TM_GTx116_R2D

—B’\’.‘ "_‘/"‘/ " ’ Model GTx116

Thermal Dispersion Airflow Measurement

Technical Manual

Gold Series Thermal Dispersion Airflow Measurement Technology

Advantage

Gold Series by Ebtron

Installation, Operation and Maintenance Technical Manual

GTx116

“Plug & Play” Transmitters

Includes Analog output models: GTA116-P, GTA116-F & GTA116-B
Includes RS-485 output models: GTN116-P, GTN116-F & GTN116-B
Includes Ethernet output models: GTE116-P, GTE116-F & GTE116-B

Includes LonWorks® output models: GTL116-P, GTL116-F & GTL116-B

Document Name: TM_GTx116_R2D

(@

ce -

European Union
Shipments

CUS

LISTED

Part Number: 930-0000
EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com

V)
LL

Ll ] g
Xz

LLS
)<
O



l\‘dl'

Thermal Dlspersmn Airflow Measurement

GoLDp SERIES GTx116 TRANSMITTER

LIST OF EFFECTIVE AND CHANGED PAGES

Insert latest changed pages (in bold text); remove and dispose of superseded pages.
Total number of pages in this manual is 44.

Page No Revision * Description of Change Date

1 through 44 .. .R1A .......... Initial Document Release ..., 10/22/2008
1through 44 .. .R2A .......... Major Revision - Firmware Release .......................... 11/18/2008
1,2........... R2B .......... Update document cover and this page from R2AtoR2B ......... 2/18/2009
3through5 ....R2B .......... Republished asrevision R2B .......... ... . ... 2/18/2008
6 .. R2B .......... Added status LED and legend ............. ... 2/18/2009
7 through9 ....R2B .......... Republished asrevision R2B .......... ... . ... 2/18/2008
10............ R2B .......... Added status LED and legend ..............cciiiiiiiiii... 2/18/2009
11............ R2B .......... Republished asrevision R2B .......... ... .. ... 2/18/2008
12 ... .. R2B .......... Added K factor source datainTable3 ........................ 2/18/2009
13... ... .. R2B .......... Added status LEDs and legends ...............c ... 2/18/2009
14 through 17 ..R2B .......... Republished asrevision R2B ......... ... .. ... 2/18/2008
I R2B .......... Added status LEDs and legends ...............c ... 2/18/2009
19,20 ........ R2B .......... Republished asrevision R2B .......... ... . ... 2/18/2008
21 .. R2B .......... Added status LED and legend ............. ... 2/18/2009
12 through40..R2B .......... Republished asrevision R2B ......... ... .. ... 2/18/2008
41 through 43 ..R2B .......... Revised troubleshooting tables for status LED nomenclature ..... 2/18/2009
44 ... ..., R2B .......... Republished asrevision R2B .......... ... .. ... 2/18/2009
1,2........... R2C .......... Update document cover and this page from R2BtoR2C ......... 3/31/2009
3through29 ...R2B .......... NO Change ..ot e e e e e e e e 2/18/2008
30,32 ........ R2C .......... Update menu item order for firmware 5.05 revision ............. 3/31/2009
31,3344 ..... R2B .......... NO ChaNgE . ..ottt e e e 2/18/2008
1,2 .......... R2D .......... Update document cover and this page from R2CtoR2D ......... 4/15/2009
3through11 ...R2B .......... NO ChaNge ..ot e e e e e e e e 2/18/2008
12 ........... R2D .......... Correction to Analog Conversion Table for Unidir’l Airflow (LPS) ...4/15/2009
13to 44 R2B/R2C ...... NO Other Changes ... ..ot e e e e et et et e

TM_GTx116_R2D

Copyright © 2009, EBTRON ®, Inc.
IAll brand names, trademarks and registered trademarks are the property of their respective owners. Information contained within this document is subject to
change without notice. Visit EBTRON.com to view and/or download the most recent versions of this and other documents.

All rights reserved.

EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com



TM_GTx116_R2B

®
GoLDp SERIES GTx116 TRANSMITTER

.\‘-rl‘

Thermal Dlspersmn Airflow Measurement

Table of Contents
L0 | 5
T 0 | [0 0 5
ADVANCED TECHNOLOGY .. u i ti ittt ta st ams e me s aaea st aa s s s s sassansasmssansnsnnsnnsnnsnnsnssnnsnsnns 5
GTx116 TRANSMITTER FEATURES . .. .ottt ittt i e ie sttt an e s as s annassasansnrensnnsnnns 6
ORDERING GUIDE FOR GTX116 TRANSMITTER . ...ttt it i e et s it e e sas s n e a s s ansnsnnsnnsnnns 6
GTx116 TRANSMITTER INSTALLATION . ..ottt ittt i e e is e a s an e s a s s aanasnasansnsenrnnsnnns 7
MeEChaniCal DIMENSIONS . . ottt ettt et e e e et e e e e e e e e e e e e e 7
Power Transformer SEIECtiON . ... ... .. i i it e e 8 (:.J"‘)\
Connecting Power to the Transmitter . ... ... . e e 8
Connecting Sensor Probes to the Transmitter . ... .. o e e et et 9 —
LCD Display and MenuU [tEM KEYS . . . . o vttt ettt et e e et e e e e e et e e e e et e 9 ﬁ" =2
GTAL116 - Analog Transmitter SEt Up ... .oc it i i i i ittt it a s aan s an s ananansasnnenns 10
GTA116 - Analog Output Signal Selection, 0-5VDC / 0-10VDC / 4-20MA . . ..ottt e e e 11 ‘ ’)‘
GTA116 - Converting Analog Output Signals to Airflow and Temperature . ... ... i et 11 J U
GTA116 - Sending a Test Output Signal to the Host Control System .. .. ... i e 11 (--~]
GTNL16 - RS-485 Transmitter Set Up . ..ot ittt e et e et et sa s ea s a s s anasasasanasasasnsnnnsnns 13 — 5
GTN116 - Setting the Network Protocol . ........ ... i i 14 -::::J LII—J
GTN116 - Setting Transmitter Termination Option .. ... . e ee e 14 (.__J
GTN116 - Setting the Network Address . .. .. ..o i i i i it aas 14 )‘
GTN116 - Set BACnet Factory Defaults, BACnet Address and Device Instance Number at First Startup ............ 14 ""
GTN116 - Changing the BACnet Address without changing the Device Instance Number .................... 14
GTN116 - Changing the BACnet Device Instance Number without changing the Address .................... 15
GTN116 - Setting the MS/TP Baud Rate . . ... ... e e e et e e 15
GTN116 - RS-485 Network Wiring CoNNeCtiONS . . ...ttt et e e e et ettt 16
Connecting to an Isolated RS-485 NetWork: . . ...t e e e e et 16
Connecting to a Non-Isolated RS-485 NetWOrk: . .. ...t e e et e 16
GTEL116 Ethernet Transmitter Set Up ... .utiiir i e e ittt et s e ea e a s e anasanaranasnsasnsnnnsnns 18
GTE116 - IP Set Up for BACnet® IP and TCP/IP (see Register Map for Modbus) ...........c. ... 18
GTE116 - Resetting to Factory Defaults (BACnet® IP, Modbus TCP AND TCP/IP ONLY) . ... ... 19
GTE116 - Transmitter Custom Data Acquisition Software Application ......... .. i it 19
GTE116 - Using the Custom Data Acquisition Software .. ... . e e 19
GTE116 - Ethernet Network Wiring CoNNeCtiONS . . . .. .. ottt e e e ettt et 20
GTL116 LONWOrks® Transmitter Set Up . . ovvivr i et ittt e it e e st a s e ea s a s e anasanasanasnrasnsnnnsnns 21
GTL116 - LonWOrks® Network CONNECTIONS . . ...t i ittt e e e e e e e e e e ettt ae s 21
GTLL116 - LoNWOrkS® INTERFACE . . . .ottt et e et e e e e e e e e e e et e e e et et ettt 22
INErOAUCT I ON . L e e e e 22
BasiC DES i PtiON . .ot e e 22
Velocity and Flow Variables and Configuration . ... .. .. ... . et 23
Velocity and FIOW Variables . . . ... . e 23
Velocity and Flow Configuration Properties . .. ... ... i e e 23
Pressure Variables and Configuration Properties . . ... .. oo e 24
PressUre Variables . . ... e e 24
Pressure Configuration Properties . . ... ... .. 24
Temperature Variables and Configuration Properties . . ... ..o e e e e e 24
Temperature Configuration Properties . .. ... ..t e e e e e 25
Default Delta ValUes . .. ..o e e e e e et e e e e e e e e e 25
GTX116 TRANSMITTER SET UP ..ttt ittt it it i e et et e st s s e e aa s a s a st ansansnasansassnsnnsnns 26
Transmitter INtialization . . ... o e 26
Changing the System Of UNits . . .. .. . i e e e e e e e e 27
Factory Defaults for GP1 (-P), GF1 (-F), GB1 (-B) Sensor Probes . . . ... oot e e et 28
TRANSMITTER CALIBRATION ..ttt it ettt et e e aa e a s an s assas s naanassasnnsnssnsnnsnnsnnns 28
CHANGING FACTORY DEFAULT SETTINGS . ..ot ittt st ai et et e s e s e asaasa s a st ansansnnsansnssnsnnsnns 29
SEtUP MENU OtiONS . .ottt e et et e e e e e e e e e e e e e e e e 29
OULPUL SCaIING . ettt e et e e e e e e e e 29
Changing the LCD Display from Velocity FPM to Volumetric Flow CFM (MPS to LPS for Sl units) .................. 29
Converting the Analog Output Signal from FPM to CFM (MPS to LPS for Sl units scaling) .............. .. ... ..... 29
Locking the Configuration Settings . ... ... . it 29
VIEWING SENSOR DAT A .ttt it ittt et et et et ta s s st e s s ama st ansasnnssnssansnsnsssnsnsnssnnsnnns 35
Viewing Sensor Data on the Local LCD DiSplay . . .. ..ottt e e e et 35
Navigating through the DiagnostiCs MENU . .. ... . ot e et 35
Viewing Sensor Data over RS-485 BACnet® or Modbus NetWorks . . ... ..o e e e 35
Sensor Addressing and Probe POSIIONING . . .. .. ..ot 35
3

EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com



®
GoLDp SERIES GTx116 TRANSMITTER

l\‘dl'

Thermal Dlspersmn Airflow Measurement

EB-Link WIRELESS INFRARED COMMUNICATIONS OPTION . ... ici i et e it e e me s aa s n s nsmn s nn s 37
EB-Link Card INStallation . . ... ... e e 38
Obtaining and Installing EB-Link Software . ... ... . e 38
Real Time Duct Traverses Using your PDA . . .. .o e e e et e e e e e 39

FIELD ADJUSTMENT OF FACTORY CALIBRATION . . .ottt ie it e it e s e s e s e s tan e asansnnsnssnsnnsnnsnnns 39
Procedure for 1 Point Field AdJUStMENt . . . ... . o 39
Procedure for 2 Point Field AdJUSTMENt . . . ... . o 40
Adjusting the Low Limit CUtOff . .. .o e e 40
Adjusting the Digital OutpuUt Filter .. ... e 40

MAINTENAN CE . .ottt ittt it ittt st e s e m e e st a s st sttt ansansansassansnsnnsnnsnssnsnnsnnss 41
General Troubleshooting (All GTXLLG SyStemMS) . . . . o v vttt et e e e et et e e e ettt ae s 41
GTA116 Analog Transmitter Troubleshooting . . . .. .. oo oot e e e 42
GTN116 RS-485 Transmitter TroubleshOOting . .. .. .. ot ettt 42
GTE116 Ethernet Transmitter TroublesShooting . . . .. .. oottt e e e 43
GTL116 LonWorks Transmitter TroubleshOoting . . .. .. .. o it e e 43

STANDARD LIMITED PARTS WARRANTY ..ttt i s e s e e aa s a s a et ansansansnasansansnssnsnns 44

List of Figures

Figure 1. GTXLLG TransSmitter . ... ottt et et e et e et e et e e e e e e e e e e 5

Figure 2. GTXL116 Transmitter FEatUres . ... ..ot e e e e e e e e et ettt ettt 6

Figure 3. GTx116 Transmitter Ordering GUIAE . . . . ...ttt e e et e e e et et ettt 6

Figure 4. GTx116 Transmitter Mechanical Detail Drawing . . . ... ...ttt e e e e et e e 7

Figure 5. GTXL16 POWEr CONNECTIONS . . v ittt ittt et ettt et e e et e e e e et e et e e ettt ettt 8

Figure 6. Type A and Type B Transmitter Detail .. .. ..ot e e e ettt et 9

Figure 7. CoNNECtOr Detail . . . .. oot e e e s 9

Figure 8. GTA116 Analog Transmitter Interior Detail .. ... ... ...t e e e e 10

Figure 9. GTN116 RS-485 Transmitter Interior Detail . ... ...t e e e et et e e 13

Figure 10. GTEL116 Ethernet Transmitter Interior Detail . .. .. ..ottt e e e e e 18

Figure 11. GTL116 LonWorks Transmitter Interior Detail . .. ... ... i e e 21

Figure 12. Transmitter Initialization MENU . . . . . ..ot e e e e e e e e et 26

Figure 13. System Of UNits MENU . . ..ottt e e e e e e et et e e e et e ettt e 27

Figure 14. Factory Default LOCK MenU Settings . .. ..ttt e et e 29

Figure 15. Setup Menu Options: -P and -F Sensor Systems (“IP SYS”) . . ..ot e e 30

Figure 16. Setup Menu Options: -B Sensor Systems (“IP SYS”) ...ttt e e e e et e e et 32

Figure 17. Navigating through the Diagnostics Menu (all System of Units) ...t 34

Figure 18. GTx116 Transmitter CONNECTOr Diagram . . ..o vttt e e e e e e et e et e s 35

Figure 19. Recommended Probe Mounting and Connector Locations for Proper Decoding of Traverse and EB-Link Data .36

Figure 20. EB-Link Installation Detail . . . . ... .ot e 37

Figure 21. EB-Link Communication Detail . .. ... ..ottt e e e e e e 38

Figure 22. Typical PDA Display of EB-Link Initial Data Acquisition Screen . ....... ... 38

List of Tables

Table 1. GTX116 Connectivity OplioNS . .. ...ttt e e e e e e e et ettt et e 6

Table 2. GTx116 Power Transformer Selection GUITE . . . . .. ...ttt e e e e ettt aes 8

Table 3. GTA116 Converting Analog to Airflow/Temperature . .. ...ttt e e e et et e e 12

Table 4. GTN116 RS-485 BACNEt ObjeCt List . ...ttt et e et et e et et e e e 17

Table 5. GTN116 RS-485 Modbus RegiSter Map . ..o v vttt e e e e e e e e et et 17

Table 6. GTN116 RS-485 JCI N2® -BUS POINt Map .. ..o ot e e e e e e et et 17

Table 7. GTEL16 BACNEt ObjeCt List . . ..ottt e e et e e et et e et et e e e e 20

Table 8. GTELL16 Modbus RegiSter Map . ...ttt ettt e e e e e e e e e e ettt et et 20

Table 9. GTELLG TCPR/IP EXaMIIE . ettt it ettt e e e e et e e e e e e e et et e e et e et 20

Table 10. GTL116 LonWorks® Node Velocity and Flow Variables . . . ... .. e 23

Table 11. GTL116 LonWorks® Node Velocity and Flow Configuration Properties . ...ttt 23

Table 12. GTL116 LonWorks® Node Pressure Variables . .. ... .. e e e 24

Table 13. GTL116 LonWorks® Node Pressure Configuration . ... ....... ..ottt e e 24

Table 14. GTL116 LonWorks® Node Temperature Variable .. ... ... ... e e e e et 24

Table 15. GTL116 LonWorks® Node Temperature Variable . ......... ... i e e et et et eie e 25

Table 16. GTL116 LonWorks® Node Temperature Variable . ......... ... i et e e e 25

Table 17. Standard “IP” and “SI” Menu Units Abbreviations . ... ... .. . i e et 27

Table 18. Factory Default Menu Settings . ... ... i e e e e e e e e 28

Table 19. General Troubleshooting (All GTXLA6 SYSteMS) ..o v vt ittt e ettt e et e e e e e 41

Table 20. GTA116 Analog Transmitter TroublesShOOtiNg . . .. ..ottt e e e e e et e e 42

Table 21. GTN116 RS-485 Transmitter TroubleshOOting . . ... .. o it et e 42

Table 22. GTE116 Ethernet Transmitter Troubleshooting . ... ... ... i e 43

Table 23. GTL116 LonWorks Transmitter Troubleshooting ... ... ... ottt e e ettt e e 43

4 EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com

TM_GTx116_R2B



TM_GTx116_R2B

GoLDp SERIES GTx116 TRANSMITTER

—-:,1-.—‘ ﬁ‘n. »e
| %Y N \'Jl/v

Thermal Dispersion Airflow Measurement

OVERVIEW

EBTRON'’s top-of-the-line GTx116 (Figure 1) transmitter can
process up to 16 individual sensing points and is compatible with
a number of EBTRON sensor systems. The transmitter requires
24 VAC and provides the host controls with output signals for air-
flow and temperature.

Each transmitter is fully independent of the sensor probes and
does not require field matching to sensor probes.

Figure 2 shows the GTx116 transmitter features. All GTx116
transmitters include a 16 character LCD display that indicates air-
flow, temperature and system status. The display is also used
during configuration and diagnostic modes. Field configuration is
accomplished using a simple four-button interface on the main
circuit board. Individual airflow and temperature measurements
can be displayed from the diagnostic mode and are beneficial as
an HVAC system diagnostic tool. The airflow output signal can be
filtered and a process low limit can be set that forces the output
to zero when the airflow rate falls below the user defined value.
Both features are important for outside air intake applications
that are affected by transient wind gusts at low airflow rates. An
airflow offset and gain feature can be set using the four-button
interface for installations that require field calibration or adjust-
ment. The GTx116 transmitter is available in an analog version
and in network versions as shown in Ordering Guide, Figure 3.

SPECIFICATIONS

Maximum Sensing Points
e 16 (16 airflow + 16 temperature, inde-
pendently processed)

Sensor System Configuration

Output to Host Controls
Output/Protocols Supported:

a.) GTA116: Isolated 0-5*/0-10 VDC or
4-20mA (resolution 0.025% F.S.)

(max.)
. Type A (probes x sensors:  2x8 b.) GTN116: RS-485, 156.25 kbps
(GP1 probes) gWaX(é BACnet®, Modbus, JCI® N2-
- Type B (probes x sensors:  4x4 us

GTE116: 10 BaseT Ethernet,

BACnet®, Modbus, TCP/IP

GTL116: LonWorks® Free

Topology Transceiver

Airflow Output Adjustments:

e Offset/gain (pushbutton LCD dis-
play)

e Airflow Output Signal Filter: O (off)
to 99% (pushbutton LCD display)

e Airflow Low Limit Cutoff: Forces
output to zero below user defined
value

System Diagnostics

e Sensor/transmitter diagnostic

(GP1 probes), 4x1 (GF1 fan inlets c)
and GB1 "bleed" sensors)

Digital Signal Processing d.)

- Microprocessor: Yes

e Multiplexing: 32 individual chan-
nels

e A/D Converter: 12-Bit

"Plug and Play" Sensor Systems
e Probes do not require matching to
transmitter

Power Requirements
e Voltage: 24 VAC (22.8 t0 26.4
VAC), isolation not required

e "Brownout" protection: "Watchdog" mode with notification
reset circuit . Lo
Environmental Limits
e Power: 12 to 20 VA (dependent on e  Operating Temperature: -20° F to
number of sensors) 120° F (28.8° Cto 48.8° C)
e  Protection: Over voltagg, over cur- e  Moisture: O to 99% rh. non con-
rent and surge protection densing (protect from water)

GUS

TV Dt Tranwmtsar

€

European Union
Shipments

LISTED

Figure 1. GTx116 Transmitter

ADVANCED TECHNOLOGY

Microprocessor-based electronics with industri-
al grade integrated circuits.

“Plug and Play” design.

Accepts up to 16 individual airflow and temper-
ature sensor pairs.

LCD display.

Push-button user interface for simple field con-
figuration and diagnostics.

Airflow and temperature output.

Analog output signals and network protocols
interface with all building automation systems.

Expansion port allows for connection to
EBTRON peripheral devices such as the EB-
Link Infra-Red adapter that interfaces with your
PDA for real-time duct traverses.

Network Connectivity
Solutions

©BAGnet*

Enclosure
° Aluminum

User Interface
e Pushbutton and LCD display

Display
e 16 character alpha-numeric dis-
play (auto-ranging)

1 0-5 VDC analog output option
introduced with firmware v. 5.04.

EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com

Compatible Sensor Systems

GP1 probes, GF1 fan inlets, and GB1
"bleed" sensors

Listings

e UL® 873 Airflow & Temperature
Indicating Devices

e CE (European Union -P probe ship-
ments only)

Warranty

e 36 months from shipment

LoNnWoRksS'

Modbus

COMPATIBLE

Ethernet
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GTx116 TRANSMITTER FEATURES

Output signal terminal
connection to fused and

protected output cards @
(Note: not used when optional
network cards are installed.)

e mny

LCD contrast

Transmitter status LED

(Green 1 second flash normal;
2 second flash for fault)

High accuracy
A/D converter

Gold plated interconnects
to optional output cards

Positive locking cable
receptacles with gold
interconnects

Figure 2. GTx116 Transmitter Features

Power switch

Switching power supply
conserves energy and
reduces heat

Pushbutton interface
simplifies field configuration
(Note: devices are plug and play and
generally do not require configuration.)

Expansion port

Multiplexers can independently
measure up to 32 sensor volt-
ages (16 sensing points per
location)

Gold plated interconnects to
sensor input receptacles

ORDERING GUIDE FOR GTx116 TRANSMITTER
GT 116-

—I_—Transmitter Type

Type A 2 x 8 Sensor Connectors
Type B 4 x 4 Sensor Connectors

Transmitter Output

Analog, 0-5vVDC / 0-10VDC or 4-20mA

RS-485, BACnet®, Modbus, JCI® N2-Bus®, BACnet® ARCNET®
Ethernet, BACnet®, Modbus, TCP/IP

LonWorks® Free Topology

rmz>

Figure 3. GTx116 Transmitter Ordering Guide

Table 1. GTx116 Connectivity Options

Output to Host Controls Output/Protocols Supported Airflow Temperature Status

Analog x=A Linear 0-5VDC? / 0-10VDC or 4-20mA Yes Yes Visual Only
BACnet®-MS/TP, BACnet®-ARCNET®

RS-485 x=N Modbus-RTU Yes Yes Yes
JCI® N2-Bus®
BACnet® Ethernet

Ethernet x=E BACnet"IP Yes Yes Yes
Modbus-TCP
TCP/IP

LonWorks® x=L Free Topology Transceiver Yes Yes Yes

! 0-5 VDC analog output option introduced in firmware version 5.04 and forward.

EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com

TM_GTx116_R2B



TM_GTx116_R2B

GoLDp SERIES GTx116 TRANSMITTER

=iz T ANMI g
= AV
-

D I NN=id
Thermal Dispersion Airflow Measurement

GTx116 TRANSMITTER INSTALLATION

The GTx116 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.

The transmitter should be mounted upright in a field accessible location. The enclosure (Figure 4) is designed to accept
3/4 in. (19.0 mm) conduit fittings for signal and power wiring at the top left and right sides of the circuit board. The
transmitter should be located such that the connecting cables from all of the sensor probes reach the receptacles on the
bottom of the transmitter enclosure.

In locations exposed to direct rain and/or snow, the transmitter must be enclosed in a NEMA4 enclosure.

Leave at least 10 in. (254.0 mm) above, and 2 in. (50.8 mm) to each side and bottom, of unobstructed space around the trans-
mitter to allow for heat dissipation and cover removal.

Locate the transmitter in a location that can be reached by all connecting cables from the sensor probes.

Do not drill into the transmitter enclosure since metal shavings could damage the electronics.

>

Mechanical Dimensions
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[63.50]

6.688
[169.86]

1.125
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0.875
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Figure 4. GTx116 Transmitter Mechanical Detail Drawing
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Power Transformer Selection

Select a 24 VAC transformer based on the maximum power requirements indicated on the transmitter label (20 VA) or
from the table below. The operating supply voltage (transmitter power “ON” with all sensor probes connected) should
not be less than 22.8 VAC or greater than 26.4 VAC.

Table 2. GTx116 Power Transformer Selection Guide

Total |Minimum]|| Total [Minimum]|f Total |Minimum]|| Total |Minimum
Sensors| VA Req. [[Sensors| VA Red. ||Sensors| VA Req. ||Sensors| VA Req.

1 12 5 14 9 17 13 19
2 13 6 15 10 17 14 19
3 13 7 15 11 18 15 20
4 14 8 16 12 18 16 20

Connecting Power to the Transmitter

Slide the cover plate up and off of the transmitter enclosure, and ensure that the power switch is in the “OFF” position
before connecting the 24 VAC power source.

Connect 24 VAC power to the large, two position power input terminal labeled “POWER” on the upper right hand side of
the main circuit board (Figure 5). Since the output signals are isolated from the power supply, it is not necessary to pro-
vide an isolated (secondary not grounded) power source.

Fuse
Replace with UL® listed, 1.5 amp, L2 24 VAC
fast acting only 22.8t0 26.4 VAC
P.N. 800-1115 (10 pack) L1 20 VA max.
D) POWER
OUYPUT 24VACIN
D) oM CAUTION HOT L24 ¢ U ON C
0060 |_— Power Switch
EBTRON INC. REPLACE WITH " D
c us ciiey
LISTED

Figure 5. GTx116 Power Connections

Sensor probes must be connected to the transmitter before turning the power switch to the “on” position to properly “flash” sen-
sor calibration data to the transmitter.

& Multiple GTx116 transmitters wired to a single transformer must be wired “in-phase” (L1 to L1, L2 to L2).
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Connecting Sensor Probes to the Transmitter

After mounting the sensor probes and transmitter, connect one or more sensor probe cable plugs to the circular recep-
tacles located at the bottom of the GTx116 transmitter enclosure. Probes are “Plug and Play” and do not have to be
connected to a specific receptacle on the transmitter. Transmitters can accept GP1, GF1 or GB1 sensors. Mixing sen-
sor types on a single transmitter is not permitted. Match probes to transmitter by type (A or B) as indicated on the
tags on the transmitter and sensor probes as shown in Figure 6.

CE Provide a “drip loop” at the transmitter if there will be the potential for water runoff or condensation along the sensor probe
cable(s).

NOT TWIST. Squeeze cable plug “ribs” towards receptacle when removing. Forcing the cable plug in or out of the receptacle will

j Sensor probe cable plugs are “keyed” as shown in Figure 7. Line up plug with receptacle and push straight on to receptacle. DO
damage the connectors and void warranty.

If traverse data is desired, the probes should be installed and connected to the transmitter using the mounting convention spec-
ified in the separate GP1 sensor probe manual. Proper installation simplifies sensor location decoding during data analysis.

TYPE A TRANSMITTER TYPE B TRANSMITTER

Accepts 1 or 2 probes up to 8 sensors each. Accepts 1 to 4 probes up to 4 sensors each.

Figure 6. Type A and Type B Transmitter Detail

Align Small Key and Slot

SQUEEZE
3 SQUEEZE
RECEPTACLE

LOCKING TABS
SQUEEZE | 0CKED INTO

UNDERCUT IN

RECEPTACLE

Align Large Key and Slot Squeeze and Pull to Remove

DO NOT TWIST!
Cable End Plug Transmitter Receptacle

Figure 7. Connector Detail

LCD Display and Menu Item Keys

Following a brief initialization at power up, the GTx116 LCD display automatically displays airflow and temperature
when duct/plenum probes (GP1), fan inlet probes (GF1) or ‘bleed’ air flow sensors (GB1) have been connected. Refer
to the menus and descriptions which appear later in this manual for a complete description of programming features.
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GTA116 - Analog Transmitter Set Up

The GTA116 provides independent 12-bit (4096 discrete states) linear analog outputs for airflow at OUT1, and for tem-
perature at OUT2; each with over voltage and over current protection. The EBTRON Analog output card plugs directly
onto the main circuit board as shown below. Airflow and temperature outputs are field selectable for either

VDC (0-5*VDC / 0-10VDC) or mA (4-20 mA). Outputs are galvanically and optically isolated from the main power sup-
ply to permit simple integration with virtually all building automation systems.

To wire the output signal, slide the cover plate up and off of the enclosure. Ensure that the power switch is in the “OFF”
position. Connect signal wires for airflow rate and temperature to the small, three position output terminal labeled “OUT-
PUT” on the upper left hand side of the main circuit board as indicated in Figure 8. Airflow output is at terminal 1, and
temperature output is at terminal 2.

' When configured for a 4-20mA output, the GTA116 is a “4-wire” device. The host controls should not provide any excitation volt-
H age to the output of the GTA116.

1 - Airflow (Output 1)
2 - Temperature (Output 2)

_-COM - Signal Common

LCD Display

N\

CAUTION HOT

oL - P

REPLACE WITH

N /Q/ON / OFF Power Switch

Menu Input Keys
_ESC

T
A

15 AMP E&

FAST ACTING ONLY . /O\ OFF
o [O o

CONTRAST

Transmitter Status LED

(Green 1 second flash normal;
2 second flash for fault)

| ENTER
Analog Output Card ~__
P.N. 800-5015 SW1, SW2 DETAIL
OUT 2 A mAl 1
Fuse, Temperature Output: : [ 1
Replace with UL® listed, Yvocg [T b
0.125 Amp only —SwW2

P.N. 800-1105 (10 Pack) Temperature Output Select

mA or VDC (default: mA)

228 (4-20mA or 0-5* /0-10VDC)
—e&z=
OuUT 1— e SETUP MENU MUST BE CHANGED!
Fuse, Airflow Output g o P,
use '|r ow 'u pu 8 S_E ME_E 5868 BAEGE
Replace with UL® listed, aa] g e w e om (D e e o e
0.125 Amp only. teee seee HODE-OEEE ~Swi

| Airflow Output Signal Select
mA or VDC (default: mA)

T T . . (4-20mA or 0-5¢ /0-10VDC)

| | | | | | | | SETUP MENU MUST BE CHANGED!

P.N. 800-1105 (10 Pack)

Figure 8. GTA116 Analog Transmitter Interior Detail

* 0-5 VDC analog output option introduced with firmware version 5.04.
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GTA116 - Analog Output Signal Selection, 0-5*VDC / 0-10VDC / 4-20mA

The analog outputs signal type at OUT1 (airflow) and OUT2 (temperature) can each be set for mA or VDC output via
switches SW1/SW2 (Figure 8) and by selecting 4-20mA, 0-5'VDC or 0-10VDC ranges in Setup menu options *0OUT1= /
*QUT2= settings (Figures 15 and 16). When changing Setup menu options *OQUT1= or *QUT2=, the LCD display pro-
vides a user prompt (“SET SW1/SW2 ON BOARD”) to set SW1 and/or SW2 switches to the proper position. The trans-
mitter is shipped from the factory with SW1/SW2 and Setup menu options *0QUT1= and *OUT2= all set for 4-20mA.

f To change the analog output signal type at OUT1 or OUT2, the corresponding switch (SW1/SW2) settings AND the Setup menu

*QUT1=/ *0UT2= settings must ALL agree. Referto Figure 8 for SW1/SW2 and Figures 15 and 16 for Setup menu selections.

GTA116 - Converting Analog Output Signals to Airflow and Temperature

Since the accuracy of the GTA116 is “percent of reading” there should be no need to reconfigure the default output
scales listed inside of the transmitter cover. However, factory default settings can be easily reconfigured in the field (see:
CHANGING FACTORY DEFAULT SETTINGS).

The equivalent volumetric flow full scale reading can easily be determined by multiplying the full scale reading by the free
area where the airflow measuring station is located (free area x 1000 for S.I. scaling when the area is calculated in
square meters). For -P units, the free area is electronically programmed into the probe, and is printed on the hang-tag
of each sensor probe. For -F and -B units, the free area must be determined after the units are installed. Table 3 lists
specific conversion factors for analog voltage or current options for each sensor type.

GTA116 - Sending a Test Output Signal to the Host Control System

A test output signal between 0 and 100% of the full scale output (4 to 20 mA or 0-5*VDC/0-10VDC) can be provided by
the GTA116 transmitter to verify proper conversion of the output signals from the GTA116 transmitter at the host control
system. To set a fixed output signal for airflow and temperature, simultaneously press and release the “ENTER” and
“ESC” buttons within 10 seconds of power up. Use the “DOWN” arrow button until “*TESTOUT=0%" is displayed. Press
the “ENTER” button and use the “UP” and “DOWN” arrow buttons to select an output between 0 and 100% of the full
scale. Press the “ENTER” button to set the output percentage. Press the “ESC” button when verification is complete to
return to the normal operating mode.

* 0-5 VDC analog output option introduced with firmware version 5.04.
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Table 3. GTA116 Converting Analog to Airflow/Temperature

When OUTPUT 1 is Configured as Linear Airflow (FPM, MPS):
ANALOG OUTPUT SCALING AND TYPE

oo 0-10 VDC 0-5 vDC" 4-20 mA
Unidirectional Airflow
(FPM, MPS) Output Voltage/10 x FS1 Output Voltage/5 x FS1 (Output Current-4)/16 x FS1
Unidirectional Airflow
(CFM) Area (SQF) x Output/10 x FS1 Area (SQF) x Output/5 x FS1 Area (SQF) x (Output - 4)/16 x FS1
Unidirectional Airflow
(LPS) Area (SQM) x Output/10 x FS1 x 1000 [Area (SQM) x Output/5 x FS1 x 1000 Area (SQM) x (Output - 4)/16 x FS1 x 1000
Bidirectional Airflow
(FPM,MPS) (-B only) (Output Voltage - 5)/5 x FS1 (Output Voltage —2.5)/2.5 x FS1 (Output Current - 12)/8 x FS1
Bidirectional Airflow Kv x (Output Voltage - 5)/5 x FS1 Kv x (Output Voltage —2.5)/2.5 x FS1 Kv x (Output Current - 12)/8 x FS1
(CFM) (-B only) K is determined by field measurement |K is determined by field measurement or K is determined by field measurement
Bidirectional Airflow or from K tables in Bleed Sensor from K tables in Bleed Sensor Technical or from K tables in Bleed Sensor
(LPS) (-B only) Technical Manual, TM_GB1. Manual, TM_GB1. Technical Manual, TM_GB1.

When OUTPUT 1 is Configured as Volumetric Airflow (CFM, LPS):
ANALOG OUTPUT SCALING AND TYPE

TO CONVERT TO o1ovpe 05 voe! 20mA
Unidirectional Airflow
(CFM, LPS) Output Voltage/10 x FS1 Output Voltage/5 x FS1 (Output Current - 4)/16 x FS1
Bidirectional Airflow
(CFM, LPS) (-B only) (Output Voltage - 5)/5 x FS1 (Output Voltage —2.5)/2.5 x FS1 (Output Current - 12)/8 x FS1

When OUTPUT 1 is Configured as Pressure (iWC, PA):
ANALOG OUTPUT SCALING AND TYPE

TO CONVERT TO 0-10VDC 05 vDC! 20 mA
Unidirectional Pressure
(WC, PA) Output Voltage/10 x FS1 Output Voltage/5 x FS1 (Output Current - 4)/16 x FS1
Bidirectional Pressure
(WC, PA) (Output Voltage - 5)/5 x FS1 (Output Voltage —2.5)/2.5 x FS1 (Output Current - 12)/8 x FS1

When OUTPUT 2 is Configured as Temperature (°F,°C):
ANALOG OUTPUT SCALING AND TYPE

0-10 VDC 0-5 VvDC* 4-20 mA

TO CONVERT TO
Temp (°F,°C) Output Voltage/10 x (FS2 - MS2) + MS2 |Output Voltage/5 x (FS2 - MS2) + MS2  |(Output Current - 4)/16 x (FS2 - MS2) + MS2

NOTES:

10-5vDC analog output option introduced in firmware version 5.04 and forward.
FS1is OUTPUT1 full scale analog output value from SETUP MENU.

FS2 is OUTPUT2 full scale analog output value from SETUP MENU.

MS2 is OUTPUT2 minimum scale analog output value from SETUP MENU.
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GTN116 - RS-485 Transmitter Set Up

The GTN116 provides an RS-485 differential bus/line transceiver designed to integrate with various network protocols
and topologies via on-board field selectable option switches. The EBTRON RS-485 output card plugs directly onto the
main circuit board as shown below. Network protocol, MS/TP address/device instance number and line termination are
all selected via separate dip switches as shown in Figure 9. The transmitter must be configured for proper protocol,
address, device instance and termination prior to power up. Therefore, wiring to the RS-485 network will be accom-
plished following configuration of the DIP switches.

The transmitter is shipped from the factory with the default protocol set to BACnet® MS/TP (Master), network address
1, (as well as Device Instance 1) and No Termination. The following paragraphs detail initial transmitter termination, dip
switch settings, wiring and set up procedures for the GTN116 transmitter. Note that the network address and device
instance number will initially be set to the same value. The later paragraphs in this section detail the procedures to
establish unique address and device instance number values.

Power Switch PROTOCOL DIP Switch
Position Network
OUTPUT(égeo;SUiEg \ 1 2 Protocol
> - off | off JCI® N2-bus®
Connections below) 5 OUTPUT cAunow POWER . off | on ModbusRTU
) com LU on | off BACnet® MS/TP Master
LCD Dlsplay\ O % % u on | on BACnet® ARCNET®

Pl Tt
EBTRONINC. REPLACE WITH

400-1810 REV.J 1.5 AMP
GTx116 Main

Transmitter Status LED \ FSTACTNGONLY
(Green 1 second flash normal; CONTRAST

ACT LED
/ (Green indicating RS-485 network activity).

/

ADDRESS (Device Instance*)

2 second flash for fault)
) X // DIP Switch
DIP Switch Number and Position Network
RS-485 Output Card 2|1 3|4|5]|6]| 7| 8]|Address

P.N. 800-5021 off | off | off | off | off | off | off [ 0
off | off | off | off | off | off | off 1
on | off | off | off | off | off | off

on | off | off | off | off | off | off

O \O
RS-485 Connections

imih
Yy

2
3
L 1

on|lon|on|on|on|on|on 255

COM* \

- *Device Instance is initially set to the same value
NET \ as Address. See text to set unique values.
NET +\ To reset BACnet® factory default settings,

*CAUTION
For ISOLATED output, the COM

first power down the transmitter, then
move ADDRESS switch 8 to “ON” and

RS-485

connection MUST BE CONNECT- o power up transmitter. Lastly, move switch
ED to the network common for Nile 8 to “OFF” when complete.
proper operation. ®  wYyo-

For NON-ISOLATED output, the - TERMINATION

j . QQE_E OOgE e e on w o e ow
COM connection MUST BE CON Y mer ee BE8EBE BGG6 TERMINATION DIP Switch

NECTED to the common ground 3k 3k o ow o oo g E

that the other network devices 99e9 0009 HHOETOOOD o990 00 \ DIP Switch Position Network
are using (typically the ground 1 2 3 4 Termination
side of the 24VAC supply, which off | off | off | off No Termination
is the L2 lug of the POWER ter- off | on | on | off End of Line
minals). Refer to RS-485 on | off | off | on Fail-safe Bias
Network Wiring Connections

paragraph for additional detail. Figure 9. GTN116 RS-485 Transmitter Interior Detail

If the DIP switches are changed after power up, the transmitter must be turned “OFF” and then “ON” for the new switch positions
to be recognized and stored.
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GTN116 - Setting the Network Protocol

The GTN116 transmitter is shipped from the factory with the default protocol set to BACnet® MS/TP (Master). Network
protocol can be changed by powering the transmitter OFF, and then setting the PROTOCOL Dip switch to the desired
protocol as shown in Figure 9. When changing protocols, ensure that network wiring, address selection, baud rate and
network termination options have been set as required for the new protocol. When the transmitter is powered ON, the
new network protocol will become effective.

GTN116 - Setting Transmitter Termination Option

The GTN116 includes termination selection options permitting appropriate termination depending upon where in the
network or network segment the transmitter is connected. Options for NO TERMINATION (default setting), END OF LINE
TERMINATION (120 ohms), or FAIL SAFE BIAS are available by setting the DIP switch labeled “TERMINATION” (Figure 9)
on the circuit card. To ensure reliable network operation, only one network device on each network segment should be
terminated with either of the following methods:

An END OF LINE termination resistance of 120 ohms (nominal) can be installed at only one device located at either
end of the network segment between the NET+ and NET- (A and B) communication lines.

As an alternative, any one device that is connected on the network segment that is equipped to provide a FAIL SAFE
BIAS between the NET+ and NET- (A and B) communication lines will guarantee that the entire bus segment is in a
known state during idle-line conditions (when no device is driving the bus). This is the preferred termination method.

Check the network/network segment to ensure that only 1 device is terminated with either of these methods. If multiple
devices are terminated as described above, network segment operation will be adversely affected.

If the network or network segment is already terminated properly as described above, then set the TERMINATION dip
switch for the NO TERMINATION option to ensure that the transmitter communicates properly on the network.

GTN116 - Setting the Network Address

The ADDRESS DIP switch performs differently for BAChet and for N2 and Modbus protocols. When the GTN116 is set
for N2 and Modbus protocols, the ADDRESS switch is read constantly by the transmitter during operation. The address
can therefore be changed at any time without the need to reset transmitter POWER. All eight switches are used to
allow a maximum address of 255. However, for BACnet, the setting of ADDRESS DIP switch number 8 at initial trans-
mitter POWER ON determines the BACnet device instance and address as described in the following paragraphs.

GTN116 - Set BACnet Factory Defaults, BACnet Address and Device Instance Number at First
Startup

For BACnet MS/TP and BACnet ARCNET protocols, each device on the network segment must be assigned a unique
address between 1 and 127 for the network segment it will be connected to prior to power up. EBTRON provides a
method to set the BACnet address and the Device Instance Number by setting the ADDRESS DIP switches 1-8 on the
GTN116 Network Card (Figure 9).

The following procedure will reset all GTN116 transmitter BACnet objects to their factory default values, and will also set
the transmitter BACnet address and Device Instance Number to the same value: (Refer to the following 2 paragraphs to
change the address and device instance number independently).

a. Ensure that the POWER switch is in the OFF position.

b. Set the ADDRESS dip switches 1-7 to the desired BACnet address (1-127).

c. Set the ADDRESS dip switch number 8 ON (default switch).

d. Set the POWER switch to the ON position.

e. Wait at least 10 seconds.

f. Return ADDRESS dip switch number 8 OFF. The BACnet Address and Device Instance are now set to the num-

ber selected by the ADDRESS dip switches 1-7 in step b.

GTN116 - Changing the BACnet Address without changing the Device Instance Number
The following procedure is only effective for BACnet MS/TP and BACnet ARCNET protocols. To change the BACnet
address and permit the Device Instance Number to remain unchanged from the value previously selected:
a. Ensure that the POWER switch is in the OFF position.
b. Set ADDRESS switches 1-7 to the desired BACnet address (1-127).
c. Set ADDRESS dip switch number 8 to OFF (default switch).
d. Set the POWER switch to the ON position. The BACnet address is now set to the value set in step b, and the
Device Instance Number remains at the previous value.
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GTN116 - Changing the BACnet Device Instance Number without changing the Address

The following procedure is only effective for BACnet MS/TP and BACnet ARCNET protocols. The Device Instance
Number can be changed to any number between 1 and 4,194,302 by writing to the Device Object's Object Identifier
Property over the network, without affecting the BACnet address.

GTN116 - Setting the MS/TP Baud Rate

The GTN116 transmitter is set at the factory for an MS/TP baud rate of 76,800 baud. The MS/TP baud rate can be
changed if necessary over the network, or at the GTN116 transmitter as follows:
a. Allow transmitter to start up with correct MS/TP address set in prior paragraph.
b. Record the MS/TP address switch setting so that you can re-set it after completion of MS/TP Baud rate selec-
tion.
c. Set ADDRESS DIP switches 1-4 (Figure 9) to the desired baud rate as follows:

MS/TP Baud Rate Selection
(Use ADDRESS DIP Switch)

ADDRESS DIP Switch Number/Position MS/TP
12|34 |5|6]7]8 Baud Rate
off | off | off | off [ X X X X Auto Baud
on|off{offfoff|] X | X | X | X 76,800
off | on | off | off | X X X X 38,400
off | off | on | off | X X X X 19,200
off | off | off [ on | X X X X 9,600

Only Address Switches 1-4 are used to set the Baud
Rate - See text.

d. Set ADDRESS DIP switch 8 to ON for at least 1 second, and then set it back to OFF. This will select and store
the new value.
e. Restore the ADDRESS DIP switches 1-4 to the address setting recorded in step b. MS/TP Baud rate is now set.

NOTE

These switches only affect MS/TP baud rate; and not any other network protocols. ARCNET runs at 156.25k baud; N2
runs at 9600 baud, and Modbus defaults to 9600 baud, but can be changed to 19.2k baud by writing to it over the
network (see “Function 06” in Table 5).
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GTN116 - RS-485 Network Wiring Connections

Ensure that the transmitter termination, protocol and address/device instance number have been properly set up as
previously described. The GTN116 RS-485 network circuitry is isolated from the 24VAC power and “floats” with
respect to ground by default. This allows for interface with both isolated and non-isolated networks. To wire the output
signal, slide the cover plate up and off of the enclosure. Ensure that the power switch is in the “OFF” position.
Determine whether the RS485 network requires an isolated or non-isolated interface to the GTN116, and connect
cables as outlined in the appropriate paragraph that follows. Pay particular attention to the network common connec-
tion and termination DIP switch requirements for each type of connection. Connections are made at the three position
terminal block labeled “RS-485” on the lower left hand side of the RS-485 circuit board as shown in Figure 9.

Connecting to an Isolated RS-485 Network:

Connect the NET+, NET- and COM terminals to the network with shielded twisted pair cable meeting the specifications
defined in the previous paragraph (typically using two pairs, with one wire not used; one pair for +/- and both wires in
other pair for GND when using 2-pair cable). The connection to the network must be made in a "daisy chain” configura-
tion. "T" connections and stubs are NOT permitted. The shield should be terminated at one end on the network only. If
the HTN104 is not the first or last device, set the on-board termination DIP switches for NO TERMINATION. If the HTN104
is the first or last device, set the on-board termination DIP switches to either END OF LINE or FAIL SAFE BIAS termination.

*CAUTION
For ISOLATED output, the COM connection MUST BE CONNECTED to the network common for proper operation.

Connecting to a Non-Isolated RS-485 Network:

Connect the NET+ and NET- terminals to the network with a shielded twisted pair cable meeting the specifications
defined in the previous paragraph. The connection to the network must be made in a "daisy chain” configuration. No "T"
connections or stubs are permitted. The shield should be terminated at one end on the network only. If the HTN104 is
not the first or last device, set the on-board termination DIP switches for NO TERMINATION. If the HTN104 is the first or
last device, set the on-board termination DIP switches to either END OF LINE or FAIL SAFE BIAS termination. Because
the HTN104 output is isolated, the COM terminal must be connected to the "common ground" that the other devices on
the network are using as their ground reference. This is typically the ground side of the 24VAC supply (L2 on the HTN104
POWER terminals).

*CAUTION
For NON-ISOLATED output, the COM connection MUST BE CONNECTED to the common ground that is used by the

other network devices (typically the ground side of the 24VAC supply; the L2 terminal at the POWER connector block
as shown in Figure 9).

Tables 4 through 6 list the specific values provided for each communication protocol.
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©BAGnet"

BACnet® ARCNET®
BACnet® MS/TP

Table 4. GTN116 RS-485 BACnet Object List
Baud Rates: 9.6, 19.2, 38.4, 76.8, 156.25* Kbps

Type, Instance Description Default Units
Device, 1 Device Object
Analog Input, 1 Airflow FPM
Analog Input, 2 Differential Pressure in.w.c.
Analog Input, 3 Temperature °F
Analog Value, 1 Area sq.ft.
Analog Value, 2 Baud Rate None
Analog Value, 3 Airflow Traverse FPM
Analog Value, 4 Temp Traverse °F
Binary Value, 1 Auto Baud Rate Detection None

* 156.25 Kbps on BACnet® ARCNET® only.

User Executed Services Supported:
Subscribe COV, Read Property, Write Property,
Device Communication Control, Who-Is

Modbus

Table 5. GTN116 RS-485 Modbus Register Map

REGISTER MAP

Baud Rate: 9,600 or 19,200 bps

MOdbUS RTU IEEE Floating Point Binary

Function | low/high word | high/low word Length | Units Point Description Range/Value
02 10001 1 Status 0:0K, 1:Trbl.
04 30001 30007 2 FPM Airflow 0 to 15,000
04 30003 30009 2 in.w.c. Differential Pressure -25t0+2.5
04 30005 30011 2 °F Temperature -20 to +160
04 30013 1 Sensor Type 1= Probe, 2 = Bleed,

255 = Fan

04 30014 1 Connector C1 Sensors Oto 8
04 30015 1 Connector C2 Sensors Oto 8
04 30016 1 Connector C3 Sensors Oto 8
04 30017 1 Connector C4 Sensors Oto 8
04 30018- 30049|30082 - 30113 32 FPM Airflow Traverse 0 to 15,000
04 30018 30082 2 FPM Insert 1 Flow 0to 15,000
04 30049 30113 2 FPM Insert 16 Flow 0 to 15,000
04 30050 - 30081| 30114 - 30145 32 °F Temperature Traverse -20 to +160
04 30050 30114 2 °F Insert 1 Temp -20 to +160
04 30081 30145 2 °F Insert 16 Temp -20 to +160
06 40201 1 Modbus Baud Rate 0=9,600 1=19,200

-\
METASYS?

COMPATIBLE
JCI® N2-Bus®

Table 6. GTN116 RS-485 JCI N2° -Bus Point Map

POINT MAP
Baud Rate: 9600 bps
NPT? NPA? Units Point Description Range/Value
Al 1 FPM Airflow 0 to 15,000
Al 2 in.w.c. Differential Pressure -25t0+2.5
Al 3 °F Temperature -20 to +160
BI 1 Status 0:0K, 1:Trbl.

“Network Point Type
Network Point Address
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GTE116 Ethernet Transmitter Set Up

The GTE116 provides a full duplex IEEE 802.3 ethernet interface with automatic re-transmission on collision and cyclic
redundancy checking on network data. An on-board microcontroller performs over 7 million instructions per second to
insure minimal network latency. Link status as well as network activity are available via on-board LED indicators. The
EBTRON Ethernet output card plugs directly onto the main circuit board as shown below.

The transmitter must be configured for proper protocol prior to power up. Therefore, wiring to the ethernet network will
be accomplished following configuration of the DIP switches. The transmitter is factory shipped with the protocol set
for BACnet® Ethernet. The PROTOCOL DIP switch is located on the output card (Figure 10).

,o:j If the DIP switches are moved after power up, the transmitter must be turned “OFF” and then “ON” for the new switch positions to
be activated.

GTE116 - IP Set Up for BACnet® IP and TCP/IP (see Register Map for Modbus)

Setup requires writing a text string to the device object location property (BACnet®) or through your web browser (TCP/IP).
The Default IP address is 10.0.0.100, where the address format = wwwxxxyyyzzz.

Example: 10.0.0.100 enter as 010000000100. Tables 7 through 9 list the specific features of each protocol.

BACnet®IP TCP/IP

IP Address text string: SETIP{address} http://{ipaddress}/SETIP{address}
Subnet Mask text string: SETMK{address} http://{ipaddress}/SETMK{address}
Default Router text string: SETRT{address} http://{ipaddress}/SETRT{address}

Not used - See RJ45
Ethernet Connector Below

= Power Switch
OUTPUT Y

CAUTION HOT

.

REPLACE WITH

EBTRON INC.
400-1810REV. ) q . 15AMP . D
GTx116 Main

FAST ACTING ONLY

D3 - Transmitter Status LED

(Green 1 second flash normal;
2 second flash for fault)

_—

/ .
/LCD Display
—

CONTRAST

-

— LINK LED (green) indicates ethernet Link status

ACT LED (green) indicates ethernet activit

Protocol DIP Switch

et .
© Position Protocol/Reset Default Addresses
% 1 2
2 off | off BACnet® Ethernet
3
g off | on BACnet® IP, Modbus TCP, TCP/IP
2 k
= S [ & on | off Not Used
E SRR Set IP to 10.0.0.100
%éé [E=aai s on | on Set Subnet Mask to 255.255.255.0
NN Sa— —— Set Default Router to 10.0.0.1
BETE B HBH8E8 BE884 -

f o9 8585@808E oe3s ob i Ethernet Output Card

P.N. 800-5025

] L ] RJ45 Ethernet Connector

Figure 10. GTE116 Ethernet Transmitter Interior Detail
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GTE116 - Resetting to Factory Defaults (BACnet® IP, Modbus TCP AND TCP/IP ONLY)

Addresses can be reset using the GTE116 hardware. First, turn the power switch on the main circuit card to the “OFF”
position. Set SW1 to posl=on, pos2=on. Turn the power to the “ON” position for 1 second or more. Turn the power
switch to the “OFF” position and set SW1 to the proper protocol for the network (see Figure 9).

GTE116 - Transmitter Custom Data Acquisition Software Application

EBTRON provides free software to communicate with GTE116 Ethernet transmitters allowing users to write custom data
acquisition software with Microsoft® Excel® using any 10base-T Ethernet connection (RJ45). Software can be down-
loaded at www.ebtron.com/ethernet.

EBTRON assumes that the user is knowledgeable regarding the use of Microsoft® Excel® and Visual Basic® for
Applications (VBA) and can properly setup Microsoft® Windows® for Ethernet communications to the EBTRON transmit-
ter.

GTE116 - Using the Custom Data Acquisition Software

Copy the dynamic link library GTEModbus.dll and the GTEModbus.bas module into the folder that you will save your com-
pleted Excel® file in. You must open your Excel® document from its specified location for the dll files to be recognized.

Set the macro security to medium (Macro>Security>{select Medium}). If you have not previously selected medium, you
must close then reopen Excel® for the settings to take effect.

Create your spreadsheet and open the Visual Basic Editor® (Tools>Macro>Visual Basic Editor).
Import the module GTEModbus.bas into your project (File>Import>{GTEModbus.bas}).
The module contains two functions:
GTE116_MODBUS_READ_FPM (ByVal IP As String, ByVal Delay As Integer)
(returns velocity in fpm or the error codes 99999 or 99998)
GTE116_MODBUS_READ_F (ByVal IP As String, ByVal Delay As Integer)
(returns average temperature in °F or the error codes 99999 or 99998) where
IP is a string equal to the transmitter IP Address
Delay is an integer equal to the delay between readings in ms
Example:

Private Sub CommandButton_1_Click()
Dim Airflow As Double
Dim Temperature As Double

'This code returns a double precision variable for Airflow and Temperature when a button on
‘the active worksheet named CommandButton_1 is clicked.

'The value for Airflow is written to the worksheet cell at row 1, column 1 (cell A1).

'The value for Temperature is written to the worksheet cell at row 2, column 1 (cell B2).

'The IP address is 10.0.0.100 (device default value if not set by user).

'The delay between readings is 500 ms (0.5 seconds).

Airflow = GTE116_MODBUS_READ_FPM(“10.0.0.100”, 500)
Temperature = GTE116_MODBUS_READ_F(“10.0.0.100”, 500)
Cells(1, 1) = Airflow
Cells(2, 1) = Temperature

End Sub
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GTE116 - Ethernet Network Wiring Connections

Ensure that the transmitter termination, protocol and address/device instance number have been properly set up as
previously described. Ensure that the power switch is in the “OFF” position. Connect the 10base-T ethernet connec-
tion (RJ45) to the female connector on the output card as shown in Figure 10.

Tables 7 through 9 list the specific values provided for each communication protocol.

Table 7. GTE116 BACnet Object List

= MQ -‘@ OBJECTS
q? Type Description Default Units

Device Device Object
® ® Analog Input Airflow FPM
BAChet Ethernet Analog Input Differential Pressure in.w.c.
BAcnet® IP Analog Input Temperature °F
Analog Value Area sq.ft.

Table 8. GTE116 Modbus Regjster Map

M d b REGISTER MAP
O u S IEEE Floating Point Bi
inary
Function | low/high word | high/low word Length | Units Point Description Range/Value
M Od b us TC P 01 00001 1 Status 0:0K, 1:Trbl.
03 40001 4 IP Address
03 40005 4 Subnet Mask
03 40009 4 Default Router
04 30001 30007 2 FPM Airflow 0 to 15,000
04 30003 30009 2 in.w.c. Differential Pressure -25t0+2.5
04 30005 30011 2 °F Temperature -20 to +160
Table 9. GTE116 TCP/IP Example
TCP / IP http://{IPAddress} http://{IPAddress}/DP.htm

EBTRON GTE 116 EBTRON GTE 116

Normal | 1210.29 80.84 Normal ' -0.48121 80.01
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GTL116 LonWorks® Transmitter Set Up

The GTL116 includes a full featured LonWorks® compatible interface. The EBTRON LonWorks output card (part number
800-5030) plugs directly onto the GTL116 main circuit board as shown below. It includes a high speed FTT-10A, 78k

baud free topology transceiver interface that is relatively insensitive to network wiring topology. The GTL116 may be pre-
configured using the GTL116.XIF file available for download at www.ebtron.com/lonworks, or configured at installation

via direct LonWorks® parameter upload from the GTL116 transmitter. A service push-button and LED are provided for )
standard installation. A “Wink” LED is provided for easy device identification. An “Activity” LED and separate transmit UJ‘
and receive “TX” and “RX” provide visual indication of transmitter and communication status. The “Activity” LED normal- LL a

ly flashes on for 1 second, off for 1 second when the card is commissioned and online, and remains illuminated con- '::'::JE’:)
stantly if there is an error {t] <Zt
To wire the output signal, slide the cover plate up and off of the enclosure. Ensure that the power switch is in the “OFF” ‘.'JL':)E
position. Connect network cables to the small, three position output terminal labeled “OUTPUT” on the upper left hand . 5
side of the main circuit board (shown below) at terminals 1 and 2 only. ("']E

S 13
GTL116 - LonWorks® Network Connections OF

Nuus!

Connect the transmitter output to the LonWorks bus in a "daisy-chain" configuration using a shielded, twisted pair com- “ l')‘
L

munication wire with a signal ground conductor (3 wires and a shield). The transmitter provides an output that is iso-

lated from the main power input. Connect the LonWorks cable at the “OUTPUT” terminal block as follows:

OUTPUT TERMINAL SIGNAL DESCRIPTION
1 NET+
2 NET-
CoM COMMON (NOT USED)

(The shield will typically be grounded at one end of the bus and not connected to the transmitter terminals.)

0L PowerSwich

CAUTIONHOT L2 L

1 - (connect to network)—
REPLACE WITH -

BTRON INC.
400-1810REV. ) 1.5 AMP

2 - (connect to network)/ Gl 16 Main

s
-

FAST ACTING ONLY m : 0
()

O
¢]

CONTRAST

COM - Not used”]
T

\

- LCD Display

Transmitter Status LED _|

(Green 1 second flash normal;
2 second flash for fault)

PoM s\ * v ENTER
Activity LED Red ) —\g P ~a [F—3 6 —o
cuvity e \\O e O@of @ @

TX LED Green~

/LonWorks® Output Card
P.N. 800-5030

o
o
o
o
o
o
[imif
cooooQ

\

RX LED Green\

d

CODPDDDDDH

Service LED Yellow~

0000000000

Service Button—

Wink LED Green—

BaEs aaE8H
sese oess 08B8EDHHEE

Figure 11. GTL116 LonWorks Transmitter Interior Detall
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GTL116 - LonWorks® INTERFACE

Introduction

The Ebtron LonWorks interface adapter is designed to provide an output capability for connection to an Echelon
LonWorks based network. Two basic function blocks are provided. These include a node object and a gtx116 function
block.

The node object is used for overhead activities on the LonWorks bus. This object is of little interest to the end user.

The gtx116 function block contains a set of network variables and configuration properties that allow the end user to
monitor various parameters related to airflow, pressure, and temperature that are generated by the transmitter.

Basic Description

The LonWorks protocol is based on "network variable objects"("nvo"). Each device on the network communicates with
other devices by "connecting" to the variables of the device it wishes to monitor. These variables consist primarily of
pre-defined types that are part of the network specification.

Additionally, a special class of network properties is defined to allow the configuration of various parameters within a
device. These are intended to control the basic operation of a device.

All network variables are defined in terms of "SNVT_xxx". SNVT is an acronym for Standard Network Variable Type.
"xxx" is a descriptive phrase that relates to the units used by the parameter represented by the variable. All of the vari-
ables described below are always visible on the network; however, some variables are meaningful only with certain
types of sensors attached to the transmitter. Tables 10 through 16 describe each of the variables used and the config-
uration properties for each.

All configuration properties are defined in terms of "SCPTxxx". SCPT is an acronym for Standard Configuration Property
Type. There are configuration properties that apply to multiple objects, but may not be listed directly under them when
viewed on the network. Check the "applies to" tag in the description for the configuration property in the following sec-
tions.

EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com

TM_GTx116_R2B



TM_GTx116_R2B

GoLD SERIES GTx116 TRANSMITTER

—— m »e
= 1 LY
-
D I N N=d
Thermal Dispersion Airflow Measurement

Velocity and Flow Variables and Configuration

This section details the air flow and air velocity variables and how the configuration properties relate to them.

Velocity and Flow Variables
Table 10. GTL116 LonWorks® Node Velocity and Flow Variables

Air Flow Sensor Objects
Variable Name Variable Type Measurement | Type Category Type_ Units
Resolution
nvoAirVel SNVT_speed_mil Linear Velocity Unsigned Long 0.001]Feet/second
nvoAirFlow SNVT_flow Flow Volume Unsigned Long 1|Cubic feet/min
nvoAirFlowFI SNVT_flow_f Flow Volume Floating Point n/a]Cubic feet/min

& For the “nvoAirFlow” and “nvoAirFlowFl” variables to be meaningful, the ductArea configuration property must be set.

nvoAirVel (SNVT_speed_mil - Air Velocity)
This variable provides simple linear airflow in feet/second.

nvoAirFlow (SNVT_flow - Airflow)

This variable provides volumetric airflow in cubic feet/min. For this variable to be meaningful, the ductArea configura-
tion property must be set.

nvoAirFlowFl (SNVT_flow_f - Airflow Float)

This variable provides volumetric airflow in cubic feet/min. For this variable to be meaningful the ductArea configura-
tion property must be set.

Velocity and Flow Configuration Properties
Table 11. GTL116 LonWorks® Node Velocity and Flow Configuration Properties

Air Flow Sensor Configuration Properties

nvoAirVel SCPTmaxSendTime |Time Signed Long 0.1]Seconds
nvoAirVel SCPTminSendTime |Time Signed Long 0.1]Seconds
nvoAirVel SCPTminDelta Linear Velocity Unsigned Long 0.001|Feet/second
nvoAirFlow SCPTductArea Area Unsigned Long 0.0002|Square Meters

nvoAirVel (SCPTmaxSendTime - Maximum Time Between Updates)
This configuration property sets the maximum time to elapse between updates to the network for velocity and
flow to occur.

nvoAirVel (SCPTminSendTime - Minimum Time Before Updates)
This configuration property sets the minimum time to elapse before an update to the network for velocity and flow may
be sent. This configuration property takes priority over maxSendTime and sndDelta.

nvoAirVel (SCPTsndDelta - Minimum Change for Update)

This configuration property sets the minimum change in velocity that will cause an update of flow and velocity to the
network. The change is only checked for in velocity, and when the minimum is reached updates will occur for nvoVel,
nvoFlow, and nvoFlowFl.

nvoAirFlow (SCPTductArea - Duct Area for Air Flow Calculation)

This configuration property sets the duct area to be used in flow calculations. Note that this variable must be set to a
non-zero value to get flow information.
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Pressure Variables and Configuration Properties

This section details the pressure variables and how the configuration properties relate to them.

Pressure Variables

Table 12. GTL116 LonWorks® Node Pressure Variables

Dynamic Pressure Sensor Object
. Type .
Variable Name SNVT Measurement | Type Category yp . Units
Resolution
nvoPrecisePres SNVT_press_p Pressure Signed Long 0.00001}Inches of H20
nvoFloatPres SNVT _press_f Pressure Floating Point n/a Inches of H20

nvoPrecisePres (SNVT_press_p - Airflow Pressure)
This variable provides air pressure in inches of H20. For this variable to be meaningful a bleed sensor must be
attached to the transmitter.

nvoFloatPres (SNVT_press_f - Airflow Pressure Float)
This variable provides air pressure in inches of H20. For this variable to be meaningful a bleed sensor must be
attached to the transmitter.

Pressure Configuration Properties
Table 13. GTL116 LonWorks® Node Pressure Configuration

Dynamic Pressure Sensor Configuration Properties

nvoPrecisePres SCPTmaxSendTime [|Time Signed Long 0.1]Seconds
nvoPrecisePres SCPTminSendTime |Time Signed Long 0.1]Seconds
nvoPrecisePres SCPTsndDelta Pressure Signed Long 0.0001}Inches of H20

nvoPrecisePres (SCPTmaxSendTime - Maximum Time Between Updates)
This configuration property sets the maximum time to elapse between updates to the network for pressure to occur.

nvoPrecisePres (SCPTminSendTime - Minimum Time Before Updates)
This configuration property sets the minimum time to elapse before an update to the network for pressure may be
sent. This configuration property takes priority over maxSendTime and sndDelta.

nvoPrecisePres (SCPTsndDelta - Minimum Change for Update)
This configuration property sets the minimum change in pressure that will cause an update for pressure to the net-
work. When this change is met both nvoPrecisePres and nvoFloatPres will be updated on the network.

Temperature Variables and Configuration Properties
This section details the temperature variable and how the configuration properties that relate to it.

Table 14. GTL116 LonWorks® Node Temperature Variable

Type
Resolution
0.01]Degrees F

Variable Name SNVT Measurement | Type Category Units

nvoTemp SNVT_temp_p Temperature Signed Long

nvoTemp (SNVT_temp_p - Temperature Variable)
This network variable provides temperature in degrees Fahrenheit.
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Temperature Configuration Properties
Table 15. GTL116 LonWorks® Node Temperature Variable

Temperature Sensor Configuration Properties

nvoTemp SCPTmaxSendTime [Time Signed Long 0.1]Seconds
nvoTemp SCPTminDeltaTemp JTemperature Signed Long 0.001|Degrees F
nvoTemp SCPTminSendTime [Time Signed Long 0.01]Seconds

nvoTemp (SCPTmaxSendTime - Maximum Time Between Updates)
This configuration property sets the maximum time to elapse between updates to the network for temperature to
occur.

nvoTemp (SCPTminDeltaTemp - Minimum Change for Update)
This configuration property sets the minimum change in temperature that will cause an update of nvoTemp to the net-
work.

nvoTemp (SCPTminSendTime - Minimum Time Before Updates)
This configuration property sets the minimum time to elapse before an update to the network for temperature may be
sent. This configuration property takes priority over maxSendTime and minDeltaTemp.

Default Delta Values

This section details the default Delta values which determine when updates are sent from the transmitter to the net-
work. The Delta Values in Table 16 are set with a large factory default value to prevent any undesired messages from
being sent to the network. Refer to the preceding paragraphs for a description and configuration of the Delta values.

Table 16. GTL116 LonWorks® Node Temperature Variable

Delta Values

nvoAirVel SCPTsndDelta 200 fps
nvoPrecisePres SCPTsndDelta 1iwc
nvoTemp SCPTminDeltaTemp ]160 °F
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GTx116 TRANSMITTER SET UP

To ensure a successful start-up, verify that the airflow measuring station and transmitter are installed in accordance to

EBTRON guidelines.

i: Check the physical installation, power connections and model specific signal wiring prior to turning the power switch to the “on
position

Move the power switch to the “ON” position. The transmitter executes a complete self-check each time the power is
turned on that takes 10 seconds to complete. Check that the readings at the host control system return an output that
matches the output of the GTx116.

The GTA116 is designed to operate on “POWER-UP”.

Default output signals are set to 4-20mA. No field configuration

is necessary unless the output signal type required is 0-5*"VDC/0-10VDC. The GTN116, GTE116 and GTL116 must be

properly configured based on the system network protocol.

Review the section for the corresponding transmitter output

card or contact EBTRON Customer Service, toll free, at 800-232-8766.

Transmitter Initialization

The GTx116 Transmitter automatically initializes at power-up and conducts full system diagnostics. Under normal condi-
tions, there is no reason to enter the Initialization Mode. The transmitter should only be initialized if one of the actions
below is required. To enter the Initialization Mode, simultaneously press and release the “ENTER” and “ESC” buttons dur-
ing the first 10 seconds after the transmitter power-up delay is completed (indicated by “--—-— "). Navigate through the
menus as shown in Figure 12 below.

* 0-5 VDC analog output option introduced with firmware version 5.04.

Press and release Enter and Escape during first 10 seconds of operation to select

* Factory Default/Current Setting

Enter/Esc (move —) Enter (move —) Enter (move —) Enter (action, move ««)
within first 10 seconds Esc (normal oper.) Esc (move «) Esc (move «<«)
GTX116 INITIALIZE | RESET ALL — ARE YOU SURE? 11 YES |
= NO T
4 RESET SENSORS Tl =4  ARE YOU SURE? |~ YES |
— NO T
=] *DISPLAY=ON T} |t SET DISPLAY? T DISPLAY=ON |

DISPLAY=OFF T

-l “LCD TRB=ON T |

SET LCD TRB? —r=

LCDTRB=0ON |

LCD TRB = OFF T

[ *TESTOUT=0%T!

SET TESTOUT? —l

TESTOUT=0%TL

{ *EXCABLE=OFT T |—

SET CABLE EXT?  |—

EXCABLE=0FT Tl

Figure 12.

ACTION

Reset transmitter to initial "Factory Default Settings" for selected units of
measure (*return to normal operating mode).

No action.

Clears existing sensor data and download data from connected sensor
probes (*return to normal operating mode).

No action.

Display airflow and temperature.

Display "EBTRON GTX116" at all times in lieu of airflow and temperature.

LCD indicates lower case for last digit of airflow units when error is detected.

Disable LCD trouble indication. LED trouble indication (flash) remains
enabled.

Sets both output signals between 0 and 100% of span (GTA116 Transmitters
Only).

Enter the length of the EXTENSION cable(s) if they have been added.
Important: An equal length extension cable must be added to each sensor
probe for proper operation!

Transmitter Initialization Menu
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Changing the System of Units

The GTx116 transmitter is provided with the system of units set to I-P. To change to S.I., simultaneously press and release
the “UP” and “DOWN” arrow buttons during normal operation. “IP/SI UNITS” will be indicated on the LCD display. Press
“ENTER” three times and use the “UP” and “DOWN” arrow buttons until the system of units desired is indicated. Press
the “ENTER” button to select changes then press “ESC” twice to return to the normal operating mode. Figure 13 details
the System of Units menu. Note that the Setup Menus of Figures 15 and 16 are shown in IP System Of Units. When Sl
System of Units is selected, the units of measure abbreviations used in the menus is as shown in Table 17.

Press and release TH during normal operation to select

* Factory Default/Current Setting

T (select) Enter (move —) Enter (move —) Enter (action, move <)
during normal operation Esc (move <) Esc (move <) Esc (move «<) ACTION
IP/SIUNITS L — “IP/SI=IP SYS — SET SYSTEM? IP/SI=IP SYS L Sets system of units to I-P (FPM, CFM, sq.ft., in.w.g., °F)
-|: IP/Si=si sys T Sets system of units to S.I. (MPS, LPS, sq.M., Pa., °C)
SETUP T4 — see setup menus
DIAGNOSTICS T = see diagnostic menus

Figure 13. System of Units Menu

Table 17. Standard “IP” and “SI” Menu Units Abbreviations

“IP” System of Units Description “SI” System of Units Description
FPM Feet per minute MPS Meters per second
CFM Cubic feet per minute LPS Liters per second
SQF Square feet SQM Square meters
iWc Inches H,0 (Water column) Pa Pascals
F Fahrenheit C Celsius
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Factory Defaults for GP1 (-P), GF1 (-F), GB1 (-B) Sensor Probes

The GTx116 transmitter is “plug and play” and does not require setup unless a network option is selected that requires

configuration. Table 18 shows the factory default settings for all compatible sensor probes.

To change the Factory Default Settings, see: CHANGING FACTORY DEFAULT SETTINGS.

Table 18. Factory Default Menu Settings

Display Sensor Type Description I-P S..
*LCDU/M= ALL Airflow units of measure FPM MPS
*AR1= -Pand -F Free area where station is located 0.00 sq.ft. 0.000 sg.meters
*Ky= -B Output 1 K, factor for Airflow 0.00 0.000
*Kp= -B Output 1 K factor for Pressure 1.000 1.000
*DIRECTION= -B Output 1 Polarity Bl (bidirectional) Bl (bidirectional)
*OUT1= ALL GTA116 output 1 signal (airflow) [or 4-20mA 4-20mA
pressure on -B]

*0UT1 U/M= ALL Output 1 units of measure FPM MPS

-P Probes 5,000 FPM 25 MPS
*FS1= -F Fan Inlets GTA116 output 1 signal full scale 10,000 FPM 50 MPS

-B Bleed Sensors 3,000 FPM 15 MPS
*LL1= -Pand -F 0 FPM 0 MPS
*LL1= -B (airflow) GTA116 low limit cutoff 0 FPM 0 MPS
*LL1= -B (pressure) O in.w.c. 0 Pa
*OFF-GAIN1= ALL Output 1 Offset-Gain On/Off Off Off
*GAIN1= ALL Output 1 Gain factor 1.000 1.000
*OFFSET1= ALL Output 1 Offset factor 0.000 FPM 0.000 MPS
*0G1MODE1= ALL Output 1 Offset-Gain Mode 1 (direct entry) 1 (direct entry)
*FILTER1= ALL Output 1 Digital Noise Filter 0 (off) 0 (off)
*OUT2METH= -Pand -F Temperature Averaging Arithmetic Avg. Arithmetic Avg.
*OUT2= ALL GTA116 output 2 signal (temperature) |4-20mA 4-20mA
*MS2= ALL GTA116 output 2 signal minimum scale |-20° F -30°C
*FS2= ALL GTA116 output 2 signal full scale 160° F 70°C

TRANSMITTER CALIBRATION

The GTx116 uses high quality industrial grade components and is designed for years of trouble-free operation. Periodic
recalibration of the transmitter is neither required nor recommended. Transmitter field calibration verifiers are available
for purchase from EBTRON for installations requiring periodic validation of instrumentation. Contact EBTRON for more
information.
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CHANGING FACTORY DEFAULT SETTINGS
Setup Menu Options

The GTx116 Transmitter has been setup and tested at the factory and is fully operational when sensor probes are con-
nected and power is applied by turning the power switch to the “ON” position. The transmitter automatically determines
the type of sensors connected and defaults to predetermined factory settings. Factory settings can easily be changed in
the field by entering the Main Menu by simultaneously pressing and releasing the “UP” and “DOWN” buttons while the
transmitter is in its normal operating mode. (Figures 15 and 16 are detailed flow charts of the setup menus for each
type of probe and for the system of units selected.) The Setup Menu for the connected sensor probe type (-P, -F or -B)
will automatically be detected and displayed by the transmitter. Navigate through the menu using Figures 15 and 16 to
make changes to the transmitter configuration. The settings take effect immediately. The following are common field
modifications to the factory default settings.

Output Scaling

EBTRON'’s Gold Series sensors are individually calibrated between O and the factory default full scale to standards in
wind tunnels traceable to the National Institute of Standards and Technology (NIST). Sensors are independent and pro-
duce “percent of reading” accuracy. Changing the full scale does not change the accuracy of the device). Factory default
output scaling for analog GTA116 transmitters can be changed using the setup menu of Figures 15 and 16.

Changing the LCD Display from Velocity FPM to Volumetric Flow CFM (MPS to LPS for Sl units)

The GTx116 transmitter is shipped from the factory to display velocity in FPM (or MPS). Therefore, transmitter to sensor
probe matching is not required. To change the GTx116 LCD display to indicate volumetric flow, (CFM or LPS) enter the
Setup Menu (Figures 15 and 16) and change the menu item “*LCD1U/M=FPM” to “*LCD1U/M=CFM” (“*LCD U/M =
MPS” to “*LCD U/M = LPS” for Sl units). Since this is a volumetric value, the free area of the airflow measurement probe
location must be entered in square feet (square meters for Sl units) in the Setup Menu. For -P sensors, the free area is
printed on the attached hang-tag. For -F and -B probes, the free area of the probe must be determined following instal-
lation in accordance with the installation guidelines. Changing the LCD display units will not affect the separate analog
output signal. The analog output signal can be changed separately as described below.

Converting the Analog Output Signal from FPM to CFM (MPS to LPS for S| units scaling)

The GTx116 transmitter is shipped from the factory with analog output“OUTPUT 1” set to indicate velocity in FPM. To
automatically convert this analog velocity output to volumetric flow (CFM or LPS), simply set the *OUT1 U/M from FPM
(default) to CFM in the Setup Menu (Figures 15 and 16). If you wish to manually convert the velocity output to volumet-
ric flow (CFM or LPS), simply multiply the indicated output velocity (in FPM or MPS) by the free area of the air flow probe
installation location (free area x 1000 for Sl units when area is calculated in square meters). For -P sensors, the total
free area is programmed into the probe at the factory and is printed on the probe hang-tag. For -F and -B sensor probes,
determine the free area following installation in accordance with the installation guidelines. Refer also to Table 3 for a
complete listing of conversions for each of the analog outputs of the GTx116.

Locking the Configuration Settings
The GTx116 transmitter configuration settings can be locked by opening the Lock Menu then entering a user defined lock
code between 1 and 9999. When locked, user defined settings can be changed only when the user defined code is
entered in the Initialization, IP/SI Units or Setup Menus. To enter the Lock Menu, press the “ESCAPE” and “UP” arrow
simultaneously at any time. The Lock Menu requires a code to be entered, then verified, for the lock to be enabled.
Figure 14 (below) details the Lock menu

Press and release Escape/ T during normal operation to select

* Factory Default/Current Setting

Esc/T Enter (move —) Enter (move —) Enter (normal operation)
during normal operation Esc (move «) Esc (move «) Esc (move «««) ACTION
ALOCK=OFF ENABLE LOCK? entcooe=orF T b= vercope= 1 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!

Figure 14. Factory Default Lock Menu Settings

When the 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! For security reasons, lock codes can only be disabled by returning the transmitter to EBTRON.
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Thermal Dispersion Airflow Measurement

Setup Menu Options: -P and -F Sensor Systems (IP/Sl Units Set for “IP SYS”) Part 1 of 2

Press and release T/l during normal operation to select

Enter (move —)
Esc (normal oper.)

* Factory Default/Current Setting

Enter (move —)
Esc (move «)

-I IP/SIUNITS | |—|

see system of units
menu

Enter (move —)
Esc (move <)

Enter (action, move «<«)

Esc (move ««)

1

SETUP Tl |--|

*LCD1 U/M=FPM | H SET LCD1 UNITS?

LCD1 U/M=FPM | |

1 Visible only when
I Lcp uM=cFm

1 FIRMWARE
| VERSION5.05
LAS SHOWN.

FOR PRIOR
FIRMWARE
VERSIONS, SWAP
ORDER OF
DASHED BOXES.

FS1is set to 10000 FPM
on fan inlet units.

o}
A

TO PART 2

LCD1 U/M=CFM T

*OUT1=4-20mA T4 H SET OUT1 7+ |—

OUT1=0-10V
See ** Note

**Note:

If a selection is made that
requires the switch to be
moved the Icd displays:

SET SW1 ON BOARD

ouT1=0-5v Tl
See ** Note

OUT1 = 4-20mA T
See ** Note

*FS1=5000FPM T

SET FS1?

— I

*LL1=0FPM T

H
H

SET LL1?

H
H

FS1=5000FPM T |
LL1=0FPM T) |

o]
B

ACTION

Displays airflow in FPM.
Displays airflow in CFM (user MUST input *AR1 Area below).

Set area between 0.00 and 999.99 sq.ft. Area affects the LCD I

display reading and output when set for CFM :‘\
e ey e ey e ey e ey e iy e e e e e e e e \
1
OUT1 UM=FPM L | Outputs airflow in FPM. 1
|‘I
Outputs airflow in CFM (user MUST input *AR1 Area below). This :
option included beginning with firmware version 5.04 and up |

In addition, you MUST set physical switch "SW1" to VDC position to
change airflow output to 0-10VDC (GTA116 Transmitters Only).

In addition, you MUST set physical switch "SW1" to VDC position to
change airflow output to 0-5VDC (GTA116 Transmitters Only). O-
5VDC option included with firmware version 5.04 and up.

In addition, you MUST set physical switch "SW1" to mA position to
change airflow output to 4-20mA (GTA116 Transmitters Only).

Set full scale analog output for airflow between 100 and 15,000
FPM at 1 FPM increments (GTA116 Transmitters Only).

Set flow rate that output will be forced to zero (does not affect
calibration).

Figure 15. Setup Menu Options: -P and -F Sensor Systems (“IP SYS”)
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TM_GTx116_R2C



’®
GoLD SERIES GTx116 TRANSMITTER

. \"

Thermal Dlspersu)n Airflow Measurement

Setup Menu Options: -P and -F Sensor Systems (IP/SI Units Set for “IP SYS”) Part 2 of 2

Press and release T/l during normal operation to select

* Factory Default/Current Setting
Enter (move —)
Esc (normal oper.)

Enter (move —) Enter (move —) Enter (action, move ««)

Esc (move «) Esc (move «) Esc (move ««) ACTION

TM_GTx116_R2B

, g
FROM PART 1 (_M
A B ld
o o [Tl ] <
(XY=
-I *OFF-GAIN1=OFF T\ SET OFF1-GAIN? -I OFF-GAIN1=OFF | | Offset/Gain adjustments and menus for airflow are disabled.
| OFF-GAIN1=ON T Offset/Gain adjustments and menus for airflow are enabled. (_J’J‘ <
ﬁ"n]
isible only wh ) . _
Visile onlywhen 1 | svmope=1tt f—|  seTo-cimoper | o-cimopE=1 4 Mode 1 displays offset/gain values when adjusting output. "" T
OFF-GAIN=ON ] O
[TTTT Lu
) ) ) _— "" (=
—  O-GIMODE=2T Mode 2 displays airflow rate (real time) when adjusting output. \ ”
-
- |
Visible only when -I *GAIN1=1.000 T SET GAIN1? -I GAIN1=1.000 Adjust T to set gain when O-G Mode 1 is selected. "")
OFF-GAIN=ON
L] aiflow um (+4-) Adijust T while viewing airflow rate when O-G Mode 2 is
selected. +/- indicates direction of adjustment from initial value.
Visible only when *OFFsET1=0 T} f—|  seToFFseTi? | OFFsET1=0 Adjust TL to set offset when O-G Mode 1 is selected.
OFF-GAIN=ON
| itowum (1) Adjust T while viewing airflow rate when O-G Mode 2 is
selected. +/- indicates direction of adjustment from initial value.
*FILTER1=0 TJ ADJUST FILTER1? FILTER1=0 T Adjust dampening filter value from 0 (off) to 99%.
OUT224.20mA 1L H SET OUT2 2 |__| OUTZ??’IOVL | In addition, you MUST set physical switch "SWZ“ to VDC position to
See ** Note change output to 0-10VDC (GTA116 Transmitters Only).
**Note:
If a selection is made that | | OUT2=0.5v 1 In addition, you MUST set physical switch "SW2" to VDC position to
requires the switch to be See ** Note change airflow output to 0-5VDC (GTA116 Transmitters Only). O-
moved the Icd displays: . . P . . .
SET SW2 ON BOARD 5VDC option included beginning with firmware version 5.04 and up.
OUT2 = 4-20mA T In addition, you MUST set physical switch "SW2" to mA position to
See ** Note change airflow output to 4-20mA (GTA116 Transmitters Only).
-I *OUT2METH=AVG T |—| SET METHOD? |--| OUT2METH=AVG| Uses standard arithmetic average for temperature output.
|| outomeTh=wave 1 | Uses velocity weighted average for temperature output (most
accurate method for temperature control).
1 R I SET Ms22 MS2=-20 F L Set minimum scale_ analog output for temperature between -50°
and 150° F at 1° F increments (GTA116 Transmitters Only).
FS2-160 F T = SET FS27 Fs2-160 F 1L Set full scale a_nalog output for temperature _between 0 and
160° F at 1° F increments (GTA116 Transmitters Only). FS2 > MS2 +
10° F.
DIAGNOSTICS T see diagnostic menus
31
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Setup Menu Options: -B Systems (IP/SI Units Set for “IP SYS”) Part 1 of 2

Press and release T/ 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
| 1P/SIUNITS L see system of units
menu
= SETUP TL - Lcpium=FPM | |— SETLCD1UNITS? LCD1 UIM=FPM | Displays airflow in FPM.
LCD1 UM=CFM T} Displays airflow in CFM (user MUST input K factor below).
LeD1 UM=iwe T Displays Differential pressure in inches of water (user MUST input K factor
| below to correct for kit pressure losses).

______________________________________________________________________ 1

I v

y Visible only when #,=0.00 TL SET Ky Factor? *Ky=0.00 TL Set Ky, factor between 0.00 and 999.99 for LCD display of CFM. !

| LCD U/M=CFM 1
1

1 visi )

| Visible onlywhen *K,=1.000 7L SET K, Factor? *Kp=1.000 T Set Kp factqr betw_een 0.000 and 9.999 for LCD display of 1

| Lcpum=iwe corrected differential pressure. 1

1 .

: *DIRECTION=BI T\ |—| SETDIRECTION? == DIRECTION=BI Output will be bidirectional (+/- full scale selected).

1

1

1

—  DIRECTION=UNI T Output will be unidirectional (0 to full scale selected).

FIRMWARE -I *OUT1 U/M=FPM T, —| SET OUT1 U/M? —-I OUT1 UM=FPM | Outputs airflow in FPM.

VERSION 5.05

AS SHOWN.

1

1

1

1

| FOR PRIOR Outputs airflow in CFM (user MUST input K factor below).
| FIRMWARE

1

1

If a selection is made that

requires the switch to be option included with firmware version 5.04 and up.

mg‘g’;’x;%’ﬁ‘;ﬂiyss || outi=420mat In addition, you MUST set physical switch "SW1" to mA position to
See ** Note change airflow output to 4-20mA (GTA116 Transmitters Only).
Visible only when FS1=3000FPM 7L |—] SETFS1? || Fsi23000 FRMTL Set full scale analog output for airflow between 100 and 15,000

OUT1 U/M=FPM FPM at 1 FPM increments (GTA116 Transmitters Only).

Visible only \fvhen FS120.500WC 1L SET FS12 I $et full scale analo_q output for airflow between Q.OOS and 0.5
OUTL U/M=iWC iWC at 0.001 iWC increments (GTA116 Transmitters Only).

*LL1=0FPM T4 |—| SET LL1? |—| LL1=0FPM T

*LL1=0.000iWCTL |—| SET LL1?

Visible only when
OUT1 U/M=FPM

Output will be set to zero when the absolute value of the airflow
is less than LL1.

Visible only when
OUT1 U/M=iwC

Output will be set to zero when the absolute value of the
Differential pressure is less than LL1.

M N -

LL1=0.000 iwCTL |

o}
A

TO PART 2

@ O

Figure 16. Setup Menu Options: -B Sensor Systems (“IP SYS”)

32 EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com

VERSIONS, SWAP
CD)ESDSERDOJOXES_ 1 ouTium=iwc T Outputs Differential pressure in iWC.
% woutizazomatd | seroutiow | OuTi=0-lovil In addition, you MUST set physical switch "SW1" to VDC position to
See ™ Note change output to 0-10VDC (GTA116 Transmitters Only).
| | oUT1=0-5v 1L In addition, you MUST set physical switch "SW1" to VDC position to
**Note: See ** Note change airflow output to 0-5VDC (GTA116 Transmitters Only). 0-5VDC
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Setup Menu Options: -B Systems (IP/SI Units Set for “IP SYS”) Part 2 of 2

Press and release T/ during normal operation to select

Enter (move —)

Esc (normal oper.)

* Factory Default/Current Setting

FROM PART 1

A
o]

Visible only when
OUT1 UM=iwC

Visible only when
OFF-GAIN1=ON

Visible only when
OFF-GAIN1=ON

Visible only when
OFF-GAIN1=ON

Enter (move —)

Esc (move «)

Enter (move —)
Esc (move «)

Enter (action, move «<«)

Esc (move ««)

B
O
-I *LL1=0.000iWC T} H SET LL1? H LL1=0.000 iwCTd

*OFF-GAIN1=OFF Tl

SET OFF-GAIN1?

OFF-GAIN1=OFF |

-| OFF-GAIN1=ON T

1

*O-GIMODE=1T{

|—| SET O-G1IMODE |—

1

0-G1MODE=1 | |

0O-GIMODE=2 T

*GAIN1=1.000 T

SET GAIN1?

GAIN1=1.000

-| airflow u/m (+/-)

1

*OFFSET1=0 T

|—| SET OFFSET1? |—

1

OFFSET1=0 |

airflow u/m (+/-)

*FILTER1=0 T} ADJUST FILTER1? FILTER1=0 T}
*OUT2=4-20mA T SET OUT2 7+ ouT2=0-10V |
See ** Note
**Note: 0uT2=0-5v TL
See ** Note

If a selection is made that
requires the switch to be
moved the Icd displays:

SET SW2 ON BOARD

OUT2 = 4-20mA T

See ** Note
*MS2=-20F Tl SET MS2? MS2=-20F T
*FS2=160F T SET FS2? FS2=160F T.

-I DIAGNOSTICS T |—|

see diagnostic menus

TM_GTx116_R2B
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ACTION

Output will be set to zero when the absolute value of the
Differential pressure is less than LL1.

Offset/Gain adjustments and menus for airflow are disabled.
Adjustments affect airflow and Differential pressure.
Offset/Gain adjustments and menus for airflow are enabled.
Adjustments affect airflow and Differential pressure.

Mode 1 displays offset/gain values when adjusting output.
Values are linearly related to airflow, not Differential pressure
Mode 2 displays airflow rate or Differential pressure (real time)
when adjusting output (whichever is selected on the display)

Adjust T to set gain when O-G Mode 1 is selected.

Adiust T! while viewing airflow rate when O-G Mode 2 is
selected. +/- indicates direction of adjustment from initial value.

Adjust T to set offset when O-G Mode 1 is selected.

Adiust T while viewing airflow rate when O-G Mode 2 is
selected. +/- indicates direction of adjustment from initial value.

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

In addition, you MUST set physical switch "SW2" to VDC position to

change output to 0-10VDC (GTA116 Transmitters Only).

In addition, you MUST set physical switch "SW2" to VDC position to
change airflow output to 0-5VDC (GTA116 Transmitters Only). 0-5VDC

option included with firmware version 5.04 and up.

In addition, you MUST set physical switch "SW2" to mA position to

change airflow output to 4-20mA (GTA116 Transmitters Only).

Set minimum scale analog output for temperature between -50°
and 150° F at 1° F increments (GTA116 Transmitters Only).

Set full scale analog output for temperature between 0 anc

160° F at 1° F increments (GTA116 Transmitters Only). FS2 > MS2+10°

F.

Fax: 843.756.1838 e Internet: EBTRON.com
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Navigating through the Diagnostics Menu (all System of Units)

Press and release T/ during normal operation to select

Enter (move —) Enter (move —) Enter (move «)
Esc (normal oper.) Esc (move «) Esc (move <) COMMENTS
IP/SIUNITS | |— see system of units menu
SETUP TL — see setup menus
placNosTics T | svstemstatus! ||  PROBES=(NUM} {NUM} =1 TO 4: normal
{NUM} = 0: error
— PROBETYPE T  |— 1 ={NAME} {NAME}=TYPE OF SENSOR
PROBE (-P SENSOR)
. FAN (-F SENSOR)
. BLEED (-B SENSOR)
L]
4 ={NAME}
| PROBE SN T4 || 1 (NUMBER} {STAT} {NUMBER} = PROBE SERIAL NUMBER
{STAT} = TRUE (PROBE FOUND)
4 {STAT} = FALSE (PROBE NOT FOUND)

4 ={NUMBER} {STAT}

Ll SENSORVOLTS Tl |—{ 1 ={VALUE1}{VALUE2} {VALUE1} = FLOW SENSOR VOLTS
{VALUE2} = TEMPERATURE SENSOR VOLTS
. ADDRESSING:1-4

G ={VALUE1} {VALUE2}

I N ey {VEL} = SENSOR VELOCITY
ADDRESSING:1-9, A-G
L]
L]
L]
G ={VEL}
I N I - {TEMP} = SENSOR TEMPERATURE
ADDRESSING:1-9, A-G
L]
L]
L]
G ={TEMP}
| areastarus | ameawaronc* | *{TRUE} = WHEN ALL PROGRAMMED SENSOR
AREA VALUES ARE EOUAL

*{FALSE} = WHEN ALL PROGRAMMED SENSOR
AREA VALUES ARE NOT EQUAL

Figure 17. Navigating through the Diagnostics Menu (all System of Units)
34 EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 e Toll Free: 800.2EBTRON (232.8766) e Fax: 843.756.1838 e Internet: EBTRON.com
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Thermal Dispersion Airflow Measurement

VIEWING SENSOR DATA
Viewing Sensor Data on the Local LCD Display

Airflow and temperature of individual sensors can be displayed on the local LCD display by entering the Diagnostic Menu.
Depressing the up and down arrows on the GTx116 main circuit board (see Figure 8) simultaneously places the GTx116
into the Diagnostic Menu. The following paragraph details the Diagnostic menu options.

Navigating through the Diagnostics Menu
The Diagnostic Menu allows the user to verify locally on the LCD display the individual probe and sensor data. Figure 17
details the Diagnostic Menu options.

Viewing Sensor Data over RS-485 BACnet® or Modbus Networks

Airflow and temperature of individual sensors can also be read across an RS-485 BACnet® or Modbus network, or down-
loaded directly to a PDA if the infra-red EB-Link option has been installed. Refer to the following Sensor Addressing and
Probe Positioning paragraph for the recommended probe installation configuration.

Two BACNET® analog variables can be read that contain a string describing the individual airflow and temperature data
at the time of the request. The airflow variable is named Airflow Traverse and the temperature variable is named
Temperature Traverse. The string is described as follows:

<sensor type>,<C1>,<C2>,<C3>,<C4>, dataq, datay, datag,...data,

where:
sensor type = PROBE, FAN or BLEED

C1 = number of sensors on connector C1 (O to 8 on PROBE, O to 1 on FAN and BLEED)
C2 = number of sensors on connector C2 (0O to 8 on PROBE, O to 1 on FAN and BLEED)
C3 = number of sensors on connector C3 (0O to 8 on PROBE, O to 1 on FAN and BLEED)
C4 = number of sensors on connector C4 (0O to 8 on PROBE, O to 1 on FAN and BLEED)

data = airflow fpm (m/s) or temperature °F (°C) as sequential data starting at connector C1

Registers describing individual airflow and temperature data at the time of request are available when the device is con-
figured for Modbus (see Register Map Table 5 located in the GTN116 RS-485 Transmitter Setup section of this manual).

Sensor Addressing and Probe Positioning

Sensors are automatically addressed after the power is energized to the transmitter. The probe that is connected to the
left most used receptacle on the transmitter is probe number 1. The lowest sensor number on the probe is at the end
opposite the connecting cable. Up to 16 sensors (addresses 1 to 9 then A to G where G is equal to sensor 16) can be
individually viewed.

Example: Two 4 sensor probes are connected to receptacles C2 and C3 (refer to the connector diagram Figure 18).
Sensors 1 to 4 are on C2 and sensors 5 to 8 are on C3. Sensors 1 and 5 are located at the end of the probe opposite
from the connecting cable.

Transmitter

Connector Diagram

Figure 18. GTx116 Transmitter Connector Diagram
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Configuration 1
Horizontal Probes, Cables Right

Sensor #

Probe# 1 (to 6GTx116 C1)

Cabling and Transmitter detail is typical and is
the same for all configurations.

GTx116 Transmitter Bottom View
Showing Connectors

Cl C2 C3 C4

Probe# 2 (to 6Tx116 €2)

Probe# 3 (To GTx116 C3)

Probe# 4 (to GTx116 C4)

Upstream View
(airflow into page)

Configuration 2
Horizontal Probes, Cables Left

Configuration 3
Vertical Probes, Cables Top

Configuration 4
Vertical Probes, Cables Bottom

Sensor #
4 3 2 1

Cable
End

Jeniwsuel |
v € ¢ T

70 €0 ¢0 TO

Upstream View
(airflow into page)

# 9001d

Probe #
1 2 3 4
Transmitter
Cl C2 C3 C4

Cable

T ¢ € v
# 10SUSS

Upstream View
(airflow into page)

Probe #
1 2 3 4
Transmitter
Cl C2C3cC4

v € ¢ 1
# JOSUSS

Cable/

End

Upstream View
(airflow into page)

Figure 19. Recommended Probe Mounting and Connector Locations for Proper Decoding of Traverse and EB-Link Data
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The probe that is connected to the left-most used receptacle (labeled C1-C4) on the transmitter is addressed as probe
1. The individual sensors within each probe are addressed with the lowest number at the probe end that is opposite its
connecting cable. Up to 16 sensors can be individually viewed. Although any probe mounting style can be used, side
mounted insertion is the easiest to verify the position of in the field. To standardize and simplify decoding of the data,
EBTRON recommends the following mounting conventions (as shown in Figure 19):

Horizontal Mounting of Probes: place the lowest numbered probe at the top of the duct and connect to receptacle
C1 (left most) on the transmitter.

Vertical Mounting of Probes: place the lowest numbered probe on the left side of duct when viewed from the
upstream side of the mounting location and connect to receptacle C1 (left most) on the transmitter.

Note: if only average data is desired, the mounting position of the probes is not critical.

EB-Link WIRELESS INFRARED COMMUNICATIONS OPTION

The EB-Link wireless infrared communications option is ideal for air balance contractors, engineers, building owners
and/or contractors who desire fast and accurate measurement without additional interfacing. Individual and average
sensor airflow(s) and temperature(s) from GTx116 transmitters equipped with the EB-Link option can be instantly trans-
ferred to either a Palm® or Microsoft® Windows Mobile® operating system PDA, reducing the acquisition time and sam-
pling error inherent with hand held measurements. The data can then be transferred to your PC for review, update or
analysis.

In addition, a Setup-Upload feature permits rapid transfer of the desired transmitter setup configuration to an EB-Link
CAUTION: Observe all ElectroStatic Discharge (ESD) handling precautions. Do not touch internal components.
Failure to observe ESD precautions can cause damage to components.

CAUTION: Turn the transmitter “POWER” switch to the “OFF” position before installing the EB-Link card. Failure
to do so can cause damage to the EB-Link card and/or the transmitter.

equipped GTx116 transmitter. This is especially useful when multiple transmitters are to be set up or modified.

Real-time duct traverses can be accomplished quickly and easily using the GTx116 transmitter equipped with the EB-Link
option. Individual airflow and temperature data can be returned directly to your PDA (Palm® or Microsoft® Windows
Mobile® operating system). This data can also be returned over BACnet® or Modbus when probes are connected to a type
GTN116, RS-485 transmitter.

This invaluable feature is ideal for balancers and commissioning agents that desire “on-the-fly” airflow and temperature
traverses. The advantages of using permanently installed GP1 probes include nearly instantaneous traverse data (no
sampling error over time), accurate and repeatable measurement and ease of report creation using the Microsoft® Excel®
spreadsheet provided by EBTRON. In addition, traverses do not require additional holes in the duct. Permanently mount-
ed devices also eliminate cumbersome equipment and ladders that must normally be carried around the job site.

Figure 20. EB-Link Installation Detail
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EB-Link Card Installation

The EB-Link card must be installed on the GTx116 main board in
order to access sensor data with your PDA. If the EB-Link card is
ordered separately from the transmitter, it should be installed
after the transmitter is mounted.

To install the EB-Link option card, slide the cover up and off of the
transmitter enclosure. Turn the power switch, SW1, to the “OFF”
position on the transmitter main circuit board. Observe ESD pre-
cautions when handling and installing the EB-Link card. Touch a
grounded object, such as a metal duct, before removing the EB-
Link card from the anti-static package. Remove the EB-Link card
from the anti-static package, being careful not to touch exposed
components or circuit board traces (hold the card by the edges as
indicated on left frame of Figure 20). With the components facing
in towards the center of the main circuit board, carefully plug the
EB-Link card into the header connector labeled J5 on the right
hand side of the transmitter just below the LCD display (center
frame, Figure 20). Do not press on any components. The card
should stand on its own when properly installed (right frame of
Figure 20).

Obtaining and Installing EB-Link Software

The EB-Link software can be downloaded as a compressed zip file
free of charge at www.ebtron.com/eblink. Versions are available
for both the Palm® and Microsoft® Windows Mobile® operating sys-
tems.

The download includes all of the files necessary for your PDA as
well as a Microsoft® Excel® spreadsheet for converting the PDA
files to a Test and Balance report. The Microsoft® Excel® spread-
sheet also allows for the pre-configuration, review or modification
of GTx116 transmitter setup parameters.

The latest version of the software, as well as installation, opera-
tion and descriptions of all EB-Link functions are contained in the
readme.txt file that is provided with the download.

Real-time duct traverses can be accomplished quickly and easily
using the GTx116 transmitter equipped with the EB-Link option.
Individual airflow and temperature data can be returned directly
to your PDA (Palm® or Microsoft® Windows Mobile® operating sys-
tem). Data can also be returned over BACnet® or Modbus when
probes are connected to a GTN116, RS-485 transmitter.

Figure 21. EB-Link Communication Detail

Opening IR Connection

e ——r——

IR Connection Initialized
Connecting To GTx116
Total Sensors = 16 Type = PROBE

Acquiring Sensor Data From GTx116

Data Acquisition Complete

I 0K | | Cancel

Figure 22. Typical PDA Display of EB-Link
Initial Data Acquisition Screen

NOTE

ii If traverse data is desired, ensure that probes are installed using the mounting convention specified in Figure 19. Proper instal-

lation simplifies sensor location decoding during data analysis.
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Real Time Duct Traverses Using your PDA

Simply slide the GTx116 cover up and off of the GTx116 transmitter enclosure and point your PDA to the EB-Link sensor
located on the lower right side of the LCD display as shown in Figure 21 (note: the EB-Link card option must be installed).
The acquisition of data takes less than 10 seconds to complete. After acquiring data (Figure 22), you can display indi-
vidual or average airflow and/or temperature data on your PDA. Saved data (stored as a comma separated value CSV
file) can also be downloaded to your PC for creation of individual test and balance reports using the software of your
choice, or with the Microsoft® Excel® spreadsheet that EBTRON has included with the PDA software.

Note: On rectangular ducts, the EBTRON Excel® balance report will always show the traverse data starting at the top left
position of the duct when viewing from upstream of the flow station, regardless of the orientation of the probes, when
the probes are installed as indicated in the configuration diagrams of Figure 19. On round/oval ducts, the balance report
will always show traverse data in columns, starting with probe number one.

FIELD ADJUSTMENT OF FACTORY CALIBRATION

The factory calibration should not require adjustment if the sensor probes are installed in accordance with published
installation guidelines. However, some installations may not meet placement guidelines or commissioning requirements
may dictate field adjustment. Field adjustment may improve the “installed accuracy” of GTx116-F systems when deter-
mining volumetric flow rates. Only the Output 1 signal, airflow rate, can be adjusted. Make sure that the reference device
and technique used to determine the airflow rate in the field are suitable for such measurement. Select a location that
is acceptable for the device being used as the reference, recognizing that this may not be the location where the EBTRON
airflow station is installed. The inherent accuracy of field measurement will not be better than +5% of reading and can
often exceed +10%. Do not adjust the output of the GTx116 if the difference between the transmitter and the field meas-
urement is less than 10%. The GTx116 firmware can be adjusted for Output 1 signal “gain” and “offset”. To adjust the
output signal “gain”, the “Off-Gain” override must be set to “*OFF-GAIN1=0ON" from the Setup Menu. The adjustments
affect both the LCD display and output signal. When “*OFF-GAIN1=0FF” is set, adjusting the output signal “offset”
and/or “gain” will not affect the output of the transmitter.

Procedure for 1 Point Field Adjustment

Select an airflow rate that represents a valid operating condition for the system. Set fan speed, dampers and VAV
boxes to a fixed speed or position when measurements are taken. Complete the following worksheet to determine the
gain setting to be set on the transmitter.
Direct Entry of Gain factor Method(most accurate):
1. Enter the setup menu and set “*OFF-GAIN1=0FF”. This is the factory default setting and disables any adjust-
ments, returning the unit to its original factory calibration.
2. Record the transmitter output by taking the visual reading from the transmitter LCD.
Readings can be taken by the host controls if the output signal conversion has been confirmed. Time averaging
the data will improve field recalibration.
3. Record the reference reading. Make sure that the unit of measure (FPM, CFM, MPS or LPS)
is identical for both the transmitter and the reference. If the unit of measure is velocity (FPM or MPS), make sure
that the reference airflow measurement was corrected for the area where the measurement was taken.
Calculate the gain factor (m): m=line 3/line 2.
Enter the setup menu and set “*OFF-GAIN1=0ON".
Set “*OG1MODE=1" to enable direct entry of gain and offset values.
Set “*GAIN1={value calculated in line 4}".
Confirm that “*OFFSET1=0.00".
Press the “ESC” button until you return to the normal operating mode. Field adjustment is complete.

©oN® oA

Visual Entry of Gain factor Method:

1. Enter the setup menu and set “*OFF-GAIN1=0N".

2. Set “*OG1MODE=2" to enable “live” entry of gain and offset values.

3. Make sure that the unit of measure (FPM, CFM, MPS or LPS) is identical for both the transmitter and the refer-
ence. If the unit of measure is velocity (FPM or MPS), make sure that the reference airflow measurement was cor-
rected for the area where the measurement was taken. Use the “UP” and “DOWN” arrows until the LCD display
matches the reference reading. Press “ENTER” to save the new gain value.

4. Press the “ESC” button until you return to the normal operating mode. Field adjustment is complete.
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Procedure for 2 Point Field Adjustment

Select the minimum and maximum airflow rate that the airflow station will encounter as a valid operating
condition for the system. Set fan speed, dampers and VAV boxes to a fixed speed or position when meas-
urements are taken. Complete the following worksheet to determine the gain and offset settings to be set
on the transmitter.

1. Enter the setup menu and set “*OFF-GAIN1=0FF”. This is the factory default setting and disables any
adjustments, returning the unit to its original factory calibration. MEASUREMENTS MUST BE RECORD-
ED IN FPM (MPS for S.I. units).

2. Set the minimum airflow rate.

3. Record the transmitter airflow rate by taking the visual reading from the transmitter LCD.
Readings can be taken by the host controls if the output signal conversion has been con-
firmed. Time averaging the data will improve field recalibration.

4, Record the reference airflow rate. Make sure that the unit of measure has been convert-
ed to FPM (MPS for S.I. units). Make sure that the reference airflow measurement was cor-
rected for the area where the measurement was taken.

5. Set the maximum airflow rate.

6. Record the transmitter airflow rate.

7. Record the reference airflow rate.

8. Calculate the gain factor (m): m=(line 7 - line 4)/(line 6 - line 3).
9. Calculate the offset factor (b): b=(line 4 - (line 8 x line 3).

If more than 2 points are available, perform a linear regression on the data to determine gain and offset.

10. Enter the setup menu and set “*OFF-GAIN1=0N".

11. Set “*OG1MODE=1" to enable direct entry of gain and offset values.

12. Set “*GAIN1={value calculated in line 8}".

13. Set “*OFFSET1={value calculated in line 9}".

14. Press the “ESC” button until you return to the normal operating mode. Field adjustment is complete.

Adjusting the Low Limit Cutoff

The low limit cutoff forces the output signal for the airflow rate to zero whenever the airflow rate calculated 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, 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 and are a
result of air movement in the intake plenum (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 the Setup menu
and set “*LL1={desired value in FPM (MPS in S.1.)}".

Adjusting the Digijtal Output Filter

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 O
(OFF) and 99%. Increasing the filter percentage limits the allowable change of the output signal. To change the amount
of filtering, enter the Setup menu and set “*FILTER1={desired value}”.

Fluctuations in airflow output signal are normal. EBTRON does not recommend use of the dampening filter in con-
trol devices, since dampening true fluctuations will result in poor control and a larger operating dead-band.
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MAINTENANCE

When the transmitter and probes are installed in accordance with EBTRON guidelines, instrument difficulties are rare.
Issues can be easily resolved by viewing Diagnostic data from the Diagnostic Menu (Figure 17) and by proceeding through
the following troubleshooting guides (Tables 19 through 23). All devices come with a 3-Year Warranty on Parts and
Factory Labor, as well as lifetime, toll-free customer support. Customer support is available Monday through Friday from
8:00 AM to 4:30 PM ET, at 800-2EBTRON (232.8766). EBTRON Diagnostic Customer Service forms are available on-line
at www.ebtron.com. These forms are designed to assist us in quickly responding to and accurately diagnosing your spe-
cific issue and will greatly expedite its resolution. A sketch of the installation location, along with a control sequence of
operations is very useful and is recommended to help us diagnose any issue you may encounter. Fax the completed infor-
mation to 843.756.1838 before you call, and have it available when speaking with our Customer Service representative.
Address all correspondence to the EBTRON Customer Service Department. Additional information is also available from
your local EBTRON representative.

Table 19. General Troubleshooting (All GTx116 Systems)

Problem Possible Cause Remedy
No LCD display indication and the green Transmitter Power switch not in the "ON" position. Move the power switch to the "ON" position.
:;attel:js LED (D3} on the main circuit board is not illumi- Improper supply voltage to the power input terminal Ensure that 24VAC power is connected to L1 and L2 of
: block. the POWER terminal block and that the voltage with
the power switch in the "ON" position 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 with a 1.5 amp, fast-acting fuse after the
problem has been identified and corrected.

No LCD display indication and the green Transmitter LCD contrast too low. Turn “Contrast” potentiometer on the main circuit
Status LED (D3) on the main circuit board is flashing. board "clockwise".

The LCD display is scrambled or there is no LCD display |Static electricity.
indication after touching the switches, LCD display or

Touch an earth-grounded object, such as a duct, to dis-
charge static electricity then reset the power. Avoid

circuit board. direct contact with the LCD display or circuit board.

The LCD display indicates "No Probes". The power switch on the transmitter was moved to the |Reset 24VAC power by moving the power switch from
"ON" position before the sensor probes were connect- |the "ON" to "OFF" position and then back to the "ON"
ed. position.

The LCD display indicates "DiffSensor Type". Sensor probes have been mismatched. Transmitters must have the same sensor type connect-

ed (GP1, GF1 or GB1 sensor probes).

The LCD display indicates "Too Many Sensors". A probe with 5 or more sensors has been connected to |Probes with 5 or more sensors are shipped with and

a 'Type B' transmitter with 4 receptacles. require a 'Type A' transmitter with 2 receptacles.
The last digit of the flow rate unit is displayed as a The sensor detection system has detected one or more |Check sensor probe cable connections. If sensor probe
lower case letter. malfunctioning or missing sensors. connections look OK and match the number of sensor

probes indicated on each probe’s hang tag, please call
EBTRON's customer service department or visit us at
www.ebtron.com.

A probe with 5 or more sensors has been connected to |Probes with 5 or more sensors are shipped with and
a 'Type B' transmitter with 4 receptacles. require a 'Type A' transmitter with 2 receptacles.

The green Transmitter Status LED (D3) on the main cir- | The microprocessor is not running. Reset 24VAC power by moving the power switch from

cuit board is "ON" but not flashing. the "ON" to "OFF" position and then back to the "ON"
position.
The green Transmitter Status LED (D3) on the main cir- |No problem, normal operation. No remedy required.

cuit board is flashing at 1-second intervals.

The green Transmitter Status LED (D3) on the main cir- [ The sensor detection system has detected one or more |Check sensor probe cable connections. If sensor probe
cuit board is flashing at 2-second intervals. malfunctioning or missing sensors. connections look OK and match the number of sensor
probes indicated on each probe's hang tag, please call
EBTRON's customer service department or visit us at
www.ebtron.com.

A probe with 5 or more sensors has been connected to |Probes with 5 or more sensors are shipped with and

a 'Type B' transmitter with 4 receptacles. require a 'Type A' transmitter with 2 receptacles.
The transmitter indicates airflow when the HVAC sys- Sensors are sensitive and can measure very low air Do not attempt to adjust zero ("offset"). Doing so will
tem is not operating. velocities. If a reading is indicated, there is airflow result in an error in airflow measurement. The Low

present where the airflow measuring station is located. |Limit airflow cutoff value can be set to force the output
signal to zero.
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Table 20. GTA116 Analog Transmitter Troubleshooting

Problem

Possible Cause

Remedy

No output signal can be measured at the OUTPUT ter-
minal block of the GTA116 transmitter.

Output card is not securely mounted on main circuit
board.

Turn the transmitter power "OFF", and then press the
output card firmly onto main circuit board. Turn the
transmitter power back "ON".

Blown output fuse (output 1 and output 2 are fused
and protected independently on GTA116 transmitters).

Make sure that power has not been connected to the
output terminal block. Correct the problem and replace
with 0.125 amp, fast acting fuse only.

Make sure that the host control system is not config-
ured for a 2-wire device (no excitation voltage should
be present on the signals from the host controls).
Correct the problem and replace with 0.125 amp, fast
acting fuse only.

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 output signal on the GTA116 transmitter fluctuates
while the flow 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 L2 of the power terminal block of the
GTA116.

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.

Table 21. GTN116 RS-485 Transmitter Troubleshooting

Problem

Possible Cause

Remedy

The host control system is unable to communicate with
the GTN116 transmitter.

Output card is not securely mounted on main circuit
board.

Turn the transmitter power "OFF" and press the output
card firmly onto main circuit board. Turn the transmit-
ter power back "ON".

Network signal wiring is not properly connected to the
GTN116 transmitter or the host controls.

Verify that the network signal wires from the host con-
trols are connected to the proper terminals of the OUT-
PUT block. On the GTN116 transmitter OUTPUT termi-
nal block, NET+ is for A, NET- is for B and COM for com-
mon.

Network protocol is not properly set on the GTN116.

Set network protocol based on the network require-
ments and reset transmitter power. Refer to Figure 9
of this technical manual for PROTOCOL DIP switch set-
tings.

Network address is not properly set on the GTN116.

Set address based on network requirements and reset

the transmitter power. Refer to Figure 9 of this techni-

cal manual for ADDRESS DIP switch settings. Note that
each address must be unique for the network.

Network termination is not properly set on the GTN116.

Set transmitter termination based on network require-
ments and reset the transmitter power. Refer to Figure
9 of this technical manual for TERMINATION DIP switch
settings.

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

The Area or K factor of the GTN116 transmitter does
not match that of the host controls.

Compare the value of the Area or K factor of the
GTN116 transmitter with that of the host control sys-
tem and make adjustments to ensure a match.

The returned value for airflow is zero when airflow is
indicated on the LCD display of GTN116 transmitter.

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 status point from the GTN116 transmitter has a
Trouble value.

The sensor detection system has detected one or more
malfunctioning or missing sensors.

Check sensor probe cable connections. If sensor
probe connections look OK and match the number of
sensor probes indicated on each probe's hang tag,
please call EBTRON's customer service department or
visit us at www.ebtron.com.

A probe with 5 or more sensors has been connected to
a 'Type B' transmitter with 4 receptacles.

Probes with 5 or more sensors are shipped with and
require a 'Type A' transmitter with 2 receptacles.

There is no value for the differential pressure point.

Differential pressure is only available from transmitters
that have EBTRON's Bi-directional Bleed Airflow
Sensors connected.

If a differential pressure measurement is required, con-
tact your local EBTRON Representative about
EBTRON's Bi-directional Bleed Airflow Sensor.
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Table 22. GTE116 Ethernet Transmitter Troubleshooting

Problem

Possible Cause

Remedy

The host control system or web browser is unable to
communicate with the GTE116 transmitter.

QOutput card is not securely mounted on main circuit
board.

Turn the transmitter power "OFF" and press the output
card firmly onto main circuit board. Turn the transmit-
ter power back "ON".

There is no link to the network indicated by the LINK
LED on the output card.

The LINK LED indicates a valid connection to the net-
work when it is illuminated. If the LED is not on, verify
network cabling and connections between the GTE116
and the network switch or hub.

The network protocol has not been properly set on
the GTE116.

Set network protocol based on your network require-
ments and reset transmitter power. Refer to Figure 10
of this technical manual for Protocol/Address DIP
switch settings.

The transmitter address has not been properly set on
the GTE116.

Set the address based on your network requirements.
Refer to Figure 10 of this technical manual for setting
Protocol/Address DIP switch and entering.GTE116
transmitter address. Note that each address must be
unique for the network.

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

The area factor in the GTE116 transmitter does not
match that of the host controls.

Compare the value of the Area or K factor of the
GTE116 transmitter with that of the host control system
and make adjustments to ensure a match.

The returned value for airflow is zero when there is air-
flow indicated on the LCD display of the GTN116 trans-
mitter.

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 status register from the GTE116 transmitter has a
Trouble value.

The sensor detection system has detected one or
more malfunctioning or missing sensors.

Check sensor probe cable connections. If sensor probe
connections look OK and match the number of sensor
probes indicated on each probe's hang tag, please call
EBTRON's customer service department or visit us at
www.ebtron.com.

A probe with 5 or more sensors has been connected
to a 'Type B' transmitter with 4 receptacles.

Probes with 5 or more sensors are shipped with and
require a 'Type A' transmitter with 2 receptacles.

There is no value for the differential pressure point.

Differential pressure is only available from transmit-
ters that have EBTRON's Bi-directional Bleed Airflow
Sensors connected.

If a differential pressure measurement is required, con-
tact your local EBTRON Representative about
EBTRON's Bi-directional Bleed Airflow Sensor.

Table 23.

GTL116 LonWorks Transmitter Troubleshooting

Problem

Possible Cause

Remedy

The host control system is unable to communicate with
the GTL116 transmitter.

Output card is not securely mounted on main cir-
cuit board.

Turn the transmitter power "OFF" and press the output
card firmly onto main circuit board. Turn the transmitter
power back "ON".

The network signal wiring is not properly connect-
ed to the GTL116 transmitter or the host controls.

Verify that network cabling from the host controls is con-
nected to the proper terminals of the OUTPUT terminal
block on the GTL116 transmitter. Wires should only be
connected to positions 1 and 2 on the terminal block.

The LonWorks® network database has not been
configured for the GTL116 transmitter.

The LonWorks® network database may be pre-configured
using the GTL116.XIF file available for download at
www.ebtron.com or configured at installation time by
direct LonWorks® parameter upload from the GTL116
transmitter.

The GTL116 transmitter is not providing values for any of
the variables.

The required network configuration variables have
not been set.

Certain network configuration variables must be set to
enable the LonWorks® output card to request data from
the GTL116 transmitter. Refer to the GTL116 -
LonWorks® INTERFACE section of this technical manual
for specific GTL116 variables and settings.

There is no value for the differential pressure variables.

Differential pressure is only available from trans-
mitters that have EBTRON's Bi-directional Bleed
Airflow Sensors connected.

If a differential pressure measurement is required, con-
tact your local EBTRON Representative about EBTRON's
Bi-directional Bleed Airflow Sensor.

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

The area factor in the GTL116 transmitter does
not match that of the host controls.

Compare the value of the Area or K factor of the GTL116
transmitter with that of the host control system and make
adjustments to ensure a match.

The returned value for airflow is zero when there is air-
flow indicated on the LCD display of the GTN116 trans-
mitter.

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 status variable from the GTL116 transmitter has a
Trouble value.

The sensor detection system has detected one or
more malfunctioning or missing sensors.

Check sensor probe cable connections. If sensor probe
connections look OK and match the number of sensor
probes indicated on each probe's hang tag, please call
EBTRON's customer service or visit us at
www.ebtron.com.

A probe with 5 or more sensors has been connect-
ed to a 'Type B' transmitter with 4 receptacles.

Probes with 5 or more sensors are shipped with and
require a 'Type A' transmitter with 2 receptacles.
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STANDARD LIMITED PARTS WARRANTY

If any EBTRON product fails within 36 months from shipment, EBTRON will repair/replace the device free of charge as
described in the company’s warranty contained in EBTRON’s TERMS AND CONDITIONS OF SALE. Defective equipment
shall be shipped back to EBTRON, freight pre-paid, for analysis.
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