5S¢z GREYSTONE o D2Wpoint Transmitter
=7

IE ENERGY SYSTEMS INC

INTRODUCTION
The dewpoint transmitters are designed for use in environmental monitoring and control systems

where high performance and stability are demanded. It’s state-of-thg gn combines
digital linearization and temperature compensation with a highly jable thermoset
polymer based capacitance humidity sensor and curve-matched perature
sensor for reliability and accuracy in the most critical applicatio smitter

has four measurement variables which include dewpoint, dggbull t-bulb
temperature and enthalpy which are available Modbus si efficient

monitoring and control solution.

BEFORE INSTALLATION

Read these instructions carefully before installi the dewpoint
damage. Do not use in
an explosive or hazardous environment, with comb mable gases, as a safety or
icati ilure of the product could result

s during installation and do

in the middle of the duct wall. To achieve the best reading, do not place in an tion may be present. Mount the sensor
atleast 1.5 m (5‘) in either direction from elbows, dampers, filters or other

The enclosure has a hinged cover with latch. Open the cover by pulli i Figure 1
the latch on the right side of the enclosure and at the s e cover,
as illustrated in Figure 2.

A 21 mm (0.8125") hole is provided for connectj C uit connector
or a cable gland style connector. Insert the cofi@
through the hole and securely fasten using a |

Make wire connections as per the “Wirij

Two security screws are provided wh;
once settings and wiring connection

can be installed to help secure the cover &
e complete. Figure 4.

Figure 2 Figure 3

Conduit
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WIRING

« Deactivate the 24 Vac/dc power supply until all connections are made to the device to prevent electrical shock or equipment damage.

+ Follow proper electrostatic discharge (ESD) handling procedures when installing the device or equipment damage may occur.

- Use 22 AWG shielded wiring for all connections and do not locate the device wires in the same conduit with wiring used to supply inductive
loads such as motors.

+ Make all connections in accordance with national and local codes.

device has a half-wave
e controller.

Connect the 24 Vac/dc power supply to the terminals labeled PWR (power) and COM (common) as shown in Figure 6. Thi
type power supply so use caution when wiring multiple devices so that the circuit ground point is the same on all d -

earth ground when using devices with RS-485 network connections. The device is reverse voltage protected a
backwards.

wire connects to B(+) and the negative wire connects to A(-) and the cable shield must be connected i each device. If
the device is installed at either end of the network, an end-of-line (EOL) termination resistor (121 o, i in parallel to the A(-)
and B(+) terminals. This device includes a network termination jumper and will connect the resisto . Simply move the pcb
jumper to the EOL position and no external resistor is required as shown in Figure 7. The ground wire 0 i air should be connected
to earth ground at the end of the network and the master is not grounded. Do not run bus wgring i onduit as line voltage wiring.

A network segment is a single shielded wire loop run between Figure 5
several devices (nodes) in a daisy chain configuration. The total O
segment length should be less than 4000 feet (1220 meters)
and the maximum number of nodes on one segment is 127.
Nodes are any device connected to the loop and include
controllers, repeaters and sensors such as the RH/T Sensor but
does not include the EOL terminators. To install more devices,
or to increase the network length, repeaters will be required

for proper communication. The maximum daisy chain length
(segment) depends on transmission speed (baud rate), wire size
and number of nodes. If communication is slow or unreliable,
it may be necessary to wire two daisy chains to the controller
with a repeater for each segment.

NETWORK
A- B+ SHL
EI‘ [

[ —

2

©
up DOWN MENU

Figure 6 Figure 7
Device 1 Device 3
Building Controller
24 Vde = PR
Common “H-e =
Shield e SHOS @ A E
B+ Bt e Bt =-e
A- Ao =g )
EoL D
BACnet Master
\ BUS ADDR
External 2 Set EOL ;
Power Supp JUmper
24 Vac Transforl
Device 1 Device 2 Device 3
Building Controlle OFF ON
PWR
& FIRH AiH-e EOL EOL
Common L= coNE— @ cou o
Shield L QHLD] ° SHLD: ® SHLD: °
B+ ( oy A=y Bt @
A Lo Lo E=n
BACnet Master |
Connect Shield One End Only
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OPERATION

Start-Up Mode
When the device is powered on, it will go through a brief start-up mode. The LCD will display a sequence of information depending on the model. At
the end of the start-up sequence, normal operation will begin.

STEP1 LCDTest

Normal Mode
All segments lit for 2 seconds [ et

oL Lo In normal operation the device:
reads the temperature ap

0w

STEP2 Model —
Displays the model type (modbus) for 2 sec. Lo
L
STEP 3 Software Version for 2 sec Lo(n
oo
STEP4 Add for2
ress for 2 sec Mo
N |
STEP5 Baud rate for 2 sec —
Qorcr
NN

MENU
The device has several parameters that can be configured locally via the User me
values but the installer may want to change some values. In some cases, such
before operation. Any changes made are saved in non-volatile memory and a

LCD. All parameters default to typical

ress, the installer MUST change the settings
e of a power loss. Only the menu items relevant to the
if there is 5 minutes of inactivity the menu will close
and normal operation will continue.

User Menu - Network Device
To enter the menu, press and release the <MENU> key. This will ent u step 1, pressing the <MENU> key a second time advances

to step 2. Each press of the <MENU> key saves the current settin enu item. The <UP> and <DOWN> keys are used to make
changes to program variables by scrolling through the available op
advance to the next menu item.

<MENU> Press and release to enter the User menu.

ADDRESS (default=1)
Use <UP> or <DOWN> to set the address 1-255.
°C and Td blink to indicate the mode.

RO
O
RO

| -cd

<MENU>

BAUD RATE (default = 9600)

Use <UP> or <DOWN> to select a bau
120 (1200), 240 (2400), 480 (4800), 960
°F and Tw blink to indicate the

ate of 30 (300), 60 (600), -
00), 192 (19208) or 384 (38400), E'. L:" ,':" o

<MENU>

MODBUS PARITY

Use <UP> or <DOWN (]

<MENU> |

MODBUS STOP B

Use <UP> or ~ ) (

<MENU> iy

MODBUS CRC default=1)

Use <UP> or <DO gflect a CRC value of 1 (A001 = CRC-16 reverse),

2(1021=CITT), 3 (8065 = CRC-16) or 4 (8408 = CITT reverse). ,l- - ,l

<MENU> -

MODBUS DELAY (default = 0)

Use <UP> or <DOWN> to change the value from 0 (minimum) to

50, 100, 150, 200, 250, 300 or 350 ms. BTU/Ib blinks to indicate the mode. oo
U ,-' L’ BTU/Ib

<MENU> Exits the menu and returns to normal operation.
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DIMENSIONS

E| = — ©
— L— 88.9 mm
| m— —_— 3-51:
| m— —_—
3.95"
| P
Q ﬂ—

Mounting Holes
(X4) @0.200”

SENSORTYPE:
RH Sensor
Temperature Sensor

MEASUREMENT RANGE:
Relative Humidity
Dry Bulb Temperature

CALCULATED VALUES:
Dewpoint Temperature
Wet Bulb Temperature
Enthalpy

ACCURACY:

Relative Humidity (RH)
Dry Bulb Temp.(T)
Dewpoint Tem
Wet Bulb Te
Enthalpy (E

4°F)/0-50°C(32-122°F)
. 1.8 °F) @40 %RH / 25 °C
1.0°C{*1.8°F) @ 50 %RH / 25 °C
kJ/kg (£ 1 BTU/Ib) @ 50 %RH / 25 °C

INTERFACE:
ModBus Protocol ModBus RTU, 2-wire RS-485
300, 600, 1200, 2400, 4800, 9600, 19200 or

38400 baud 1-255 slave address range

IN-DPDDM-01-01  06/17
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SPECIFICATIONS:
Power Supply

Consumption
Operating Conditions
Storage Conditions
Wiring Connections
Enclosure
Dimensions
Material

Ratings
Probe

Weight
Approvals

LCD DISPLAY VALUES:
Temperature

Dewpoint
Wet Bulb

Enthalpy

Copyright © Greystone Energy Systems, Inc. All Rights Reserved Phone: +1 506 853 3057 Web: www.greystoneenergy.com

304 Series S/S Probe
icron HDPE filter
1270 mm
_ 0.50"
2 m

20-27Vdc, 16 - 27 Vac
(non-isolated half-wave rectified)
50 mA max @ 24 Vdc, 1.5 VA max @ 24 Vac

-30-50°C(-22-122°F),
0 - 95 %RH non-condensing
-40-70°C (-40 - 158 °F),
0 - 95 %RH non-condensing

14 - 22 AWG terminal block

145W x 100H x 64D mm (5.7W x 3.95H x 2.5D in)
Grey ABS, UL94-V0

IP65 (NEMA 4X)

230mm (9”)L x12.7mm (1/2") D

304 S/S with porous filter

320gm(11.3 02)

CE, RoHS

-30.0 - 50.0 °C (0.5 °C resolution)

or-22 - 122 °F (1 °F resolution)

-30.0 - 50.0 °CTd (0.5 °C resolution)
or-22-122°FTd (1 °F resolution)
-20.0 - 50.0 °CTw (0.5 °C resolution)
or-4-122°FTw (1 °F resolution)
0-340kJ/kg (1 kJ/kg resolution)

or 0- 146 BTU/Ib (1 BTU/Ib resolution)
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MODBUS

MODBUS TYPICAL | UNITS DATA ACCESS NOTES

ADDRESS OFFSET TYPE

40001 +0 °C/°F Word Read 16-bit integer, Temperature value x 10 (multiplier = 10)
-300 to 500 for -30.0 to 50.0 °C,
-220to 1220 for-22.0 to 122.0 °F

40002 +1 %RH Word Read 16-bit integer, %RH value x 10 (multiplier = 10)
0 to 1000 for 0 to 100.0 %RH

40003 +2 °C/°F Word Read 16-bit integer, Dewpoint Temperature value x 10 (
-300 to 500 for -30.0 to 50.0 °C,
-220to 1220 for-22.0 to 122.0 °F

40004 +3 °C/°F Word Read 16-bit integer, Wet Bulb Temperature x 10 (
-300 to 500 for -30.0 to 50.0 °C,
-220to 1220 for-22.0 to 122.0 °F

40005 +4 kJ/Kg Word Read 16-bit integer, Enthalpy value (multi

BTU/Ib 0 to 340 kJ/kg, 0 to 146 BTU/Ib

40006 +5 °C/°F Word R/W 16-bit integer, Temperature Offset (multiplie
-100 to 100 for-10.0 to 10.0
-50to 50 for-5.0t0 5.0 °
(Note: resolution is 10 f

40007 +6 %RH Word R/W 16-bit integer, RH Offset (mu
-100 to 100 for -1

40008 +7 hPa Word

40009 +8 Feet Word

40010 +9 Word

40011 +10 Word

40012 +11 Word

This section describes the implementation of {
transmission. It operates as a slave device (add

RTU Message Format

> Modbus pro

MODBUS FRAMING

Data Bits

Baud Rate

Duplex

Error Checki

ical Rédundancy Check (CRC)
16 --- polynomial x16+x15+x2+x0 0x8005 or reversed version 0xA001
RC-CITT --- polynomial x16+x12+x5+x0 0x1021 or reversed version 0x8408

Latency

e than 3.5 characters --- minimum, 50, 100, 150, 200, 250, 300 or 350 mS

IN-DPDDM-01-01

06/17
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ol. This device communicates on standard Modbus networks using RTU mode
and expects a Modbus master device to transmit queries, which it will answer.
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RTU Framing Support and Bit Sequences

Start 1 2 3 4 5 6 7 8 Stop
Start 1 2 3 4 5 6 7 8 Stop Stop
Start 1 2 3 4 5 6 7 8 Odd Stop
Start 1 2 3 4 5 6 7 8 Even Stop
RTU Function Codes
0x03 --- Read holding registers
Query
Slave address Function Starting Starting Quantity of registers
(0x01 to OxFF) code (0x03) address MSB address LSB MSB

* Starting address = 0x0000 to OxFFFF,

Response

Quantity of registers = 0x0000 to 0x007D

Slave address Function Byte count Register Register CRC CRC
(0x01 to OxFF) code (0x03) 2N value MSB value LSB LSB MSB
* N= Quantity of registers
0x06 --- Write single register
Query
Slave address Function Register Register Register CRC CRC
(0x01 to OxFF) code 0x06 address MSB e MSB value LSB LSB MSB
Response
Slave address Function Register Register Register CRC CRC
(0x01 to OxFF) code 0x06 address MSB value MSB value LSB LSB MSB
* Register address = 0x0000 to OxFFFF, Registers
Exception response
Slave address Function CRC CRC
(0x01 to OxFF) code + 0x80 LSB MSB

* An exception response is only ret
Exception code 01 ---illega

IN-DPDDM-01-01  06/17
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The RTU function codes supported by the dewpoint sensor are shown below.

0x03 --- Read TEMPERATURE_VALUE

Query
Slave address 0x03 0x00 0x00 0x00 0x01 CRC CRC
(0x01 to OxFF) LSB MSB
Response
Slave address 0x03 0x02 Register value Register value CRC
(0x01 to OxFF) MSB LSB LSB
* Register value = OxFED4 to 0x01F4, corresponding to -30.0 to 50.0 °C (multiplier = 10)
or = OxFF24 to 0x04C4, corresponding to -22.0 to 122.0 °F (multiplier = 10)
The temperature value is either in °C (default) or °F depending on the value of the TEMPERAT UNI
This register has a multiplier of 10, the application must divide by 10 to obtain the correct value.
0x03 --- Read RELATIVE_HUMIDITY_VALUE
Query
Slave address 0x03 0x00 0x01 0x00 1 CRC CRC
(0x01 to OxFF) LSB MSB
Response
Slave address 0x03 0x02 Register valu CRC CRC
(0x01 to OxFF) MSB LSB MSB
* Register value = 0x0000 to 0x03E8, corresponding to 0
This register has a multiplier of 10, the application must divide
0x03 --- Read DEWPOINT_TEMPERATURE_VA
Query
Slave address 0x03 0x00 0x00 0x01 CRC CRC
(0x01 to OxFF) LSB MSB
Response
Slave address 0x03 0x02 egister value Register value CRC CRC
(0x01 to OxFF) MSB LSB LSB MSB

* Register value
or

This registg

IN-DPDDM-01-01  06/17
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orresponding to -30.0 to 50.0 °C (multiplier = 10)
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0x03 --- Read WET_BULB_TEMPERATURE_VALUE

Query
Slave address 0x03 0x00 0x03 0x00 0x01 CRC CRC
(0x01 to OxFF) LSB MSB
Response
Slave address 0x03 0x02 Register value Register value CRC C
(0x01 to OxFF) MSB LSB LSB
* Register value = 0xFED4 to 0x01F4, corresponding to -30.0 to 50.0 °C (multiplier = 10)
or = OxFF24 to 0x04C4, corresponding to -22.0 to 122.0 °F (multiplier = 10)
The wet bulb temperature value is either in °C (default) or °F depending on the value of the TEMPE RE_UMITS regis
This register has a multiplier of 10, the application must divide by 10 to obtain the correct valu
0x03 --- Read ENTHALPY_VALUE
Query
Slave address 0x03 0x00 0x04 0x00 0x0 CRC
(0x01 to OxFF) LSB MSB
Response
Slave address 0x03 0x02 Register value ue CRC CRC
(0x01 to OxFF) MSB LSB MSB
* Register value = 0x0000 to 0x0154, corresponding to 0 to 3
or = 0x0000 to 0x0092, corresponding to 0 to
The enthalpy value is either in kJ/kg (default) or BTU/Ib depend the ENTHALPY_UNITS register.
0x06 --- Write TEMPERATURE_OFFSET
Query
Slave address 0x06 0x00 RE Register CRC CRC
(0x01 to OxFF) Value value LSB LSB MSB
Response
Slave address 0x06 Register Register CRC CRC
(0x01 to OxFF) Value MSB value LSB LSB MSB

to T_OFFSET/10=-10.0 to 10.0 °F. ie: OxFFC4 => -60/10 = -6.0 °F offset
ffset must be -1.0, 0, +1.0, +2.0, etc. -1.3 is not valid

ue = OxFFCE to 0x0032 for -50 to 50,
ponds to T_OFFSET / 10 =-5.0 to 5.0 °C. ie: 0x0023 => 35/10 = +3.5 °C offset
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This register has a multiplier of 10, the application must divide by 10 to obtain the correct value.

0x06 --- Write RH_OFFSET

Query
Slave address 0x06 0x00 0x06 Register Register CRC CRC
(0x01 to OxFF) Value MSB value LSB LSB MSB
Response
Slave address 0x06 0x00 0x06 Register Register CRC
(0x01 to OxFF) Value MSB value LSB LS
*This register is used to add or subtract an offset to the RH value if necessary to conform to a local reféfence.
Register value = 0xFF9C to 0x0064 for -100 to 100, corresponding to RH_OFFSET =-1Q08.to 10
ie: 0XO01E => 30/10 = +3.0 %RH offset.
resolution is 10, ie: offset must be -5.0, -4.0, -3.0, -2.0, etc. -4.3 is not valid
This register has a multiplier of 10, the application must divide by 10 to obtain the correc
0x06 --- Write ATMOSPHERIC_PRESSURE
Query
Slave address 0x06 0x00 0x07 Register er CRC CRC
(0x01 to OxFF) Value valu LSB MSB
Response
Slave address 0x06 0x00 0x07 Register CRC CRC
(0x01 to OxFF) lue LSB LSB MSB

*This register is used to set the atmospheric pressure value to co

Register value = 0x032C to 0x03F5, corresp

0x06 --- Write ALTITUDE

C_PRESSURE =812 to 1013 hPa.

to local conditions. This value is used in calculations.

Query
Slave address 0x06 x00 Register Register CRC CRC
(0x01 to OxFF) Value MSB value LSB LSB MSB
Response
Slave address 0 0x08 Register Register CRC CRC
(0x01 to OxFF) Value MSB value LSB LSB MSB

*This register is us

IN-DPDDM-01-01  06/17

lue to conform to local conditions. Th
and altitude are linked, changing one also changes the other.

s value is used in calculations.
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0x06 --- Write DISPLAY_MODE

Query
Slave address 0x06 0x00 0x09 Register Register CRC CRC
(0x01 to OxFF) Value MSB value LSB LSB MSB
Response
Slave address 0x06 0x00 0x09 Register Register CRC
(0x01 to OxFF) Value MSB value LSB LSB

*This register is used to set the parameters displayed on the local LCD in the normal operating mode.
The available settings are:

0 = no display (menu will still display if key pressed) 6 =Temperature plus wet bulb le
1 =Temperature 7 =Temperature plus enthalpy to
2 = Dewpoint temperature 8 = Dewpoint plus wet bul
3 =Wet Bulb temperature 9 = Dewpoint plus enthalpy t
4 = Enthalpy 10 = Wet bulb plus enthalpy togg
5 =Temperature plus dewpoint toggle every 5 seconds

0x06 --- Write TEMPERATURE_UNITS

Query
Slave address 0x06 0x00 0x0A 0x00 R r CRC CRC
(0x01 to OxFF) alue LSB MSB
Response
Slave address 0x06 0x00 0x0A Register CRC CRC
(0x01 to OxFF) lue LSB LSB MSB
* Register value = 0x0000 = sets the device to °C operation
=0x0001 = sets the device to °F operation
0x06 --- Write ENTHALPY_UNITS
Query
Slave address 0x06 0x0B 0x00 Register CRC CRC
(0x01 to OxFF) value LSB LSB MSB
Response
Slave address 0x0B 0x00 Register CRC CRC
(0x01 to OxFF) value LSB LSB MSB
* Register value vice to kJ/kg operation
U/lb operation
Exception code * CRC CRC
0x01, 0x02 or 0x03 LSB MSB

Exception code 03 --- illegal data value
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