BACnet Pressure Transducer — ULP Series Installation and Operating Instructions

Description
The Ultra Low Pressure Transducer is used to measure differential pressure up to 1"wc or 250 Pa. It combines precision high
sensitivity silicon sensing capabilities and the latest ASIC technology to substantially reduce offset errors due to changes in
temperature, stability to warmup, long term instability and position sensitivity. It is ideal for monitoring pressure for air or
other clean inert gas. It features bi-directional pressure measurement, an on-board auto-zero functi axbacklit LCD to
display the pressure value and an alarm relay with variable trip points. The device is field-configurg pcal menu or
the BACnet connection.

Before Installation
Read these instructions carefully before installing and commissioning the ULP Pressure : ollow these
instructions may result in product damage. Do not use in an explosive or hazardou: i ith¥€ombustible or

Mounting
Mount the device using the four holes on the base of the unit. Leave enough nit to connect the pressure

es. It should be mounted on

Setup

The device parameters must be set before connection to ill ensure that each device has a unique MAC
address and Device Instance for startup. On startup, the i ed to the Device Object : Vendor Identifier to
create the unique Device Instance (Device Object : r). Once connected to a network, the Device Object :

Object Identifier can be written to any unique value
value. All parameters are saved in memory. The local
127) and the baud rate. The factory defaults are

are used to set the BACnet MAC device address (0-
0 baud. The menu and setup procedure is described later.

Wiring Instruction
The device has standard screw block con ded twisted pair wiring of at least 22 AWG for all connections and
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connected to the COMMO
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Connect the RS-485 network with twisted shielded pair to the terminals marked A(-), B(+) and SHIELD. The positive wire
connects to B(+) and the negative wire connects to A(-) and the cable shield must be connected to the SHIELD terminal on
each device. If the device is installed at either end of an RS-485 network, an end-of-line (EOL) termination resistor (121
ohm) should be installed in parallel to the A(-) and B(+) terminals. This device includes a network termination jumper and
W111 connect the 121 ohm res1stor correctly on the pcb. Simply move the jumper to the EOL position andme

communication. The maximum daisy chain length (segment) depends on transmissio
number of nodes. If communication is slow or unreliable, it may be necessary {@ wire two

relay rating in the Specification section.

Pneumatic Connections
The two pressure ports on the enclosure are labeled High a
higher on the High port than the Low port so ensure these
for the pressure connections. A flexible silicone tub
connections and ensure there are no kinks in the tubing.

ange the tubing to minimize stress on the
urate measurements, do not leave the Low port open to

the atmosphere, run a return line from the Low port t oint being measured
Ensure the tubing to be used is clean and do no, o fall into the pressure ports as contamination could damage
the sensor. When removing tubing use care to orts. In some cases it is better to cut the tubing off rather

Power Up Instruction

Before turning on the power, veri
d that the pressure is within the correct range. The product should be
npting to verify accuracy. Allow the device to operate for 20 minutes

ondition is set to off and communication is disabled. The LCD will display the
econds. All keys are disabled during start-up mode. At the end of the start-up

nge (£ 1 "wc for example) so the pressure applied to the High port should be higher than
for a positive output response. Differential pressure is measured using both ports. If the

The output value may be affected by the pressure averaging time setting in the menu. The pressure averaging setting controls
how many readings are averaged to form the output value. The pressure averaging time defaults to 5 seconds and can be set
from 1 to 60 seconds. This value effectively filters the output to prevent noise and false alarms.
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The device also compares the output pressure value to the alarm setpoints and takes appropriate action. If the pressure value
exceeds either setpoint then an alarm condition is set and the device will operate in alarm mode. Alarm mode activation is
controlled by certain delay times and user settings described later. The device also monitors the keys and takes appropriate
action if a key is pressed. The installer can enter the setup menu by pressing the <MENU> key at any time.

Alarm Operation
The alarm feature includes an on-board control relay and appropriate BACnet objects.

The alarm feature has several settings that can be controlled by the setup menu or via BA
points designated the high pressure alarm limit and the low pressure alarm limit. The hi
the maximum pressure range and the low pressure alarm defaults to 50% of the mini
device has a £ 1 "wc range, then the default low pressure alarm limit will be -0.5 '
limit will be +0.5 "wc. This is the same result for Pa ranges.

The alarm setpoints can be set over the pressure range with certain conditions.

"we, -0.25 to 0.25 "we, 0 to 0.5 "wc, 0.5 to 1.0 "wec.

The alarm also has settings for on delay and off dela
seconds but may be changed from 1-59 seconds or
exceed either alarm trip point for more than the alarm ime. For an alarm condition to be reset the pressure value
must return to a non-alarm value for more than

Auto Zero Operation
A sensor auto zero can be inifd
pressure ports are close to zer
can also be initiated via BA
the auto zero to initiate.

an calibration be performed in the field unless a high quality calibrator with low
ilable and the temperature of the sensor can be maintained. Contact the factory for

peration when in the menu and holds the last pressure value as the output value. If an alarm condition
be reset to enter the menu and alarm operation is disabled while in the menu (except for alarm test). If
the Setup ment ot active for 5 minutes (no key press), then the menu will exit and the device returns to normal operation.

The Setup menu operation and parameters are explained below.
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<MENU> Press and release the <MENU> key to enter the Setup Menu
1. - "wc, Pa The pressure scale defaults to "wc. Use <UP> or <DOWN> to toggle it to
- i 'wc Pa. Press <MENU> to save the setting and advance the menu.
LL
<MENU>
2. 1-60" The pressure averaging time defaults to 5 sec
n‘“"“ Y 1-60 seconds using <UP> or <DOWN>. Pr
L and advance the menu.
<MENU>
3. On, OFF The alarm enable/disable defaul nab he alarm can be disabled
MENU here. Use <UP> or <DOWN> to dis OFF) the alarm. If the alarm is
K] R disabled, no alarm con. if the alarm is disabled, then none
Ll n of the alarm settings will enu.
<MENU>
4. X.XX, XXX The high limit defaults to 75% of the range. This equals + 0.5
MENU “we for the , for the + 250 Pa range, etc. It can be changed using
¥ S ¥ H > throughout the range. Resolution for each range is
[ gy X + 5 "we (0.01), = 250 Pa (10) and + 60 Pa (2). Note that
t be displayed as /10 such that it is - 25H to 25H.
<MENU>
5. X.XX, XXX yressure alarm limit defaults to 25% of the range. This equals - 0.5
MENU “We "wc range, - 125 for the + 250 Pa range, etc. It can be changed using
- K] S ) <UP> g'<DOWN> throughout the range. Resolution for each range is
L L (0.05), = 0.25 "we (0.01), = 250 Pa (10), + 60 Pa (2). Note that the
+ 250 Pa range must be displayed as /10 such that it is - 25H to 25H.
<MENU>

-10' The alarm on delay defaults to 5" (seconds). It can be changed from 1-59"
(seconds) and 1-10' (minutes) using <UP> or <DOWN>.

1-59", 1-10' The alarm off delay defaults to 5" (seconds). It can be changed from 1-59"
(seconds) and 1-10' (minutes) using <UP> or <DOWN>,

<MENU>
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8. OFF, On The alarm test defaults to OFF. It can be set to On using <UP> or <DOWN>.
n‘“"u This forces the relay to activate.
uFF.c
<MENU>
9. 0-127 The default BACnet MAC address is 3. This can be oed from 0
MY e 127 using <UP> and <DOWN>.
<MENU>
10. 96, 192, The default network baud rate is 96,(9600). It ¢ changed to 192 (19200),
rME"U 384, 768 384 (38400) or 768 (76800) using >,
L A6
<MENU> Exits the Setup Menu and returns to no
Note the LCD backlight can be turned on or off with the er.

off [« THEN ON T
BACKLITE
b ol
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BACnet Pressure Transducer — ULP Series

Installation and Operating Instructions

Specifications
Pressure Ranges ULPO1....... +1"wcor +250Pa
ULPO2....... 1+ 0.25 "wc or £ 60 Pa
Accuracy ...........oouin... + 1% FS of selected range
Stability .................. ... + 1% FS (1 year)
Thermal Effect................ + 2% FS max , 10 - 40 °C (50 - 104 °F)
Response Time . .............. 1 - 60 Seconds (selectable)
Proof Pressure .. .............. 100 "wc (24.9 kPa) for ULPO1, 40 "wc (9.96 kPa) for UL#02
Burst Pressure . ............... 200 "wc (49.8 kPa) for ULPO1, 80 "wc (19.9 kPa) for 02
Operating Conditions . . ........ 0-60°C (32 - 140 °F), 0 - 90 %RH non-condensing
Storage Temperature .. ......... -40 - 95 °C (-40 - 203 °F)
Media Compatibility . .......... Dry air or inert gas
ZeroAdjust.................. Pushbutton or BACnet auto-zero
Power Supply . ............... 24 Vac/dc = 10%
Power Consumption . .......... 50 mA max
Communication . .............. 2-wire RS-485, BACnet MS/TP protocol
BaudRate................... Locally set to 9600, 19200, 3840
MAC Address Range . ......... Locally set to 0-127 (factory de
Display . .................... 3 Y digit LCD, 0.45" digit
AlarmRelay ................. NO contact, 2 Amps @
Alarm Trip Point .. ............ Upper and Lower ala
AlarmDelay ................. 0 to 10 Minutes (se
Wiring Connections . .. ......... Screw terminal bl )
Pressure Connections . . ......... Barbed ports for 1/8" i
Conduit Connection . .. ......... Access ho i it or cable gland
Enclosure.................... Grey ABS asket, VB
57" W x4.0" 5" D (145mm x 101mm x 63mm)
Weight .. .................... 260,
BACnet Object List
Object Dynamically Object Object
Type Deletable Identifier Name
Device No 381003 Ultra Low Pressure 003
Analog Inp No All Pressure Sensor Value
AV 1 Pressure Averaging Time
AV 2 Alarm High Limit
Analog No AV 3 Alarm Low Limit
AV 4 Alarm On Delay
AV S Alarm Off Delay
BV1 Alarm Enable
. No BV 2 Alarm Test
BV 3 Pressure Units
BV 4 Auto Zero
BI'1 Alarm Status
Binary Input No BI2 Low Alarm Status
BI3 High Alarm Status
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The BACnet Device object allows configuration of the ULP device. Device object properties are shown below.

Property Default Value Property Data Type Access
Object Identifier 381003 BACnetObjectldentifier(numeric) Read / Write
Object Name Ultra Low Pressure 003 CharacterString (32) Read / Write
Object Type DEVICE (8) BACnetObjectType Read
System Status OPERATIONAL (0) BACnetDeviceSt Read
Vendor Name Greystone Energy Systems CharacterStri Read
Vendor Identifier 381 Read
Model Name ULP Read
Firmware Revision 1.4 Read
Application Software Version V1.0 Read
Location 150 English Dr, Moncton, NB Read / Write
Description Greystone ULP Monitor Read / Write
Protocol Version 1 Read
Protocol Revision 7 Read
Protocol Services Supported See description below Read
Protocol Object Types Supported See description below Read
Object List See description below Read
Maximum APDU Length Accepted 50, B’0000’ Unsigned Read
Segmentation Supported NO SEGMENTATION (3 Segmentation Read
APDU Timeout 10,000 signed Read / Write
Number of APDU Retries 3 Unsigned Read / Write
Max Master 127 Unsigned Read / Write
Max Info Frames 1 Unsigned Read
Device Address Binding Emp, BACnetAddressBinding Read
Database Revision Unsigned Read

vendor ID and 003 is the default network MAC address. When the
and saved. For example, if the MAC address is set to 50 via the
t to 381050. This property is also writable via BACnet. If the
Device:Object_Identifier is written ia BACnet then the MAC address is no longer appended to the vendor ID to

Object Indentifier Initial default number is 381003, where 381
MAC address is initially chang i

Object Name Initial string is “Ultra where 003 is the default network address. Can be written with a new string of
maximum leng e value is saved. The “003” is the MAC address as set by the menu and is
dress is changed. Once written to via BACnet, the MAC address no longer gets

y, writeProperty, deviceCommunicationControl, who-Has, who-Is
it string = {00000000 00001001 01000000 00000000 01100000}

nalog_Input, Analog Value, Binary Input, Binary Value, Device
inary bit string = {10110100 10000000 00000000 0000000}

Protocol_Object Types

Object_Lis Instance 3), (Analog Input, Instance 1), (Analog Value, Instance 1) ....(Analog Value, Instance 5)

dnary e, Instance 1) ...... (Binary Value, Instance 4), (Binary Input, Instance 1).....(Binary Input, Instance 3)
APDU Value is 10,000. Can be modified from 0 to 10,000.
Number O ries Value is 3. Can be modified from 0 to 10.
Max_Master Value is 127. Value is saved. Can be modified from 0 to 127.

Database Revision Value is 0 to 255.
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The analog input BACnet object allows reading of current pressure sensor value. Al object properties are shown below.

Analog input object Pressure Sensor Value (Present Value is current sensor reading in the current units.)

Property Default Value Property Data Typg Access
Object Identifier All (Analog Input 1) BACnetObjectlde ead
Object Name Pressure Sensor Value CharacterString 2ead
Object Type ANALOG INPUT (0) BACnetObject Ty ead
Present Value current reading Q
Description Pressure Value in Pa or "wc
Device Type Ultra Low Pressure Sensor
Status Flags {false, false, false, false} (0000)
Event State NORMAL (0)
Reliability NO FAULT DETECTED (0)
Out of Service FALSE (0)
Units Pascals (53) or "wc (58)

The five analog value BACnet objects allow configuration of t

AV object properties are shown below.

Analog value object Pressure Averaging Time (Present Value to 5 secon an be set from 1 to 60 seconds. Resolution is 1 sec)
Property Default Val Property Data Type Access

Object Identifier BAChnetObjectldentifier Read
Object Name CharacterString (32) Read
Object Type BACnetObjectType Read

Present Value Real Read / Write
Description CharacterString (32) Read
Status Flags BACnetStatusFlags Read
Event State BACnetEventState Read
Out of Service Boolean Read
Units BACnetEngineeringUnits Read

Analog value object A gent_Value defaults to (range x 75%)).
Property Default Value Property Data Type Access

Object Identifier AV2 (Analog Value 2) BACnetObjectldentifier Read
Object Namé Alarm High Limit CharacterString (32) Read
Object Type ANALOG VALUE (2) BACnetObjectType Read

0.5 (for example) Real Read / Write
Alarm High Limit in Pa or "wc CharacterString (32) Read
{false, false, false, false} (0000) BAChnetStatusFlags Read
NORMAL (0) BACnetEventState Read
FALSE (0) Boolean Read
Pascals (53) or "wc (58) BACnetEngineeringUnits Read
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Installation and Operating Instructions

Analog value object Alarm Low Limit (Present Value defaults to (range x 25%)).

Property Default Value Property Data Type Access
Object Identifier AV3 (Analog Value 3) BACnetObjectldentifier Read
Object Name Alarm Low Limit CharacterString (32) Read
Object Type ANALOG VALUE (2) BACnetObjectTy
Present Value -0.5 (for example)
Description Alarm Low Limit in Pa or "wc
Status Flags {false, false, false, false} (0000)
Event State NORMAL (0)
Out of Service FALSE (0)
Units Pascals (53) or "wc (58)

Analog value object Alarm On Delay (Present Value defaults to 5 seconds®

9 seconds and 1 to 10 minutes).

Property Default Value erty Data Type Access
Object Identifier AV4 (Analog Value 4) bjectldentifier Read
Object Name Alarm On Delay CharacterString (32) Read
Object Type ANALOG VALUE (2) BACnetObjectType Read
Present Value 5 Real Read / Write

Description CharacterString (32) Read
Status Flags BACnetStatusFlags Read
Event State BACnetEventState Read
Out of Service Boolean Read
Units BACnetEngineeringUnits Read

Analog value object Alarm Off Delay,

defaults to 5 seconds. Can be set from 1 to 59 seconds and 1 to 10 minutes).

Property Property Data Type Access
Object Identifier Value 5) BACnetObjectldentifier Read
Object Name Alarm Off Delay CharacterString (32) Read
Object Type ANALQ& VALUE (2) BACnetObjectType Read
Present Value 5 Real Read / Write
Description ay (1-59 sec or 1-10 min) CharacterString (32) Read
Status Flags {false, false, false, false} (0000) BACnetStatusFlags Read
Event State NORMAL (0) BAChnetEventState Read
Out of Servi FALSE (0) Boolean Read
Units Seconds (73) or Minutes (72) BACnetEngineeringUnits Read
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The 4 binary value BACnet objects allow device parameter setting. Binary value object properties are shown below.

Binary value object Alarm Enable

(Present Value is normally 1, set to O to disable the alarm functions)

Property Default Value Property Data Type Access
Object Identifier BVI1 (Binary Value 1) BACnetObjectldenti
Object Name Alarm Enable CharacterString
Object Type BINARY VALUE (5)
Present Value ACTIVE (1)
Description 0 = Alarm Disable, 1 = Alarm Enable
Status Flags {false, false, false, false} (0000)
Event State NORMAL (0) Read
Reliability NO_FAULT DETECTED (0) Read
Out of Service FALSE (0) Read
Binary value object Alarm Test (Present Value is normally 0, setto 1 to t
Property Default Value Access
Object Identifier BV2 (Binary Value 2) Read
Object Name Alarm Test Read
Object Type BINARY VALUE (5) BACnetObjectType Read
Present Value INACTIVE (0) BACnetBinaryPV Read / Write
Description 0 = Normal Operation, 1 = Ala CharacterString (32) Read
Status Flags {false, false, false, false} BACnetStatusFlags Read
Event State NORMAL (0) BACnetEventState Read
Reliability BACnetReliability Read
Out of Service Boolean Read
Binary value object Pressure Units (Present for "wc pressure units, set to 1 for Pa units)
Property Property Data Type Access
Object Identifier BACnetObjectldentifier Read
Object Name CharacterString (32) Read
Object Type BACnetObjectType Read
Present Value BAChnetBinaryPV Read / Write
Description A CharacterString (32) Read
Status Flags atse, false} (0000) BACnetStatusFlags Read
Event State AL (0) BAChetEventState Read
Reliability _ DETECTED (0) BACnetReliability Read
Out of Service ALSE (0) Boolean Read
Binary value oh ero (Pesent Value is normally 0, set to 1 to perform a sensor zero calibration)
Default Value Property Data Type Access
BV4 (Binary Value 4) BACnetObjectldentifier Read
Auto Zero CharacterString (32) Read
BINARY VALUE (5) BACnetObjectType Read
INACTIVE (0) BACnetBinaryPV Read / Write
0 = Normal, 1 = Perform zero cal CharacterString (32) Read
Status Flag {false, false, false, false} (0000) BAChnetStatusFlags Read
Event State NORMAL (0) BAChnetEventState Read
Reliability NO FAULT DETECTED (0) BAChnetReliability Read
Out of Service FALSE (0) Boolean Read

Note BV5 will reset to 0 after a few seconds. The device must be in the normal mode to have an effect.
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The 3 binary input BACnet objects indicates the alarm status.

Binary input object Alarm Status (Present Value is normally 0, will change to 1 if any alarm is present)

Property Default Value Property Data Type Access
Object Identifier BI1 (Binary Input 1) BACnetObjectldents Read
Object Name Alarm Status
Object Type BINARY INPUT (3)
Present Value INACTIVE (0)
Description Alarm Status
Device Type 0 =No Alarm, 1 = Pressure Alarm
Status Flags {false, false, false, false} (0000)
Event State NORMAL (0)
Reliability NO _FAULT DETECTED (0)
Out of Service FALSE (0)
Polarity NORMAL (0)

Binary input object Low Alarm Status (Present Value is normally

a low pressure alarm is present)

Property Default Value Property Data Type Access
Object Identifier BI2 (Binary Input 2) ACnetObjectldentifier Read
Object Name Low Alarm Status CharacterString (32) Read
Object Type BINARY INPUT BACnetObjectType Read
Present Value INACTIVE (0 BACnetBinaryPV Read
Description Low Alarm CharacterString (32) Read
Device Type CharacterString (32) Read
Status Flags BACnetStatusFlags Read
Event State BAChnetEventState Read
Reliability BACnetReliability Read
Out of Service Boolean Read
Polarity BACnetPolarity Read

Binary input object High Alaj

Status (Present_Value is normally 0, will change to 1 if a high pressure alarm is present)

Property ault Value Property Data Type Access
Object Identifier Binary Input 3) BACnetObjectldentifier Read
Object Name High Alarm Status CharacterString (32) Read
Object Type BINARY INPUT (3) BACnetObjectType Read
Present Val INACTIVE (0) BACnetBinaryPV Read
Description High Alarm Status CharacterString (32) Read
o High Alarm, 1 = High Pressure Alarm CharacterString (32) Read
{false, false, false, false} (0000) BAChnetStatusFlags Read
NORMAL (0) BAChnetEventState Read
NO _FAULT DETECTED (0) BAChetReliability Read
FALSE (0) Boolean Read
NORMAL (0) BAChnetPolarity Read
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BAChnet Protocol Implementation Conformance Statement (PICS)

Date : Dec 6, 2013

Vendor Name : Greystone Energy Systems
Product Name : Ultra Low Pressure Transducer
Product Model Number : ULP

Application Software Version : 1.0

Firmware Revision : 1.4

BACnet Protocol Revision : 7

as ure sensor with
entialypressure levels and
ures an alarm function

Product Description :  The Greystone Ultra Low Pressure Transduc
native BACnet MS/TP protocol for network communication. It measures
reports this value back to a building automation system (BAS).
and has an LCD to display measured values.

BACnet Interoperability Building Blocks Support DS-RP-B, DS-WP-B,
DM-DDB-B, DM-DOB-B
DM-DCC-B

Segmentation Capability : Not supported

Standard Object Types Supported :

Object Dynamically | Dynamica . .
Type Creatable Deletable roperties Supported Writable Properties
ion, Description, Object_Identifier, Object Name, Location,
Device No x_Master, Description, APDU_Timeout, Max_Master,
Max_Info Frames Number Of APDU_Retries
escription, Reliability,
Analog Input No Device Type
Analog Value No No Description Present_Value
Binary Value Description, Reliability Present_Value
. Description, Reliability
Binary Input No Device Type

: MS/TP master (Clause 9), baud rates : 9600, 19200, 38400, 76800
Not supported
None

Character Set Supported : ANSI X3.4
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