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OVERVIEW
Models GF-2100-A and GF-2200-A are high quality econom-
ical programmable dual-output airflow/temperature meas-
urement and control instruments with options for analog air
flow, temperature, alarm, and corresponding PID control out-
puts for control of airflow set points.  They are designed for
installation in specified critical applications that require pre-
cise measurement of air flow (down to zero flow) and tem-
perature, with available PID control for air flow set point.  The
instrument includes factory calibrated probes (one with GF-
2100, two with GF-2200) and an advanced microprocessor
controlled transmitter/controller with typical sensor accura-
cy of 3% of reading (4% maximum)* from 0 - 2,000 FPM.  

Figure 11. GGF-22100/GF-22200-AA 
Airflow MMeasurement SStation

* Sensor accuracy is the calibrated accuracy of the individual sensor. The installed accuracy of the overall airflow station is application-dependent on the resulting sen-
sor density; typically better than 15% of reading.

Each sensor probe is equipped with a high reliability bead-in-glass heated thermistor element, factory calibrated to NIST
traceable standards from zero flow to 2,000 FPM.  The transmitter is fully independent of the probe and does not require
field matching to the probe. An advanced microprocessor processes the raw probe signals and provides versatile pro-
grammable airflow measurement and alarm options with direct LED drive or N.O./N.C. relay dry contacts, and selectable
analog output signal options.  A powerful variable input signal integration option can be engaged to reduce the effects
of transient input signal variations, and an innovative Field Calibration Wizard allows for simple, automated field adjust-
ment of the instrument if required.  A 16 character LCD display indicates airflow, temperature, system status and is also
used for configuration and diagnostics.  Field configuration is accomplished using a simple four-button user interface.
Individual airflow and temperature measurements can be displayed for use in HVAC system diagnostics.  

An input signal filter with variable buffer integration can be engaged for transient flows, and a process low limit can be
set to force the output to zero when the airflow rate falls below a low limit.  Both features are beneficial on outside air
intakes affected by transient wind gusts at low airflow rates.  A simple to use Field Calibration Wizard permits one or two
point field adjustment to factory calibration for installations that require field calibration or adjustment.  The transmitter
provides two independent programmable analog outputs with full scale ranges of 0-10VDC, 0-5VDC or 2-10VDC.

SPECIFICATIONS
System:

• Sensor Accuracy*: ± 3% of reading typical (4% maximum)
• Calibrated Range: 0 to 2,000 fpm [10.16 m/s]
• Operating Temperature: Transmitter: -20 to 120°F [-28.9 to 48.9°C]

Sensor:       -20 to 160°F [-28.9 to 71.1°C]
• Operating Humidity Range: 0 to 99% non-condensing and protected

from exposure to precipitation.
• Power Requirements: 24 VAC (22.8-26.4 VAC) at 8VA maximum

Transmitter EEnclosure
• Enclosure Material: Durable UL94-5VA rated electronic housing and

removable cover
• Transmitter Dimensions: 

3.570 x 5.002 x 1.502 in (HxWxD) [90.68 x 127.05 x 38.15 mm], 
with two integral 0.502 [12.75 mm] mounting flanges. Overall width
with flanges 6.006 [152.55 mm]

• Transmitter Mounting: Two 0.190 in [4.76 mm] diameter holes on
left/right mounting flanges

Sensor PProbe
• Probe Construction: Type 6063 aluminum standard (316 SS optional)
• Mounting Brackets: Standard brackets and custom designed mount-

ing solutions available
• Probe Dimensions: 0.75 in [19.05 mm] diameter
• Standard Size: 8 inch [203.2 mm]
• Probes / Sensing Nodes: 1 probe / 2 sensing nodes per probe max.

• Probe/Transmitter Cable: Standard 10 ft [3.05m] durable FEP
plenum-rated jacket with circular DIN plug; Optional length up to 50 ft
[15.24m]

Output IInterface
• Analog Output: Non-isolated 0-10, 0-5 or 2-10 VDC (20 mA max.)
• Output Resolution: 0.021% of full scale
• Output Load: 500 ohm minimum (20 mA max)

Programmable OOutput AAlarm OOptions:
• Airflow Low limit, High limit, Dead Band alarm/control output 

(% above or below a specified flow) or System Trouble Alarm
• Alarm type: Selectable dry relay (N.O.) contacts, 30VDC/24VAC 

3 Amps maximum, or direct LED drive (15 mA typical)

Programmable PPID CControl aand IInput FFilter OOptions:
• Output can be configured as a PID control for air flow set point
• Powerful input signal filter with variable integration buffering

Field CCal WWizard: 
• Automated menu-driven field adjustment of factory calibration if

required

System DDiagnostics
• Sensor/transmitter diagnostic mode with notification 

Warranty 
• 12 months from shipment

Model GF-2100-A (Single Probe Version)
Model GF-2200-A (Dual Probe Version)
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FEATURES

Figure 22. GGF-22100-AA/GF-22200-AA FFeatures

INSTALLATION
Installation consists first of installing the sensor probe(s), then installing the transmitter, and last, installing the power
and analog signal wiring to the airflow station.  The following paragraphs detail the individual procedures and steps
required for installation of the single probe GF-2100-A and dual probe GF-2200-A.  Convenient check boxes are includ-
ed at each step.

Preparation ffor IInstallation
1. Determine the GreenTrol factory specified location for the GF-2100-A/GF-2200-A airflow measuring station trans-

mitter and probe as indicated on the engineer's plans.  Ensure that the cable supplied with the probe is of sufficient
length to reach the planned transmitter installation site.  It is recommended that the probe be installed first to
ensure that the included cable will reach the transmitter after allowance for routing and securing the cable.

2. Carefully open the GF-2100-A/GF-2200-A package and inspect the transmitter and probe(s) for damage.  If dam-
age is noted, immediately file a claim with carrier.  Proceed to install each GF-2100-A/GF-2200-A sensor probe as
follows:

UL94-5VA rated enclosure with 
integral mounting tabs

16-character LCD display

Removable cover for access to
simple field-programming interface

Versatile programmable alarm with
relay dry contacts or direct drive for

external alarm LED

Connectors and durable plenum
cables for ‘plug-and-play’ operation

Universal bracket and mount

Factory calibrated sensor probe

T-2000 Transmitter

S-110 Probes with universal brackets and mount-
ing hardware (1 with GF-2100; 2 with GF-2200)
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Sensor PProbe IInstallation
1. Sensor probes must be installed at the factory-specified location using the integral universal bracket attached as

shown in Figure 3.  The universal bracket consists of a rubber probe clamp that is attached to the bracket using the
included hardware.  Probes can be rotated within the clamp, and the clamp can be rotated and mounted at any point
along the 4-inch slot on the mounting bracket, thus providing complete mounting flexibility and adjustment.
Assemble probe to the clamp and bracket so that when mounted, air flow is through the probe sensor opening, and
in the same direction printed on the probe label.  

2. Using the engineer’s plans, mark the two mounting holes for each probe bracket at the GreenTrol factory-speci-
fied location where the probe(s) will be installed.

3. Drill holes suitable for the hardware that will be used to secure the bracket at two locations.
4. Carefully align the bracket mounting holes with the holes prepared in the previous step.
5. Secure each probe bracket and probe in two places through each bracket using suitable hardware.  Adjust each

bracket mount and/or probe clamp so that the airflow arrow printed on the probe is oriented in the direction of actu-
al airflow.

6. Route each sensor probe cable to the planned transmitter site and install transmitter as outlined in the TRANS-
MITTER INSTALLATION procedure that follows.

Figure 33. SSensor PProbe MMechanical DDetail

PROBE AND BRACKET MECHANICAL DETAIL

BRACKET END VIEW

5.00 (127)

4.00 (101.6)
ADJ RANGE

ADJUSTABLE
MOUNTING 

HARDWARE

PROBE

PROBE 
CLAMP

1.1
(27.9)

3.00 
(76.2)

0

SIDE
VIEW

BRACKET

CLAMP

PROBE

FRONT
VIEW

PROBE CLAMP
304 STAINLESS 

WITH EPDM 
CUSHION

0.265 DIA 
HOLE THRU

0.218 (5.5)
0

0.500 (12.7)

1.06 (26.9)

PROBE CLAMP DETAIL

0.89 (22.6)

0.1875 DIA (2 PL)

PROBE CLAMP

0.060 (1.52)

0.475 (12.1)

TOP VIEW

0

0.875
(22.2)

0.4375 (11.1)

1.1 (27.9)

2.525 
(64.13)

3.00 
(76.2)

2.11 
(53.6)

PROBE

NOTES:
1. DIMENSIONS IN INCHES 
(MILLIMETERS).

0.1875 (4.8)

0.060 (1.52)

SIDE VIEW

4.00 (101.6)
ADJ RANGE

0.25 (6.4)

PROBE 
CLAMP

PLENUM 
CABLE

SENSOR 
PROBE

ADJUSTABLE
MOUNTING 

BRACKET

SENSOR
ELEMENTS

0.75
(19)

0

0.875
(22.2)

0.4375 (11.1)

4.25 (108)

5.00 (127)

8.00 (203.2)

STANDARD UUNIVERSAL BBRACKET SSHOWN.  FFACTORY DDESIGNED BBRACKET SSOLUTIONS AARE AAVAILABLE FFOR AANY MMOUNTING AAPPLICATION.
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Transmitter IInstallation
The transmitter is designed for use in an environment between -20° F to 120° F (-28.8° C to 48.8° C) where it will not
be exposed to rain or snow.  In locations where precipitation may be encountered, a NEMA-4 enclosure must be provid-
ed to enclose the GF-2100-A/GF-2200-A transmitter. 
Mount the transmitter upright in a field accessible location with sufficient service clearance to permit cover removal.  The
enclosure (Figure 4) is designed to accept signal and power wiring at the bottom-right of the enclosure.  Ensure that the
planned location of the transmitter will allow each sensor probe cable to reach the receptacle at the bottom-left of the
transmitter enclosure.
1. Using the engineer’s plans, locate where the transmitter will be installed.
2. Refer to Figure 4 and mark the two mounting holes located on each of the side flanges of the transmitter. 
3. Drill two holes suitable for the hardware that will be used to secure the transmitter.
4. Secure the transmitter in two places using suitable hardware.
5. Connect wiring to transmitter as outlined in the following procedure.

CAUTION

In llocations eexposed tto ddirect rrain aand/or ssnow, tthe ttransmitter mmust bbe eenclosed iin aa NNEMA4
enclosure.
Provide ssufficient cclearance aaround tthe ttransmitter tto ppermit ccover rremoval aand tto aallow ffor hheat
dissipation.
Locate tthe ttransmitter iin aa llocation tthat ccan bbe rreached bby tthe cconnecting ccable ffrom tthe ssensor
probe.
Do nnot ddrill iinto tthe ttransmitter eenclosure ssince ddoing sso mmay ddamage tthe eelectronics.

Figure 44. GGF-22100-AA/GF-22200-AA TTransmitter MMechanical DDetail DDrawing

6.006

5.510

0.190 (2 PLCS.)0.188 (4 PLCS.)

2.915  .
(2 PLCS.)

4.415 (2 PLCS.)

MOUNTING 
FLANGES

1.440
(4 PLCS.)

1.502

0.080

3.5703.502

LCD DISPLAY 
CUTOUT

5.002

5.002
0.072 WALL THK. (TYP.)

2.478

1.130

1.588

0.808

0.720 0.3125

0.392

1.502
0.125 (2 PLCS.)

PROBE 
CONNECTOR 

CUTOUTS

WIRING
ACCESS 
CUTOUT

O 0.688 
(2 PLCS)

2.066
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Transmitter WWiring
Transmitter wiring consists of connecting the 24VAC input power, the analog output signal wires and optional alarm out-
put wires at the GF-2100-A/GF-2200-A.  Refer to Figures 5 and 6 for additional detail.  Following installation, the airflow
measurement station is ready for operation.  Custom setup options (other than the default values) can be entered in the
GF-2100-A/GF-2200-A Transmitter Setup procedure detailed later in this document.

Power TTransformer CConsiderations
Select a 24 VAC transformer based on the maximum power requirements of the transmitter (8VA) to ensure that the oper-
ating supply voltage to the transmitter (when powered “ON” with probe connected) is not less than 22.8 VAC or greater
than 26.4 VAC.

Power CConnections
1. Remove the four cover retaining screws at each corner of the transmitter cover in order to gain access to the trans-

mitter Wiring Terminal Block on the main circuit board shown in Figure 5.  

2. Remove cover from the transmitter enclosure.  Observe the following precautions when wiring the transmitter:

CAUTION

To pprevent ddamage tto tthe GGF-22100-AA/GF-22200-AA, ddeactivate 224 VVAC ppower ssource uuntil aall
connections tto tthe iinstrument aare ccomplete.
The 224 VVAC iinput gground ((GND) cconnection aat tterminal 66 iis sshared wwith tthe AAnalog/PID OOutput
signal ggrounds aat tterminal 22.  IIf aan iisolated ooutput iis rrequired, aa ddedicated iisolation ttransformer
must bbe pprovided tto ppower tthe GGF-22100-AA/GF-22200-AA.  
The GGF-22100-AA/GF-22200-AA iis aa nnon-iisolated ddevice wwith aa hhalf-wwave rrectifier oon tthe 224VAC ppower
input tterminal  aat ppin 77.  TTherefore, tto pprevent eequipment ddamage,  mmultiple ddevices tthat aare
powered bby aa ccommon 224VAC ttransformer ooutput mmust uuse ccommon ddevice cconnections ((e.g. ppin 66
{ground} tto oother ddevice gground,  aand ppin 77 {{24VAC ppower} tto oother ddevice ppower), oor iindependent
isolation ttransformers mmust bbe pprovided ffor eeach nnon-iisolated ddevice.
The GGF-22100-AA/GF-22200-AA 224VAC gground aand AAnalog/PID OOutput ssignal rreturns aare ccommon.
Therefore iit iis rrecommended tthat tthe AAnalog/PID OOutputs tto tthe BBAS ccontrol iinterface bbe cconnected
using ttwo  sseparate ttwisted sshielded ppair iin oorder tto eeliminate ppotential vvoltage ddrop oon tthe ccommon
(from tthe 224VAC rreturn) tthat wwould ootherwise ccause iinaccurate rreadings.

3. Connect 24 VAC power to terminal 7, and the 24V ground at terminal 6 of the wiring terminal block as shown in
Figures 5 and 6, observing the previous wiring precautions.

Analog/PID OOutput CConnections
The GF-2100-A/GF-2200-A provides two Analog/PID Outputs that can be configured as 0-10VDC, 0-5VDC or 2-10VDC
and are capable of driving loads of up to 20mA (maximum).  The 24VAC return ground connection is shared with the
Analog/PID Output signal grounds (GND).  If the Analog/PID Outputs must be isolated from the 24VAC return, a dedicat-
ed isolation transformer must be provided to power the GF-2100-A/GF-2200-A.

4. Connect OUT1 Analog/PID Output signal wire at terminal 3, and the signal ground at terminal 2 as shown in
Figures 5 and 6 while observing the previous wiring precautions.

5. Connect OUT2 Analog/PID Output signal wire at terminal 1, and the signal ground at terminal 2 as shown in
Figures 5 and 6 while observing the previous wiring precautions.  

Form a “drip loop” with the the sensor probe cable at the transmitter if there is a potential for water runoff or condensation.
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Alarm OOutput CConnections
The GF-2100-A/GF-2200-A provides an alarm output that can be configured as relay dry contacts, or as direct drive (15
mA typical) for an external LED alarm indicator.   The alarm output interface is set using the LED PWR jumper on the main
circuit board as shown in Figure 5.  With the LED PWR jumper on, the alarm output is set to provide an external LED drive
(15 mA typical) at terminal 4, with ground return at terminal 6.  With the LED PWR jumper OFF, the alarm output is set
to provide relay dry contacts between terminals 4 and 5 (contacts rated at 30VDC/24VAC 3 amps maximum).  The Alarm
can be set as contacts close or contacts open on alarm as detailed in the Transmitter Setup menu later in this manual.

For external LED drive alarm output, ensure that the LED PWR jumper is installed, and connect the LED anode (+)
to terminal 4, and cathode (-) at terminal 6.  
OR

For relay dry contact alarm output, ensure that the LED PWR jumper is removed, and connect the alarm wires to
terminals 4 and 5. Contact rating is 30VDC/24VAC 3 amps maximum. 

Sensor PProbe CConnection
With 24VAC power OFF, connect each sensor probe cable plug to the transmitter by pushing it into the keyed cir-

cular receptacle (shown below) located at the bottom of the transmitter enclosure.  Do not twist the connector.

Sensor probe cable plugs are “keyed”.  Line up the connector plug with the transmitter receptacle and push straight on.  DO NOT
TWIST.  Squeeze cable plug “ribs” towards receptacle when removing.  Forcing the cable plug in or out of the receptacle will dam-
age the connectors and void warranty.

Sensor probe must be connected to the transmitter before application of 24VAC power in order to properly “flash” sensor calibra-
tion data to the transmitter.

Initial PPower UUp
Upon application of 24VAC power, the GF-2100-A/GF-2200-A will initiate a brief self-test, indicated by dashed lines on
the LCD, and then will automatically engage the Start Up Menu to prompt the user through menus that configure the
transmitter for the specific installation/application.  The Start Up menu will also be engaged each time power is applied
and the required area for any of the connected probes has not been set (*AR1(and/or AR2)=0.00 SQF).  Refer to the
Start Up Menu and Set Up menu details and descriptions later in this manual for a complete description of programming
options and features.

Operating MModes
The GF-2100-A/GF-2200-A provides two independent 12-bit (4096 discrete states) linear analog outputs.  Each output
can be independently enabled, disabled and configured within the Set Up Menu as follows:

Set as Standard flow or Temperature output from Flow 1 (and Flow 2) probes.
Set as a PID Control output signal (with advanced PID control options available)
Set as an airflow alarm status output (to indicate Hi limit, Low limit or Deadband with hysteresis conditions)
Set as a temperature alarm output (to indicate Hi limit, Low limit or Deadband with hysteresis conditions)
Set as Differential flow output to indicate the difference between Flow 1 and Flow 2 probes (GF-2200-A only)

In addition, the text displayed for each output on the GF-2100-A/GF-2200-A LCD display panel can be renamed to suit
your specific requirements (5 characters max).  Analog outputs are field selectable for 0-10VDC, 0-5VDC or 2-10VDC to
permit simple integration with virtually all building automation systems.  Refer to the Set up menu details and descrip-
tions later in this manual for a complete description of analog output and PID control output options.

Push/Pull to Connect/Disconnect
DO NNOT TTWIST!Keyway
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Figure 66. GGF-22100-AA/GF-22200-AA WWiring DDiagram DDetail

ACT LED
(Green 1 second flash normal;
2 second flash for fault).

LCD Contrast Adjust and

LCD Display Panel

Pushbutton User Interface
for Simple Field Set Up
(ESCAPE   UP   DOWN   ENTER)

Probe Connectors

LED PWR JUMPER 
ON = External LED Alarm Output
OFF = Relay Dry Contacts

Fuse - Power
Replace only with UL® listed, 1.0A-3AG
Fast Acting P.N. 800-1130 (10 Pack)

Wiring Terminal Block

ESC UP DN ENTER

Figure 55. GGF-22100-AA/GF-22200-AA MMain CCircuit BBoard DDetail

TRANSFORMER
24 VAC / 50-60 HZ 

(SEE NOTES 2 AND 3)

NOTES:
1:  CONNECT OUTPUT SIGNAL CABLE DRAINS TO EARTH GROUND AT ONE END OF CABLE ONLY.
2. GF-2100-A AND GF-2200-A ARE NON-ISOLATED DEVICES USING A HALF-WAVE RECTIFIER ON THE 24VAC POWER INPUT.  IF MULTIPLE DEVICES ARE POWERED BY THE SAME TRANSFORMER 

OUTPUT, ALL GND CONNECTIONS MUST BE COMMON, OR AN ISOLATION TRANSFORMER  MAY BE USED TO PREVENT EQUIPMENT DAMAGE.
3. ALL DEVICES ON MULTIPLE GF-2200-A/GF-2200-A INSTALLATIONS WITH A COMMON POWER 24VAC SOURCE MUST BE WIRED IN-PHASE TO THE SAME TERMINALS (e.g.: PIN 6 to PIN 6, PIN 7 to PIN 7).
4. SHIELDED TWISTED PAIR (STP) WIRING (SUPPLIED BY OTHERS) IS RECOMMENDED.
5. OUT1 AND OUT2 TYPE CAN EACH BE SELECTED AS EITHER AN ANALOG OUTPUT (TYPE=ALARM; FLOW; TEMP; DIFF FLOW) OR AS A PID CONTROL OUTPUT (TYPE=CTRL) - SEE SETUP MENU DETAIL.
6. DASHED LINES INDICATE ALTERNATE SHIELDED TWISTED PAIR WIRING CONNECTIONS FOR PID CONTROL DEVICES.

24VAC

LINE 
IN

24 
VAC 
OUT

TO S-110
AIRFLOW 
SENSOR

PROBE(S)

LED PWR
JUMPER REMOVED

1: OUT 2: CTRL/ALARM/FLOW/
TEMP/DIFF

2: ANALOG/PID OUT GROUND
3: OUT 1: CTRL/ALARM/FLOW/

TEMP/DIFF
4: ALARM RELAY DRY CONTACT
5: ALARM RELAY COMMON
6: 24V GROUND
7: 24VAC POWER IN

1   2   3   4   5   6   7
LED PWR 
JUMPER

LED PWR
JUMPER INSTALLED 

1: OUT 2: CTRL/ALARM/FLOW/
TEMP/DIFF

2: ANALOG/PID OUT GROUND
3: OUT 1: CTRL/ALARM/FLOW/

TEMP/DIFF
4: ALARM LED (+15mA TYP)
5: NO CONNECTION
6: 24V GROUND
7: 24VAC POWER IN

P
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E 
1 
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CONTROL DEVICE

PID CONTROL OUTPUT 2 - ANALOG OUT COM GROUND (FROM PIN 2 – SEE NOTES 2, 3)

+ OUT 2 (FROM PIN 1)

+ PID CONTROL 2 (FROM PIN 1)

RELAY ALARM
DRY

RELAY DRY CONTACTS   
30VDC/24VAC @ 3 AMPS MAX)ALARM RELAY DRY CONTACT (VALID ONLY WHEN LED PWR JUMPER IS REMOVED)

COM

EXTERNAL LED ALARM INDICATOR

EXTERNAL ALARM LED (15 mA) 
ILLUMINATES ON ALARM

(LED PWR JUMPER INSTALLED)

ALARM LED SIGNAL +15 mA (VALID ONLY WHEN LED PWR JUMPER IS INSTALLED)

PROBE
1

PROBE
2

BAS
INTERFACE

- OUT COM GROUND (FROM PIN 2 – SEE NOTES 2, 3)

GROUND

(LED PWR JUMPER REMOVED)

ALARM LED GROUND (VALID ONLY WHEN LED PWR JUMPER IS INSTALLED)

ALARM RELAY COMMON (VALID ONLY WHEN LED PWR JUMPER IS REMOVED)

+ OUT 1 (FROM PIN 3)

- OUT COM GROUND (FROM PIN 2 – SEE NOTES 2, 3)
*TYPE=ALARM OUTn PROVIDES ALARM STATUS SET BY ALR SRC= AND ALR TYP=
*TYPE=FLOWn OUTn INDICATES PROBE n FLOW
*TYPE=TEMPn OUTn INDICATES PROBE n TEMPERATURE
*TYPE=DIFF OUTn INDICATES FLOW DIFFERENCE BETWEEN PROBES 1 and 2)
n = 1 OR 2 AS SELECTED IN SETUP MENU FOR OUT1 or OUT2 OPTIONS

- ANALOG OUT COM GROUND (FROM PIN 2)

+ PID CONTROL 1 (FROM PIN 3)PID CONTROL OUTPUT 1

T-2000 TRANSMITTER

*TYPE=CTRL  SETS OUTn AS A PID CONTROL OUTPUT (SEE SETUP MENU)

SEE NOTE 5 FOR ANALOG OUTPUT OPTIONS

SEE NOTE 5 FOR PID CONTROL OUTPUT OPTIONS
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Alarm IInterface, OOptions aand DDescriptions
The programmable alarm permits user selection of the alarm interface, alarm source and alarm type as follows:  

Alarm IInterface ((LED PPWR JJumper)
The alarm interface can be configured as relay dry contacts (30VDC/24VAC 3 amp maximum either N.O. or N.C.) or as
direct LED drive output (15 mA typical) using the LED PWR jumper on the transmitter circuit board shown in Figure 5.

Alarm SSource ((ALR SSRC=)
The alarm source can be programmed within the Setup menu to monitor Probe 1 or Probe 2 airflow (ALR SSRC=FLOW),
temperature (ALR SSRC=TEMP), or the difference in flow between Probes 1 and 2 (ALR SSRC=DIFF).  It can also be set to
monitor the overall health/status of the transmitter and probe (ALR SSRC=TRBL)to activate an alarm in the event of a fault
detected in the sensor or transmitter.  

Alarm TType ((ALR TTYP=)
The alarm type can be set to monitor airflow or temperature and activate an alarm when airflow or temperature are above
a preset High Limit value (ALR TTYP=HI), below a preset Low Limit value (ALR TTYP=LO), or outside of a preset Deadband
operating range (ALR TTYP=DEADB).  The alarm hysteresis (ALRM HHYS=) value is used to establish a range as a percent-
age above and below the alarm setpoint value.

The following alarm types are available in the Setup menu (refer to Setup Menu detail later in this document):

ALR TTYP=DEADB Sets alarm as Deadband type, where measurement outside of a range defined by the 
setpoint value (ASP=) plus or minus the hysteresis (ALRM HHYS=) value causes alarm 
activation. The alarm is reset when the measured value returns within this range.

ALR TTYP=HI Sets alarm as a Hi Limit type, where measurement above the ASP= value causes alarm 
activation.  The alarm is reset when measurement decreases below the ASP= value minus
the ALRM HHYS= value.

ALR TTYP=LO Sets alarm as a Low Limit type, where measurement below the ASP= value causes alarm 
activation.  The alarm is reset when measurement increases above the ASP= value plus
the ALRM HHYS= value.

ASP= (value) Sets the alarm setpoint measurement value that establishes alarm activity in conjunction
with the other alarm options.

ALRM HHYS= (value) Sets the alarm range expressed as a percentage of the ASP= value.
For ALR TTYP=DEADB, measured values outside of this range will trigger the alarm.  
For ALR TTYP=HI (and LO), the ALRM HHYS= value sets the range above or below the ASP=
value where the alarm remains active once triggered.

ADEL= (value) Sets the delay period (in seconds) that the alarm condition must exist before the alarm 
output is activated.

ALRM PPOL= (value) Sets the relay dry contact configuration at terminals 4 and 5;  For ALRM PPOL=NO, contacts 
are normally open and close on alarm; For ALRM PPOL=NC contacts are normally closed and
open on alarm.

The accuracy of the GF-2100-A/GF-2200-A is “percent of reading”, and is therefore not dependent on the full scale out-
put range selected.  However, if desired, the factory default full scale output range setting can be reconfigured in the field
(see: CHANGING FACTORY DEFAULT SETTINGS). 
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Table 11. GGF-22100-AA/GF-22200-AA AAnalog OOutput FFlow aand TTemperature CConversion

Converting AAnalog OOutput SSignal VValues ffor AAirflow aand TTemperature
The GF-2100-A/GF-2200-A analog outputs can be configured to display individual air flow, differential air flow, velocity or
temperature.  Units are selected in the System of Units menu for SI or IP units of measure.  Table 1 shows analog out-
put scaling and conversions for airflow, volumetric flow and temperature.  For example, when the transmitter is set for
normal airflow (CFM/LPS) and AR1/AR2 area is set to 1 square foot (AR1/AR2=1.00 SSQF), the LCD display and the ana-
log output will both indicate equivalent airflow velocity in FPM.  Note that for Differential airflow measurement, zero flow
is indicated at 1/2 of the output range selected in order to permit positive and negative relative flow values.

Flow Rate 1

(CFM/LPS)
Analog Output x FS x 0.1  Analog Output x FS x 0.2 (Analog Output - 2) x FS x 0.125

Differential
Flow Rate 2

(CFM/LPS)
(Analog Output - 5) x FS x 0.2 (Analog Output - 2.5) x FS x 0.4 (Analog Output - 6) x FS x 0.25

Analog Output x FS x 0.1 Analog Output x FS x 0.2 (Analog Output - 2) x FS x 0.125
Area (SQF) Area (SQF) Area (SQF)

 Analog Output x FS x 1000 x 0.1  Analog Output x FS x 1000 x 0.2  (Analog Output - 2) x FS x 1000 x 0.125
Area (SQM) Area (SQM) Area (SQM)

Temp 3

(°F,°C)
[{Analog Output x (FS - MS)} x 0.1] + MS [{Analog Output x (FS - MS)} x 0.2] + MS [(Analog Output - 2) x {(FS - MS) x 0.125}] + MS

NOTES:
1. Setup menu for flow measurement (OUT TYPE=FLOW).
2. Setup menu for temperature measurement (OUT TYPE=DIFF).

4. FS is the full scale analog output value in the Setup Menu (FS= ____ ).
5. MS is the minimum scale analog output value in the Setup Menu (MS= ____ ).

Velocity 1

(MPS)

Velocity 1

(FPM)

3. Setup menu for temperature measurement (OUT TYPE=TEMP).

                                                          ANALOG OUTPUT SCALING CONVERSION FORMULAECONVERT
ANALOG

OUTPUT TO 0-10 VDC 2-10 VDC0-5 VDC

Sending aa TTest OOutput SSignal tto tthe HHost CControl SSystem
A test output signal between 0 and 100% of the selected full scale output (0-10 VDC, 0-5VDC or 2-10 VDC) can be pro-
vided by the GF-2100-A/GF-2200-A to verify proper conversion of the output signals from the transmitter at the host con-
trol system. To set a fixed output signal for airflow and temperature, enter the Initialization Menu (Figure 8) and navigate
to the “*TESTOUT=0%” menu item.  Press the “ENTER” button, and then use the “UP” and “DOWN” arrow buttons to
select an output between 0 and 100% of the full scale value.  Press the “ENTER” button to set the output percentage.
The GF-2100-A/GF-2200-A will now provide the selected analog output value.  To cancel the Test output, press the “ESC”
button to return to normal operation.

GF-2100-A/GF-2200-A TRANSMITTER SET UP
General
To ensure successful start-up, verify that the airflow measuring station transmitter and probe are installed in accordance
with recommended installation and placement guidelines.  

Activate 24VAC power to the instrument.  The transmitter executes a complete self-check (that takes approxi-
mately 10 seconds) each time power is applied.  Verify that the readings at the host control system return an output that
matches the output of the GF-2100-A/GF-2200-A.  

Check the physical installation, power connections and wiring prior to application of power to the instrument.



Figure 77. TTransmitter SStart UUp MMenu
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Start UUp MMenu

At the initial (first) power up following self-test, and at each start up when an area value has not been input (when AR1=0
and/or AR2=0), the GF-2100-A/GF-2200-A transmitter will guide the user through a series of prompts for system config-
uration.  Figure 7 shows the Initial Start Up Menu.  The user will enter the type of airflow measurement configuration
(either averaged reading for single or dual probe models; or independent readings for dual probe models) and the free
area measurement where probes are located.  

Additional field configurable options are available within the transmitter Initialization Menu and within the Set Up menus
as detailed in the following paragraphs.

Start Menu
The Start Menu is active only on the initial instrument 
startup, and whenever area is not set ( AR1=0.00 ).

Flow readings from individual probes are averaged.SYS CFG=AVG Enter Sys Cfg

Flow readings of probes are output separately.

Area measurement for Probe 1 location.

SYS CFG=AVG 

SYS CFG=DUAL 

Enter Sys Cfg

Enter Area 1 AR1=  0.00 

Area 2 menu only active when system is configured as dual.

Area measurement for Probe 2 location 
(Use only with two-probe Model GF-2200-A).

Enter Area 2 AR2=  0.00 
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Transmitter IInitialization MMenu
The GF-2100-A/GF-2200-A transmitter automatically initializes at power-up and conducts a self test with full system diag-
nostics.  Under normal conditions, it is not necessary to enter the Initialization Menu, however the Initialization Menu can
be engaged if one of the menu items shown in Figure 8 requires change.  To engage the Initialization Menu, simultane-
ously depress and release the “ENTER” and “ESC” buttons during the first 10 seconds after transmitter power-up delay
is completed (indicated by “- - - - - - - -”).  Alternatively, you may enter the Initialization Menu after power up by simultane-
ously depressing and holding the “ENTER” and “ESC” buttons for 5 seconds - and then releasing them.  Navigate through
the menu as shown in Figure 8.

During Power-Up (approximately 10 seconds), simultaneously depress and then release ESC/ENTER keys to select,
OR
During normal operation, simultaneously depress and hold the ESC/ENTER keys for 5 seconds to select.

* Factory Default/Current Setting

Enter (move →) Enter (move →) Enter (move →) Enter (action, move ←←)

Esc (normal oper.) Esc (move ←) Esc (move ←) Esc (move ←←) ACTION

Custom LCD Flow Text: Blinking prompt shows position of the selected 
character.  Up and down arrows select between available characters.  
ENTER accepts current character selection and moves cursor forward 
(right); ESC moves the cursor back (left).  You must enter 5 characters.  
Use space characters for text shorter than 5 characters.  TEXT2 option is 
only available when SYS CFG=DUAL. Pressing ESC on the first input will 
cancel input selection.

Enter the length of extension cable(s) if they have been added.
Important: For GF-2200-A, equal length extension cables must be 
connected to both sensor probes for proper operation!

DISPLAY=OFF ↑ Display model number only (no data).

LCD TRB=OFF ↑ No LCD trouble indication.  LED flash indicator on circuit board remains 
enabled at all times.

Sets both output signals from 0-100% of configured output span.

LCD TRB=ON  ↓

LCD indicates trouble using lower case last digit of airflow units (e.g. CFm).  
When Field Cal Wizard is engaged, last character only is upper case (e.g. 
cfM).

TESTOUT=0% ↑

YES  ↓ Clears existing sensor data from connected sensor probe(s).

*DISPLAY=ON SET DISPLAY? DISPLAY=ON  ↓ Display measurement data according to transmitter configuration.

NO ↑ No action.

RESET SENSORS ARE YOU SURE?

Reset transmitter to initial "Factory Default Settings".T-2000 INIT 1.04 RESET ALL ↓

No action.

ARE YOU SURE?

*EXCABLE=0FT 

YES  ↓

NO ↑

SET CABLE EXT? EXCABLE=0FT 

TEXT1= _  ↑

*TEXT2=FLOW2 SET TEXT2? TEXT2= _  ↑

*LCD TRB=ON SET LCD TRB?

*TESTOUT=0% SET TESTOUT?

*TEXT1=FLOW1 SET TEXT1?

Figure 88. TTransmitter IInitialization MMenu
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Press and release ↑/↓ during normal operation to select 
* Factory Default/Current Setting

Enter (move →) Enter (move →) Enter (move →) Enter (action, move ←←)

Esc (normal oper.) Esc (move ←) Esc (move ←) Esc (move ←←) ACTION

Sets system units to inch-pound system of units (CFM, sq.ft, ºF)SET SYSTEM?SYSTEM SETUP ↓ *IP/SI=IP SYS IP/SI=IP SYS ↓

Sets system units to International System of units (LPS, sq.M., ºC)

ADDITIONAL SETUP ITEMS
(SEE SETUP MENU FOR DETAIL)

ADDITIONAL SETUP ITEMS
(SEE SETUP MENU FOR DETAIL)

IP/SI=SI SYS ↑

Figure 99. SSystem oof UUnits MMenu

Table 22. SStandard ““IP” aand ““SI” MMenu SSystem oof UUnits AAbbreviations

“IP” System of Units Description “SI” System of Units Description
LCD Display LCD Display

FPM Feet per minute MPS Meters per second
CFM Cubic feet per minute LPS Liters per second
SQF Square feet SQM Square meters
F Fahrenheit C Celsius

Changing tthe SSystem oof UUnits
The GF-2100-A/GF-2200-A transmitter is shipped with the system of units set to US inch-pound units (IP), and will dis-
play units of measure as shown in the IP column of Table 2.  To change to standard international (SI) units, simultane-
ously press and release the “UP” and “DOWN” arrow pushbuttons during normal operation to enter the SETUP menu.
Then, using the ENTER button, navigate into the SYSTEM SETUP menu to the System of Units sub-menu as shown in
Figure 9.  Press "ENTER" to proceed to the right (three times), and then use the "UP" and "DOWN" arrow buttons to select
the system of units  desired.  Press the “ENTER” button to save the changes, and then press “ESC” twice to move left
and return to normal operating mode.  Note that all Menu illustrations are shown in IP System Of Units.  When SI System
of Units is selected, the menu units of measure abbreviations change as shown in the SI column of Table 2.

Factory DDefault SSettings

The GF-2100-A/GF-2200-A transmitter is “plug and play” and does not require additional setup unless an optional fea-
ture is selected that requires configuration.  Table 3 shows the factory default settings for the GF-2100-A/GF-2200-A.  To
change the Factory Default Settings, see CHANGING FACTORY DEFAULT SETTINGS section in this document.

GF-22100-AA/GF-22200-AA LLCD DDisplay NNotifications aand FFeatures

Following a brief initialization at power up, the LCD will automatically display airflow and temperature as all upper case
(caps) characters.  The LCD display provides additional information on system status and alarm conditions as follows: 

LCD SScrolling CControl FFeature ((SYS CCFG=DUAL)
When the GF-2200 is configured for two probes (SYS CFG= DUAL), the LCD display will scroll to indicate the readings for
each probe.  To stop the scrolling, simply depress either the “ENTER” or “ESC” keys.  In this mode with scrolling stopped,
the LCD will display an asterisk (*) as the right most character, and depressing the “UP” or “DOWN” key will permit you
to cycle and hold the display at each individual reading.



Automation, Inc.

™

TM
_G

F-
21

00
_G

F-
22

00
-A

_R
1A

17

GF-2100-A AND GF-2200-A AIRFLOW MEASUREMENT STATION
Air Flow Measurement, PID Control and Alarm Solution - Analog Output 

GreenTrol Automation, Inc. ••        156 Holly View Lane  Loris, SC 29569    ••      Toll Free: 877-4GN-TROL (877.446.8765)   ••      Internet: GreenTrol.com

Display Description IP Units SI Units
*ARx = Probe x  duct free area (sq. ft.) where probe x  is located (x =1 or 2) 0.00 SQF 0.000 SQM
*FLOW BUF= Number of samples used to perform flow calculation  (1 to 500) 10 10
*INT TIM= Time between integration updates (0.1s - 15min) 1.0S 1.0S
*ALT= Altitude for flow correction 0 ft 0 m
*FILTERx = Output x  Digital Noise Filter (x =1 or 2) 0 (off) 0 (off)
*OFF-GAINx = Output x  Offset-Gain On/Off (x =1 or 2) OFF OFF
*O-GMODEx = Output Offset-Gain Mode (x =1 or 2) 1 (direct entry) 1 (direct entry)
*GAINx = Output Gain factor (x =1 or 2) 1.000 1.000
*OFFSETx = Output Offset factor (x =1 or 2) 0.000 FPM 0.000 MPS

Display Description IP Units SI Units
*ALR SRC= Alarm Enable/Disable and Alarm Source selection OFF OFF
*ALR TYP= Alarm type (Deadband, Hi Limit or Low Limit) selection DEADB DEADB
*ASP= Alarm set point value selection 0 CFM 0 LPS

*ALRM HYS = Alarm Hysteresis (range in percentage) above and below the *ASP value 
that results in alarm activation. 

15% 15%

*ADEL = Alarm Delay sets the time period that the Alarm condition must be 
present before the Alarm is activated.

5S 5S

*ALRM POL = Alarm relay contact configuration 
(NO for normally open or NC for normally closed)

NO NO

Display Description IP Units SI Units

*LL= Analog Output Low limit cutoff 0 CFM 0 LPS
*MS= Analog Output Minimum Scale for Temperature -20 F -20 C

*SETP= PID Set Point flow value 0 CFM 0 LPS
*INTRVL= PID Update interval (seconds) 1.0s 1.0s

*ACTION=
Set PID control action:
Direct=Measurement and PID control are directly proportional
Reverse=Measurement and PID control are inversely proportional

Direct Direct

*DEADB= Deadband range (expressed as a percentage of *SETP= value) 10% 10%
*ON DEL= Delay after power-up before the PID control output is active 30.0s 30.0s
*DIVISR= PID Gain Divisor 1000 1000
*P GAIN= Proportional gain term 10 10
*I GAIN= Integral gain term 1 1
*D GAIN= Derivative gain term 0 0
*MAX INT= Maximum value for Integral state 20% 20%

*OUTx = Analog output x  signal range (x =1 or 2) 0-10VDC
FLOW1 FLOW1

*FS= Analog Output full scale value 5,000 CFM 25 LPS

*CTRL= Sets Control Loop strategy; to follow flow output 1 flow, output 2 flow or 
the flow difference between them

FLOW1 FLOW1

SYSTEM SETUP SUB-MENU

OUTPUTx  SETUP SUB-MENU ( x =1 or 2)

ALARM SETUP SUB-MENU

0-10VDC
*TYPE= Analog output 1 and 2 Type (sets configuration of Analog Outputs)

Table 33. FFactory DDefault SSetup MMenu VValues
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LCD DDisplay LLast ccharacter iis aan aasterisk ** ((Scrolling FFeature EEngaged)
(See LCD Scrolling Feature)

LCD DDisplay LLast ccharacter iis sshown iin llower ccase ((Probe MMalfunction)
The last character of the flow rate units on the LCD display is shown in lower case (for example CFm) to indicate that an
improper or malfunctioning probe is connected to the transmitter.  (See Table 4 for additional troubleshooting details).

LCD DDisplays AAll CCharacters oof FFlow RRate UUnits iin LLower CCase ((Field CCal WWizard EEngaged)
When all characters of the flow rate units are displayed in lower case (for example cfm) the transmitter is operating in
the Field Calibration Wizard mode (see the FIELD ADJUSTMENTS - Field Calibration Wizard section of this manual).  In
addition, while in the Field Calibration Wizard mode, an upper case last character indicates a probe malfunction.  (Refer
to Table 4 for additional troubleshooting details.) 

LCD BBlinks ***  LLOW AALARM ***, *** HHIGH AALARM *** oor *** TTRBL AALARM ***
The LCD will alternately flash to indicate that an alarm condition has been detected based on the type of alarm that has
been set in the Set Up menu (Figure 11).  Alarm notifications will cease when the alarm condition is cleared.  For com-
plete alarm information, refer to the GF-22100-AA/GF-22200-AA AAlarm OOptions aand DDescription section of this manual.

CHANGING FACTORY DEFAULT SETTINGS
Setup MMenu OOptions
The GF-2100-A/GF-2200-A transmitter is configured at the factory to be fully operational when a sensor probe is con-
nected and power is applied.  Factory settings can easily be changed in the field through the Setup Menu, selected by
simultaneously pressing and releasing the “UP” and “DOWN” buttons while the transmitter is in its normal operating
mode (see Figure 11 for detailed flow chart of the Setup menu).  Changes made in the Setup menu take effect immedi-
ately.  The following are common field changes to the factory default settings.

Output SScaling
Sensors are individually calibrated in wind tunnels (traceable to the National Institute of Standards and Technology
[NIST]) between 0 and factory default full scale.  Sensors are independent and produce “percent of reading” accuracy.
Decreasing the full scale does not alter (or improve) the accuracy of the device.  Factory default output scaling for the
GF-2100-A/GF-2200-A can be changed by entering the setup menu through item *FS= setting (as shown in Figure 11).

Locking tthe CConfiguration SSettings
Using the Lock Menu, transmitter configuration settings can be secured by entering a user defined lock code from 1 to
9999.  Once locked, user defined settings can only be altered after entering the defined lock code in the Initialization,
IP/SI Units or Setup Menus.  To enter the Lock Menu, press the “ESCAPE” and “UP” arrow simultaneously at any time.
To enable the Lock Menu a code must be entered, and then verified. Figure 10 details the Lock menu.

VIEWING SENSOR DATA
Data from the sensors can be displayed locally on the LCD from the Diagnostic sub-menu as detailed in Figure 11. 

Press and release Escape/↑ during normal operation to select 
* Factory Default/Current Setting

Esc/↑ Enter (move →) Enter (move →) Enter (normal operation)

during normal operation Esc (move ←) Esc (move ←) Esc (move ←←←) ACTION

Enter a code from 1 to 9999 to lock configuration settings without
code entry.  WARNING: Configuration cannot be accessed without the
code.  Record and save in a safe location!

*LOCK=OFF ENABLE LOCK? VER CODE= ↑ENT CODE= OFF ↑

Figure 110. FFactory DDefault LLock MMenu SSettings

When LOCK is enabled, user defined settings can only be changed after entering the user defined LOCK CODE.  STORE THE LOCK
CODE IN A SAFE LOCATION!  To ensure security, lock codes can only be disabled by returning the transmitter to the factory.
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Setup MMenu OOptions ((Part 11 oof 33)   (Refer to Table 2 for “SI” Standard International Units of Measure)

Figure 111. GGF-22100-AA/GF-22200-AA SSetup MMenu OOption ((“IP SSYS”)

Press and release ↑/↓ during normal operation to select 
* Factory Default/Current Setting

Enter (move →) Enter (move →) Enter (move →) Enter (action, move ←←)

Esc (normal oper.) Esc (move ←) Esc (move ←) Esc (move ←←) ACTION

Visible only when

 SYS CFG = DUAL

Visible only when

 SYS CFG = DUAL

Visible only when

OFF-GAIN1=ON

SYS CFG=DUAL ↑

*AR2=0.00 SQF  SET AR2? AR2=0.00 SQF  ↑

AR1=0.00 SQF  ↑

OFF-GAIN1=ON ↑

*OFF-GAIN1=OFF SET OFF-GAIN1? OFF-GAIN1=OFF ↓

*ALT=0 ↑↓

Set area 2 between 0.00 and 999.99 sq.ft.  Area affects the LCD display 
reading and output.

*FILTER2= 0  ADJUST FILTER2? FILTER2=0 ↑ Adjust dampening filter value from 0 (off) to 99%.

Offset/Gain adjustments and menus for Airflow 1 Output are enabled

*SYS CFG=AVG SET SYS CONFIG? SYS CFG=AVG ↓ Set the system to average readings from the connected probes.

Adjust dampening filter value from 0 (off) to 99%.

IP/SI=IP SYS  ↓

SET AR1?

IP/SI=SI SYS ↑

SET SYSTEM?

*AR1=0.00 SQF 

*INT TIM=  1S  SET INT TIME?

*O-G MODE1=1 SET O-G MODE1 ?

ADJUST FILTER1?

Set system units to Inch-Pound units (FPM, CFM, sq.ft, °F)SYSTEM SETUP ↓ *IP/SI=IP SYS ↓

Set system units to International System of Units (MPS, LPS, sq.M, °C)

*FLOW BUF= 10 SET FLOW BUF ?

*FILTER1= 0  

INT TIME=  1.0S ↑ Set the amount of time between updating the flow (0.1-120s).

FILTER1=0 ↑

BUFF SIZE = 10  Set the number of calculations used in the average (1-500).

O-G MODE1=1 ↓ Mode 1 displays offset/gain values when adjusting output.

Set area 1 between 0.00 and 999.99 sq.ft.  Area affects the LCD display 
reading and output.

Set the system to process readings from the probes individually.

SET ALTITUDE? *ALT=0FT  ↑ Set the altitude for flow correction from 0 to 18,000 ft.

Offset/Gain adjustments and menus for Airflow 1 Output are disabled

Visible only when

OFF-GAIN1=ON

Visible only when

OFF-GAIN1=ON

Visible only when

 SYS CFG = DUAL

Visible only when

OFF-GAIN2=ON

Visible only when

OFF-GAIN2=ON

Visible only when

OFF-GAIN2=ON

TO PART 2

airflow u/m (+/-)
Adjust  while viewing airflow rate when O-G Mode 2 is selected. +/- 
indicates direction of adjustment from initial value -9999 to 9999.

airflow u/m (+/-)
Adjust  while viewing airflow rate when O-G Mode 2 is selected. +/- 
indicates direction of adjustment from initial value.

*OFFSET2= 0 ↑ OFFSET2=0 Adjust  to set offset when O-G Mode 1 is selected.

O-G MODE2=2 ↑ Mode 2 displays airflow rate (real time) when adjusting output.

*GAIN2=1.000 SET GAIN2? Adjust  to set gain when O-G Mode 1 is selected .001 to 99.999.

OFF-GAIN2=ON ↑ Offset/Gain adjustments and menus for Airflow 2 Output are enabled

*O-G MODE2=1 SET O-G MODE2 ? O-G MODE2=1 ↓ Mode 1 displays offset/gain values when adjusting output.

airflow u/m (+/-)
Adjust  while viewing airflow rate when O-G Mode 2 is selected. +/- 
indicates direction of adjustment from initial value -9999 to 9999.

*OFF-GAIN2=OFF SET OFF-GAIN2? OFF-GAIN2=OFF ↓ Offset/Gain adjustments and menus for Airflow 2 Output are disabled

airflow u/m (+/-)
Adjust  while viewing airflow rate when O-G Mode 2 is selected. +/- 
indicates direction of adjustment from initial value.

*OFFSET1= 0 SET OFFSET1 ? OFFSET1=0 Adjust  to set offset when O-G Mode 1 is selected.

*GAIN1=1.000 SET GAIN1?

O-G MODE1=2 ↑ Mode 2 displays airflow rate (real time) when adjusting output.

GAIN2=1.000 

SET OFFSET2 ?

GAIN1=1.000 Adjust  to set gain when O-G Mode 1 is selected .001 to 99.999.

 O
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Setup MMenu OOptions ((Part 22 oof 33)  (Refer to Table 2 for “SI” Standard International Units of Measure)

FROM PART 1

Visible only when

 SYS CFG = DUAL

Visible only when

 SYS CFG = DUAL

Visible only when

 SYS CFG = DUAL

Visible when ALR SRC =

FLOW, TEMP, or DELTA

Visible when ALR SRC =

FLOW, TEMP, or DELTA

Visible when ALR SRC =

FLOW, TEMP, or DELTA

Visible only when

ALRM SRC is not disabled

Visible only when

ALRM SRC is not disabled

In the following menus OUTx is provided for OUT1 and OUT2 separately

*ALR TYP=DEADB SET ALARM TYPE?

ALR SRC=TEMP1 

ALR SRC=FLOW2 

ALR SRC=TEMP2 

ALR SRC=DIFF 

ALRM DEL= 5.0S 

ALARM SETUP 

ALR SRC=TRBL ↑ Alarm source is related to the airflow/temperature sensor status 
(represents sensor trouble).

Alarm source is related to FLOW1

Alarm source is related to TEMP1

*ALR DEL=5S SET ALR DEL?

Set Alarm Hysteresis as a percentage above and below 
the "ALR= " value in prior step.

ALRM= 0CFM ↑ Set flow rate or temperature to activate Alarm. (Also check Hysteresis 
range - see "ALRM HYS= " next step.)

Set alarm relay polarity to be normally open.

Amount of time alarm condition must be present before the 
alarm is activated.

SET ALRM POL?

SET ALRM HYS ?

*ALR SRC=OFF

ALR TYP=DEADB ↓

ALR TYP=HI 

ALR TYP=LO ↑

ALRM POL= NO ↓

ALRM HYS= 15% 

*ALRM POL= NO ↑

Alarm source is related to FLOW2

Alarm source is related to TEMP2

Alarm source is related to the difference between FLOW1 and FLOW2

Deadband type alarm.  Alarm when value is outside of 
the setpoint ± hysteresis

Alarm when condition is above the setpoint.  Condition is cleared when 
value is below the setpoint - hysteresis.

Alarm when condition is the setpoint.  Condition is cleared when value is 
above the setpoint + hysteresis.

ALR SRC=OFF ↓ Alarm is disabled.SET ALARM SRC?

ALR SRC=FLOW1 

*ASP= 0CFM SET ALARM SP?

*ALRM HYS= 15% 

ALRM POL=NC ↑ Set alarm relay polarity to be normally closed.

  O

Visible only when

 SYS CFG = DUAL

Visible only when

 SYS CFG = DUAL

Visible only when

 SYS CFG = DUAL

In the following menus, OUTx is provided for OUT1 and OUT2 separately.

TYPE=ALARM 

TYPE=DIFF ↑

TYPE=FLOW2 

TYPE=FLOW1 

TYPE=TEMP1 

TYPE=TEMP2 

*TYPE=FLOW1 SET OUTx TYPE?

OUTx=0-5V 

*OUTx=0-10V ↓ SET OUTx ?

TYPE=DISABLE ↓

TYPE=CTRL 

Set the output to 0 - 5VDC

OUTx=0-10V ↓ Set the output (OUT1 or OUT2) to 0 - 10VDCOUTx SETUP 

Set the output to 2 - 10VDCOUTx=2-10V ↑

Turn the output off.

Set the output as a control signal.

Set the output to indicate the status of the alarm.

Set the output to indicate the flow signal.

Set the output to indicate the temperature signal.

Set the output to indicate the temperature signal.

Set the output to indicate the flow signal.

Set the output to indicate the difference between flow 1 and flow 2.

   O

TO PART 3
A B

 O

Figure 111. ((part 22 oof 33) GGF-22100-AA/GF-22200-AA SSetup MMenu OOption ((“IP SSYS”)
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Setup MMenu OOptions ((Part 33 oof 33)  (Refer to Table 2 for “SI” Standard International Units of Measure)

Visible only when

TYPE=FLOW or DIFF

Visible only when

TYPE=TEMP

Visible only when
TYPE =CTRL

Visible only when
TYPE =CTRL

Visible only when
TYPE =CTRL

Visible only when
TYPE =CTRL

Visible only when
TYPE =CTRL

Visible only when
TYPE CTRL

Visible only when 
TYPE =CTRL AND

SYS CFG=DUAL

Visible only when 
TYPE=FLOW, 

TYPE=TEMP or 
TYPE=DIFF

CTRL=FLOW2 

CTRL=DIFF ↑

*ON DEL= 30.0s SET ON DEL? ON DEL= 30.0s 

Increase in measured variable causes a decrease in the output.

Deadband for setpoint in percent.

PID update interval.  Range 0.1-120 seconds

Increase in measured variable causes an increase in the output.

MS= -20 F 

*CTRL=FLOW1 SET CTRL TYPE? CTRL=FLOW1 ↓

*ACTION=DIRECT 

Set full scale analog output for airflow in 1 CFM increments.

Delay before PID loop begins to run after power on.  Range 0.1s-15min

Set minimum scale analog output for temperature.

Control loop is used to control the value of FLOW1.

Control loop is used to control the value of FLOW2.

Control loop is used to control the difference between FLOW1 and FLOW2.

ACTION=REVERSE ↑

*DIVISR= 1000 SET DIVISR?

*DEADB= 10% 

*INTRVL= 1s SET INTRVL?

DEADB= 10% 

LL=0CFM ↑

PID gain divisor.  Range: 1 - 999,999DIVISR=1000 

*P GAIN= 10 P GAIN= 10 Proportional gain term.  Range 0 - 10,000SET P GAIN?

SET DEADB?

INTRVL= 1.0s 

SETP= 0CFM ↑

SET FS? FS=5000CFM *FS=5000CFM 

SET LL? Set flow rate so that the output will be forced to zero (this does not affect 
calibration).

*SETP=  0CFM SET SETPOINT? Set PID setpoint.  Range: 0 - 999,999

*MS=-20 F ↑ SET MS?

*LL=0CFM 

ACTION=DIRECT ↓SET ACTION?

FROM PART 2

  O  O
A B

TYPE =CTRL

Visible only when
TYPE =CTRL

Visible only when
TYPE =CTRL

Visible only when
TYPE =CTRL

{Number} = PROBE SERIAL NUMBER

{VEL} = SENSOR VELOCITY

{TEMP} = SENSOR TEMPERATURE

{VALUE1} = NUMBER OF PROBES ATTACHED

MAX INT= 20% 

SENSOR TEMP  ↑ 1= {TEMP}

{VALUE1} = FLOW SENSOR VOLTS

{VALUE2} = TEMPERATURE SENSOR VOLTS

SENSOR VEL  

2={VALUE1} {VALUE2}

2 = {VEL}

SENSOR VOLTS  1={VALUE1} {VALUE2}

1 = {VEL}

DIAGNOSTICS ↑ PROBE TYPE  ↓ 1=PROBE

Max value for integral state.

P GAIN= 10 

*MAX INT= 20% ↑

Integral gain term.  Range 0 - 10,000

*D GAIN= 0 

2=PROBE

2={NUMBER}  {STAT}

{STAT} = TRUE (probe found),  FALSE (probe not found)

D GAIN= 0 Derivative gain term.  Range 0 - 10,000

P GAIN= 10 Proportional gain term.  Range 0 - 10,000

SET MAX INT?

SET P GAIN?

I GAIN= 1 

2= {TEMP}

SET D GAIN?

PROBE SN  1={NUMBER}  {STAT}

*I GAIN= 10 SET I GAIN?

Figure 111. ((part 33 oof 33) GGF-22100-AA/GF-22200-AA SSetup MMenu OOption ((“IP SSYS”)
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GF-2100-A AND GF-2200-A AIRFLOW MEASUREMENT STATION
Air Flow Measurement, PID Control and Alarm Solution - Analog Output

GreenTrol Automation, Inc. ••        156 Holly View Lane  Loris, SC 29569    ••      Toll Free: 877-4GN-TROL (877.446.8765)   ••      Internet: GreenTrol.com

TRANSMITTER CALIBRATION
The GF-2100-A/GF-2200-A uses high quality industrial grade components and is designed for years of trouble-free oper-
ation.  Periodic recalibration of the transmitter is not required or recommended.  Transmitter field calibration verifiers are
available for purchase for installations requiring periodic validation.  Contact factory for additional information.

FIELD ADJUSTMENTS
The GGF-22100-AA/GF-22200-AA iis ffactory ccalibrated aand sshould nnot rrequire aadjustment ((other tthan tthe iinstalled aaltitude)
when ssensor pprobes aare iinstalled iin aaccordance wwith ffactory aapplication iinstallation gguidelines. Some installations how-
ever, may not meet placement guidelines, or commissioning requirements may necessitate field adjustment.  Field
adjustment may improve the “installed accuracy” of the GF-2100-A/GF-2200-A when determining volumetric flow rates.

Altitude CCorrection AAdjustment
The Altitude Correction Adjustment allows for correction of airflow readings at the installed site altitude and more pre-
cise readings regardless on installed altitude.  Refer to the Setup Menu Options, “*ALT=” menu item in Figure 11 to
set this vale to the installation altitude.

Adjusting tthe LLow LLimit CCutoff
The low limit cutoff forces the analog airflow output signal to zero whenever the measured airflow rate falls below the
specified Low Limit value.  This feature is useful on outside air intakes that often indicate false airflow rates, induced by
transient wind gusts or when the intake damper is closed and there is no net flow across the damper.  Readings of 100
FPM or more are not uncommon on many outside air intake applications when the intake damper is closed as a result
of air movement in the intake plenum and not a malfunction in the airflow measuring device.  Setting the low limit to a
value significantly below the control setpoint and higher than the threshold flow for false wind readings simplifies con-
trol and interpretation of the airflow rate signal on many applications. To set the low limit cutoff, enter Setup menu and
set “*LL={desired value}” as shown in Figure 11.

Adjusting tthe DDigital OOutput FFilter
The digital output filter is useful for dampening signal fluctuations resulting from transient wind gusts on outdoor air
intakes or excessive turbulence generated from duct disturbances.  The digital output filter range can be set between 0
(OFF) and 99%.  Increasing the filter percentage limits the allowable change of the output signal.  To change the amount
of digital filtering, enter the Setup menu and set “*FILTER={desired value}” as shown in Figure 11.

Field CCalibration WWizard - AAdjustment oof FFactory CCalibration

Overview oof tthe FField CCalibration WWizard
The simple to use Field Calibration Wizard provides a one or two point menu driven field adjustment to factory calibra-
tion of the airflow signal.  The Field Calibration Wizard is most useful on larger duct sizes where the sensor density is
lower, and the installed accuracy uncertainty is greater.  The Field Calibration Wizard allows engineers, contractors and
owners to use stable and linear flow meters at a more affordable cost, where field adjustment is necessary or accept-
able. This feature is especially valuable on outside air intake applications in close-coupled installations.  

When evaluating the GF-2100-A/GF-2200-A using other reference airflow devices, ensure that the reference measure-
ment device and the technique used to determine the airflow rate in the field are suitable for such measurement.  Select
a location that is suitable for the reference measurement device, recognizing that this may not be the same location
where the GF-2100-A/GF-2200-A airflow station is installed.  The inherent accuracy of the field reference measurement
will not be better than ±5% of reading and measurement uncertainty can often exceed ±10%.  Do not adjust the output
of the GF-2100-A/GF-2200-A if the difference between the transmitter and the field reference measurement is less than
10%.  The following paragraphs detail use of the Field Calibration Wizard.

Fluctuations of airflow output signal are normal.  Laboratory research indicates that dampening true fluctuations will result in poor
control and a larger dead-band of operation.  Therefore, the use of the dampening filters in control devices is not recommended.
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GF-2100-A AND GF-2200-A AIRFLOW MEASUREMENT STATION
Air Flow Measurement, PID Control and Alarm Solution - Analog Output 

GreenTrol Automation, Inc. ••        156 Holly View Lane  Loris, SC 29569    ••      Toll Free: 877-4GN-TROL (877.446.8765)   ••      Internet: GreenTrol.com

Engaging aand UUsing tthe FField CCalibration WWizard
To engage the Field Calibration Wizard, simultaneously depress the “DOWN” and the “ENTER” buttons at any time dur-
ing normal operation.  Figure 12 provides details of the FIELD CAL WIZARD menu and its use in applications for one/two
point adjustment of factory calibration.  Note that the flow rate units of measure will be displayed in lower case letters
on the LCD display, indicating that the transmitter is operating with the Field Calibration Wizard engaged.  If you wish to
disengage the Field Calibration Wizard and return to normal factory calibration, simultaneously depress the “DOWN” and
the “ENTER” buttons at any time during normal operation and set Field Calibration Wizard OFF as shown in Figure 12.

NOTE:
Once the airflow station has been calibrated in this manner, the Field Calibration Wizard must remain engaged.

Navigating tthrough tthe Field CCalibration WWizard Menu

Cal Points= 1 

In Field Calibration Wizard mode, 
the LCD display indicates the airflow 
(in lowercase cfm) and temperature.

Set Flow 1
(ENSURE THAT FAN IS ON 

AND SET TO DESIRED SPEED!)

FLOW1=    0 
(Set to 0 – 999999cfm using )

Wait. . .
Field Cal Done

AUTO FS=  100 Change FS= NO 

During the 2-minute ‘Wait . . .” period, 
the Field Calibration Wizard acquires 
1200 samples of the airflow rate, aver-
ages the readings, and then indicates 
"Field Cal Done" when complete.

Change FS= YES *FS=  100CFM SET FS?

Set Field Calibration 
Wizard 2 On

FS=  100CFM 
(Set to 0 – 15000 CFM using )

SETUP
(See SETUP Menu)

Cal Points= 2 
Set Flow 2

(ENSURE THAT FAN IS ON 
AND SET TO DESIRED SPEED!)

FLOW2=    0 
(Set to 0 – 999999cfm using )

Wait. . .
Field Cal Done

AUTO FS=  100 Change FS= NO 

Change FS= YES *FS=  100CFM SET FS? FS=  100CFM 
(Set to 0 – 15000 CFM using )

SETUP
(See SETUP Menu)

Dashed lines indicate Menus when Cal Points=2 is selected

Initially, the AUTO FS=
number displayed will be 
the suggested FS value 
based on the range of 
the samples taken.

*Wiz2 Enable= NO Set Wiz2 Enable? Wiz2 Enable= NO 

Wiz2 Enable= YES 

Set Field Calibration 
Wizard 2 Off

Initially, the AUTO FS=
number displayed will be 
the suggested FS value 
based on the range of 
the samples taken.

In Field Calibration Wizard mode, 
the LCD display indicates the airflow 
(in lowercase cfm) and temperature.

During the 2-minute ‘Wait . . .” period, 
the Field Calibration Wizard acquires 
1200 samples of the airflow rate, aver-
ages the readings, and then indicates 
"Field Cal Done" when complete.

FIELD CAL WIZARD *Wiz1 Enable= NO Set Wiz1 Enable? Wiz1 Enable= NO 

Wiz1 Enable= YES 
Set Field Calibration 
Wizard 1On

Set Field Calibration 
Wizard 1 Off

Wiz2 menu items are only available 
in 2-Transmitter mode

Figure 112. FField CCalibration WWizard MMenu ((all SSystem oof UUnits)
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Problem Possible CCause Remedy
No LCD display indication and the green ACT LED on
the main circuit board is not illuminated.

Power is not available at transmitter. Apply 24VAC power to the transmitter.

Improper supply voltage to the power input terminal
block.

Ensure that 24VAC power is connected at terminal 7
(ground at terminal 6) of the Wiring Terminal Block and
that with power applied to the transmitter, voltage is
between 22.8 and 26.4 VAC.

Blown fuse. Check power wiring. Ensure that multiple devices wired
on a single transformer are wired "in-phase". Replace
fuse only after the problem has been identified and
corrected, using an identical 1.0 amp, fast-acting fuse .

No LCD display indication and the green ACT LED on
the main circuit board is flashing.

LCD contrast too low. Adjust “LCD Contrast” potentiometer on the main cir-
cuit board to improve display.

The LCD display is scrambled or there is no LCD display
indication after touching the switches, LCD display or
circuit board.

Static electricity. Touch an earth-grounded object, such as a duct, to dis-
charge static electricity then reset the power. Avoid
direct contact with the LCD display or circuit board.

The LCD display indicates "No Probes". Power applied to transmitter before sensor probe was
connected.

Cycle 24VAC power "OFF" and then back "ON" to the
transmitter.

The LCD display indicates "Too Many Sensors". Wrong probe connected to transmitter. Verify proper sensor probe/connection to transmitter.

The last character of the flow rate units is displayed as
a lower case letter. (Also, to indicate when the Field
Calibration Wizard is engaged, the last character of the
flow rate units is displayed as an upper case letter.)

The sensor detection system has detected a malfunc-
tioning or missing sensor.

Check sensor probe cable connection. If connection is
OK contact customer service for further assistance.

Wrong probe connected to transmitter. Verify proper sensor probe/connection to transmitter.

The green ACT LED on the main circuit board is steady
"ON", not flashing.

Transmitter microprocessor is not running. Cycle 24VAC power "OFF" and then back "ON" to the
transmitter.

The green ACT LED on the main circuit board is flashing
at 1-second intervals.

No problem, normal operation. No remedy required.

The green ACT LED on the main circuit board is flashing
at 2-second intervals.

The sensor detection system has detected a malfunc-
tioning or missing sensor.

Check sensor probe cable connection. If connection is
OK contact customer service for further assistance.

Wrong probe connected to transmitter. Verify proper sensor probe/connection to transmitter.

The transmitter indicates airflow when the HVAC sys-
tem is not operating.

Sensors are sensitive and will measure very low air
velocities. If a reading is indicated, there is airflow
present where the airflow measuring station is located.

Do not attempt to adjust zero ("offset") since doing so
will result in an error in airflow measurement.  The Low
Limit airflow cutoff value can be set to force the output
signal to zero at very low flows.

No analog output signal is measured at Analog Output
(terminals 1 and/or 3 +, terminal 2 ground) of Wiring
Terminal Block of the transmitter.

Improper output wiring. Verify that 24VAC power is connected at pin 7, and
ground at pin 6 of the Wiring Terminal block. 

Verify that the other non-isolated devices that are sup-
plied with the same 24VAC power source are wired in-
phase (24V power to 24VAC power, ground to ground).
The power input of the transmitter is a half wave rectifi-
er, and requires that all common devices be wired with
common power and ground connections.

The Low Limit airflow cutoff value is above the actual
airflow reading.

Decrease the Low Limit airflow cutoff value in the
Setup Menu until it is below the actual airflow reading.

The analog output signal from the transmitter fluctu-
ates while the airflow and/or temperature readings on
the LCD are steady.

Electrical interference from other devices is creating
noise in the signal wires to the host control system.

The output signal wiring must be shielded.  Individually
ground one or more of the following points: the signal
wire shield at host controls; signal wire shield at the
transmitter, or pin 6 of the Wiring Terminal block of the
transmitter.

The LCD display does not match the readings indicated
by the host control system.

The scaling in the host control system is incorrect. Compare the current configuration of the transmitter
with that of the host control system.  Compare the min-
imum and full scale settings for each output by navigat-
ing through the Setup Menu.

GREENTROL STANDARD LIMITED PARTS WARRANTY
Greentrol products are warranted for 12 months from shipment.  Product will be repaired/replaced free of charge as
described in the Terms and Conditions of Sale.

MAINTENANCE
When transmitter and probe(s) are installed in accordance with recommended guidelines, instrument difficulties are
rare. Issues can be easily resolved by viewing Diagnostic data from the Diagnostic Menu (Figure 11) and by proceeding
through the troubleshooting guide of Table 4. 

Troubleshooting Table 44. TTroubleshooting


