulated flow rates.
v Built-in Flow Linearizer (10 point linearization of the flow curve). v* 0-5 Vdc (Input/Output)
v Up to 47 different volumetric and mass flow engineering units. v" 5-10 Vdc (Output only)
v Large 13mm (0.51") digits for flow rate and 5.5mm (0.21") for Total. v* 0-10 Vdc (Input/Output)
v Digital RS-232 or RS-485 interface (multi-drop capability of up to 64 devices.) v' 4-20 mA (Input/Output)
v Compact design for unit mount, panel mount, wall mount or field mount applications.
v" User-programmable, optically-isolated pulse output. For flow meters and / or flow controllers,
v" Two programmable, optically-isolated, digital outputs. TIO provides jumpers selectable for 0-5
v" Flow controllers, set point command control via local LCD or digital interface. Vdc or 4-20 mA analog set point control
v Programmable set point table with ramping up/down capability up to 16 steps. signals. The flow rate set point can be adjusted
v" Free Configuration and Monitoring Utility software. locally via key-pad, remotely via host PC
using digital communication interface, or
programmed in advance using built-in 16 steps
batch table with ramping up/down support.

Programmable Pulse Output

The programmable flow pulse output is operating independently from
totalizers and based on configuration settings can provide pulse

! ) . Digital Communication
frequency proportional to instantaneous fluid flow rate. 9

All process data and settings can be read

The LCD/keypad and digital communication interface commands and modified manually via local LCD Key-
are provided to: pad or through the digital RS-232 or RS-485

. communication interface. Proprietary
v Enable/Disable Pulse Output. ASCII software interface command set and free
v" Configure Pulse Output start flow rate (in % of full scale). Communication Utility software are provided.

v Configure the Unit/Pulse value (in current volumetric or mass flow units).
v Configure Pulse Active On Time (10 - 6550 ms).

www.dakotainstruments.com < e-mail: info@dakotainstruments.com @ Toll Free in U.S.A. and Canada 1.800.879.7713
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ToTtaLIiZER INPUT/OUTPUT FLow MONITOR/CONTROLLER

TIO provides two independent programmable flow totalizers. Both totalizers
are updated every 100 ms and can be set to activate different events. Main

totalizer accumulated total is backed-up in EEPROM memory every second. -ﬂ(l)
o1aiizer

input/output

93.81

v' Enable/Disable totalizing the flow. D litr/n
v’ Start the totalizer at a preset flow rate (in % of full scale). = 1l

v Assign action at a preset total volume (Event Volume).
v Configure power on delay (in seconds).
v
v
v

Programmable Totalizers

The LCD/keypad and digital communication interface commands are
provided to:

Configure Auto Reset at preset volume.
Configure Auto Reset delay (in seconds).
Reset the totalizer to ZERO.

Programmable Alarms

TIO provides the user with a flexible alarm/warning system that monitors j Enable/Disable row.aIarml. o

the fluid flow for conditions that fall outside configurable limits as well as Low flow alarm settings (in % of full scale).
visual feedback for the user via the LCD or via an optically-isolated output. ¥ High flow alarm settings (in % of full scale).
The flow alarm has several attributes which can be configured by the user ¥~ Flow alarm action delay.

via LCD/Keypad or digital communication interface: v" Flow alarm action latch mode.
SPECIFICATIONS
ADC/DAC RESOLUTION: 12 bit.
ANALOG INPUTS: 0-5 Vdc, 4-20 mA, 5-10 Vdc (jumper-selectable), 0-10 Vdc (special order).
ANALOG OUTPUTS: 0-5 Vdc, 4-20 mA (jumper-selectable).
LCD: 128x64 graphic LCD with instantaneous Flow reading and Total volume indication.
Adjustable LCD contrast and back light.
KEY-PAD: Local 6 tactical push buttons.
PULSE OUTPUT: User-programmable, optically-isolated, with preset active low time interval (10 — 6550 ms).
DIGITAL OUTPUT: Two programmable, optically-isolated, UCE @ 40Vdc, ICE @ 150 mA (Voltage Isolation: 250 Vrms).
DIGITAL INTERFACE: RS-232 or RS-485 (multi-drop capability up to 64 devices).
PROTOCOL: Proprietary ASCII software interface command set.
SPEED: 1200 - 2400 - 4800 - 9600 -19200 — 38400 — 57600 — 115200 baud (user selectable).
CONFIGURATION: Stop hit: 1
Data bits: 8
Parity: None
Flow Control: None
ADDRESSING: Maximum 255 addresses (for RS-485 option only).
TYPE: RS232 or RS485 2-wire.

POWER REQUIREMENTS: 12 —26 Vdc (up to 60 mA maximum).
INTERFACE CONNECTORS:  Process /0 signals and Digital RS-232/RS-485 interface — miniature 9 pin female D-SUB connector.
Digital optically-isolated outputs: TERM BLOCK HEADER 4PQS 3.5MM Male Pins, Shrouded.
ENVIRONMENT: Installation Level 11, Pollution Degree Il, (Per IEC 664).
ELECTROMAGNETIC COMPATIBILITY:
Compliant ref. 89/336/EEC as amended. Emission Standard: EN 55011:1991,
Group 1, Class A Immunity Standard: EN 55082- 1:1992
OPERATING TEMPERATURE: -10 °C to +70 °C (14°F to +158 °F).
DIMENSIONS: 86.4x76.2 x19.1 mm (3.4"x 3.0"x 0.75") - W x H x D.
WEIGHT: Appr. 125g /0.3 Ibs.

A The selection of materials of construction, is the responsibility of the customer. The company accepts no liability.

www.dakotainstruments.com < e-mail: info@dakotainstruments.com & Toll Free in U.S.A. and Ganada 1.800.879.7713 “

Prices are subject to change without notice.



ToTtaLizER INPUT/OUTPUT FLow MONITOR/CONTROLLER

TABLE 49 TIO ACCESSORY'S

MODEL NO. DESCRIPTION WHEN REQUIRED
KiT-Tmop | GM flow meter mounting kit, shielded cable with two § pins GM + digital communication with Host PG or PLC.
D-connectors for process signals and communication branch.
KIT-TM-RD GM flow meter mounting kit, 4 wire cable between GM RJ11 and TIO 9] GM (12 Vdc power option only), 5-10 Vdc input, no
pin D-connector. digital communication.
KIT-TM-FD GM flow meter mounting kit, flat wire cable between GM and TIO 9 pin GM, 0-5Vdc input no digital communication.

D-connectors.

KIT-TC-110NA-2C

GC flow controller mounting kit, shielded cable with North America
plug 110 Vac to 12 Vdc power supply, communication branch.

GC, 0-5 Vdc input, North America 12 VVdc power supply,
digital communication.

KIT-TC-110NA-2N

GC flow controller mounting kit, shielded cable with North America
plug 110 Vac to 12 Vdc power supply.

GC, 0-5 Vdc input, North America 12 VVdc power supply.

KIT-TC-110NA-4C

GC flow controller mounting kit, shielded cable with North America
plug 110 Vac to 24 Vdc power supply, communication branch.

GC, 0-5 Vdc input, North America 12 Vdc power supply.

KIT-TC-110NA-4N

GC flow controller mounting kit, shielded cable with North America
plug 110 Vac to 24 Vdc power supply.

GC, 0-5 Vdc input, North America 24 Vidc power supply.

KIT-TC-230EU-2C

GC flow controller mounting kit, shielded cable with EUROPE plug 230
Vac to 12 Vdc power supply, communication branch.

GC, 0-5 Vdc input, Europe 12 Vdc power supply, digital
communication.

KIT-TC-230EU -2N

GC flow controller mounting kit, shielded cable with EUROPE plug 230
Vac to 12 Vdc power supply.

GC, 0-5 Vdc input, Europe 12 VVdc power supply.

KIT-TC-230EU -4C

GC flow controller mounting kit, shielded cable with EUROPE plug 230
Vac to 24 Vdc power supply, communication branch.

GC, 0-5 Vdc input, Europe 24 Vdc power supply, digital
communication.

KIT-TC-230EU -4N

GC flow controller mounting kit, shielded cable with EUROPE plug 230
Vac to 24 Vdc power supply.

GC, 0-5 Vdc input, Europe 24 Vdc power supply.

KIT-TC-240AU-2C

GC flow controller mounting kit, shielded cable with AUSTRALIA plug
240 Vac to 12 Vidc power supply, communication branch.

GC, 0-5 Vdc input, Australia 12 Vdc power supply,
digital communication.

KIT-TC-240AU-2N

GC flow controller mounting kit, shielded cable with AUSTRALIA plug
240 Vac to 12 Vdc power supply.

GC, 0-5 Vdc input, Australia 12 VVdc power supply.

KIT-TC-240AU-4C

GC flow controller mounting kit, shielded cable with AUSTRALIA plug
240 Vac to 24 Vdc power supply, communication branch.

GC, 0-5 Vdc input, Australia 24 Vdc power supply,
digital communication.

KIT-TC-240AU-4N

GC flow controller mounting kit, shielded cable with AUSTRALIA plug
240 Vac to 12 Vdc power supply.

GC, 0-5 Vdc input, Australia 24 Vidc power supply.

KIT-TC-240UK-2C

GC flow controller mounting kit, shielded cable with UK plug 240 Vac
to 12 VVdc power supply, communication branch.

GC, 0-5 Vdc input, UK 12 Vdc power supply,
digital communication.

KIT-TC-240UK -2N

GC flow controller mounting kit, shielded cable with UK plug 240 Vac
to 12 Vdc power supply.

GC, 0-5 Vdc input, UK 12 Vdc power supply.

KIT-TC-240UK -4C

GC flow controller mounting kit, shielded cable with UK plug 240 Vac
to 24 Vdc power supply, communication branch.

GC, 0-5 Vdc input, UK 24 Vdc power supply,
digital communication.

KIT-TC-240UK-4N

GC flow controller mounting kit, shielded cable with UK plug 240 Vac
to 24 Vdc power supply.

GC, 0-5 Vdc input, UK 24 Vdc power supply.

KIT-TC-240UK-2AC

GC flow controller mounting kit, shielded cable with UK plug 240 Vac
to 12 Vdc power supply, communication branch, analog 4-20 mA
output branch from GC.

GC, 0-5 Vdc input, UK 12 Vdc power supply, digital
communication, analog 4-20 mA output branch from GC.

KIT-TC-240UK-4AC

GC flow controller mounting kit, shielded cable with UK plug 240 Vac
to 24 VVdc power supply, communication branch, analog 4-20 mA
output branch from GC.

GC, 0-5 Vdc input, UK 12 Vdc power supply, digital
communication, analog 4-20 mA output branch from GC.

KIT-TM GM flow meter mounting kit, no cables. GM, user-supplied custom cables.
KIT-TC GC flow controller mounting kit, no cables. GC, user-supplied custom cables.
CBL-DA9-X 9 conductor round shielded cable consisting of a 9 pin Female “D For TIO stand alone option, user-supplied power supply.

Sub-Connector (plug) on one end, and loose wires on the other end.
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DPCO04, DPC07, DPC14, DPC17, DPC37,
DPC47, DPC57, DPC67 and DPC77
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DPC57, DPC67 and DPC77

INTELLIGENT MASS
FLOW CONTROLLER

Maximuny 12005787, 6KPq
e ar

DESIGN FEATURES

® Simultaneously displays Mass Flow, Volumetric Flow, Pressure and Temperature.

® Multi-Gas functionality: support for 90 different gases and gas mixes.

® “User Defined Mixture” functionality allows to create and store up 20 custom gas mixes with up to
5 different gases each.

Quick (100-150 ms) response time.

Standard accuracy + (0.5% RD + 0.2% FS).

200 to 1 turn-down ratio.

Two programmable mass flow rate totalizers.

High, Low or In Range Alarms with preset action delay for Mass Flow, Temperature and Pressure.
User programmable mass flow rate Pulse Output (via SSR).

Extensive Self Diagnostics with status LED or OLED indication.

All 3 user selectable analog input and output interfaces are standard: 0-5Vdc, 0-10Vdc, 4-20mA.
Two user selectable digital communication interfaces (RS-232 and RS-485) are standard.
Optional Modbus RTU network interface with isolated RS485 transceiver.

User programmable solid state relay with latch option.

Universal 12-26 Vdc power supply input (for DPC07/17/37/47). For DPC57/67/77 24-26Vdc.
Local high contrast OLED (optional) graphic display with joystick control.

Free, easy-to-use configuration and calibration software (RS-232/RS-485).

Programmable set point table with ramping up/down capability up to 16 steps.
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GENERAL DESCRIPTION

Dakota Instruments’ DPC series precision digital mass flow controller provides accurate and stable control of mass
flow rates, of process gases. With simultaneous displays of Mass Flow, Volumetric Flow, Pressure and Temperature
parameters it can be used in a variety of industries: scientific and analytical applications, bioreactors and surface
depositions, gas sampling, manufacturing and metrology activities.

DPC flow controllers support various functions including: user selectable local, analog, digital or program set point
control, two programmable flow totalizers, low, high or range flow, temperature and pressure alarms, automatic zero
adjustment (activated via local or communication interface), programmable SSR relay, programmable 0-5 Vdc, 0-10
Vdc or 4-20 mA analog inputs and outputs, user-programmable pulse output (via SSR), and extensive self-diagnostics
functionalities.

DPC differential pressure mass flow controllers feature totalizers with batch processing mode (0.5% RD + 0.2%FS)
standard accuracy, 200:1 turn-down ratio and less than 150 ms response time.

Significant savings are apparent, comparing to the cost of a single DPC embodying these features, with that of acquir-
ing and installing mulitple, appliation-specific devices.

PRINCIPLES OF OPERATION

Operation of DPC flow controllers is based on the measurement of the differential pressure across specially designed
restrictor flow elements. The restrictor flow element is designed to establish laminar flow across the entire range of the
instrument’s operation from 0 to 133% of full scale range.

A high accuracy and high resolution differential pressure sensor is utilized to measure pressure drop across a laminar
flow channel, which is linearly proportional to volumetric flow rate. To convert volumetric flow into mass flow, high ac-
curacy and high resolution absolute pressure and temperature sensors are utilized. Based on data from the sensors
and gas properties from the built-in data base of the instrument, the micro-controller calculates volumetric and mass
flow, which along with pressure and temperature parameters are available on the instrument display or via digital in-
terfaces. In addition, the mass flow reading is accessible via the instrument analog interface which can be set by user
to 0-5, 0-10 Vdc or 4-20mA mode.

1. For DPC with full scale 20 sml/min and lower the response time may be slightly longer.
2. Digital Signal provide access to Mass Flow, Volumetric Flow, Pressure, Temperature, Totalizers, Alarms.

DPC FLOW RANGES
MODEL NO. FULL SCALE MASS FLOW RATE FUEEE%?\EEE:E:\I?IT:;ID) PROCESS CONNECTION
DPC04 0.5 sml/min to 20 smL/min 0.08 10-32 Female Thread
DPCO7 0.5 to 50 sml/min 1.0 10-32 Female Thread
DPC14 21 smL/min to 2 sL/min 0.19 1/8" NPT Female
DPC17 51 sml/min to 20 sL/min 1.0-20.0 1/8" NPT Female
DPC37 21 sL/min to 50 sL/min 5.0-85 1/4" NPT Female
DPC47 51 sL/min to 100 sL/min 10.0 - 20.0 1/4" NPT Female
DPC57 250 sL/min 2.5 1/2” NPT Female
DPC67 500 sL/min 6.9 3/4” NPT Female
DPC77 1000 sL/min 15.0 3/4” NPT Female
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DPC ACCESSORY’S
FITTINGS
MODEL NO. FITTING CODE DESCRIPTION
DPC04 / 07 F1C5 10-32 Thread, 1/8" Tubing, Compression, 316 ss.
DPC04 /07 F2C5 10-32 Thread, 1/8" Tubing, Compression, Nickel Plated Brass.
DPC14 /17 F2G2 1/8" NPT Thread, 1/8" tubing, Compression, 316 ss.
DPC14 /17 F2C4 1/8" NPT Thread, 1/4" tubing, Compression, 316 ss.
DPC37 F4C4 1/4" NPT Thread, 1/4" tubing, Compression, 316 ss.
DPC47 F4C6 1/4" NPT Thread, 3/8" tubing, Compression, 316 ss.
DPC57 F8C6 1/2" NPT Thread, 3/8" tubing, Compression, 300 series ss.
DPC57 F8C8 1/2" NPT Thread, 1/2" tubing, Compression, 300 series ss.
DPC67/77 1210-1-12-316 3/4" NPT Thread, 3/4" tubing, Compression, 300 series ss.
POWER SUPPLIES
PS-GFM-110NA-2 Power Supply, 110V /12 Vdc / North America.
PS-GFM-110NA-4 Power Supply, 110 V /24 Vdc / North America.
PS-GFM-230EU-2 Power Supply, 220 V /12 Vdc / Europe.
PS-GFM-230EU-4 Power Supply, 220 V / 24Vdc / Europe.
PS-GFM-240UK-2 Power Supply, 240 V /12 Vidc / United Kingdom.
CABLES
CBL-A232 Communication Cable for DPG with RS-232 Interface 1.5 FT 3.5 mm stereo audio con.
with 3-wire to 9 pins female D-connector (included with each DPC).
CBL-A485 Communication Cable for DPC with RS-485 Interface 3 FT 3.5mm stereo audio con.
with 3-wire to stripped ends.
CBL-8MINIDIN-3 Shielded cable 8 pins MinDin with stripped ends 3 feet long.
CBL-8MINIDIN-12 Shielded cable 8 pins MinDin with stripped ends 12 feet long.
COMMUNICATION PORT ACCESSORIES
USB-RS232 USB to RS232 converter.
USB-RS485 USB to RS485 converter.
MODBUS INTERFACE ACCESSORIES
ECS803-1 RJ45 shielded Y-adapter (Passive TAP).
TDG1026-8C RJ45 Modular Coupler.
MOD27T RJ45 Line Terminator (100 Ohm 0.25 W).
JMOD4S-1 RJ45 Splitter fully shielded (5xRJ45, 1 input 4 outputs).
TRD815BL-2 Category 5E Patch Twisted Pair Cable, RJ45 / RJ45, Blue 2.0 feet.
TRD815BL-10 Category 5E Patch Twisted Pair Cable, RJ45 / RJ45, Blue 10.0 feet.
TRD815BL-25 Category 5E Patch Twisted Pair Cable, RJ45 / RJ45, Blue 25.0 feet.
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DPC SPECIFICATIONS
FLOW MEDIUM: Please note that DPC Mass Flow Controllers are designed to work only with

) clean, non-corrosive gases. Never try to control flow rates of liquids with any DPC.
CALIBRATIONS: Performed at standard conditions [14.7 psia (101.4 kPa) and 70 °F (21.1 °C)] unless

otherwise requested or stated.

ENVIRONMENTAL (PER IEC 664):

Installation Level II; Pollution Degree II.

FLOW ACCURACY
(INCLUDING LINEARITY):

+(0.5% RD + 0.2% FS) at calibration temperature and pressure conditions after tare.

REPEATABILITY:

+0.2% of full scale.

FLOW TEMPERATURE COEFFICIENT:

0.05% of full scale/ °C or better.

FLOW PRESSURE COEFFICIENT:

0.01% of full scale/psi (6.895 kPa) or better.

TYPICAL FLOW RESPONSE TIME:

Default 150 ms (adjustable).!

INSTRUMENT WARM-UP TIME:

< 5 seconds.

MAXIMUM CONTROLLABLE FLOW
RANGE:

133% Full Scale.

OPERATING RANGE / TURNDOWN RATIO:

0.5% to 100% Full Scale / 200:1.

MASS REFERENCE CONDITIONS STP):

70 °F & 14.696 PSIA (other available on request).

MAXIMUM INTERNAL GAS PRESSURE
(STATIC):

DPCO7/17/37/47/57/67/77: 120 PSIG
DPC04/14: 50 PSIG

MAXIMUM INSTANTANEOUS
DIFFERENTIAL PRESSURE ACROSS
DIFFERENTIAL SENSOR:

DPCO7/17/37/47/57/67/77: 12 PSID
DPC04/14: 9.75 PSID

DPCO7/17/37/47/57/67/77: 145 PSIG

PROOF PRESSURE: DPC04/14: 50 PSIG

VALVE TYPE: Normally Closed.

OPERATING TEMPERATURE: -10to +60 °C (14 to 140 °F).

MOUNTING ATTITUDE SENSITIVITY: None.

RELATIVE GAS HUMIDITY RANGE: 0to 100% (Non -Condensing).

INGRESS PROTECTION: IP40.

ANALOG OUTPUT SIGNALS: Linear 0-5 Vdc (3000 ohms min. load impedance);

Linear 0-10 Vdc (5000 ohms min. load impedance);

Linear 4-20 mA (550 ohms maximum loop resistance) with power supply >= 14Vdc.

Maximum noise 10mV peak to peak (for 0-5/0-10 Vdc output).

ANALOG SET POINT INPUT SIGNALS

Linear 0-5 Vdc, 0-10Vdc (100K input impedance).

Linear 4-20mA (250 Ohm input impedance).

TRANSDUCER INPUT POWER:

12 to 26 Vdc, 150 mV maximum peak to peak output noise. Power consumption: 250 mA
maximum for DPC04/07/14/17, 300mA maximum for DPC37/47. 24 to 26 Vdc for DPC57/67/77
(Power consumption: 650 mA maximum) circuit board have built-in polarity reversal protection,
300mA (750mA for DPC57/67/77) resettable fuse provide power input protection.

DIGITAL OUTPUT SIGNALS 2:

Standard RS-232 or RS-485 (user selectable). Optional Modbus over isolated RS-485 transceiver.

**MATERIALS FLUID CONTACT:

316 stainless steel, 416 stainless steel, high temperature polyamide, alumina ceramic, poxy,
silicone, glass, gold. Viton® O-rings.

1. For DPC with full scale 20 sml/min and lower the response time may be slightly longer.
2. Digital Signal provide access to Mass Flow, Volumetric Flow, Pressure, Temperature, Totalizers, Alarms.
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MuLti-Gas FLow METER

DESIGN FEATURES

Multi-Parameter functionality: Mass Flow, Volumetric Flow, Gas Pressure and Temperature.
Multi-Gas functionality: support for 90 different gases and gas mixes.

“User Defined Mixture” functionality allows to create and store up 20 custom gas mixes with up to
5 different gases each.

Quick (< 20ms) response time.

Standard accuracy + (0.5% RD + 0.2% FS).

200 to 1 turndown ratio.

Two programmable mass flow rate totalizers.

High, Low or In Range Alarms with preset action delay for Mass Flow, Temperature and Pressure.
User programmable mass flow rate Pulse Output (via SSR).

Extensive Self Diagnostics with status LED or OLED indication.

All 3 user selectable analog output interfaces are standard: 0-5Vdc, 0-10Vdc, 4-20maA.

Two user selectable digital communication interfaces (RS-232 and RS-485) are standard.
Optional Modbus RTU network interface with isolated RS485 transceiver.

User programmable solid state relay with latch option.

Universal 9-26 Vdc power supply input.

Local high contrast OLED (optional) graphic display with joystick control.

Free, easy-to-use configuration and calibration software (RS-232/RS-485).

GENERAL DESCRIPTION

Dakota Instruments’ DPM series digital multi-parameter mass flow meter provides accurate measurements of mass flow
rate, volumetric flow rate, pressure and temperature of process gases. It can be used in a variety of industries: scientific
and analytical applications, bioreactors and surface depositions, gas sampling, manufacturing and metrology activities.

DPM series digital mass flow meters incorporate multi-parameter multi-gas functionality which allows users on site to
select up to 30 different gases locally via optional OLED/Joystick interface, remotely via the RS232/RS485 interface or
optional Modbus RTU interface. Standard acuracy is +/- (0.5% RDG + 0.2% FS). Turn down ratio is 200:1. Response
time is 10-20 ms.

DPM flow meters support various functions including: two programmable flow totalizers, low, high or range flow, tem-
perature and pressure alarms, automatic zero adjustment (activated via local or communication interface), program-
mable SSR relay, programmable 0-5 Vdc, 0-10 Vdc or 4-20 mA analog outputs, user-programmable pulse output (via
SSR), and extensive self-diagnostics functionality.

Significant savings become apparent when comparing the cost of a single DPM meter embodying these features, with
that of acquiring and installing multiple, application-specific devices.

PRINCIPLES OF OPERATION

Operation of DPM flow meters is based on the measurement of the differential pressure across specially designed
restrictor flow elements. The restrictor flow element is designed to establish laminar flow across the entire range of the
instrument’s operation from 0 to 133% of full scale range.

A high accuracy and high resolution differential pressure sensor is utilized to measure pressure drop across a laminar
flow channel, which is linearly proportional to volumetric flow rate. To convert volumetric flow into mass flow, high ac-
curacy and high resolution absolute pressure and temperature sensors are utilized. Based on data from the sensors
and gas properties from the built-in data base of the instrument, the microcontroller calculates volumetric and mass
flow, which along with pressure and temperature parameters are available on the instrument display or via digital in-
terfaces. In addition, the mass flow reading is accessible via the instrument analog interface which can be set by user
to 0-5, 0-10 Vdc or 4-20mA mode.
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._.’_ 1.27
(32.2 mm)

DPM04, DPMO07, DPM14, DPM17
and DPM24 Dimensions
A
B 6-32 UNC-2B £0.170 = i
(2) holes \sgb 0.80 (20.3 mm)
R L 185 !
1.0 c = (46.9mm) ™
(26.7 mm) (2) ports
A B C
DPM04 / DPMO7 4.40 (111.8 mm) 0.34 (8.5 mm) 10-32 UNF-28B
DPM14 / DPM17 458 (116.2 mm) 0.35 (8.9 mm) 1/8-27 NPT
DPM24 5.0 (127.0 mm) 0.35 (8.9 mm) 1/4-18 NPT

1.27
(32.2 mm)

1

DPM34, DPM37, DPM44, DPM47,
DPM54, DPM57, DPM67 and DPM77

Dimensions
c
2) ports
&p 0.18
r (4.4 mm)
8-32 UNC-2B £0.300 | © ]
(4) holes 1.25 (31.8 mm)
L B 1
4.00 1,60 2.50 — 0.75
(101.6 mm) (40.6 min) (63.5 mm) (19:1 mm)
A B c
DPM34 / DPM37 4.85 (123.2 mm) 0.49 (12.3 mm) 1/4-18 NPT
DPM44 / DPM47 4.85 (132.2 mm) 0.49 (12.3 mm) 1/4-18 NPT
DPM57 5.48 (139.1 mm) 0.80 (20.3 mm) 1/2'-14 NPT
DPM54 / DPM67 5.48 (139.1 mm) 0.80 (20.3 mm) 3/4"14 NPT
DPM77 5.48 (139.1 mm) 0.80 (20.3 mm) 3/4"14 NPT

NOTE: Dakota° reserves the right to change designs and dimensions at its sole discretion at any time without notice. For certified

dimensions please contact Dakota®.
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MuLti-GAs FLow METER

TABLE 19 - DPM FLOW RANGES

MODEL NO. FULL SCALE MASS FLOW RATE  PRESSURE DROP AT FULL SCALE FLOW (PSID) PROCESS CONNECTION
STANDARD PRESSURE DROP [AIR]
DPMO07 0.5 to 50 smL/min 1.0 10-32 Female Thread
DPM17 51 smL/min to 20 sL/min 1.0 1/8" NPT Female
DPM37 21 sL/min to 50 sL/min 2.0 1/4" NPT Female
DPM47 51 sL/min to 100 sL/min 2.5 1/4" NPT Female
DPM57 101 sL/min to 250 sL/min 5.5 1/2" NPT Female
DPM67 251 sL/min 500 sL/min 5.5 3/4" NPT Female
DPM77 501 sL/min to 1000 sL/min 7.0 3/4" NPT Female
DPM (BREEZE™) LOW PRESSURE DROP [AIR]
DPMO04 0.5 smL/min to 20 smL/min 0.06 10-32 Female Thread
DPM14 21 smL/min to 2 sL/min 0.07 1/8" NPT Female
DPM24 2.1 sL/minto 10 sL/min 0.085 1/4" NPT Female
DPM34 10.1 sL/min to 20 sL/min 0.3 1/4" NPT Female
DPM44 20.1 sL/min to 40 sL/min 0.15 1/2" NPT Female
DPM54 40.1 sL/min to 100 sL/min 0.25 3/4" NPT Female
TABLE 20 - DPM ACCESSORY’S
FITTINGS

MODEL NO. FITTING CODE DESCRIPTION

DPMO07 / 04 F1GC5 10-32 Thread, 1/8" Tubing, Gompression, 316 ss.

DPMO07 / 04 F2C5 10-32 Thread, 1/8" Tubing, Compression, Nickel Plated Brass.

DPM17 /14 F2C2 1/8" NPT Thread, 1/8" tubing, Compression, 316 ss.

DPM17 /14 F2C4 1/8" NPT Thread, 1/4" tubing, Compression, 316 ss.

DPM37 / 34 F4AC4 1/4" NPT Thread, 1/4" tubing, Compression, 316 ss.

DPM24 /34 /47 F4C6 1/4" NPT Thread, 3/8" tubing, Compression, 316 ss.

DPM44 / 57 F8C6 1/2" NPT Thread, 3/8" tubing, Compression, 316 ss.

DPM54 / 67 1210-1-12-316 3/4" NPT Thread 3/4" tubing, Compression, 300 series Ss.

DPM54 / 77 1210-1-12-316 3/4" NPT Thread 3/4" tubing, Compression, 300 series ss.

POWER SUPPLIES

PS-GFM-110NA-2

Power Supply, 110V /12 Vdc / North America.

PS-GFM-110NA-4

Power Supply, 110 V /24 Vdc / North America.

PS-GFM-230EU-2

Power Supply, 220 V /12 Vdc / Europe.

PS-GFM-230EU-4

Power Supply, 220 V / 24Vidc / Europe.

PS-GFM-240UK-2

Power Supply 240 V /12 Vdc / United Kingdom.

CABLES

CBL-RS232

Communication Cable for DPM with RS232 Interface 1.5 FT 3.5mm stereo audio con. with 3-wire to 9 pins
female D-connector (included with each DPM ordered with RS-232 interface).

CBL-RS485DP

Communication Cable for DPM with RS485 Interface 3 FT 3.5mm stereo audio con. with 3-wire to stripped ends.
(included with each DPM ordered with RS-485 interface).

CBL-8MINIDIN-3

Shielded cable 8 pins MinDin with stripped ends 3 feet long.

CBL-8MINIDIN-12

Shielded cable 8 pins MinDin with stripped ends 12 feet long.

COMMUNICATION PORT ACCESSORIES

USB-RS232 USB to RS232 converter.
USB-RS485 USB to RS485 converter.
MODBUS INTERFACE ACCESSORIES

ECS803-1 RJ45 shielded Y-adapter (Passive TAP).
TDG1026-8C RJ45 Modular Coupler.

MOD27T RJ45 Line Terminator (100 Ohm 0.25 W).

JMOD4S-1 RJ45 Splitter fully shielded (5xRJ45, 1 input 4 outputs).
TRD815BL-2 Category 5E Patch Twisted Pair Cable, RJ45 / RJ45, Blue 2.0 feet.

TRD815BL-10

Category S5E Patch Twisted Pair Cable, RJ45 / RJ45, Blue 10.0 feet.

TRD815BL-25

Category 5E Patch Twisted Pair Cable, RJ45 / RJ45, Blue 25.0 feet.

www.dakotainstruments.com < e-mail: info@dakotainstruments.com & Toll Free in U.S.A. and Ganada 1.800.879.7713 “

Prices are subject to change without notice.



MuLTI-PARAMETER -
MuLti-Gas Mass FLow METER

TABLE 21 - DPM SPECIFICATIONS

Please note that DPM Mass Flow Meters are designed to work only with

FLOW MEDIUM: clean, non-corrosive gases. Never try to measure flow rates of liquids with any DPM.
CALIBRATIONS: Perform at standard conditions [14.7 psia (101.4 kPa) and 70 °F (21.1 °C)]
ENVIRONMENTAL (PER IEC 664): Installation Level II; Pollution Degree II.

FLOW ACCURACY

(INCLUDING LINEARITY):

+(0.5% RD + 0.2% FS) at calibration temperature and pressure.

REPEATABILITY:

+0.15% of full scale.

FLOW TEMPERATURE COEFFICIENT:

0.05% of full scale/ °C or better.

FLOW PRESSURE COEFFICIENT:

0.01% of full scale/psi (6.895 kPa) or better.

FLOW RESPONSE TIME:

Default 10 ms (adjustable by user).

INSTRUMENT WARM-UP TIME:

< 5 seconds.

MAXIMUM MEASURABLE FLOW RANGE:

133% Full Scale.

OPERATING RANGE / TURNDOWN RATIO:

0.5% to 100% Full Scale / 200:1.

MASS REFERENCE CONDITIONS (STP):

70 °F & 14.696 PSIA (other available on request).

MAXIMUM INTERNAL GAS PRESSURE DPMO7 /17 /37 /A7 /57 /67 /77 120 PSIG
(STATIC): DPMO04 /14 /24 /34 /44 /54 50 PSIG
MAXIMUM INSTANTANEQUS DPMO7 /17 /37 /A7 /57 /67 /77 12 PSID
DIFFERENTIAL PRESSURE ACROSS
INLET AND OUTLET: DPMO04 /14 /24 /34 /44 /54 9.75 PSID
DPMO7 /17 /37 /A7 /57 /67 /77 145 PSIG
PROOF PRESSURE:
DPMO04 /14 /24 /34 /44 /54 50 PSIG
OPERATING TEMPERATURE: -10to +60 °C (14 to 140 °F).
MOUNTING ATTITUDE SENSITIVITY: None.
RELATIVE GAS HUMIDITY RANGE: 0to 100% (Non-Condensing).
INGRESS PROTECTION: IP40.

OUTPUT SIGNALS:

Linear 0-5 Vdc (3000 ohms min. load impedance);

Linear 0-10 Vdc (5000 ohms min. load impedance); with power supply >= 12Vdc.

Linear 4-20 mA (550 ohms maximum loop resistance) with power supply >= 12Vdc.

Maximum noise 10mV peak to peak (for 0-5/0-10 Vdc output).

TRANSDUCER INPUT POWER:

910 26 Vdc, 150 mV maximum peak to peak output noise. Power consumption: 100 mA
maximum. Circuit board has built-in polarity reversal protection, 300mA resettable fuse
provide power input protection.

DIGITAL OUTPUT SIGNALS:

Standard RS-232 or RS-485 (user selectable).
Optional Modbus over isolated RS-485 transceiver.

**MATERIALS FLUID CONTACT:

316 stainless steel, 416 stainless steel, high temperature polyamide, alumina ceramic,
epoxy, silicone, glass, gold. Viton® O-rings.

** The selection of materials of construction, is the responsibility of the customer. The company accepts no liability.
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MicroPROCESSOR DRIVEN CommanND MODULES

Smart Digital Command Module
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Microprocessor driven digital Command Modules are used
in conjunction with any analog or digital mass flow meters or
controllers with 0-5 Vdc input /output signals. One, two, three
and four channel Command Module configurations are available.
Command Modules contain appropriate power supplies, 24x2
alpha-numeric  dot matrix display readout, and four
panel buttons which provide complete control over all the
various functions necessary to measure and/or control flow.

PROGRAMMING

It is easy to program the SMART DPROC using a logically
organized, modular menu. The operator quickly
accesses a desired function by branching through the multi-
level tree structure, rather than scrolling through the entire menu.
RS-232 serial communication interface is standard for all
models and supported via a 9 pin “D”-connector on the
back panel of the Command Module. RS-232 Software
interface commands set allows communications with the unit
using either a custom software program or a “dumb terminal”
and provide complete control over all modes and functions.

PROGRAMMABLE BATCH
FLOW CONTROL

The Batch Flow Control allows execution of custom, user preset
program of up to sixteen steps. During execution of the program
the user can activate or deactivate the LOOP mode. Various
flow configurations may be preprogrammed: ramping, pulsing,
linearized increasing and/or decreasing of the flow.
Optional built-in Ethernet interface allows accessing any Internet-
connected SDPROC from a browser on your work station, PC,
or laptop computer.
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DIMENSIONS SHOWN IN BRACKETS ARE IN MILLIMETERS

Regardless of where you are, your Command Module is as close
as the nearest browser! There are two levels of Ethernet based
Remote Controls: HTML web server and TELNET. The HTML
web server, which is hosted on the Command Module lets one
view CURRENT FLOW RATE, CONTROL VALVE MODE and/or
SET POINT, MONITOR TOTALIZER READING FOR SELECTED
CHANNEL. The TELNET console provides complete control over
all modes and functions and using the same Software interface
commands set as the RS-232 communication interface.

DESIGN FEATURES

ENGINEERING UNITS

The flow set points, measured gas flow and associated
totalizer dataare scaled directly in engineering units via front panel
keypad, RS-232 or Ethernet interface.

The following units of measure are supported: %F.S., SLPM,
L/s, mL/min, mL/h, SCFM, SCFH, SCMM, SCMH, LBPM, LBPH,
GRPM, GRPH.

USER SELECTABLE REFERENCE FOR SET
POINT

The INTERNAL, EXTERNAL, PROGRAM refers to the point of
origin for the Set Point signal.

In Internal reference mode, the user sets the control signal with
SDPROC controls (via front panel keypad, RS-232 or Ethernet
interface).

In External reference modE, the user sets the control signal from
a remote location (via the DATA IN/OUT 25-pin “D”-connector
on the rear panel).

In Program mode the set point signal will be driven by
user's custom program stored in the EEPROM. There are three
Program modes: BATCH, TIMER and RATIO™.

*RATIO mode not available for one channel module.

Prices are subject to change without notice.



PROGRAMMABLE TIMER FLOW CONTROL

The Timer Flow Control allows execution of custom, user preset
program of up to 96 steps.

Each step can be preprogrammed for a particular date, time, and
set point value. Every step has two fields: starting date, time and
set pointin % F.S.

RATIO FLOW CONTROL

The Ratio Flow allows controlling flow of the mixture of up to
four different gases (for 4 channel Command Module) with
preset values of the ratio in % for each channel. The flow rate
of the mixture can be incremented or decremented by changing
the set point of the master channel #1.

FLOW ALARMS

High and Low gas flow ALARM limits can be preprogrammed
for each channel. ALARM conditions become true when the
difference between current readings and installed set points are
equal or more than corresponding values of high and low alarm
levels.

Alarm action can be assigned with preset delay interval
(0-3600 seconds) to one of the following:

® (Contact closer (separate for High and Low alarm).
® Buzzer audible signal.
® \Valve shut down (Close).

MicroPROCESSOR DRIVEN CommAND MODULES

CONTACT CLOSURES

Two sets of dry contact relay outputs for each channel are
provided to actuate user supplied equipment. The relays can be
assigned to switch when a specified event occurs (e.g. when a low
or high flow alarm limit is exceeded or when the totalizer reaches a
specified value).

TOTALIZER

The total volume of the gas is calculated by integrating the actu-
al gas flow rate with respect to time.

Both keypad menu and digital interface commands are
provided to:

® Set the totalizer to ZERO.

@ Start the totalizer at a preset flow.

@ Assign action at a preset total volume.
@ Start/Stop totalizing the flow.

@ Read totalizer.

Totalizer conditions become true, when the totalizer, and the
“Stop at Total” volumes are equal.

Totalizer action can be assigned to one of the following:

® (Contact closer.
® Buzzer audible signal.
® Valve shut down (Close).

2A on input power line. When changing, unplug the device from power source. Replace only with fuse 5mm 2A/250V °F.

SPECIFICATIONS

ENVIRONMENTAL: Installation Level II; Pollution degree II.

(PER IEC 664)

POWER SUPPLY: 85 to 240 VAC (47 to 440 Hz); 120 to 370 VDC 2A max.

FUSE:

DISPLAY: 24 x 2 LCD dot matrix with backlight; 24x2 Vacuum Fluorescent display optional.
ADC/DAC RESOLUTION:

12 bits (0.025%).
COMMUNICATION STANDARD:

RS-232 9600 baud rate, 8 bits, two stop bits, no parity (8,2.N).

OPTIONAL: Ethernet TCP/IP. (HTML Server or TELNET Console).
DIMENSIONS: Length: 7.75" (19.5 cm), width: 6.75" (17 cm), height: 4.5" (11cm).
WEIGHT: 4.5 Ibs (2 kg).

INTERFACE CABLE: Flat cable with male 15-pin “D” connector and female 15-pin “D” connector on the ends is standard.
Optional round shielded cable is available with male/female 15-pin “D” connector ends. [Cable length may not

exceed 9.5 feet (3 meters)].
DATA PORT AND RELAY CABLE:

Optional shielded cable with male 25-pin “D” connector to connect to command module data and relay ports.
[Cable length may not exceed 9.5 feet (3 meters)].

A The selection of materials of construction, is the responsibility of the customer. The company accepts no liability.
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DESIGN FEATURES

v Digital and Analog modes operate simultaneously.
v" Programmable Flow Configurations.

v" Multi-Drop Capability of up to 256 units.

v Stores calibration data for up to 10 gases.

v Totalizer indicates total gas quantity.

v" Alarm limits for high and low gas flow.

v" Gonversion factors for up to 256 gases.

v" Auto Tune function for optimum control response.
v" Self Diagnostic Tests.

Microprocessor driven digital flow controllers allow one to program,
record, and analyze flow rates of various gases with a computer via an
RS-485 interface (optional RS-232 is available).

Controllers can be programmed for various control functions
including flow set point, totalizer, stop totalizer, read totalizer,
totalizer from preset flow, stop at preset total, auto zero, and more.

PRINCIPLES OF OPERATION

Metered gases are divided into two laminar flow paths, one through
the primary flow conduit, and the other through a capillary sensor
tube. Both flow conduits are designed to ensure laminar flows and
therefore the ratio of their flow rates is constant. Two precision
temperature sensing windings on the sensor tube are heated, and
when flow takes place, gas carries heat from the upstream to the
downstream windings. The resultant temperature differential is
proportional to the change in resistance of the sensor windings.

An on-board microprocessor and non-volatile memory store all
calibration factors and directly control a proportionating
electromagnetic valve. The digital closed loop control system
continuously compares the mass flow output with the
selected flow rate. Deviations from the set point are corrected by
compensating valve adjustments, with PID algorithm thus
maintaining the desired flow parameters with a high degree of
accuracy. Output signals of 0 to 5 Vdc or 4 to 20mA are
generatedindicatingmassmolecularbasedflowrates ofthe meteredgas.

DigiTaL Mass FLow CONTROLLERS

TOTALIZER

The firmware for the digital mass flow controller provides functions to register total
gas quantity. The total mass of gas is calculated by integrating the actual gas flow
rate with respect to time.

Digital interface commands are provided to:

v" SET the totalizer to ZERO.

v" START /STOP totalizing the flow.

v" READ the totalizer.

v" START the totalizer at a preset flow.
v" STOP the flow at a preset total.

SPECIFICATIONS

ACCURACY: +1% of FS at calibration temperature and pressure.

CALIBRATIONS: Performed at standard conditions [14.7 psia (101.4 kPa)
and 70 °F (21.1 °C)] unless otherwise requested.

REPEATABILITY: +0.15% of full scale.

RESPONSE TIME: 1.0 to 2.0 second to within +2% of set point over 20% to
100% of full scale.

TEMPERATURE COEFFICIENT:

0.05% of full scale/ °F or better.
PRESSURE COEFFICIENT: 0.01% of full scale /psi (0.07 bar) or better.
OPTIMUM GAS PRESSURE: 25 psig (1.73 bars).
MAXIMUM GAS PRESSURE: 1000 psig (70 bars).

MAXIMUM DIFFERENTIAL PRESSURE:
50 psig (3.4 bars) for DC 26 and DC 36 40 psig (2.8 bars) for DC 46.
MAX PRESSURE DROP:  Refer to Maximum Pressure Drop Table.

GAS AND AMBIENT TEMP: 32 °F to 122 °F (0 °C to 50 °C). 14 °F to 122 °F
(-10 °C to 50 °C) - Dry gases only.

COMMUNICATION INTERFACE:
RS485 - Standard. RS232 - Optional.

OUTPUT SIGNALS: Linear 0-5 Vdc (2000 ohms min load impedance); impedance);
0Vdc (4000 ohms min impedance); 4-20 mA optional (0-500
ohms\ loop resistance). Maximum noise 20mV peak to peak.

CIRCUIT PROTECTION: Circuit boards have built-in polarity reversal protection.

Resettable fuses provide power input protection.

MATERIALS IN FLUID CONTACT:
316 stainless steel, 416 stainless steel, Fkm O-rings.
Optional O-rings: Buna®, EPR and Kalrez®.

ATTITUDE SENSITIVITY:  No greater than +15 degree rotation from horizontal to
vertical; standard calibration is in horizontal position.
CONNECTIONS: Model DC 26/36: Standard 1/4" compression fittings.

Optional: 6mm compression fittings or 3/8" compression
fittings or 1/4" VCR® or 1/8" compression fittings (DC 26).
Model DC 46: standard 3/8" compression fittings.

LEAK INTEGRITY: 1 x 10 smL/sec of helium maximum to the outside environment.

TRANSDUCER INPUT POWER:
+15Vdc, 450 mA maximum.

CALIBRATION OPTIONS:  Standard 10 point NIST traceable calibration. Optional up to 9
additional 10 point calibrations may be ordered for an
additional charge.

CE COMPLIANCE: EN 55011 class 1, class B; EN50082-1.

The selection of materials of construction, is the responsibility of the customer.
The company accepts no liability.
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MULTI-GAS CALIBRATION

The DC is capable of storing primary calibration data for up to 10 gases.
This feature allows the same DC to be calibrated for multiple gases while
maintaining the rated accuracy on each.

CONVERSION FACTORS

Conversion factors for up to 256 gases are stored in the DC.
Conversionfactors may beapplied toany ofthe ten gas calibrations via digital
interface commands.

FLOW ALARMS

High and Low gas flow ALARM limits are programmed using the digital
interface. Alarm conditions are reported via the digital interface or can
activate the contact closure outputs.

PROGRAMMABLE FLOW

Dakota® software supports programmable flow modes, allowing
execution of custom programming of up to ten steps. Various flow
configurations include ramping, linearized increasing and decreasing
modes.

AUTO TUNE

The AUTO TUNE function allows the DC to automatically optimize control
response for the gas under actual process conditions. During
the AUTO TUNE process, the instrument adjusts PID gains for
optimum step response and determine key control valve character-
istics (only available on units with less than 80 L/min maximum flow).

CONTACT CLOSURE

Two sets of dry contact relay outputs are provided to actuate user supplied
equipment. These are programmable via the digital interface such that the
relays can be made to switch when a specified event occurs (e.g. when a
low or high flow alarm limit is exceeded or when the totalizer reaches a
specified value).

VALVE OVERRIDE

Means are provided to force the control valve fully open (purge) or fully
closed via either the analog or digital interfaces.

SELF DIAGNOSTICS

Whenever power is first applied, the digital mass flow controller runs a
series of SELF DIAGNOSTIC TESTS to ensure that it is in optimum
working condition.

ENGINEERING UNITS

The flow set point, measured gas flow and associated totalizer data is
scaled directly in engineering units via digital interface commands. The
followingunitsof measurearesupported:% of FS, mL/min, mL/hr,scfm, scfh,
sL/min, sL/hr, Ibs/hr, Ibs/min, and one user defined unit of measure.

BALANCED POWER SUPPLY

The digital mass flow controller operates on +15Vdc. The current
requirements for the positive and negative power supplies are
balanced such that the current in the power supply common connection
is minimized. Maximum power consumption is 13.5 watts at +15Vdc.

LEAK INTEGRITY

1 x 10 smL/sec of Helium maximum to the outside environment.

DigiTaL Mass FLow CONTROLLERS

INTERFACE

The digital interface operates via RS485 (optional RS232) and
provides access to applicable internal data including FLOW SET POINT,
ACTUAL FLOW, ZERO ADJUSTMENTS, and LINEARIZATION TABLE
ADJUSTMENTS. The analog interface provides 0to 5 Vdc, 0 to 10 Vdc and
4 to 20 mA inputs and outputs.

AUTO ZERO

The digital mass flow controller automatically nulls the sensor zero offset
whenever the flow set point is below 2% of full scale. To accommodate
this feature the control valve must fully close under that condition. Provi-
sions are made to either disable, force or store the current auto zero via
digital commands.

TABLE 53 - FLOW RANGES FOR DC
DC 26 LOW FLOW CONTROLLERS

CODE Units [Nitrogen]
01 0to 10 mL/min
02 01to 20 mL/min
03 0 to 50 mL/min
04 0to 100 mL/min
05 0to 200 mL/min
06 0 to 500 mL/min
07 0to 1 L/min
08 0to 2 L/min
09 0to 5 L/min
10 0to 10 L/min

DC 36 MEDIUM FLOW CONTROLLERS

CODE L/min [N2]
11 0to 15 L/min
30 0to 15 L/min
31 0 to 30 L/min
32 0 to 40 L/min
33 0to 50 L/min

DC 46 HIGH FLOW CONTROLLERS

CODE L/min [N2]
40 0to 60 L/min
41 0 to 80 L/min
42 0to 100 L/min

TABLE 53-1 MAXIMUM PRESSURE DROP FOR DC

MODEL MAX. MAXIMUM PRESSURE DROP
NO. FLOW (N2) | [mm H20] [psid] [mbar]
DC 2 up to 10 720 1.06 75

15 2630 3.87 266
20 1360 2.00 138
DC 3 30 2380 3.50 241
40 3740 550 379
50 5440 8.00 551
DC4 60 7480 11.00 758
100 12850 18.89 1302
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DigiTaL Mass FLow CONTROLLERS
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TABLE 54 ACCESSORIES AND READOUTS FOR MASS FLOW METER ACCESSORIES

MODEL NO. DESCRIPTION
6APSDCNA-15D Power Supply, 25 pin D-connector, Standard Interface 110/vac (+ - 15 Vdc.) (North America)
6APSDCNA-15A Power Supply, 25 pin D-connector, Analog Interface 110/vac (+ - 15 Vdc.) (North America)

6APSDCEU-15D

Power Supply, 25 pin D-connector, Standard Interface 230/vac (+ - 15 Vdc.) (Europe)

6APSDCEU-15A

Power Supply, 25 pin D-connector, Analog Interface 230/vac (+ - 15 Vdc.) (Europe)

6APSDCAU-15D

Power Supply, 25 pin D-connector, Standard Interface 240/vac (+ - 15 Vdc.) (Australia)

6APSDCAU-15A

Power Supply, 25 pin D-connector, Analog Interface 240/vac (+ - 15 Vdc.) (Australia)

6APSDCUK-15D

Power supply, 25 pin D-connector, Standard Interface 240/vac (+ - 15 Vdc.) (United Kingdom)

6APSDCUK-15A Power Supply, 25 pin D-connector, Analog Interface 240/vac (+ - 15 Vdc.) (United Kingdom)
6ACBLDCD 25 pin D-connector with 6ft Wire to Computer Port Stripped, Branch 3ft Wire to Power Supply.
6ACBLDCP 25 pin D-connector with 6ft Wire to 15 pin DM, Branch 6ft Wire to Computer Port Stripped

CBL-DFC-DPM-AI

Cable stripped for DC w/LCD jack and analog input for set point only.

CBL-DFC-DPM-AIO

Cable stripped for DC with LCD jack and analog input/output.

BCKUPDFC

Digital panel meter / led backlight.

PS-DFC-110NA-5-S-D

Power supply DC 110/Vac +15Vdc standard interface and LCD jack. (United States).

PS-DFC-110NA-5-A-D

Power supply DC 110/Vac +15Vdc analog interface and LCD jack. (United States).

PS-DFC-230EU-5-S-D

Power supply DC 230/vac +/-15Vdc standard interface and LCD jack. (Europe)

PS-DFC-230EU-5-A-D

Power supply DC 230/vac +/-15Vdc analog interface and LCD jack. (Europe)

PS-DFC-240AU-5-S-D

Power supply DC 240/vac +/15Vdc standard interface and LCD jack. (Australia)

PS-DFC-240AU-5-A-D

Power supply DC 240/vac +/-15Vdc analog interface and LCD jack. (Australia)

PS-DFC-240UK-5-S-D

Power supply DC 240/vac +/-15Vdc standard interface and LCD jack. (United Kingdom)

PS-DFC-240UK-5-A-D

Power supply DC 240/vac +/-15 Vdc analog interface and LCD jack. (United Kingdom)
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