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§: The HMP243 irunsmitler is a microprocessor based instrument for the

measurement of dewpoint temperature espectally in high humidities ard/or fast

changing temperatures. The dewpoint temperature is measured through relative

humidity and temperature. The dewpoint temperature, although a calcufated

< variable, is the primary reading obtained with the HMP243. As the probe is

33 equipped with the warming function. the relative humidity reading obtained is

not currect as such whereas the dewpoint temperature is. If the temperature is

below 0 °C, the user can select whether the transmitter calculates dewpoint or
frostpoint reading: as default. the transmitter calculates frostpoint.

? 1. PRODUCT DESCRIPTION
£ ‘
%’:

.

The transmiitter can be ordered with one or two sensor heads. If the transmitter
has only a humidity sensor head, it can output the dewpoint temperature or the
mixing ratio. If the transmitter is ordered with an additional temperature head,
the user can choose the output from the following readings: dewpoint, relative
humidity, ambient temperature, dewpoint difference (= ambient temperature -
dewpoint), mixing ratio, absolute humidity, and wet bulb temperature. The
configuration that the user completes in the order form determincs the
available rcadings. The transmitter has two analogue outputs and can be
connected to a serial bus via the RS 232C interface or through an RS 485/422
serial module or a digital current loop module.

There are various possibilities for the configuration of the transmitter. It can
have either a blank cover, or a cover with a local display and keypad with
which to operate the transmitter. Two analogue output signals are selected
from thc measured and calculated quantities; the signals can be scaled and the
measurement ranges changed. The HMP243 can be supplied with two, five or
ten meter sensor head cables.

The dewpoint measurement range is -40...+100 °C. The range depends on the
desired accuracy because the dewpoint is calculated through the RH and the T
readings (see Chapter 8). The analogue temperature output can be scaled quite
freely, for cxample -20...460 °C can be set to correspond to 0..10 V. The
rclative humidity, absolute humidity, dewpoint difference, mixing ratio and wct
bulb temperature ranges are also scalable.

In some specific applications, the sensor gain may gradually decrease because
of an interference caused by some particular chemicals present in the ambient.
These changes can be recovered with an optional re-gaining function.

The transmitter is equipped with a composite humidity and temperature sensor;
the operation of the HUMICAP®KC humidity sensor is based on changes in the
capacitance of the sensor as its thin polymer film absorbs water molecules.
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Options

Additional T probe

For the measurement of the ambient temperature and
for obtaining other quantities in addition to dewpoint
temperature and mixing ratio

Calculation vari-
ables

dewpaint difference, mixing ratio, absolute humidity,
wet bulb temperature

Serial interface

RS 232C (standard), RS 485/422, digital current
loop module )

Display cover

cover with local display & keypad

Filters

sintered filter, PPS grid with steel nelling

Cable lengths

2, 5 or 10 meters

Installation aids

Installation kit for temperatures up to 180 °C

HMP243MIK

Meteorological installation kit
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2, ADVANTAGES OF A WARMED SENSOR HEAD

In some measurement applications, unwanted dew formation makes humidity
measurement difticult or even impossible. At a weather station, for example,
high humidily combined with rapidly changing outdoor temperature can
condense the water vapour in the air onto the sensor head. Until this dew
evaporates or dries, it is impossible to obtain a true reading. Dew formation is
also a problem in environmental chumbers and in processes involving high
humidity, such as meat processing.

IRINNRIRN

In some applications, rapid temperature changes are the source of difficulty.
Normally, relative humidity sensors must be at the same temperature as the
ambient air or the measurement is incorrect. At +20 °C and 90 %RH a dif-
ference of 41 °C causes an error of 46 %RH. This makes reliable humidity

measurements difficult in rapidly changing temperatures.

4.

it

*

it

In other applications, the problem is a combination of both the dew formation
and rapid changes of temperature; a rapid rise in temperature can cause a
corresponding increase of water vapour in the ambient. 1n these conditions, the
temperature of the sensor head rises more slowly, and can remain below the
dewpoint of the ambient for a while. Dew then forms on the sensor head. and jt
may lake several hours or in the worst case, several days for the sensor to
recover from the condensation.

E

v

i8]

& Vaisala's HMP243 dewpoint transmitter offers a reliable solution for humidity
measurement in all these demanding conditions. The humidity sensor head is
kept dry by warming it. As the measurement is fully temperature compensated,
changes in the process temperature do not delay the measurement. This means
that the response time of dewpoint measurement is proportional only to the
diffusion time of water molecules inside the sensor head.

The HMP243 has an excellent performance also at normal humidities and in
stable environments, but it will mostly be used in applications where very high
humidity can take place. In these kinds of applications, the use of traditional
transinitters has been restricted.
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3. INSTALLATION

3.1 Selecting the place of installation

The transmitter should be installed in a place that gives a true picture of the
environment or process and is as clean as possible. Air should circulate freely
around the sensor. If necessary, the transmitter can be installed in a place
where a hot spot may develop. However, cold spots should be avoided.

When the sensor head is installed in a duct or a process channel where the
temperature is different from the ambient temperature, insulate the point of
entry; this is particularly important if the transmitter is installed with the sensor
head pointing downwards. Installing the sensor head of the HMP243 vertically
is not recommended because in high humidities, the humidity may condence on
the sensor head cable and then flow on to the sensor head.

When there is no alternative but to install the scasor head in the process
vertically, the point of entry must be carefully insulated. The cable must also

-be allowed to hang loosely in order to prevent any water that possibly
condenses on the cable from running onto the sensor head.

Install the humidity sensor head in the process wherever possible. Avoid
sample flows where the gas temperature can drop below dewpoint temperature;
this might result in erroneous measurement readings. Install the sensor head
transversely against the direction of the process flow. If the process
temperature is much higher than that of the environment, the whole sensor head
and preferably part of the cable must be inside the process.

In duct or channel installations drill a hole ready for a reference meter. Plug
the reference hole tightly (see Figure 3.2). '

Install the electronics housing away from possible steams escaping from the

. process.
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Sliding PTFE-sleeve for flange installation
Cabie length 2000, and cable-gland installation
5000 or 10000 mm

Figure 3.1 HMP243 transmitter with a humidity sensor head and an
additional T sensor head

When mounted on the side of a duct or channel, the sensor head must be in-
serted from the side (see Figure 3.2). If this is not possible and the sensor head
nust be inserted from the top, the point of entry must be carcfully insulated.

NOTE

The two sensor heads should be installed so that the
humidity sensor head does not warm the T sensor head,
i.e. the T sensor head is installed closer to the process
flow. When the RH reading is required, always install
the T sensor head in the place where you need the
reading from.

The HMP243 can be installed in ducts and channels with the help of the instal-
lation kit; the kit consists of a flange, a supporting bar for the sensor head cable
“and screws for attaching the flange to the wall of a duct. With the help of the

installation kit the distance betwecen the sensor head and the chanael wall can
be easily adjusted. The range of adjustment is 100.,.320 mm; the distance is
measured from the tip of the sensor head to the flange.
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duct wall
‘\

Y.
sealing (slhcone) Dange
humldnty sensor head f‘

E‘S—"J_E"JLF—- -— ..__‘ P :_-._ - _;.... P —

4 —
’

=1
supporling bar a plugged hole for reference
\ “x\ “measurements

T-sensor head =g

(optional)_ —— !
(oo JOR § B \ E —a

PTFE sleeve

Figure 3.2 Installing the sensor heads of the HMP243 in a chanuel
with the help of flanges and supporting bars

The sensor head can also be installed vertically.

PTFE-sleeve
" a bushing (cable-gland) when a bushing is used, its
’ (seal Viton) size is sclected according to
g g the diamcter of the sensor
A7 A
S/ head; the diameter of the cable
fo be snled\ L is increascd by using c.p.
e {siticone) 1‘£ silicon tape at the bushing
D
A\ \/-'\\ "', N -
y \ -1
4 \/(2 o=y ‘\/"‘A\ __.;.'____ )
24 -@ﬁ/r 2% stainless stect
i \(\>\ /| | cableticora
N ’:, gimilnr factener
R e o
N l p \- 4
RO .5/” n-nwny sensor i
"A\:‘_ head /
R e e i
. L. e e, AR

T.sensor hnd
{optional}

Figure 3.3 Vertical installation of the HMP243 sensor heads
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MNOTE

During installation the sensor head must not be unsol-
dered from and then resoldered to the main printed
board of the transmitter. This procedure may interfere
with the humidity calibration of the transmiitter.

3.2 Grounding

* A single clecirical cable with a screen and three to ten wircs is recommended
for power and analogue output/serial bus connections. The cable dizmeter
should be 7...10 mm.

The screcn of the electrical cable must be grounded properly to achieve best
pussible EMC performance. Recommended cable shicld is done in the cable

. gland as shown below.

remove the brass disks, rubber ring and nut from the transmitter
housing

strip 165 mm of the cable insulation, but leave 25 mm of the braid
visible

slip the nut and rubber ring over the cable insulation

slip the brass disk that has the bigger hole in it over the braid so that it
rests against the cable insulation

slip the other brass disk over the wires to the middle of the braid

(AWG 20), stranded wires

|I ' flexible wires 0.5 mm 2
recommended

brass ' ' braid

&l . |

brass disks

[ | ] T, u'E
rg [ i
nog '
N N
nut (I R ool -
Pl FALe i
T ) ) T '
cable .(}. D=07.10mm 1
=<7 (ifthe cable diameter is less St
than 7mm, use a shrinking
tube or an adhesive tape)

:
?
'
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push back the braid and press it between the two brass disks to achieve
a full 360° grounding; the fold beuween the disks should have the same
diameter as the brass disks

secure the braid with a shielding tube

»

insert the wires into the transmitter housing through the gland

"o

tighten the nut

connect the wires into the screw terminals and fasten a cable tie
around the wires

L]

- W
L%
transmitter housing iy gland
T ' .
%_. brass disks
]
T 3 rubber ring
nut
NOTE

When the cable is grounded as explained on the previous
page, the metallic parts of the sensor head, the shield of
its cable, the transmitter housing and the shield of the
signal cable to external system are all connected to each
other, Afier this the whole system can be grounded from
one point only. If the grounding is made via scveral
points (sensor head. transmitter housing, signal cable).
maké sure that the different groundings are made to the
same grounding potential. Otherwise harmful grounding
currents may be generated. If yoﬁ do the grounding via
the transmitter housing, use one serrated lock washer
between a mounting screw and the housing: the lock
washer breaks the paint on the housing.
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c_..f & CHI-and CH2 ted
- = - - are connecte
Q"'_" 5 5 (I) 5 logether internally
< A l—.]
T L
: T T 5" 71 CURRENTNVOLTAGE
¢ —— o ey et
::J mei™  OUTPUTS
= R
F T POWER SUPPLY
' oo Do not use power supply
qm 75|  ground () as outputsignal
: ) ground
= z
. L2 N il
4
> -] : /
H > /
= o=
= e
LTt —
OPENED COVER OF THE HMP 243
Figure 3.1 Electrical connections
Power supply 24 VDC )
24 VAC (see Chapter 3.3.1)
Output signals 0..20 mA
4.20mA
0.1V
0.5V
0..10V

3

=
=
=
=

Power supply ground (-) is connected to the housing with parallel connection of
15 nF capacitor and 300 k< resistor. .
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3.3.1 Connection to a 24 VAC supply

The HMP243 transmitter can also be connected to a 24 VAC supply without an
external rectilier. However, when more than one transmitter is connected to
one 24 VAC transformer, a common loop is formed and there is an increased
risk of a short-circuit. To avoid this, always use separate floating supply for
each transmitter (see Figure 3.1 A). However, if several transimitters have to
share one transformer, the phase {~) must always be connected to + connector
in cach transmitter {see Figure Figure 3.1 B).

A) NO COMMON LOOP FORMED - RECOMMENDED
HMP243 transmitter  Controller

(s s,
— e e — b3 - I
=) z £l
....:'_" .:,§ é'ﬂ:* b —
| Pt —_— .}.g g.,i,_ —_—
E S 2avac : 5 )
2|z z g
S | < 3 ___.g.(;_) [ y—
i S -
HMP243 transmitter

B) COMMON LOOP FORMED - NOT RECOMMENDED!
HMP243 transmitter Controller

~ o
—_— ————g————{ D8 [ e e (& ]
I v 2 3
.-:}.: :-:: 24 VAC o § s
— OE—— P L@
T shared
— common line
°
§ H
SN . P '2;? L 2 —J
HMP243 transmitter

Figure 3.1 Connecting the transmitters to a 24 VAC supply

10




IBIRNERIN RN EE

[ 1

e

Uid5en-2.t

HMP24S

Operating Manual

(T(F 00 ettt

4.

COMMISSIONING

When the HMP243 transmitter leaves the factory, its measurement ranges and
output signals have already been scaled according to the order form completed

*by the customer. The unit is calibrated at the factory and ready to operate when

the power is turned on. If you take into use active current. voltage or serial bus
outputs, make these connections first; appendix 9 describes them in detail.

NOTE

Make sure that the power is not turued on until cables
have becn connected to screw terminals!

In transmitters with display, the software version appears for a few seconds
when the power is turned on. After this, measurement results appear
automatically. Should an error message appear on the display, consult
Appendix 6.

‘If your transmitter has a blank cover and the LED indicator inside the housing
lights up, consult Appendix 6 for further information.

Appendix 7 contains information on how to determine the ranges for alarm
outputs and alarm controls when an alarm output unit is used.

4.1 Changing the parameters

If necessary, the user can subsequently change the measurcment units between
metric and non-metric and sclect and scale the output signals with software
functions. This is done through commands, either utilizing the menus on the
local display or giving commands through the serial interface (see
Appendices). Most often the commands are used to change the settings of the
two analogue channels.

Alimited range of commands can be given with the three press switches (up.
down, enter) inside the transmitter housing. There are four LEDs to indicate
the commands given with the up and down switches. All HMP243 units
incorporate these switches and LED indicators. LED commands can be used to
calibrate the transmitters (both humidity and temperature) or to calibrate the
analogue outputs.

If you need to change some functions, read the following chapters carefully.

1




HMP243 .
Operaling Manual U1452n-2.1

42 Security lock jumper

Before the settings car be changed. the sccurity lock jumper ia connector X135
must be removed (see Figure J.1). The security lock jumper makes it
impossible to change the transmitter settings by mistake.

15 O u_'» NN ETENENE R
vkl e T e Gy T “*-i—-- n X15

it

CHANGE OF SETTINGS
DISABLED
1 ) I~
OPENED COVER OF THE HMP 2
Figure 4.1 Location of the sccurity lock jumper

When the security lock jumper is connected, some commands are not available
(sce Chapter 5).

Should the application require variables that are not included in the
" configuration of the transmitter, the user is invited to contact Vaisala or a

Vaisala representative. :

43 Selecting the analogue outputs

The HMP243 transmitter can be ordered ready with the current or voltage
outputs required. If the outputs need to be changed, move the jumpers in con-
nector X 15 into positions as shown in Figure 4.1,

12
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CURRENT QUTPUTS
0..20/4..20mA

VOLTAGE QUTPUTS
0..5v/0..10V

VOLTAGE QUTPUTS
0..1Vv

CH10... 1 VOLTAGE OUTPUTY
CH2 CURRENT QUTPUT ‘

— o

OPENED COVER OF THE HMP 24

Selecting the analogue outputs with jumpers

The software has to be infornied which outputs are in use. This is done either
through the serial interface or-the menus on a local display. The serial
¢ommand is AMODE and the display/keypad command *Mode = Analog outputs
= Mode" (see Chapter 5). For the scaling of the outputs, sce serial command
ASCL and the display command *Mode = Analog outputs < Scale®.

All the jumpers are used only with the 0...1 V outputs. When other outputs are
in use. the spare jumpers are kept in connector X355.

13
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5

[*] xs5
"J spare jumpers

- F—

OPENED COVER OF THE HMP 243

Figure 4.2 Spare jumpers

4.4 Connecting the RS 232C serial bus

X6
i ' I {

. OPENED COVER OF THE HMF
Figure 4.1 . Serial bus connections
To connect a PC to the HMP243 transmitter via the RS 232C serial bus, one of
the following cables is required. The type of the cable depends on the terminal

and the connector type.

14
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Figure 4.2 Connection of cables

When the serial bus has been connected between the PC and the transmitter,
the PC is switched on. When using a PC, a terminal emulation programme (e.g.
Procomm Plus, Datastorm or Windows terminal) is started.

The factory settings for data transfer are:

e 4800 baund
e cven parity
» 7 data bits
o 1 stop bit

» full duplcx

NOTE

When the serial bus settings are changed, the transmitter
has to be reset before the new settings become cffective.

The processor docs not allow the following combinations:
» no parity, 7 data bits, { stop bit: if this combination is given the
HMP243 programme will change the number of stop bits to 2
" even or odd parity, 8 data bits, 2 stop bits: if this combination is given
the progranune changes the number of stop bits to 1
Refer to the manuals of the PC and the terminal ermulation programme when

giving serial settings.

The RS 232C screw terminal cannot be used if an RS 485/422 serial module or
a current loop module is used. See Appendices 2 and 3 on how to install and
operate these modules.

15
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In calibrating or changing the settings of the transmitter it can be more con-

veniznt to use the connector X17, if connector X6 is already in use. This con-

nector, hvwever, transfers only RS 232C signals. If an RS 485/422 serial pori

LI module or a current loop module has been installed, it has to be removed before
communicating through the X17 connector.

NN

X 30 T4

[

won

Figure 4.3 Location and conncctions of connector X17

NOTE

Some PC computers can generate interferences to the
measured humidity and -temperature values if the
transmitter and the PC are connected to different mains
outlets. To minimize the possibility of these interfer-
ences, always use the same mains outlet (same phase of
the mains electricity) for the PC and the power supply of
HMP243. This is especially the case when using the
serial line connector X17. The serial line connector X6
is more immune to these interferences than connector
X17.

4.4.1 Reverting to factory settings of the serial port

If the serial port settings are not known, no commands can be given via the
serial interface. The settings can be reverted to the factory settings by inserting
a jumper in connector X16. The jumper must be inserted when the power is on!

oo -
QO -
3

O e e et
ouv]| 7T e
:E' f" . X16
e i : - -

OPENED COVER OF THE HMP 243

Figure 4.1 Forcing the serial port settings back 1o factory settings

16 - ‘ oo
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When the jumper is inseried the serial line factory setrings become valid. but
enly temporaily. The transmitter must be given new settings: otherwise the
transmitter ases the old. unknown settings afler power-up. When the new
settings have been given, the transmitter must be reset. The jumper must be
removed before the transmitier is reset; if the jumper is in place when power is
turned on. the transmitter does not work,

After jumper insertion the transmitter is in STOP made, ready to receive

comniands,

The same method is used when the transmitter is in POLL mode and the user
has forgotten its address, '

CAUTION

Inserting a jumper in any other place in connector X16
voids the guarantee of the transmitter.

17
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- 5. COMMANDS
SRR As the HMP243 transmitter is a microprocessor based device. its configuration

can be set to correspond to the specific needs of the user. This is done through
commands. either by utilizing the menus on the local display or by giving
commands through the serial interface (sec Appendix I). Most often the
commands are used to change the settings of the two analogue charncls.

A limited range of commands can be given by using the three press switches -
up. down and enter - inside the transmitter housing. Four LEDs indicate the
command given with the up and down switches. LED commands can be used
to calibrate the transmitter (both humidity and temperature) or to calibrate the

analogue outputs.

A full range of commands can be given through the display/keypad or through
the RS 232C serial bus. The commands can be used e.g. to select and scale the
outputs, to calibrate the humidity and temperature channels as well as the
analogue outputs and to sct the serial interface.

5.1 . Commands and security lock jumper

{n order to prevent any tampering with the transmitter settings, the transmitter
cannol be calibrated, the analogue outputs set or the analogue output quantities
sclected or scaled unless the security lock jumper has been disconnected. The
commands involved are:

« all LED commands

» display/keypad commands:

Cali © RH T Ta
Analog outputs
Mode = Analog outputs <  Mode

Scale

More =  More = Frost
More < Frost

« serial commands: ‘
CRH, CT, CTA. FCRH, ACAL; AMODE. ASEL. ASCL, FROST.
FILT
In the following, the description of thesc functions is preceded with a reminder
of the security lock jumper: ‘

l Disconnect the security lock jump'eﬂJ

18
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5.2 LED commands

: NOTE
IF the transmiter has a display/heypad cover, the LED
commands cannot be used.

LED commands can be used to operate the transmitter in the ficld. These
commands can be used in humidity and temperature calibration and calibration
of the analogue oulputs.

Open the housing and press any vne of the three press switches. The LEDs will
light up fur 2 - 3 seconds.
- - .,.-_!. =y .'3.,!_‘;“ .- o

YA

ue 1f[e]. LEDs

oows ljfe]-=. press switches

ENT El
]

oy [

OPENED COVER OF THE HMP 242

ULy

=
!

Figure 5.1 Lucation of press switches and LEDs

Use the up and down switches (marked with arrows on the printed board) to
find the desired command code and acknowledge it with the ENT switch, The
conunand codes are (@ = lit, O = dark):

0000 (0) return to normal state : -
OOO® (1) rclative humidity calibration ) (
OOe0O (2) temperature calibration of the humidity sensor

head .
OeOO (3) temperature calibration of the T sensor head !
QOee (d4) calibration of analogue outputs
6000 (8) relative humidity calibration after sensor change

19
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5.3 Display/keypad commants

5.3.1 Display mode

In the display mode the transmitter outputs measuremnents on the display: dif-
ferent quantities can be scrolled with arrow keys. The first line is scrolled with
button © and the second line with button t; all selections arc stored with
ENTER. The selected quantities appear on the display also after power failure.
Afier reset the transmitier is always in the display mode.

The display also shows error messages and alarms if they occur.

5.3.2 Command mode

Press the CL key to enter the command mode. The first display is the main
menu:

Mok Seri Undl
Cali Qdde Hore

The commands can be scrolled with the arrow keys. The currently active
command flashes; a command is sclected with the ENT kcy. When a menu is
displayed, either the first conunand or the currently valid setting flushes. The
CL key takes the transmitter back to the display mode.

5.3.3 Entering numbers

When numbers need to be entered into the transmitter programme (e.g. when
scaling or setting the analogue outputs, in calibration or when giving the
transmitter an address). the field is either empty or the currently valid figure is
displayed. Any previously given value is deleted with the CL key.

When the field is empty, a cursor blinks on the right side of-the display.
Pressing the arrow keys makes either a blank ’ °, a comma %, a dash ™’ a full
stop .’ or a number from 'V’ to 9" appear on the display. The right character is
sclected with ENT; after that the number or numbers move left one step.
Entcring numbers is ended with sclecting a blank * *and pressing ENT. The last
character entered can be deleted with CL. If CL or ENT key is pressed when
the field is cmpty, the programme returns to the previous display.

‘With some commands (e.g. calibration) the figures are changed using the arrow
keys. When an arrow key is pressed continuously for a while, the numbers start
changing at an increasing rate.

20
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5.3.4 Analogue output commands

53.4.1  Selecting the output (mA/V)

L Disconnect the security lock jumper! l

o Select Mode in the main menu and Analog outputs in the Mode menu:

» Seleet Mode (mA /V ). The current settings for channel | are displayed:

i '
Bue 20L00

» [f the settings are correct, press. ENT.
» If the settings need to be changed, press CL:
— the quantity (mA/V) starts flashing; it can be changed with the ar-
row keys and acknowledged with the ENT key
— the lower limit starts flashing

— acknowledge the lower limit with ENT or start changing it by
pressing CL; a new lower limit is given one character at a time with

the arrow keys
- = the upper limit starts flashing

» acknowledge the upper limit with ENT or start changing it by pressing
CL; a new upper limit is given one character at a time with the arrow

keys

When channel 1 has been set, the programme gocs on to channel 2; the proce-
dure is the same as with channel 1. :

th?z mi
4.08 206.69
NOTE

The analogue output jumpers must also be set to right
places (see Figure 4.1). '

21

i
<
\
4
i
-

L T




BB Pael i}

Tozraitng Manua! Utd5en-2.y
> 3

5.3.42  Selecting and scaling the analogue output quantities

i r Disconnect the security lock jumper! l

» Select Mode in the main menu and Analog outputs in the Mode menu:
i i-‘fo-.l": - ; R T :
' LAy

L

elect Scale. The quantity and scaling for channel 1 are displayed:

levg oy s |
: £l {6 of)

» If the settings are correct, press ENT.
« If the settings need to be changed, press CL:

— the qu:intily (RH, T, Td. dT, x, a, Tw) starts flashing; it can be
changed with the arrow keys and acknowledged with the ENT key

— the lower limit starts flashing

— acknowledge the lower limit with ENT or start changing it by
pressing CL; a new lower limit is given with the arrow keys

— the upper limit starts flashing

— acknowledge the upper limit with ENT or start changing it by
pressing CL: a new upper limit is given with the arrow keys

e When channel I has been set, the programme goes on to channel 2; the
procedure is the same as with channel 1.

th2 T ~ °C
—4D.08 160.00

. . Plcase note that the available sclections are affected by the choice of output

parameters. Also make sure that the temperature measuring ranges are not
exceeded.
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5.3.5 Output via the serial bus

5.3.5.1 Turning the serial interface echo ON/OFF

s Select Mora in the main menu, select More in the More nienu and selact
Echo in the second More menu.
IR TP .

|i.~s Vi i
o Use the arrow keys to select the right alternative and press ENT.

5.3.5.2 Serial bus settings

+ Select Seri in the main menu; the currently valid serial interface set-
tings are displaycd:

Bawnd: 4609 Datatl
lfari:ewn Stoerl

« If the settings me correct, press ENT; the progrumme returns to.the
displity mode.

o If lh(;', settings need to be changed, press CL:

“Baud Pari Slo
cData Durlex

o Select'the paranieter to be changed 'with the arrow keys and ENT key.

Sele::ting baud rate:
. 388 o8B0 1260
~.2480 4808 968D

Scle&ing parity:

Hone Even Odd . |

Selecting data bits:

23
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The processor does not allow the following combinations:

e no parity, 7 data bits, | stop bit:" il this combination is given the
HMP243 programme will change the number of stop bits to 2

o even or odd parity, 8 data bits. 2 stop bits: if this combination is given
the programme changes the number of stop bits to |
NOTE

The serial bus settings become effective only after resel.

5.3.53 Setting the transmitter address

Address is used when more than one transmitter is connected to one serial bus;
this way, it is possible to communicate with one transmitter at a time.

o Select Addr in the main menu; the following is displayed:

Pddress :
29
» Pressing ENT returns the programme to the main menu.

* Pressing CL deletes the old address; enter the new address with the
arrow keys.

24
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53.5.4 Selecting the output units
» Select Unit in the main menu:
i

. O

'
!
‘
i

» Use the arrow keys to select the right alternative and press ENT.

metric | non-metric
RH | %RH Y%RH
T °C °F |
Td °C °F
dT °C °F
a g/m3 pr/fe3

g/ke | prilb
Tw °C °F

5.3.5.5 Selecting the calculation mode

r Disconnect the security lock jumper! ]

e Sclect More and then again Mcr2 in the second menu:

tcho fegen Hbin !
Heat Frost Filt |
o Select Frost and then the desired alternative with the arrow keys;

FROST ON (default) for froutpoint and FROST OFF for dewpoint
calculation at dewpoint temperatures below 0 °C.

5.3.6 Output modes

The output modes only affect output through the scrial interface: the transmit-
ter accepts all display and LED commands irrespective of which serial output
mode it is in. The HMP243 transmitier has three serial output modes: RUN,
STOP and POLL. ‘ '

{n the RUN mode the transmitter outputs measurements automatically thrmigh
the serial interface to a PC or a peripheral. The only command that can be
given through the serial interface is S (stop), which ends the RUN mode.

In the STOP mode serial commands are given to the transmitter. Measurements
are then output only by entering command SEND.
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_ The POLL mode is used when more than one transmitier is connzeted to the

same secial bus: a single transmitter can be addressed and communivuced with.
When the connection Lo a given transmitrer is opened in the POLL mode. the
transmitter goes into STOP mode and can then receive commands normally.
Closing the connection returns the transmitter to POLL mode. ln POLL mode,
the transniitter outputs measurement only when requested tcommand SEND
aa). {§ the vser has forgotien the address of the transmitter and the Ilransmitter
does not have a display. the transmitter has to be reverted 10 the factory set-
tings (see Chapter 4.4.1). IT the transmitter has a display, the settings can be
chacked through it ’

5.3.6.1  Setting the serial interface operation mode
e Sclect Mode in the main menu; the following is displayed:

S (ol culrul
fealeg outruts

« Select Serial ouiput:

St Py Poll '

o The currently valid sctting flashes. Sclect the desired mode with the
arrow keys and press ENT. Alter this the programme returns to the
Mode Menu.

« When Run mode is selected, the currently valid output interval is dis-
played: : :

The output interval setting can be changed as foliows:

Dutrut interval
239 hower

s press CL
 the number starts Rashing

« if the interval needs to be changed. press CL again and enter the new
interval; otherwise press ENT :

» the unit (seconds or hours) starts flashing

» the unit can be changed with the arrow keys and 5cknowledged with
ENT

« after this the programme returns to Mode menu

26
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5:3.7.1 Setting the averaging time

I Discohnectthesecuritylock]umper! l

With command FILT the transmitter caa be given the averaging time during
which the individual measurement samples are integrated to get an averaged
reading. The tinidcan be sct in seconds within the range of O - 1024 (U = no
averaging time).

.

 Sclect More in the main menu. select More in the More menu and select
Filt in the“second More menu:

Echo-Paden HLus

Heat Froust 711

« Pressing ENT returns the programme to the main menu without

changing__tl.ne filtration time.

« [f the filtéation time needs to be changed, press CL; enter the new
filtration fime with the arrow keys.

Filter { 5 ¥ 2

N 1af1

RS

5.3.7.2 Setting the pressure for mixing ratio and wet bulb
calculations :

The atmosphéric pressure has an effect on mixing ratio and wet bulb. Accurate
calculations can be’ achieved only when the ambient pressure is taken into
consideration.

it

« ‘Select More in the main menu:

Pressure Date

Tmag. Test pore
s

o Select Pressure:

Pressurs

» Pressing ENT returns the progrtamme to the main menu without
changing the pressure reading.

FOOEIEeerwr e ny
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o [r the pressure needs 1o be changed, press CL: enter the new pressure
with the arrow keys

AN

-
-
e

|

5.3.7.3 Setting the date ' ?

e Select More in the main menu: sclect Date in the More menu:

o Il the date is correct, acknowledge it by pressing ENT; this takes the
programme back to the More menu.

o If the date needs to be changed, press CL.

— first the centuries (19) start flashing; use the arrow keys to change
them and press ENT

— the ycars (92) start flashing: usc the arrow keys to change them and
press ENT

.. — the months (06) start flashing; use the arrow keys to change them
and press ENT

. — the days (17) start flashing; use the arrow keys to change them and
- press ENT

<o,

537.4 Setting the time °

« Select More in the main menu; select Time in the More menu:

Timnet 14825332

o If the time is correct, acknowledge it by ptcssing'ENT; this takes the
: programme back to the More menu.
» [f the time necds to be changed, press CL.

— first the hours (14) start flashing: use the arrow keys to change them
and press ENT ) :

— the minutes (25) start flashing; use the arrow keys to change them
and press ENT ‘

— the seconds (32) start flashing; use the arrow keys to change them
and press ENT

28
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NOTE

The Wansmilter does not have a real-time clock with
backup baitery. This means that the date and time set-
tings~are not permanent,

6.3.7.5 Heat on/ heat off command
|

2l G

|
! .
:» " rﬁl ':'?‘!. c o

The status of this command should always be HEAT ON, and it should not be
altered. It is meant for service purposes only.

Serial commands

All available serial commands are described in more detail in Appendix 1. The
following chapters include only the most commonly used command sequences.
See Chapter 4.4 for connecting the HMP243 transmitter to a serial bus.

Pressing ESC always interrupts any serial command being given. In the com-
mands <cr> stands for carriage return.

5.4.1 Analogue output commands

5.4.11 Setting the analogue outputs

l Disconnect the security lock jumper! ]

a = channel lI: U = voltage output
. I = current output
bb.bbb = lower limit of channel 1
cc.ccc = upper limit of channel {
d = channel2: U. = voltage output
I = current output
ec.ece = lower limit of channel 2
= upper limit of channel 2

fE.£EF

The bb.bbb, cc.ccc, ee.eec and ff.fff parameters are entered in volts or milli-
amperes.

Example: lower limit of channel { is 0 V and upper limit I V(U O 1)
lower limit of channel 2is 2 V and upperlimit 10V~ (U2 1)

29
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SEMODE U0 T U D L0 coi>
cnl ¢+ 0.0GD ... L.con v
Cal ¢ 2000 L, Lu,uin %

5.4.1.2 Selecting and scaling the analogye output quantities

l Disconnect the security lock jumper! I

xxx = channel 1I's yuantity ]
yyy = channel 2% quantity (RH, T. Td, dT, Abs, Mix or Tw)
Example: RH selected on channel 1 and temperature on channel 2
>ASEL RH T <crs>
chl (RH) lo  0.000 ¥RH? <cr>
chl  (RH) hi  100.000 3RH ? <cr>
ch2 (T ) lo -40.000 °C ? <cc>
chz (T ) hi  +160.000 ‘C  ? <cr>
65.4.1.3 Scaling the analogue outputs

Disconnect the security lock jumper! ]

Example: relative humidity is scaled in the range 0...100 %RH and tem-
perature in the range -40...+160 °C
>ASCL «<cr»>
Chl {RH) lo 0.000 $RH? <cr>
Cclil  (RIf) hi 100.000 %RH ? <cr>
ch2 (T ) lo- 0.000 *Cc ? -40 <cr>
ch2 (T ) hi 100,000 *C ? 160 <cr»

5.4.2 Output via the serial bus

5.4.21 Starting the measurement output

T Re

Starts output of measurements to the peripheral devices (RUN mode); the only
command that can be used is S (stop). The output mode can be changed with
command FORM (see Appendix 1).

30
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5.4.2.2 Stopping the measurement output

r . - S<er>

Ends the RUN mode: after this connmnand all other commands are available.

-5.4.2.3  Outputting the reading once

r ' . - SEND <cr> inSTOP mode

or

[ - o0 - SEND . @a <er> <+, in POLL fode

aa= address of the transmitter when more than one transmitter
is connected to a scrial bus (0...99)

The output format depends on which parameters the transmitter can output.

Output types:

*Td=999.9 ‘t"*, <cr><lf>

"RM1=999.9 IRH T=999.9 ‘C TdA=9999.9 ‘C",<cr><1lf~
*Td2999.9 x=999.9 g/ky",<cr><1E>

"RH=909.9 LNH T=999.9 *C TA=9999.9 *C a=99%9.9 n/m3
#=94952.9 ¢fikg Tw=999.9Y 'C*,<zcr»<1E>

The output mode can be changed witihy command FORM (see Appendix 1).

5.4.2.4  Setting the output Interval for the RUN mode

XXX = output isterval (0...255)
) (0 = no pause between outputs)
yyy = unit (s, min or h)

Example: output interval is changed into 10 minutes

>INTV 10 min <cr»
Output intrv. : 10 min

5.425 Serial bus settings

. SERL bp d§x <crs’

b bauds (300, 600, 1200, 2400, 4800, 9600)
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p =  parity {n = none. ¢ = even. 0 = odi)
d data bits (7 or 8)

s stop bits (1 or 2}

x = duplex (H = half, F = full)

The settings can be changed one parameter at a time or all parameters at once:

>SERT O =<2r»> changing parity only
4800 O 7 1 HDX

+SERI 600 M 8 1 F <cr> changing all parameters
600 11 N 1 1D

The processor does not aliow the following combinations:

* no parity, 7 data bits. | stop bit: if this combination is given the
HMP243 programme will change the number of stop bits to 2

« even or odd parity, 8 data bits, 2 stop bits: if this combination is given
the programme changes the number of stop bits to |

NOTE
The serial bus settings become effective only after reset.

When the half-duplex mode is set, it will automatically turn the echo off. Even
then the ECHO command can indicate that echo is on.

5.4.2.6 Selecting the output units

x =  m(efric units)
n(on-inetric units)

metric | non-metric

RH %RH %RH

T °C °F -

Td _j°C °F

dT °C °F

a g/m? gr/fi3

X g/kg gr/lb

Tw °C °F
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5.4.2.7 Sstting the averaging time

[ Disconnact the security lock jumpert’ l

r - . FILT nnnn <cr>

nnn = averaging time (0 - 1024 seconds)

This command is used to set and inspect the averaging time during which the
individual measurement smnples are integrated to get an averaged reading. The
timie can be set in seconds within the range of 0 - 1024 (0 = no averaging time).

for cxample:

>FILT
Filter (S): 0> 1024
>

>FLLT 1U0 <ce>
Filter (S): 100

>

54.2.8 Setting the transmitter address

aa=  address ‘(0...99)

Example: transmitter is given address 99

>ADDR <Cr>
Address : 2?2 99 <cr>

5.4.2.9 Setting the ca_lculation mode

Disconnect the security lock jumper! l

This command is used to select whether the transmitter calculates the
frostpoint (default) or the dewpoint reading at dewpoint temperatures below 0
°C. Sclect FROST ON. for frostpoint and FROST OFF for dewpoint

calculations. For example:

>Frost «<cr>
Frost : o
>Frost off
Frost : OFF
>Frost on
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5.4.2.10 Resetting the transmitter

L. ___ RESET <>

34
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5.4.3 Operating the transmitter via the serial bus
5.4.3.1  Setting the serial Interface
r o " SMODE sxxx<cr>

xxxx = STOP,RUN or POLL

ln STOP mode: measurements output only by command. all commands can be ,‘
used ‘

In RUN mode:  outputting automatically, only command S can be used

In POLL mode: measurements output only with command SEND. When in
POLL wude, the ouiput mode is changed as follows:

address of the transmitter
STOP, RUN or POLL

an
XXxx

H

The OPEN command sets the bus temporarily in STOP mode so that the
SMODE cominand can be given.
Bxample:

>SMODE STOP <cr> sctting STOP mode
Sarial mode : STOP
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5432 OPEN & CLOSE —

; : — %
! .. . .. .  OPENam&m> -,
nn = address of the transmitter (0...99) :q%i

[ CLOSE<ér> |7 |

w §

[n STOP mede: command OPEN has no effect, CLOSE sets the transmitter in
POLL mode

in POLL mode: command OPEN sets the transmitter temporarily in STOP
mode, command CLOSE returns the instrument to POLL

mode .
Example: relative humidity calibration is performed at transmitter 2 which is
in POLL mode
>OPEN 2 <cr> opens the line to transmitter 2
>CRH <cr> . calibration started
>CLOSE <cr> line closed
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6.1

CALIBRATION .

The HMP243 transmitier has been fully calibrated at the factory so there
should be no immediate need fur recalibation. The transmitter should be
calibrated unly iF there is reason to believe that the adjustments of the
transmitier have changed. The adjustments of the temperature measurement
chamel and the unalogue outputs are particularly stable: in  nornml
circumstances there ds no need to recalibraie them. Humidity calibration should
be pérformed at least once a year.,

NOTE

e

During the calibration procedure. the HMP243 is like
any standird RH tcznsmitter and is therefore calibrated
against known RH values. The warming function is not
active and corrective calculations are not made. t is
thercfore”éssential that the sensor head is allowed
enough titne to stabilize to the ambient conditions in
order to*ensure the highest gpossible accuracy in
calibration.
Either a one-point or a two-point calibration is possible. The security lock
jumper has to be disconnected at the moment of taking the transmitter to the

- calibration room in order to make sure that the temperature of the sensor head

stabilizes correctly .aand the warming function does not interfere with the
stabilization. The stabilization of the humidity sensor head can be monitored by
the RH reading or by the T reading: the T reading is actually that of the
humidity sensor headstabilizing to the ambient temperature.

When the security lotk jumper is disconnected, the serial port and analogue
outputs show the RA reading and T reading mcasured directly from the
humidity sensor head-(instcad of the calculated values), This means that the
readings (RH, T, a. x;"3T or Tw) are erroncous until the humidity sensor head
has stabilized to the amhient temperature; the Td reading is correct also during
stabilization. It is reecommended that the transmitter is disconnected from the
process during the qalitggtion.

Humidity calibration

The calibration of the AAMP243 transmitter can be checked with a calibrated
Vaisala humidity meter, c.g. the HM34. The HMI38 humidity data processor
with an appropriate reference connection cable can be used as a field cali-
brator. A two-point calibration can be done witi: the HMK1S or the HMK13B
calibrator,” or the instcument can be sent to Vaisala. We recommend

. v
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recalibration at least once a year. The instruments must be recalibrated every
time the HUMICAP®HC sensor is changed.

: 4 A @ 13.5 mm adapter must be used when calibrating with the HMKI3B
| | calibrator, The adapter (part no. 16611} can be ordered from Vaisala or Vaisala
representatives.

. Calibration can be performed by giving the commands with the press switches
inside the housing (see Chapter 5.2), through the serial bus (see Chapter 5.4) or
through the menus on the local display (see Chapter 5.3).

. L ALJ) 1) D

When LED commands are used and when the two analogue channels do not
output either relative humidity and/or temperature, relative humidity is cali-
brated on channel 1 and temperature is calibrated on channel 2. The calibration
ranges are 0...100 2RH and -20...4+80 °C. When the transmitters are calibrated
at twa points, the points must be cither 50 %RH or 50 °C apart from each

" other.,

NOTE

If the transmitter includes the re-gaining option, the
sensor re-gaining must always be done before humidity
calibration. ‘Before starting the calibration make sure
that the temperature of the composile sensor has come
down to ambient temperature (see Appendix 7).

6.1.1 One point humidity calibration

The HMI38 humidity data processor can be used as a one-point field calibrator,
A two-point calibration with the HMI38 can also be done, provided that two
separate humidity points with a difference of more than 50%RH between them
are available, The HMI38 is connected to an HMP243 transmitter using an
appropriate reference connection cable. The necessary correction factors are
automatically stored in the HMP243 memory. Detailed calibration instructions

. ) are given in the HM138 operating manual.
A manual one-point correction can also be done in the ficld against an accurate
reference.
NOTE

If the sensor has been changed. the calibration has to be
done according to the instructions in Chapter 6.1.3.

38



FIETwreeeryryryynannnngy

HilP243

idsan-2.1 Oparaling Manual

6.1.1.1  With serial commands

B Make sure that the sensors of the transmitter and the
reference instrument are close to each other. Allow enough
time for the sensor heads to stabilize to the measurement
conditions

I Disconnect the security lock jumper! I

. Give command CRH <cr>, enter the humidity value and
press <cr>,
>CRH «cr:.
PH 1 el B2fl T yy.y =<cr»

Press any key vheen readv...

. If you want to see how the sensor stabilizes to the refer-
ence humidity, enter ¢ <cr> instead of the first reference:

Rl : 11.9 Refl ? c <cr>
BRH : 11.5 Refl ? ¢ =zcr>
RH : 11.5 Refl 2 11.3 <cr>
Preass any key whean ready...
. Press any key and <cr> when the transmitter requests the
second point value.
RH : yy.y Ref2 ? <crx>

6.1.1.2  With display / keypad commands

. Make sure that the sensors of the transmitter and the
reference instrument are close to each other, Allow enough
time for the sensor heads to stabilize to the measurement

conditions

[ Disconnect the security lock jumper! l

. Select Cal in the main menu and then RH cal; select Not
) changed and then one-point offset correction RH 1 point cal.
Change the humidity reading with the arrow keys to

correspond to the reference value and acknowledge it with

ENT; pressing an arrow once changes the reading by 0.05

%RH.

Ril= 1i.4 %RY
193 ==} 25,058
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o 61.1.3  With LED commands

» Make sure that the sensors of the transmitter and the
reference instrument are close to each other. Allow enough

time for the sensor heads to stabilize io the measurement
" conditions ' :

[ Disconnect the security jock jumper! I

. Connect an ammeter/volumeter to the analogue outputs
(councctor X2): it the outputs are already connected e.g. to
a process computer and you do not want to disconnect
them, the current output can be measured at separate test
points located next to connector XI5 (see Chapter 2.1).
Give command OOO® (see Chapter 5.2). At the first cali-
bration point the LED on the left flashes; adjust the hu-
midity point (offsct) with the arrow switches to the refer-
ence value. One push of a switch changes the output by
0.05 %RH.: the change of the output voltage or current de-
pends on the output scaling, Press ENT switch. The second
LED from left starts flashing: press ENT again. '

NOTE

Il peither channel normally outputs the RH reading.
during the calibration channel 1 outputs the RH reading
0...100%RH, corresponding to the current/voltage scale
selected for this channel.

6.1.2 Two point humidity calibration

A two-point humidity calibration should be performed in stable conditions
using saturated salt solutions as a reference. Read also the calibrator manual.

NOTE

If the sensor has been changed, the calibration has to be
dene according to the instructions in Chapter 6.1.3.
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8.1.2.1  With ssrial commands

Leave the calibrator and the transmirter for at Jeast 4 hours
in the same space so that their teimperatures have tims w0
equalize. Remove the filter cap on the trunsmirter.

[ Disconnect the security lock jumper! l

Insert the sensor head into the measurement hole of the
LiCl chamber. ’
Wait at least 10 minutes for the reading to stabilize.

Give command CRH <er>, enter the first point value and
press <cr>,

>CRH <cr>
RH : xx.x Refl ? yy.y <cr> !
Press any key when ready...
If you want to see how the sensor stabilizes to the humidity
in the calibrator, enter ¢ <cr>:
SRH : 11.9 Refl ? ¢ <cr>
RH : 11.5 Refl ? ¢ <cr>
RH : 11.5 Refl ? 11.3 <cr>
Press any key when ready...
Insert the sensor head into the measurement hole of the
NaCl chamber,
Wait at least 10 minutes for the reading to stabilize.
Press any key, enter the second point value and press
<cr>.
RH : xx.x Ref2 ? yy.y <cr>
The stabilization of the sensor can be monitored by
entering c<cr>.

6.1.2.2  With display / keypad commands

Leave the calibrator and the transmitter for at least 4 hours
in thc same space so that their temperatures have time to
equalize. Remove the filter cap on the transmitter.

r Disconnect the security lock jumper! ]

Insert the sensor head into the measurement hole of the
LiCl chamber.
Wait at least 10 minutes for the reading to stabilize.

OO OOt ot o o0 000 IR RIRRINIRIR
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. Insert the sensor head into the measurement hole of the
NaCl chamber.

. Wait at least 10) minutes for the reading to stabilize.

. If necessary, change the second point reading with arrow
keys and press ENT. ’

6.1.2.3  With LED commands
. Leave the calibrator and the transmitter for at least 4 hours

in the same space so that their temperatures have time to
equalize. Remove the filter cap on the transmitter.

I Disconnect the security lock jumper!_l

. Insert the sensor head into the measurement hole of the
LiCl chamber, .

. Wait at least 10 minutes for the reading to stabilize.

. Connect an ammeter/voltmeter to the analogue outputs

{connector X2). Give command OOQO®, At the first cali-
bration point the LED on the left flashes: adjust the first
point (offset) with the arrow switches to the value given in
the calibration table (Chapter 6.1.4) and press ENT switch.

. Insert the sensor head into the measurement hole of the
. NaCl chamber. ’

. Wait at least 10 minutes for the reading to stabilize.

. Check that the reading corresponds within the desired ac-

curacy to the reading in the calibration table (Chapter
6.1.4). If not, adjust the second point with the arrow
switches to the correct value and press ENT. At the second
calibration point the second LED from the left flashes,

NOTE

If neither channel! normally outputs the RH reading,
during the calibration channel 1 outputs the RH reading
0...100 RH%. corresponding 1o the current/voltage scale
selected.
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8.1.3 Humidity calibration procedure after sensor changs

Humidiwy calibration should be performed in stable conditions usiag satvrated
salt soluiions as a raference. If the transmitter has the re-gaining opiioi. the re-
gaining has to be done manually before starling the calibration.

6.1.3.1  With serial commands

. Leave the calibrator and the transmitter for at least 4 hours
in the same space so that their temperatures have time to
equalize, Remove the filter cap on the sensor head.

I Disconnect the security lock jumper! I

. Insert the sensor head into the measurement hole of the
LiCl chamber.

. Wait at least 10 minutes for the reading to stabilize.

. Give command FCRH <cr>, enter the first point valuc and
press <cr>:
>FCRH <cr>

RH : xx.x Refl ? yy.y <cr>
Prass any key when ready...

. The stabilization of the sensor to the reference humidity

can be monitored by entering ¢ <cr>:

RH : 11.9 Refl ? ¢ <¢cr>
RH : 11.5 Refl ? c <cr>

RH : 11.% Refl ? 11,3 <cr>
Press any key when ready...

. Insert the sensor head into the measurement hole of the
NaCl chamber.

. Wait at least 10 minutes for the reading to stabilize.

. Press any key, enter the second point value and press <cr>.

RH : xx.x Ref2 ? yy.y <cr>

. The stabilization of the scnsor can be monitored by
entering ¢ <cr>.

-6.1.3.2 With display / keypad commands

. Leave the calibrator and the transmitter for at least 4 hours
in the same space so that their temperatures have time to
cqualize. Remove the filter cap on the sensor head.

I Disconnect the security lock jumper! I

. Insert the sensor head into the measurement hole of the
LiCl chambz_:r.
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) Veait ac least 10 minuies for the veading to subilize.
s Select Gaii in the main menu and then RH cal: selece Sensor
changad. Chunge the first poin reading with the arrow keys
orem and press ENT.
» Insert the sensor head into the measurement hole of the
NaCl chamber.
. Wait at least 10 minutes for the reading to stabilize.
] Il necessary, change the second point reading with arrow

keys and press ENT.
6.1.3.3 With LED commands

o Leave the calibrator and the transmitter for at least 4 hours
in the same space so that their temperatures hiave time to
equalize. Remove the filter cap on the sensor head.

AL LJTJ1 00 1w

[ Disconnect the security lock jumper! I P
. Insert the sensor head into the measurcment hole of the
LiCl chamber.
. Watt at least 10 minutes for the reading to stabilize.
. Connect an ammeter/voltmeter to the analogue outputs

(connector X2). Give command ® 000, At the first cali-
bration point the LED on the left flashes; adjust the first
point with the arrow switches to the value given-in the
calibration table (Chapter 6.1.4) and press ENT switch.

. Insert the sensor head into the measurement hole of the
. . NaCl chamber.

. Wait at least 10 minutes for the reading to stabilize.

. Check that the reading corresponds within the desired ac-
' curacy to the reading of the calibration table (Chapter

6.1.4). If not, adjust the second point with the arrow
switches to the correct value and press ENT. At the second
calibration point the second LED from the left flashes.

NOTE

{f neither channel normally outputs the RH reading,
during the calibration channel 1 outputs the RH reading
0...100%RH, corresponding to the current/voltage scale
selected for this channel.
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The basic capacitance of ine new sensor may differ considerably from that of
the previous one. Tharefore the corresponding humidicy reading of the
transmitter may be below 0 %RH at the low ur above 100 eRH at the high
calibration point. However. the current/voliage reading of the analogue output
shows only the minimum or maximum value of the selected current/voltage
scale and the output value may not change even though the arrow switches are
pressed several times. If this happens, press the up or down arrow swilch
continuously to bring the output back into the selected scale; this may take as
long as half a minute.

6.1.4 Humidity calibration table

Temnperature °C_ 15 20 25 30 35

°F 59 63 77 86 95
LiClt S6RH *) 11.3 1.3 11{.3 11.3
4.20mA o s81_ |58t |s81_ |58t
0..20 mA 2.26 2.26 2.26 2.26
0.1V 0.113 0.113 0.113 0.113
0.5V 0.565 0.565 0.565 0.565
.10V 1.13 1.13 1.13 1.13
NaCl S%RH 75.6 75.5 75.3 75.1 749
4...20 mA - 16.10 16.08 16.05 16.02 15.98
0...20 mA 15.12 15.10 15.06 15.02 14.93
0.1V 0.756 0.755 0.753 0.751 0.749
0.5V 3.780 3.775 3.765 3.755 3.745
0.10V . 7.56 7.55 7.53 7.514 7.49

Table1  Greenspan’s calibration table

*) If the LiCl solution is used or stored at temperatures below +18 °C
(+64 °F). its equilibrium humidity changes permancntly. )

6.2 Temperature calibration

The temperature channel has been calibrated at the factory and since it is very
stable, calibration should be performed only when there is strong reason to
belicve that the adjustments have changed.

!

Temperature calibration should be done against some accurate temperature
reference. It can be done either by using the press switches inside the housing.
through the serial bus or the menus on the local display. Either a one-point
offset correction or a two-point calibration are possible.

NOTE

If neither channel normally outputs the T reading, during
the calibration channcl 2 outputs the T reading -
20...+80°C, corresponding to the current/voltage scale
selected for this channel. .
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6.2.1.1  With serial commands

,,
N

3

B Leave the reference instrument and the teansmitter for at

* least 4 hours in the same space so tha their temperalures

have time 10 equalize. Remove the filter cap prior to
calibration.

.

v,
0}

R

J

),

L Disconnect the security lock jumper! l

. Check the transmilter against the reference. Y

]

e After giving the correct temperature value (Refl) and
pressing <cr>, press any key and then <cr>.

6.2.1.2  With display / keypad commands

. Leave the reference instrument and the transmitter for at
least 4 hours in the same space so that their temperaturcs
have time to equalize. Remove the filter cap prior to
calibration.

[ Disconnect the security lock jumper! I

. Check the transmiltter against the reference.

. Select T 1 pointcal (or Ta 1 point cal), change the reading to
correspond to the reference and press ENT.

6.2.1.3 With LED commands

. Leave the reference instrument and the transmitter for at
least 4 hours in the same space so that their temperatures
have time to equalize. Remove the filter cap prior to
calibration.

l Disconnect the security lock jumper! l

. . Check the transmitter against the rcference.

. After adjusting the offset point and pressing ENT, the sec-
ond LED from left flashes. Press ENT without changing
the output value.
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5.22 Twa pelint ismperaturs calibration
.22  Wiih serial commands
. Leave the reference insctument and the transmitzer for at

least 4 hours in the same space so that their temperatures
have time to equalize. Remove the filter cup prior to
calibration.

[ Disconnect the security lock jumper! I

. Check the transmitter against the reference.
- For the humidity sensor head: give command CT <cr>,
' enter the first point value and press <cr>:

> <ors
T o an.x kell 2 yy.y <cr»
Pres:s any key when ready

. If you want to see how the sensor stabilizes to the refer-
ence temperature, enter ¢ <cr> instead of the first refer-
ence:

T : 0.90 Refl ? c <cr»>

T : 0.55 Refl ? c <cr>

T :.0.55 Refl ? 0.0 <cr>
Press any key when ready...

. For the additional temperature sensor head: give command

CTA <cr>, enter the first point value and press <cr»:

>CTA<ce>
Ta: -20.07 Refl ? -20.08
Press any koy when ready...

. Change the temperature and check the transmitcer again
‘ against the reference.

. Check that the reading corresponds to the reading of the
reference instrument. If not, adjust the second point.

. Press any key, enter the second point value and press <cr>.
T (or fa) ': xx.x Ref2 ? yy.y <cT:-

. The stabilization of the sensor can be monitored by
entering ¢ <cr> instead of the reference value.
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€222 Withdisplay / keypad commands

. Leave the refercnce instrument and the transmitter for ar
least 4 hours in the same space so that their temperatures
have time to zqualize. Remove the filler cap prior to
calibration. ’

JLILJ A

Disconnect the security fock jumper} I

’ . Check the transmitter against the reference.

. Select Cali in the main menu and then T (Ta for the
additional T sensor head); select two-point calibration T {or
Ta) 2 point cal. Change the first point reading with the arrow
keys and press ENT.

s
e

Jd]

. Change the temperature and check the truusmitter again
against the reference,

. Check that the reading corresponds to the reading of the
reference instrument. If not, adjust the sccond point.

o If necessary, change the second point reading with the ar-
row keys and press ENT.

6.2.2.3 With LED commands

. Leave the reference instrument and the transmitter for at
least 4 hours in the same space so that their temperatures
have time to equalize. Remove the filter cap prior to
calibration.

l Disconnect the security lock jumper! ]

. Check the transmitter against the reference.

. Connect an ammeter/voltmeter to the analogue outputs
(connector X2). Give command OO0 (or 0000 for
the T sensor head). At the first calibration point the LED
on the left flashes; adjust the first point (offset) with the
arrow switches to the same reading with the reference and

press ENT switch.

. Change the temperature and check the transmitter again
against the reference.

. Check that the reading corresponds to the reading of the
refercnce instrument, If not, adjust the second point.

. If necessary. adjust with the arrow switches to the correct
value and press ENT. At the second calibration point the
second LED from the left flashes.
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8.3 Caltoration of analogue outputs

The analogue outputs have bean calibeacad ar the Taciory and since they era
very stuble. calibration should bs performed only when thers is raason i
belizve that their adjustments have changed.

6.3.1 With serial commands

[ Disconnect the security lock jumper! l

[ T T ACAL <ens

The outputs on channels 1 and 2 are measured and the measured vitlues (mA or
V) entered as calibration coefficients.

Example: both channels have 0...10 V outputs (set with AMODE command):
enter the voltages measured at the analogue outpuls:

>ACAL <cr>

Chl Ul (V ) ? 0.123 <cr>
Chl U2 { v ) ? 9.98 <or>
Ch2 Ul (V ) ? 0.120 <cr>
ch2 U2 (Vv ) ? 9.98 <cr>

6.3.2 With display / keypad commands

) [ Disconnect the security lock jumper! I

+ Connect an ammeter/voltmeter to the output of channel [, select Cali in
the main menu and Analog outputs in the Cali menu. The following is
displayed (the quantity can be either mA or V):

Chi Il(nﬂ)%

» Enter the measured lower end curreat/voltage on channel 1:

Chl 12 ¢ o ) 2

 Enter the measured upper end current/voltage on channel 1:

2 11 w3 ?
Hl
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« Enter the measured upper end current/voltage on channel 2.

6.3.3 With LED commands

[f both the analogue outputs and humidity/temperature channels are calibrated.
the analogue outputs should be calibrated first. This applies only when the
calibrations are done with LED commands! e

P

s conncct an ammeter/voltmeter to the analogue outputs (connector X2)

L Disconnect the security lock jumper! I

¢ Give command OOe#®, )

« the LED on the left flashes; set the low end of channel 1 with the ar-
row keys and press ENT

» the second LED from the left flashes; sct the high end of channel !
with the arrow keys and press ENT

» the LED on the left flashes; set the low end of channel 2 with the ar-
row keys and press ENT

« the sccond LED from the left flashes; set the high end of channel 2
with the arrow keys and press ENT

The analogue outputs arc calibrated to ensure the correct scaling: for example,
when the output is scaled to 4...20 mA, the low end of the scale is 4 mA and
high end 20 mA cxactly. However, when 0... 20 mA output is used, the output
can not be adjusted to exactly 0 mA, but 10 50 pA. When 0...1 V, 0.5 Vor
0...10 V output is in use, the output is adjusted to 50 mV, The following table
summarizes the correct output values. .

Summary of the correct output values:

Qutput scale:

0..20mA {4..20mA [0...1V 0.5V 0.10V
lowend: |50 pA 4 mA 50 mV 50mVv 50 mV
highend: | 20mA 20 mA 1V 5V 10V
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7.

7.1

7.2

MAINTENANCE

Reference measurements

Reference measurements are necessary for the verification of whether the
transmitter readings are within specifications. This way the user can check if
the transmitter needs calibration or service. If the transmitter can be tuken out
of the process or the control system, perform the reference measurenent in a
laboratory with stable conditions,

The reference meter should preferably use the same technology as the instru-
ment checked, i.e. transmitters as HMP243 which use a capacitive RH sensor,
should be checked with instruments that also use capacitive RH sensors. This
minimizes the risk of errors caused by different measurement techniques.

Whatever technique is used, make sure that the reference instrument is at the
same ambient conditions as the checked instrument in order to avoid crrors
caused by temperature differences. The reference measurement should be made
as close to the checked sensor as possible and the readings should be read at
the same time, when possible.

When an RH reference meter is used, disconnect the security lock jumper and
wait until the temperature of the probe has stabilized to the same temperature
with the reference meter. When the security lock jumper is disconnected, the
HMP243 is like any other RH transmitter outputting the RH and T values (for
further details, see Chapter 6).

Self-diagnostics

The HMP243 transmitter goes through a self-diagnostics procedure when the
power is switched on. If the procedure does not reveal any errors or faults, the
transmitter starts operating normally. If errors or faults are found, first check
whether the humidity and temperature sensors are damaged. If they are intact,
scnd the transmitter to Vaisala or a Vaisala representative for repairs. The error
messages the transmitter outputs are listed in Appendix 4.

If any errors occur during operation, the error messages are output on the local
display if the transmitter displays measurements; if the menus are used, error
messages are not output. The LEDs indicate errors at all times. During opera-
tion, however, the error messages are not output automatically through the se-
rial interface. If there is any reason to doubt that there is something wrong with

the transmitter, use command ERRS:

If there are no error messages, only a prompt is displayed:

>ERRS <cr>»
>
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When errors have occurred. the transmiiter outputs an error code (se2 Appen-
di 4 for all error messagesy:
>EPRS <cr»
g4 £ ! all ) 24k 2d rangs
7.3 Replacing the composite sensor

7.4

The humidity and temperature sensors (HUMICAP® H-sensor and PL100) have

been glued together. If one or both sensors are damaged, the whole composite
sensor must be changed.

¢ Cut the pins of the P1100 sensor at the top.

+ Lift the humidity sensor gently.

* Loosen the pins of the Pt100 sensor by soldering.

¢ Remove the old tin from the connectors.

¢ Put a new humidity sensor in place.

* Bend the pins of the Pt100 sensor carefully into .lhe connectors.

e Fasten the pins by soldering them with Multicore 96S-Flux 381.

e Make sure the solder joints are good and check that the pins are not
short-circuited.

® Remove possible splushes from the solder joint with distilled water, but
take care not to damage the humidity sensor. ’

After sensor change the humidity calibration must be done according to the
instructions in Chapter 6.1.3.

Replace a dirty membrane or sintered filter to ensure a maximum lifetime for
the sensor. Do not try to clean the filter. The sensor can be cleaned with dis-
tilled water; if this does not work, replace the sensor.

Temperature channel (additional) adjustment with Pt 100 simulators

Switch the power off and disconnect the wires to the Pt 100 sensor from solder
lugs TP, TP2 and TP3. '
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Figure 7.1 Location of solder lugs TP1, TP2 and TP3 und connector

x77 _
Connect a Pt 100 simulator to connector X77 and set it at the lowest temperu-
ture to be calibrated.

Pt 100

T

X77 O O & & |

) Figure 7.2 ' Connccting the Pt 100 simulator to connector X77

Switch the power on.

7.4.1 With serial commands

Give command CTA, enter the first point value and press <cr>:

>CTA <cr>
Ta : XX.x Refl ? yy.y <cr>
Press any key when ready

Set the PL 100 simulator at the highest temperature to be calibrated and press
any key. Enter the second point (gain) reference reading.
742 With display commands

Sclect Cali in the main menu and then Ta; select two-point calibration Ta 2 point
cal. Change the first point reading with the arrow keys and press ENT.

Set the Pt 100 simulator at the highest temperature to be calibrated and adjust
the second point (gain) to the reference reading.

743 With LED commands

Conucct an ammeter/voltmeter to the analogue outputs (connector X2). Give
command O®0O0 and adjust the first point (offset) with the arrow switches to
the same reading with the refercnce; press ENT switch.
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Sei the P: 100 simalator ar the highest temperature o be calibrated aind adjuse
the second polac cgaing 1o the reference reading.

Disconnect the Pt {00 simulator and raconnect the Pr {00 wires to solder lugs
TPL. TP2 and TP3.

The correct connections according to wire colours are:

TP1 TP2 TP3
blue white red

If a Pt 100 simulator is not available. the adjustment can he made with two
resistors of B4 Q and 154 Q with precisely known resistance. Mcasure resistors
with a resistance meter. Look up the corresponding temperature value from a
Pt 100 conversion tuble or calculate it according to the following equation:

T= DO_+Rx|Dl +Rx [D2+Rx(D3+RxD#]}

where
DO = -243.5673014
Dl = 2.278542701
D2 = 0.002050681
D3 ‘= -6.15025E-06
D4 = 1.34949E-08

7.5 Temperature channel adjustment with Pt 100 simulators
{composite sensor)

Switch the power off and disconnect the wires to the Pt 100 sensor from solder
lugs TPS. TP6 and TP7.

-

Figure 7.1 Location of solder lugs TPS, TP6 and TP7 and connector
X388 .
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Conneci 2 Pi 100 simulator v connaceor X8 and s2t i ac the low2st t2mpera-.

ture to be ealibrated.

Pt 100

X88 E@I

Figure 7.2 Connecting the Pt 100 simulator to conncctor X88

Switch the power on.

7.6.1.1  With serlal commands

Give command CT, enter the first point value and press <cr>:

»>CT «cr>
C : xx.x Refl ? yy.y <cr»
Press any key when ceady

Set the Pt 100 simulator at the highest temperature to be calibrated and press
any key. Enter the second point (gain) reference reading.

7.5.1.2 With display commands

Select Cali in the main menu and then T; select two-point calibration T 2 point
cal. Change the first point reading with acrow keys and press ENT.

Set the Pt 100 simulator at the highest temperature to be calibrated and adjust
the second point (gain) to the reference reading.
7.5.2 With LED commands

Connect an ammeter/voltmeter to the analogue outputs (connector X2). Give
command OO ®O and adjust the first point (offsct) with arcow switches to the
same reading with the reference and press ENT switch.

Sct the Pt 100 simulator at the highest temperature to be calibrated and adjust
the second point (gain) to the reference reading.

Disconnect the Pt 100 simulator and reconnect the Pt 100 wires to solder lugs
TP5, TP6 and TP7.

The correct connections according to wire colours are:

TPS TP6 TP7
HMP243 blue green yellow
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7.7

Measuramant of output eurienis using test points

If a current output has been connected e.g. 1o & process compurer. the outpuc
current cannot be measurad at the output conneccor X2 without disconnacting
the external load. The output current can. however, be measured at tesi points
CHI+/CH - and CH2+/CH2- without disconneciing the oulput wires., These
test points can therefore be used in one point offset correction against an accu-
rate reference or in checking the current output without disconnecting the
analogue output from the process.

! !

OPENED COVER OF THE HMP 243

Figure 7.1 Location of the CH1 and CH2 test points

x2

CH1+

N U,
e 1 2
+ CHi1- @ —— —— -
TEST POINTS CH1-
R
Figure 7.2 Circuit disgram of the analogue output current test points

Adjusting the contrast of the display

The contrast of the display can be adjusted using the trimmer "LCD display
contrast” located next to press switches.
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HMP243
Utd5en-2.1 Tparaling Manual
8. TECHMNICAL DATA
Sensor RH & T composite sensor
HUMICAPZEC(part no.
18258HM)
T sensor in the humidity sensor head Pt 100IEC 751 class 1/3 B

Voltage proof, AC: DC supply t+ or -) to-housing 250 VAC, | minute (300
kQ and 5 nF parallel)

8.1 Dewpoint temperature

typical range of dewpoint temperature  -40...+100 °C

Response time (Y0 %) at +20 “C in I5s
still nir (with sintered filter)

Dewpoint temperature (°C)

oo ——

202070
__...._.-_‘.t‘ 80

-

B :;.Imo_'__;

Accuracy In dewpoint
measurement (°C)

LD

B ad Bl

40 60 80 100

Dewpoint difference (°C)
Difference between ambient temperature and dewpoint temperature

o = N W s~ 0O

o
N
[«

Figure 8.1 Accuracy in dewpoint measurement as a function of
depression and dewpoint (NOTE: dewpoint < 0 °C = calculation of

frostpoint)

3
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5.2 Temperaturs {with additional T sensor haad)

Measurement range -40...+180 °C

Typical accuracy at +20 °C (+68 °F) +0.1°C

Typical temperature dependence of

electronics 0.005 °Crc

Temperature sensor Pt 100 RTD DIN IEC 751.

class 174 B

8.3 Calculated variables

Without the additional temperature head only dewpoint temperature and mixing
ratio are available. ’

Typical ranges

relative humidity 0...100 %RH
dewpoint differcnce 0...450°C
mixing ratio 0...500 g/kg dry air
absolute humidity 0...600 g/m3
wet bulb temperature 0..+100 °C
Response time (90 %) at +20 °C in
still air (with sintered filter) I5s

Accuracies of the calculated quantities depend on the accuracies of the meas-
ured quantities: relative humidity and temperature. In the dewpoint accuracy
graph and accuracy tables for x, a and Tw the accuracies of relative humidity
and temperature are assumed to be £(0.5 + 2.5 % of the reading) %RH for
humidity and 0.1°C for temperature (at 25°C). Note that the user can select
whether the HMP243 calculates the frostpoint (default) or the dewpoint when
the dewpoint is < 0 °C. In addition, the HMP243 also calculates the dewpoini
difference, i.e. the difference between the ambient temperature and the
dewpoint ( = dT).

831  Relative humidity (with additional T sensor head)

Accuracy (including nonlinearity and repeatability)
maximum achievable accuracy when calibrated against high quality,

certified humidity standards: +(0.5 + 2.5 % of the reading) % RH
for cxample, accuracy at:

0% RH +0.5 % RH

60 % RH +2.0% RH

Response time (90 %) at +20 °C in
still air (with sintered filter) I5s
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3.3.2 Accuracy of othzr caleulatad varlables

ceuracy of mixing ratio (g/ke) when ambient pressur: is 1043 mbar
Relative humidity
np. 10 20 30 49 50 60 700 80 90 { 100
-40 ! 0.001] 0002 0.002] v.002] 0003 ] 0.003 - - .
20| 0007] oo | 0012 0014 0017 ] 0018 n021] 004
0] 0033] 0.043] 0.053] 0063 6.074 ] 0034 ] 00941 0.004 | 0.115] 0.133
20| o012 oas5| o0a9] 023] 026 o] 03] 037] odt] 045
4] 037] o049 o061 074 087| oo 1y 28| 142] 1357
160 | 03| (Tar|  182] 226) 273 25| 3821 443| s10] ss4
80] 260| 379| s523] 699| oi6] 1185 15251 1957 25.17 ] 32.54
00| 623} 1049] 1710 2798] 4720 8496 | 172.5] 4460 . .
120 | 1545] 3625] 1004 | 4614 - - . - - -
40 | 4497 3263 - - - - - - - -

o0 |0 |00l |o|o|oIO|s]”

160 | 2287 - - . . - . - - -
uracy of absolute humidity (g/m3)
Relative humidity
1p-_ 10 20 30 40 50 60 70 80 %0 | 100
401 00021 0003 0.003) 0.004] 0.005] 0.005 - - - -
20] o0o0t1] 0.014] 0018] 0.022) 0.026]) 0030} 0.034] 0037 - -
8] 0045] 0060] 0.075] 0.09 ] 0.105] 0.120 0.13 015 0.16{ 0O.18
20 0.15 0.20 0.24 0.29 034 038 043 0481 053{ 0.57
40 0.43 0.57 071 0.85 0.99 112 1.26 140 154} 1.68
60 1.9 1.45 1.81 2.17 253] 283 324 360 396] 432
80 243 3.24 4.06 4.88 5.69 6.5! 7.33 B15] 8961 9.78
00 4.89 6.56 8.23 990 ] 11.57] 1325 1492 1659 | 18.26 | 19.93
20 9.06 ] 12.19] 1533 1846 21.59 - - - - -
0] 1566 21.12 - - - - - - - -
0] 2553 - - - - - - - - -
iracy of wet bulb temperature (°C)
Relative humidity
10 20 30 40 50 60 70 80 %0 100
018 048] 048] 048] o019| 019 - - 5 - H
0.45) 016) 017} 018} 019| 0.19 023 021 - - H
0.15{ 0.17 02| 022} 024} 026]| 0.28 03| 031} 033
021| 025} 029] 032] 035! 038 04| 0431 0451 047 \
037] 043} 0481 052( Q0551 057 06l 0611 0631 064 ]
0631 068] 071) 0741 076] 0.77] 079 08| O8] 082
096| 094| 094| 094) 094] 095| 095] 096{ 097] 098 i
13 rast ta3] i en | o) il ve2f 102} 143
162 139 131 ) 1281 127 - - - - -
19] 158 - - - - - - - -
2.17 - - - - - - - - -
we formulas used in calculation of dewpoint/frostpoint, mixing ratio and .

solute humidity are presented in Appendix S.
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6.4 Outpuls

Twoe analogue outputs selectable 0..20ma 4.0 mA
0.1V u.3V
0.10V

Typical accuracy of an analogue output

at 420 °C £0.05 %% full scale

Typical temperature dependence of

an analoguc output 0.005 %/°C full scale

Seria! output available RS 232C

8.5 Electronics

User interface
Display

character height
Keyboard

Connections

Operating voltage

Power consumption
during re-gaining

Recommended external load for:
current outputs

0...1 V voltage output
0...5 and 0...10 V voltage outputs

Operating temperature (electronics)
with display cover

Storage temperature

3 keys and 4 LEDs inside the
housing or local display keypad

2 x 16 character alphanumeric
high-contrast, wide view angle
LCD

3.85 mm (0.15")

I x 4 keypad

screw terminals, 0.5 mm? wires
(AWG 20), stranded wires
recomnmicnded

24 VDC .
24 VAC (see Chapter 3.3.1)
(20...28 V)

200 mA maximum (24 VDC)
270 mA maximum (24 VDC)

<500 Q2

.>2 kS (to ground)

>10 k€ (to ground)

-40...460 °C
0...+50°C

-40...+70 °C

60
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HMP243
Oparating 1.Janua:

8.6

flechaniss
Housing material
Housing classilicatdon

Bushing

Sensor protection

Housing dimensions

Sensor head dimensions:

| 70

-

G-AlSi12 (DIN 1725)

1P 65 (NEMA 4)

for 7...10 mm diameter cable
{8 x 0.5 mm? shiclded cable)

stainless steel sintered filter
(part no. 16452)
PPS grid with stainless steel
netting {part no. 16720)

145 x 120 x 65 mm

cable fength 2000
5000 or 10000mm

Figure 8.1 HMP243 RH sensor head dimensions

[ N ]
06 | w

I

ble length 2000,
5000 or 10000mm

Figure 8.2 HMP243 T sensor head dimensions

Weight with 2 m cable S m cable | 10 m cable
HMP243 (duct mounting, max 1100 g 1300 g 1500 g

. | 180°C, without T probe)
T probe for HMP243 80g 150 ¢ 250 ¢
HMP243FA (duct installation 140 g
kit for HMP243; 180°C)
2 x HMP243FA 280 g

Weight of display cover 420¢g
61
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8.7 Electromagnetic compatibility
871  Emissions
Test: Setup according to:
Radiated interference EN55022 {class B)

-y

8.7.2 Immunity

1 JJ I A1 1J 11 14 .71

Test: Setup according to: Performance:

Electrostatic discharge EN61000-4-2:1995 criteria B

Electrical fast transients  EN61000-4-4:1995 criteria B ¢
GSM-field immunity ENVSO2£M: 1995 criteria A

RF-radiated fields ENV50140:1993 criteria A

RF-conducted fields ENV50141:1993 criteria A

Ce

9. SPARE PARTS AND ACCESSORIES
Order code Description
HMP243FA Mounting kit for HMP243, +180 °C cable
16452 Sintered filter, stainless steel
16720 PPS grid with stainless steel netting
HUMICAP"KC | Composite humidity and temperature sensor
16611 Calibration adapter for the HMK13B Calibrator
HMP243RS RS 485/422 serial module
HMP243CL Current loop module
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Utdsen-2.1 Appendix 1: Serial commands
SERIAL COMMANDS
1. ANALOGUE OUTPUT COMMANDS 64
2. CALIBRATION COMMANDS 67
3. OUTPUT VIA THE SERIAL BUS 71
3.1, Operation modes 78
4. OTHERS 80

The commands function as described when the serial interface is in full-duplex
mode and echo is on. All commands except FORM can be given in either

capital or small letters.

In the commands <ct> means carriage return, <Ii’> line feed and <ht> hori-
zoutal tabulation,

P
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Appendix 1: Seral commands Ut452n-2.1
1, ANALOGUE OUTPUT COMMANDS

AMODE Setting the analogue outputs

Ta

L Disconnect the security lock jumper!

NI

%: 'AMODE a bb.bbb ce.ccc'd eeceee fifff <ci>' -

s
"'*\1 ardae I

“r‘n‘\-.< Lo

channel1: U
1

)
"

voltage outpui
current outpuc

nou

bb.bbb = lower limit of channel 1 {
cc.cce =  upper limit of channel | 3
d = channel2: U = voltage output

I = current output
eecee = lower limit of channel 2
fi.fff = upper limit of channel 2

The bb.bbb, cc.ccc, ee.eee and (I.fff parameters are entered in volts or milli-
amperes.

Sets the analogue outputs on channels 1 and 2. An example of this is when the
voltage output on channel | is sct to be 0...1 V and channel 2 set to 2...10 V:

>AMODE U 0 1 U 2 10 <cr>
chl : 0.000 ... 1.000 Vv
Ch2 : 2.000 ... 10.000 V

The curcent settings can be checked by giving the cormmand without any pa-
rameters:

SAMODE <cr>

Chl : 0.000 ... 20.000 wA
Ch2 : 0.000 ... 20.000 mA

ASEL  Selecting the scaling the analogue output quantities

L Disconnect the security lock jumper! l

2 e S §7 IO KA e 2

EL:xax yyy o>
XXX = channel 1’ quantity
yyy = channel 2% quantity (RH, T, Td, dT, Abs, Mix or Tw)

(]
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Appendix 1: Serial commands- U143an-2.3

1..  ANALOGUE OUTPUT COMMANDS
AMODE Setting the analogue outputs

Disconnect the security lock jumper!

[ i 7% " AMODE 8 bbibbb ce.coe d eeseee I <er> o i

a = chamnel1: U = voltage output

I = current output
bb.bbb = lower limit of channel 1
cc.ccc =  upper limit of channel |

' d = channel2: U = voltage output

L . I = current output
eecee = lower limit of channel 2
.- [GLEEE = npper limit of channel 2

"< The bb.i)bb.’:cc.cce.' ee.cec and [LIff parameters are entered in volts or miilli-
amperes. :

Sets the analogue outputs on channels { and 2. An example of this is when the
voltage output on channel ! is sct to be 0...1 V and channel 2 set to 2...10 V:

>AMODE U 0 1 U 2 10 <cr>
cht : 0.000 ... . 1,000V
ch2 : 2.000 ... 10.000 Vv

The current settings can be checked by giving the command without any pa-
rameters:

>AMODE <cr> .
wv - Chl « 0:000 ... 20.000 maA
’ " Ch2 : 0,000.... 20.000 mA

" *

ASEL Selecting the scaling the analogue output quantities

Disconnect the security lock jumper! J

= channel I's quantity
Yyy = channel 2's quantity (RH, T, Td, dT, Abs, Mix or Tw)

1]
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Ut45an-2.1 Appendix 1; Ssrial commeands

For example. relative hursidity is selected 10 be ouwut on channel | and tem-
perawurs on channel 2: the lemperature range is scated 10 £2... 100 °C:

>A3EL PH T <2z

chl (EH) 1z 0.000 %PH 3 <crs>

Chl (PH) bki 100.000 8RH ? ecr»

Ch2 (T ! la  =10,000 ¢ F N FES
ch (T) hi PLEND.OO0 ' 2 100 «sr>

When the ASEL command is given on its own, the transmitter outputs its cur-
rent settings:

>ASEQ, <or>

Chl - (RH) le  0.000 %RH

Chl (®H) hi  100.000 3RH
Ch2 (T ) lo -40.000 ’C
chz (T ) hi +160.000 'C

The outputs and their scales can also be given directly with the ASEL com-
mand.

channel 1’s quantity

XXX =
yyy = channel 2’s quantity

aaa.a = lower limit of channel 1
bbb.b = upper limit of channel 1
cce.c = lower limit of channe] 2
ddd.d = upper limit of channel 2

ASCL  Scaling the analogue outputs

l Disconnect the security lock jumper] 1

UUUurunnannnnmy

E

Scales the outputs sclected on channels | and 2.

For example, scaling relative humidity on the range of 0...100 %RH and tem-
perature -40...4+160 °C:

>ASCL <cr>»

Chl  (RH) lo 0.000 3RH? <cc>

Chl (RH) hi 100.000 RRH ? <cr>

ch2 (T ) lo 0.000 °C ? =40 <cr> -
Ch2 (T hi 100.000 *C ? 160 <cr>
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HMP243

J148en-2.1 Appandiz 1: Ssrial commands

For example, relative humidity is selectzd 10 be ouput on channel | and tem-
peraturs on channel Z: the temperature range is scaled 1o 0., 100 °C;

>AZEL PH T <ore

Chl (Ei)y ls 9.000 $RH 7 <lr>

Chl (RH) hi 100,000 3RH ? «cr>

Ch2 (T 13 =30.000 2 70 o>
ckZ ({T) hi +160,000 ' 2 100 <o

When the ASEL command is given on ils own. the transmitter outputs its cur-
rent setiings:

>ASEL <cvs .

Chl (RH) lo  0.000 %RH

Chl (RH) hi 100.000 %RH
chz (1 ) lo -40.000 'C
Ch2 (T ) hi +160.000 'C

- .~ The outputs and their scales can also be given directly with the ASEL com-
mand.

XXX = channel 1’ quantity
yyy = channel 2’s quantity
aaa.a = lower limit of channel 1
bbb.b = upper limit of channel }
cce.c = lower limit of channel 2
dddd = upper limit of channel 2

ASCL  Scaling the analogue outputs

l Disconnect the security lock jumper! ]

2

Scales the outputs sclected on channels | and 2.

For example, scaling relative humidity on the range of 0...100 %RH and tem- 3
perature -40...+160 °C: £
3
>ASCL <cr> b
Chl (RH) lo 0.000 3RHT <cr> 5
Chl (Rt hi 100.000 3RH  ? <cr> ‘
ch2 (T ) lo 0.000 'C ? -40 <cr>
ch2 (T ) hi 10n0.000 ‘C ? 160 <cr>

65
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™~

The cuipuc scaies can also be given directly with the ASCL command. ~

\.

[ . ASCL azaabbbbccccdddd=zers . . - i -

\ .\;

aapa = lower limit of channel | ﬁ

bbb.b = upper limit of channel | ~—

n

cce.e “lower limit of channel 2
"dddd = upper limit of channel 2

For example, when relative humidity is scaled to 0...100 $ZRH on channe!l 1 and
lemperature to -40...+100 °C on channel 2:

SASCL 0 100 -40 100 <cr>
chl {(EH) 1o 0.u00 %RH

Chl (RH) hi  100.000 3RH
chl (T ) lo -40.000 ‘C
ch2 (T ) hi inn.0n0 ¢
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Utd3en-2.1. Appsndix §: Sarlal commands
2. CALIBRATION COMMANDS
CHH Relative humidity calibration
[ Disconnect the security lock jumpert ]
T Y

With this command the transmitter can be calibrated against a reference. A
one-point calibration can be done against an accurate transfer standard in the
ficld and a two-point calibration using saturated salt solutions in controlled
conditions. A two-point calibration is performed as follows:

>CRH <cr>

PH : 12.00 Pefl ? 11.3 «cr>

Press any key when ready ...
.RH : 76.00 Ref2 2 75.5 <cr>

In one-point offset correction, the Ref2 prompt is acknowledged with <cr>:

>CRH <cr>

RH : 12.80 Refl ? 11.3 <cr>
Press any key when ready ...

RH : 75.50 Ref2 ? <cr>

If the stabilization of the sensor to the humidity in the calibrator needs to be
monitored, the measurement output can be repeated by giving command c<cr>
at Refl and Ref2:

>CRH <cr>

RH : 12.00 Refl ? c¢ <cr»

RH : 11.70 Refl ? c¢ <cr»>

RH : 11.50 - Refl ? 11.3 <cr>
Press any key when ready ...

RH : 76.00 Ref2 ? 75.5 <cr>

FCRH  Relative humidity calibration after sensor change

[ Disconnect the security lock jumperl I

After humidity sensor change the transmitter must be calibrated using this
command and the calibration must be done at two reference points. The cali-
bration is perforined as follows:

>FCRH <cr>

RH : 1.90 Refl ? 11.3 <cr>
‘Press any key whén ready ...

RH : 76.30 Ref2 ? 74.9 <cr>
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The cominand can also be divided into two comman:ts. 52 the compuier can be
used for other purposes while weiting for the sensor to swbilize 1o e higher
humidiuy.

>FCER 1 o>
PE o+ 1.9% F2fl ¢ il1.3 <ors

FoeY 2 <2r> ...
PH : 74,30 R2£2 7 71.9 2ce>

If the stabilization of the sensor 1o the humidity -in the calibrator needs to be
monitored, the measurement outpul can be repeated by giving command c<cr>

at Refl and Ref2:

>FCPH <cr>

RH : 12,00 R2fl ? cC «<cr>

PH ¢ 11.70 Refl 2 ¢ <cr>
Bt : 11.50 Refl ? 11.3 <cr>
Press any key when ready ...

R : 76.00 Ref2 2 75.5 «cr>

CcT Temperature callbration of the humidity sensor head

Disconnect the security lock jumper! J

With this command the humidity sensor head can be calibrated against an
accurate reference, such as a Pt 100 simulator. A two-point calibration is per-

formed as follows:

>C1 <cr>
T : 0.80 Refl ? 0.0 <cr>
Press any key when ready ...
T : 56.20 Ref2 ? 55.0 <cr>

In one-point offset correction, the Ref2 prompt is acknowledged with <cr>:

>CT <cr>

T : 0.80 Refl 2 0.0 <cr>
Press any key when ready ...

T : 75.50 Refk2 ? <cr>

If the stabilization of the sensor to the temperature of the calibrator or the ref-
erence needs to be monitored, the measurement output can be repeated by giv-
ing command c<cr> at Ref1 and Ref2:

>CT <cr>

T : 0,80 Refl ? c <cr>

T : 0.40 Refl ? 0.00 ccr>
Press any key when ready ...

T : 56.20 Ref2 ? 55.0 <cr>
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Appendix 1; Serdai comimands

CTA Temperature calibration of the optional T sensor heatl

. LDisconnactthe security lock jumperl '

CTA <> - 7

With this command the optional temperature sensor head can be calibrated
against an accurate reference, such as a Pt 100 simulator. A two-point
calibration is performed as follows: .

>CTA <cr»

Ta : 0.80 Pefl 2 - 0.0 <cr>
bPress any key when ready ...

Ta : $£.20 PRef2 ? 55.0 <cr>

In one-point offset correction, the Ref2 prompt is acknowledged with <cr>:

>CTA <t
Ta : 0.80 Refl ? 0.0 <cr>
Press any key when ready ...
Ta : 75.50 Ref2 ? <crs>

If the stabilization of the sensor to the temperature of the calibrator or the ref-
crence needs to be monitored, the measurement output can be repeated by giv-
ing command c<cr> at Refl and Ref2:

>CTA <cr>

Ta : 0.80 Refl ? c <cr>

Ta : 0.40 Refl ? 6.00 <cr> *
Press any key when ready ...

Ta : 56.20 Ref2 2 $5.0 <cr>

ACAL  Calibrating the analogue outputs

| Disconnect the security lock jumper} |

Calibrates the outputs sclected on channels I and 2. The output is measured and
the measured values (mA or V) entered as calibration coefficients.

For example, calibrating the outputs when 0...10 V signal has been sclected on
both channels (set with AMODE command) .

>ACAL <cr>

chl ul (v ) ? 0.123 <cr>
chl U2 (v ) ? 9.98 <cr>
ch2 Ul (v ) 2 0.120 <cr>
ch2 u2 (Vv ) 2 9.98 <cr>
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Apoandix 1: Serial commands 1452n-2.1

L Outpﬁttlng linear correctlon coefficients

L<cr> 070 7 1

With the help of command L the user can check how the transmitter has been
adjusted after it has been calibrated at the factory.

>L «cr>

PH offset : 0.000
BRH gain : 1,000
Ts oftset : 0.000
Ts g@ain : 1.000
Ta offset : 0.000
fa gain : 1.000

where: Ts = temperature of the humidity sensor head
Ta = temperature of the temperature sensor head

u Entering linear correction coefficients

l Disconnect the security lock jumper! I

The LI command is one way of calibrating the transmitter.

>LI <cr>

RH offset ¢ 0.000 2?2 0.1 <cr>
RH gain : 1.000 ? <cr>

Ts offset : U.000 ? <cr>

TS gain s 1.000 2

Ta offset : 0.000 ? -0.0S
Ta  gain : 1,000 ?

where: Ts = temperature of the humidity sensor head
Ta = temperature of the temperature sensor head

The factory settings are offset O and gain §. The transmitter can be returned to
its factory calibration by giving these values .

NOTE

The temperature unit in offset correction is always de-
grees Centigrade, even if the transmitter is using non-
metric units (Fahrenheit) in its measurement output.
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OUTPUT VIA THE SERIAL BUS

R Starting the measurement output

R .

Starts output of measurements to the peripheral devices (PC display or printer);
output interval is set with command INTV. The output format depends on the
transmitter configuration and variables used. The sequence, however, is always
the same: relative humidity, temperature, dewpoint temperature. absolute
humidity, mixing ratio, wet bulb temperature and dewpoint difference. An
example:

FH= 43.0 ®RH T= 21.0 *C Tdp= 8.0 °C x= 6.7 g/kg Tw= 13.7 *C

<cr>«lfs

When the transmitter sends out the readings, the serial interfuce does uot echo
any commands; the only command that can be used is S (stop).

The output mode can be changed with command FORM.

s Stopping the measurement output

)

Ends the RUN state; after this command all other commands are available.

SEND  Outputting a reading once

aa = address of the transmitter when more than one transmitter is
connected to a serial bus (0...99; set with comnmand ADDR)

Outputs the current measurement readings via the scrial line. The output format
depends on which parameters the transmitter can output. Output types are:

*Td=999.9 ‘C*, <cr><1f>
*"RI{=999.9 3¥IRH T=999.9 ’'C TA=9999.9 ‘C",<cr><lf>

"1d=999.9 x=999.9 g/kg*,<cr><1lE:
*Rt1=999.9 IRH T=999.9 ‘C TA=9999.9 'C a=9999.9 g/m3 x=9999.9

g/kg Tw=99Y.9 *C",<cr>zl€>

.'l‘hc output mode can be changed with command FORM.
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Appeadiv 1: Sarfal commands J1452n-2.1

DSEND Outputting readings of all connected transmitters once

DSEND <cr> a |

IL.J1. 11 J1 Js

All transmitters connected to the serial bus send their addresses and current
measurement readings in a sequence defined by their addresses. After receiving
DSEND command a transmitter sets a delay time according to its address value
and sends the data afier this delay. DSEND works also in POLL mode. With
this command the user can, for example, easily find out the addresses of the
“transmitters.

The output when four transmitters with addresses 4, 5, 10. 33 have been con-
nected to the serial bus:

>dsend <ce>
4 14.43 3RH
5 22.7 'C
10 14,99 3RH
33 22.3 ‘C

>

ERRS Outputting error me'ésages

During operation, error messages are not automatically output through the se-
rial interface. If there is any reason to doubt that there is something wrong with
the transmitter, possible error messages can be output with command ERRS.

If there are no error messages, only a prompt is displayed:

>ERRS <cr>
>

If errors have occurred, the transmitter outputs the error code (sce Appendix 4
for error messages):

>ERRS <«cr>
E40 [ ( all ) out of range

>
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ECHO  Turning the sarlal interface echo ON/OFF
" ECHO xxx <cr>. . D 1

XXX = ONor OFF

When the echo is off, the commands given through the serial interface or the
prompt > cannot be seen on the display.

When the serial interface is in half-duplex mode, the echo is always off. Even
then the ECHO command can indicate that echo is on.

INTV Setting the output interval for the RUN mode

T INTY. S yyise

Xxx = output interval (0...255)
0: no pause between outputs
unit (s, min or h)

yyy

Sets the output interval when the transmitter outputs measurement readings to a
peripheral device.

For example, the currently valid settings are output with:

>INTV <cr>
Output intrv. : O min

When this is changed into 10 minutes, the command is:

>INTV 10 <cr>
Output intrv. : 10 min

The unit is changed into seconds with:

>INTV § <cr>
Output intrv, : 10 s

The change can also be done with one command:

>INTV 10 § <cr> : -
Output intrv, : 10 8 H

PR TV U L A
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I n

FORM  Setting the output format

FORM <cr>
XX XXX
? Z7Z..27Z1 <CT>

XXX...XXX
2z2...222

old format
new format

1}

L]

I

The FORM command sets the format of the outputs generated in RUN state and
by SEND command. Please note that capital and small letters have different
meanings,

\UUL.UUN  relative humidity
\TT.TT\  temperature
\DD..DD\  dewpoint temperature
\AA..AA\ absolute humidity
AXX.XX\  mixing ratio

AWW. WW\ wet bulb temperature
\dd..d\ dewpoint difference

\uu..uu\ unit according to the preceding variable
\n line feed <If>
\r carriage return <cr>
\t horizontal tabulation <ht> or <tab>
\\ \
For example:
format gutput
\UUU.UU\ \+TT.TT\\r 100.00 +99,99 <cr>
\TTT.T\ \uu\\r\n 15.2 *C <cr><lf>
\UUU, U\ \uuul\+DD.D\ \uul\r 46.9 %RH +10.8 'C <cr>

Any text can be written in the command and it appears in the output. For ex-
ample:

RH: \UUU.U\ T: \+TT.TT\\r RH: 54.0 T: +25 <cr>

The format can be deleted by giving \ as a parameter:

>FORM \<cr> Note. only one space before \ and nonc afier
or

>FORM <cr>

b &+ S 5
2\<cr>

An example of a format suitable for use in Microsoft Excel spreadsheets:

>FORM <cr>

TRXM .. KX
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Th output is then:

.
(L]

47.d<cabs> 22,1 <tab. 1lU.& <tats 2.3 <tabk> 5.0 <i2d
<or><lfs

FTIME Adding time to output

[ o Yo+ - FTIMEixxx <ér>

XXX = ON or OFF

When FTIME is activated. the current time is output at the beginning of the
output line. The time is set with command TIME. After RESET or power on the
current time is 00:00:00.

Activating the time output

>ftime on

Form. time 1oon
>intv 5 s : setting the output interval
Output intrev. @ 5s

>r

09:31:13 RH= 19.4 %RH T= 26.0 'C
09:31:18 RH= 19.4 3RU T= 26.0 ‘C
09:31:23 RH= 19.8 %RH T= 26.0 °C
09:31:28 RH= 19.6 3RH T= 26.0 °C
09:31:33 RH= 19.5 $RH T= 26.0 ‘C
09:31:38 RH= 19.5 3RIl T= 26.0 *C

Inactivating the time output

>Etime off

Form. time : OFF

sr

RH= 19.4 IRH T= 26.1 °‘C
RH= 19.8 3RH T= 26.1 ‘C"
RH= 20.6 $RH T= 26.1 *'C
K= 20.5 3RH T= 26.1 °C
RH= 19.9 %RH T= 26.1 °'C

Creeuuerergrmnnnannynmy

RH= 19.6 ¥IRH T= 26.1 ‘C g

. ' 3
r |

FDATE Adding date to output k]
: i ‘

xxx = ONOrOFF . Z
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When FDATE is activated. the current date is output at the beginning of the
output line. The time is set with command DATE. After RESET or power on

the current dare is 1991-01-01.

Activating the date outpur

NIy

>Edate on

Form. date s OM

F24

1995 -03-10 PH= 21.1 #$EH TI= 25.0 'C

1995-03-10 PH= 21.3 3PH T= 6.0 ‘2

1995-03-10 RH= 23.1 %RH T= 26.0 'C

1995-03-10 RH= 22,2 3PH T= 26.0 °C

1995-03-10 RH= 20.6 %PH T= 26.0 ‘C
Inactivating the date output

~fdate off

Form. date : OFF

>r

RH= 20.2 %RH T= 26.0 'C
RH= 19.9 %RH T= 26.0 ‘C
fRH= 19.8 3RH T= 26.0 ‘C
PH= 19.7 SRH T= 26.0 'C
RH= 19,7 3RH T= 26.0 ‘C

SERI! Serial bus settings

" bauds (300, 600, 1200, 2400, 4800, 9600)
parity (n = none, e = even, o = odd)
data bits (7 or 8)
stop bits (1 or 2)
duplex (H = half, F = full)

® v oo o
munnunn

Giving the command on its own outputs the current settings:

>SERI <cr>
4800 E 7 1 FDX

The settings can be changed one parameter at a time or all parameters at once:

>SERY. O H <cr> changing parity and duplex
4800 0 7 1 HDX

>SERI 600 N 8 1 F <cr> changing all parameters
600 N 8 1 FDX

NOTE

The serial bus settings become effective only after reset.
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The processor does not allow the following combinations:
o 1o parity, 7 data bits, 1 stop bit: if this combination is given the
HMP243 prograinme will change the number of stop bits to 2

« even or odd parity, 8 data bits, 2 stop bits: if this combination is given
the progrumme changes the number of stop bits w 1

When the half-duplex mode is set, it will automatically turn the echo off. Even
then the ECHO commuand can indicate that echo is on.

UNIT Selecting the output units

[ - T TNk L ]

X = mctric units) n(on-metric units)
metric units | non-metric
- units
RH S%RH %RH
T °C °F
Td °C °F
°C °F
glm3 gr/f3
g/ks gr/lb
Tw °C °F

For example, the command for setting the non-metric units is:

>UNIT N <cr>
Output units : non metric

When the command is given with no paramecters, the transmitter outputs the
currently valid setting.

" ADDR Setting the transmitter address

aa = address (0...99)

The address is used when more than one transmitter is connected to one serial
bus. The ADDR command makes it possible to communicate with one
transmitter at a time in POLL stale.

For example, transmitter is given address 99

>ADD& <cre .
Address : 2 2?2 99 <cr>
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\/hen asking the current address. no adddress number is given:

>EDDF <cr>
A2ddre3z : 2 7 <Ir>

FROST Setting the caiculation mode

L Disconnect the security lock jumper!

[ vosovemie

R

This command is used to select whether the transmitter calculates the frostpoint
{default) or the dewpoint reading at dewpoint temperaturcs below 0 °C. Select
FROST ON for frostpoint and FROST OFF for dewpoint calculations. For

example:

>Frost <cr>
Frosk : o1
>Frost off
Frost : OFF
>Frost on
Frost : on
>

RESET Resetting the transmitter

Resets the transmitter. All scttings that have been changed remain in the nem-
ory even after reset or power failure.

3.1 Operation modes

SMODE Setting the serial interface

xxxx = STOP, RUNor POLL

In STOP mode: measurements output only by command, all commands can be

used

In RUN mode: outputting automatically, only command S can be used

In POLL mode:

measurements output only with command SEND. When in
POLL mode. the output state is changed as follows:

78
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" _ L " OPEN za <cr>

.- :SMODE xxxx<er> ..

address of the transmitter
STOP, RUN or POLL

a€d
XXXA

The OPEN command sets the bus temporarily in STOP MODE so that the
SMODE command can be given. For example:

>SMODE <cr> which mode s in use at the moment
Serial mode : STOF

»SHODE STOP «cr> setting STOP mode

Serial mode : STOP

OPEN & CLOSE

nn = address of the transmitter (0...99)

In STOP mode: command OPEN has no effect, CLOSE sets the transmitter in
POLL mode

In POLL mode: command OPEN sets the transmilter temporarily in STOP
mode, comnmand CLOSE returns the instrument to POLL mode

When more than one transmitter is connected to the same serial bus, the POLL
mode makes it possible to communicate with the transmitters. For example, a
relative humidity calibration is performed at transmitter 2 (<bel> = ASCII 7):

>OPEN 2 <cr»>
<cr><1f> ‘tiIMP nn line opened for operator commands’

<cr><lf><clE><bel>»

»>CRH «<cr>

>CLOSE <cr>

<cr><1l€> ’line closed’ <cr>«<lf>
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4. OTHERS

ITEST  Testing the analogue outputs

| ' ' " ITEST <cr> .
or
[t ... .. ITESTabsir S
a = current/voltage of channel 1
b = current/voltage of channel 2

The operation of the analogue outputs can be tested by forcing the outputs to
given values which can then be measured with a current/voltage meter from the
anatogue outputs. The response to ITEST command gives six out-
puts/parameters. Only the first two are relevant; they show the channel current
or voltage in mA or V. The other four figures contain information for service
purposes only. :

Examples:

» reading the channel outputs and parameters

>itest <cr>
1.9438 2.3483 1.00694 10.64634 1.97374 2.17665
> .

« forcing outputs 0.5 V and 4 V to channels | and 2

>itest 0.5 4 <cr>
0.5000 4.0000 1.006%94 10.62970 1.23336 3.01722
>

+ releasing the forced control and reading the outputs

>itest <cr>
1.9427 2.3392 1.00731 10,.62428 1.97157 2.16978
>

FILT Setting the averaging time

I Disconnect the security lock jumperl I

ponn = averaging time (0 - 1024 seconds)

This command is used to set and inspect the averaging time during which the
individual measurement samples are integrated to get an averaged reading. The
time can be set in seconds within the range of 0 - 1024 (0 = no averaging time).
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For example:

>PILT <oe>
Filter (3): 6o 2024
>

>FILT 100 <cr>
Filter (S): 100
>
PRES  Setting the pressure for mixing ratio and wet bulb
temperature calculations

T PRES phprph <cra.

pppp.pp=  pressure (hPa)

The atmospheric pressure has an effect. on mixing ratio and wet bulb
temperature. Therefore, accurate calculations can be achieved only when the
ambient pressure is taken into consideration. The pressure is used for pressure
compensation of the HUMICAP® sensor in order to ensurc the best possible
measurement accuracy.

When the command is given, the transmitter first gives the currently used
pressure; after this a new value can be entered or the old one acknowledged.

>PRES <cr> .
Pressure : 1013.25 2 1000.00 <cr>

When the currently used pressure is known, a new pressure can also be entered
directly:

>PRES 1010 <cr>
Pressure : 1010

NOTE

If the pressure setting is frequently adjusted, e.g. by
" using an external barometer as 2 pressure input source,
the command XPRES is recommended.

8t
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XPRES Setting the pressure for mixing ratio and wet bulb
temperature calculations temporarily
[ R . XPRES pppp.pp <cr> .

pPPP-pp= pressure (hPa)

The function and format of XPRES are the same as those of the PRES com-
mand cxcept that by using XPRES the setting is valid only until a reset is given
or power is turned off or pressure is set to zero using XPRES. After this the
pressure stored using command PRES is valid again.

CDATE Entering calibration date

xxxxxx = calibration date (000101...99§231)

When the latest calibration date has to kept in memory, it is entered as follows:

>CDATE 940506 <cr>

{f the command is given without the date, the transmitter outputs the latest
calibration already in memory.

~CDATE <cr>
940420

The date can be given in any format; however, the maximum number of digits
is six.

DATE Setting the date

For example, to enter a new date:

>DATE <cr>
Current date is 1993-01-30
Enter new date (yyyy-mm-dd) : 1993-06-12 <cr>

When the current date is asked, the new date is passed with <cr>.
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TIME . Setting the time

[. o TIME <cr>. - ]

For example, to enter a new time:

MIME <cr>
Currant tims is 01:35:54
Enter naw time (hh:mm:ss) 13:25:56 <cr>

When the current time is asked. the new time is pussed with <cr>.

VERS Name and version of the programme

For example:

>VERS <cr>
HMP 240 / x.yy

where x.yy is the programme version.

? Outputting the transmitter settings

For example:

»? <Crz 2
HMP 240 / 31.02 4
CPU serial nr : 0 3
Keyboard type : 0 £
Address : 7 i
Output units : metric
Baud P D S : 4800 E 7 1 FDX
Serial mode :  STOP
Output intrv., : O min .

¥

Mtim s 32

Pressure : 1013,25

Analog outputs

Chl 0.00 ... 110.00 v
ch2 0.00 ... 10.00 vV
chl (RH) 1lo 0.000 3RH

Chl ( RH ) hi 100.000 3RH L
ch2 (T ) lo -20.000 °C - b
ch2 (T ) hi 180.000 ‘C "
Transducer B [4

PRB serial nr : 0
Calibr. date : O

S
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?? Outputting the transmitter sattings also In POLL mode

N S e ]

Command ?? outputs the same information as command ? but it works also
when the transmitter has been set to POLL mode. However. if there are more
than one addressed transmitters connected to the serial bus. they all will re-
spond at the same time and the output on the screen will be chaotic.
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1. INSTALLATION

Switch th2 transmitter off.

Resistors R2. R3 and R4 between connectors X4 and X5 in the component
buard in the cover of the transmiiter are removed with side-cutting pliers. The
module is plugged in connectors X4 and XS5 on the main board of the
HMP243 transmitter; connector X1 on the module board to connector X4 and
connector X2 to connector X5.

[EnEs) R [_

;. Rstesiazz cm o
. somdlbus Z:g \ »
H
iy

" g mcdiie v wie .

| R

t

.. Jumper ( §3) seloctions for the
R RS 4857422 geriol bus modute

i

~

il

Cut off the resistors R2, R3 and R4 on the main board.
New signat names for X6 scrow terminal are on the module.

Follow the instructions on the module:
X110 X4 and
X2 1o X5 on the mother board

INOTE! If the transmitter is MOT at the en
of the bus OR the line has a dynamic line

to be removed!

{termination, the resistors R3 and R6 havel'

Connect the data wires to screw terminal X6 on the main board. Switch the

power on.
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2. OPERATION

The HMP243 transmitter can either be given an address or operated without
an address. Both single and dual Joop wiring with half duplex connection can
be used. No address is needed when only one HMP243 transmitter is used:
when several transmitters are connected to the same line, each transmitter
must be given an address in the initial configuration.

A single transmitter can get its operating voltage from theé master or it can
have its own (floating) power supply.

The serial line structure is a parallel interfaced chain (daisy chain). At the end
of the serial linc there must be an HMP243 transmitter, dynamic line adapter
(120 ohm resistor in series with a 33 nF capacitor) or line master. If a branch
line is made with a junction box. the branch should be shorter than 3 meters.

When connecting the device, follow the instructions given in the figure in
Chapter 1. ’

SINGLE LOOP WIRING
ymmsmeo=e— , TWISTEDPARWIRING |- - - - - - = - = =
1 HOST COMPUTER Vi '
™XH N . R f RXH
' P .t
. o ' X-/(:.XJ‘-)(.. 1 , v | kdexo !
' AXH ' P ke '
: X0 : Y : kd{ Mo 1
— L]
L : e e HmP243 transmitter
' L 1 to n pieces
pmetTeTETTY
. . RS Lol '
v | Iidrxo 1
] X3 :
(. 1| hdixwo '
Al
. ]
I
NOTE: DYNAMIC LINE TERMINATION e
REQUIRED IF NO DEVICE I S
AT THE END OF THE BUS. '
DUAL LOOP WIRING
_________ TWISTED PAIR WIRING e e e e
! host A | ! '
) Lol ; i . v | ke !
' LICY I S 1] ydmro :
] oy | . . st hd{mn '
' mwofof | 1 F N - ) [kmo ' f
Veemme e m ) l ?\ e R HmP243 transmitte v
’ ) 1to n pieces 3
L (;: .-—---------I i
e 3. PRI L ) v
) P ¥ L0 v .
AL : 4
: M o ' :
___________ 1
i !
(Y ' M
v s 120R .
\ DRI -7 4
NOTE: DYNAMIC LINE TERMINATION ,md H i
REQUIRED ¥ MO DEVICE A :
AT THE END OF THE BUS. v
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The RS 485/422 module has separate lines for transmitting and receiving. but
they can be connecied together with jumpers. Dual loop connsction is ths
factory setting: when a single loop cunnection is used, rthe positions of jump-
ers in connector X4 on the module must be changed.

The Hi of the receiving line is approx. 0.6 V and its LO is approx. 0 V in or-
der to reduce noise on the lines when no data is transferred (idling). Both lines
are terminated with a 120 ohm resistor in series with a 33 nF capacitor. Whan
operating the transmitter through a single pair. only one line terminal
impedance is in use. The line must not be terminated with a resistor alone, as
the power consumption increases too much.

The data lines can withstand short circuit to ground and to each other. They
do not survive connection of supply voltage to the data lines.

The module must be mounted on the main board in the right direction. If
mounted in the wrong direction or to the wrong pins. the module will not

break but it does not work.
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3.1.

NETWORK CONFIGURATION

Single loop operation

Bi-directional data on one pair is one of the great advantages of the RS 485
line. Set jumpers in connector X4 on the module board as shown in the figure
below.

= X4

This jumper setting connects RX HI to TX HI and RX LO to TX LO and se-
lects only one common line termination. The HI and LO terminals of the RX
patir can now be used for operation. )

Supplying power from the same end to the whole network prevents common
mode voltages from rising too high (over 7 V).
« Connect wires to the transmitter’s serial connector.

e Check the wiring.
The following procedure must be repeated with all transmitters.

» Open the transmitter cover.
e Pull out the RS 485/422 serial port module, if it is already mounted.

o Set the serial port of the terminal to 4800 baud, even parity, seven
data bits and one stop bit, full duplex (4800 E 7 | FDX).

RX GNO TX

L DD D O™

7

» The serial settings of the transmitter must also be 4800 E 7 | FDX
and the transmitter must be in STOP mode. If these factory settings
have been changed, they must be returned. Connect the RS 232C port
of the terminal to connector X17 on the top of the main board and
switch the power on.

rogurrrerrrmrngnenanm
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s Set the address of the transmitter: you cain choose any number
between | and 99, In this example the address is 22:

»adis 22
Addrase H 22

» Set the serial bus settings according to your network specifications.
This seuting will become valid after next RESET or power off:

»3323 200 e 7 ) i
2100 2 7 1 nom

o . Set the transmitter in POLL mode:

~swmode potl
Sarial mode : POLL

NOTE 1

The SMODE command must be given last.

NOTE 2

The transmitter outputs no prompt (>) after the SMODE
POLL command and it only reacts to commands which
include its address.

e Check that the transmitter responds to its address:

»gand 22
Rl» 24.4 BRIl T= 29.1 °C

» Disconnect the terminal.
e Check that the jumpers in connector X4 are in the right places.

X1 X2

L s |

¢ Remount the RS 485/422 serial module.
e Close the cover.

o When all transmitters on the nctwork have been configured. switch
them off,
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3.2, Dual loop operation

The following procedure must be repeated with all transmittecs.

» Open the transmitter cover,
» Pull out the RS 485/422 serial port module, if it is already mounted.

« Sei the serial port of the terminal to 4800 baud, even parity, seven
data bits and one stop bit, full duplex (4800 E 7 1 FDX).

o ‘The serial settings of the transmitter must also be 4800 E 7 | FDX
and the transmitter must be in STOP mode. If these factory settings
have been changed, they must be returned. Connect the RS 232C port
of the terminal to connector X17 on the top of the main board and
switch the power on.

When dual leop is used, the jumpers in connector X4 on the module bourd
must be as shown below.

<l

'Ol_c

X4

» Set the address of the transmitter; you can choose any number -
between 1 and 99. In this example the address is 22: ;
>adde 22 ’ -
Addvess @ 22
e Set the serial bus settings according to your system. This setting will
become valid after next RESET or power off:
>3ari 2400 ¢ 7 1 ¢
2400 £ 7 1 rDX
* Switch echo on:
»echo on

ECHO H oN
>

« Change the serial output mode into POLL:

»smodo poll
Scrial mode s POLL

NOTE 1

The SMODE command must be given last.
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NOTE 2

The transmitter outputs no prompt ¢>) after the SMODE
POLL command and it only reacts to ¢ommands which
include its nddress.

» Check thut the transmitter responds to its address:

spnd 22
nE. 24.8

it T 29.3 °C

» Disconnect the terminal, .
» Check that the jumpers in connector X4 are in the right place

¥ [x1 X2

X4

2

+ Remount the RS 485/422 serial module.

» Close the cover.

« Repeat this setting procedure with each transmnitter.

e When all transmitters on the network have been configured, switch
them off.
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4. CHECKING THE SERIAL PORT NETWbRK OPERATION

Measurement readings are normally asked with the transmitter in POLL
mode; the command must include the address of the transmitter. If the settings
of the transmitter need to be changed, the transmitter is switched to STOP
mode with command OPEN; commands can then be given without address.
When the line to the transmitter is closed. it returns to POLL mode.

STOP mode

Open the line to the transmitter:

opun 22<cr>
Hidy 22 ling opened fox opaerator commands

Transmitter no. 22 is now temporarily set to STOP mode; it accepts com-
mands sent without address until CLOSE command is given. Individua! set~
tings can now be easily modified. Do not open more than one line at a time.

Use command ? to find out the settings of the active transmitter:

? <Cr>

uMp 240 /7 1.02

CPU sarial nr 1 0
Keyboard typo 1 0
Address 7

Output units s metric
Daud P D S : 4800 E 7 1 FDX
Sacial wowda: sSTOP

Outpur iarev, 1 0 min
MEtim :+ 32
Pressurc s 1013.28

Analog outputs
Chl 0.00 ... 10.00 v
Ch2 0.00 ..., 10.00 v

Chl ( RI) lo 0.000 tRit
Chl { RY ) hi 100.000 snrH
ch2 (T 1} lo -20.000 *C
c¢h2 (T ) hi 180.000 ‘c
Transducer :
PRE serial nr t 0
Calibr. dace s D

When the necessary settings have been given, close the line to transmitters
(the command closes all open lines):

>cleosc
lino closecd

CLOSE command is nlways given without address. If no line is open, there
will be no response to the CLOSE commands.
POLL mode

If a transmitter has been set to POLL mode. it will respond only to commands
sent with its address:

send 22
RHe 24.4 3 T= 29.1 °C
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Addresses from | to 99 can b2 used. According to the RS 485/422 standard 2
maximum of 32 devices can ba connectad on same bus. but the number can be
increased if the line lengrh and/or baud rate is reduced.

More than one baud rate can be used on an RS 485 line. E.g. the host of the
line can use different baud rates with different devices (this makes it possible
to use the same address for several devices).

I

The line terminations must be dynamic; e.g. an RC circuit is used instead of a
simple resistor termination. Each RS 485 module has a dynamic line termina-
tion so it can be used at the ¢nd of a line,

RS 485 network settings
HMP243 settings Single pair Dual pair
Full duplex/half duplex HDX FDX
Echo on/off : OFF ON
Terminal settings Single pair Dual pair
Linc feed after carriage re- yes no
turn )
HDX/FDX FDX FDX

When terminal is set to general <If> (line feed) after <cr> (carriage return),

the listings will have two line feeds where also the HMP243 transmitters send
line feed.
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SPECIFICATIONS

Connections
on the main board

Assembly
Board dimensiuns
Operating mode
(single or dual pair wiring)
Network:
network type
cable type
line length max,
nuinber of devices
data speed

operating mode
common mode voltage range
Operating temperature

Storage temperature

Berg sockets

screw terminals 0.5 mm?® wires.

stranded wires recommended
plug-in module
40 x 28 mm

half duplex

daisy chain

twisted pair

1000 m (3000 ft)

32 devices on line

9600 baud max. for
transmitters

polling mode

*¥7V

-40...460 °C
-40...+70 °C

HMP243

a5




Mrmi




rregorirerergaorynninnnny

Uidzenta

HMP21S

Sependico3: Digital surrant leep meodls

INSTALLING AND USHIG THE DIGITAL CURRENT LOOP MODULE

1. INSTALLATION 93
2. OPERATION a9
3. NETWORK CONFIGURATION 101
3.1.  Single loop operation 101
3.2. Single loop wiring 101
3.3. Dualloop operation 102
3.4. Duatlloop wiring 103
4. CHECKING THE SERIAL PORT NETWORK OPERATION 104
STOP mode 104
POLL mode 105
Current loop settings 105
5. SPECIFICATIONS 106
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I

b

1. INSTALLATION

4,

Switch the transmitter off.

J

Resistors R2. R3 and R4 between connectors X4 and X35 in the component
board in the cover of the transmitter are removed with side-cutting pliers. The
module is plugged in connectors X< and X35 on the main board of the HMP2.43
transmitter; connector X1 on the module board to connector X4 and connector

X2 to connector X5.

g

-

|

Do hex Ak 0y

Connect the data wires to screw terminal X6 on the main board. Switch the

power on.
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OPERATION

The HMP243 transmitter can either be given an address or operated without an
address. Both single and dual loop wiring with half duplex connection can be
used. No address is needed when only one HMP243 transmitter is used: when
several transmitters are connected to the same line. each transmitter must be
given an address in the initial configuration.

A current loop must get its operating voltage from the master or it can have its
own (floating) power supply capable of supplying 15...40 V and 20...30 mA.
Unregulated AC/DC adapter can be used, if the current is limited to 20 mA at
least by a serial resistor,

Note. The host computer can restrict the loop supply voltage that can be used;
see compuler specifications.

The serial line structure is a serial interfaced chain (daisy chain). At one end of
the serial line there must be a HMP243 transmitter and at the other end a line
master. A branch line can be made with a junction box.

NOTE : HALF DUPLEX DATA TRANSFER.
HMP 230 DOES NOT ACCEIVE WINLE
TRANSMITTING VIA SERIAL PORT MODULE.

SINGLE LOOP WIRING
o mm TWISTED PAR WIRING fom e e .
HOST COMPUTER ' ,
. X ! . v ] Fdexs '
1 RX . : { l ] b ofRx- |
' ™ 1 ! oyt :
' ™. ' TS '
: - L .. 1
|-——————— L WP 240 TYPE
) A e
Coaar N b .. . lTOMPEEES
! wor ) . '
:sum.v " R |
[ XL ]
Ve oo Ly f e '
. AR
---------- !
DUAL LOOP WIRING
TWISTED PAN WG
' wosTcoweutER ! [ ,
]
1 ek o : - 4 ] 1 :lﬁxo '|
' RX < b 3| ] RX -
' ™ \: : l; [ANFERN v A ,xl ll koo :
¢ - o ' K .
ALY RS :
R R P 243 TYPE
' X TRANSMITTERS
v . - otJonpeces
¢ wop ] L ' h
' guepLy t 1t (SRR X L '
, doe v v | boex '
e cememm ! VT :
: } ™- ,
- - ’
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The digital current loop module has separate lines for transmitting and receiv-
ing. Both single loop wiring and dua! loop wiring can be used (sze figure).
With dual loop connection it is possible to have a few more transmitters on the
same loop pair. The wiring of single loop connection is more simple. Data
transmission is achieved by switching the loop current on and off.

Normally current flows through the loop(s) even when the HMP243 rransmitter
is nut on, so switching one transmitter off docs not affect the other transmiiters
on the loop.

When the wires have been connected correctly, the voltage drop from RX+ to
RX- is below 2 V. If the wires RX+ and RX- or TX+ and TX- are connected
incarrectly, the voltage drup from RX+ to RX- or from TX+ to TX- is below 1
V and the transmitter does not work. Even then the current goes through the
loop and the other transmittcrs can be operated normally.

When the loop supply is current limited, the data lines can withstand short cir-
cuit to ground and to each other. They do not survive connection of supply
voltage to the data lines.

The module must be mounted on the main board in the right direction. If
mounted in the wrong direction or to the wrong pins, the module will not break
but it does not work. Reverse wiring of RX+ and RX- or TX+ and TX- does not
affect the module.
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Appendix 3: Digital current lcop modulsy

3.1.

3.2

NETWORK CONFIGURATION

Single loop operation

Bi-directional data on one pair and galvanic isolation are the advantages of the
current Joop. Single pair/dual pair use is configured through wiring (see figure
on previous page).

Supplying power from the same end to the loops prevents crossover voltages.

L 2

Connect wires to the transmitter’s serial connector,

Check the wiring.

The following procedure must be repeated with all transmitters.

-

Opcn the transmitter cover.

Pull out the digital current lovp module, if it is already mounted.

Set the serial port of the terminal to 4800 baud, even parity. seven data
bits and onc stop bit, full duplex (4800 E 7 | FDX).

The serial settings of the transmitter must also be 4800 E 7 § FDX and
the transmitter must be in STOP mode. If these factory settings have
been changed, they must be returned. Connect the RS 232C port of the
terminal to connector X17 on the top of the main board and switch the

power on.

X17

Single loop wiring

o Set the address of the transmitter; you can choose any number between

{ and 99. In this examnple the address is 22:
>addr 22

" Address : 22

Set the serial bus scitings according to your network specifications.
This sctting will become valid after next RESET or power off:

>seri 2400 e 71 h
2400 £ 7 1 HDX

101
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s Set tne wansmitter in POLL mode:

>siods £oll
S2rial mode : POLL

NOTE 1

The SMODE command must be given last.

NOTE 2

The transmitter outputs no prompt (>) after the SMODE
POLL command and it only reacts to commands which
include its address.
o Check that the transmiiter responds to its address:
send 22
RH= 24.4 3RH 7= 29.1 ‘C
» Disconnect the terminal.
» Remount the digital current loop module.
» Close the cover.

e When all transmitters on the network have been configured, switch
themn off.

3.3. Dual loop operation

Single pair/dual pair use is configured through wiring (see figure on page 2).
The following proccdure must be repeated with all transmitters.

« Open the transmitter cover.
« Pull out the digital current loop module, if it is already mounted.

o Sct the serial port of the tcrminal to 4800 baud, even parity, seven data
bits and one stop bit, full duplex (4800 E 7 1 FDX).

.« The serial settings of the transmitter must also be 4800 E7 1 FDX and
the transmitter must be in STOP mode. If these factory scttings have
been changed, they must returned. Connect the RS 232C port of the
terminal to connector X17 on the top of the main board and switch the

power on.
) X GNO TX
DD oD 1D

: R l""‘,

102




rrorrorrrrrrrrrraneanenmn

. HMPz43
Ut48an-2.1 . Appendiz 3: Digital eurrsat losp moduis

3.4 Dual loop wiring

« Set the address of the transmitter: you can choose any number balween
1 and 99. In this example the address is 22:

»2ddr 22
H3drass H 2

-

o Set the serial bus settings according to your system. This setting will
become valid after next RESET or power off:
>seri 2400 e 7 1 £
2400 E 7 1 FDX
» Switch echo on:
>echo on
ECHO : oM
>
« Change the serial output mode into POLL:

>smode poll
- Serial mode : POLL

NOTE 1

The SMODE command must be given last.

NOTE 2

The transmitter outputs no prompt (>) after the SMODE
POLL command and it only reacts to commands which
include its address.

e Check that the transmitter responds to its address:

>send 22
RH= 24.4 %RH T= 29.1 °C

« Disconnect the terminal.

» Remount the digital current loop module.

¢ Close the cover.

« Repeat this setting procedure with each transmitter

+ When all transmitters on the network have been configured, switch
them off.
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CHECKING THE SERIAL PORT NETWORK OPERATION

Measurement readings are normally asked with the transmitter in POLL mode:

tha command must include the
transmitter need to be changed.

address of the transmitter. If the settings of the
tha transmitter is switched to STOP mode with

conuniand OPEN; commands can then be given without address. When the line
to the transmitter is closed, it returns to POLL mode,

STOP mode

_Open the line to the transmitter:

open 22<cr>
HMP 22 line opened

for operator commands

Transmitter no. 22 is now temporarily set to STOP mode; it accepts commands
without address until CLOSE command is given. Individual settings can now be
casily modified. Do not open more than one line at a time.

Use command ? to find out the scttings of the active transmitter:

? <cr>

HMP 240 / 1,02

CPU serial nr :
Keyboard type s
Address : 7
Output units H
Baud PD S : 4800
Serial mode : STOP

Output intrv. H
Mt im s 32
Pressure : 1013,

Analog outputs

0

0

metric

E 7 1 FDX
0 min

25

chl 0.00 ... 10.00 vV

Cch2 0.00 ... 10.00 vV
chl ( RH ) lo 0.000 %RH
chl ( RH) hi 100.000 %RH
ch2 (T ) lo =20.000 °’C
ch2 (T ) hi 180.000 °C
Transducer :
PRB serial nr s 0
Calibr. date : 0

When the necessary scttings have been given, close the line to transmitters (the

command closes all open lines):

>close
line closed

CLOSE command is always given without address. If no line is open, there will

be no response to the CLOSE co

mmands.
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POLL mode

If a transmitter has been sei to POLL mode, it will respond only to commands
sent with its address:

s2nd 22
Eil= 24.4 32H T= 25,1 ‘C

Addresses from [ to 99 can be used. According to the 20 mA current loop
standard current flows with no transmission on line. A muximum of 6 devices
can be connected on same single loop line, but the number can be increased to
9 by using dual loop wiring.

More than one baud rate can be used on a curreat loop line. E.g. the host of the
line can use different baud rates with different devices (this makes it possible
to use the sume address for several devices).

Current loop settings

HMP243 settings Single pair Dual pair
Full duplex/half duplex HDX FDX
Echo on/off OFF ON
Terminal scttings Single pair Dual pair
Line feed after carriage return | yes no
HDX/FDX FDX FDX

When terminal is sct to gencral <1f> (line feed) after <cr> (carriage return), the
listings will have two line feeds where also the HMP243 transmitters send line

feed.
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SPECIFICATIONS

Galvanic isolation
Loop supply voliage

Loop supply current
must be current limited

Operating loop voltage requircment

Loop currcnt

Connections
on the main board

Assembly
Board dimensions

Operating mode
(single or dual pair wiring)

Network:
network type
cable type
line length max.
number of devices

data speed
operating mode
isolation voltage proof

Operating temperature

Storage temperature

1500 VAC/DC max. (| min
40 V max.

20 mA nominal

4 V/each wransmitter (TX+/TX-)
on the loop

2 V/each receiver (RX+/R\-)
on the loop

12...30 mA (space)
0...2 mA (mark)
30 mA max.

Berg sockets

screw terminals (.5 mm? wires,
stranded wires recommended

plug-in module
40 x 28 mm
half duplex

serial daisy chain

twisted pair

1000 m (3000 ft)

6 devices on line (single loop)
9 devices on line (dual loop)
4800 baud max,

polling mode

250 VAC (1 min)

-40...+60 °C
-40...+70 °C
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ERROR MESSAGES

1.4 Errors after resat

108

1.2 Errors during operation
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Appenddi 4: Errar messages

Utd5en-2.4

1.3

The HMP243 transmitter goes through a self-diagnostics procedure when the
power is switched on. When the procedure does not reveal any errors or faults.
the transmitter starts its normal operation. If errors or faults are found. the
transmitter outputs an error message. Possible error message can also be
checked with canumand ERRS (see Appendix [). Note also that if the anslogue
cucrent output is selected to be < - 20 mA, in case of error the signai drops to 0
mA.

The error messages can be divided into two groups: error messages after resct
and error messages during operation.

LED symbols:

O  LED dark
i+ LED blinking
® LEDIit

Errors after reset

Display . Serial bus

Ell TR EEFROM

akn. error
Ef1 CPUEEPROM ackn. errvor

- the CPU hybrid is probably damaged. Send the transmitter to Vaisala for
repair.

E12 (AU EEPROM
caum error
. E12 CPU EEPROM checksam crror

- possibly due to an electrical disturbance an erroneous parameter value or an
incorrect checksum has been stored in the EEPROM. Change any paramecter
value (e.g. with command INTV) and give command RESET, or turn the power
off and then on again. If the error message no longer appears, the transmitter is
in order. Should the message re-appear repecatedly, send the transmitter to
Vaisala for repair,
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" calibration information. Change any parameter value, e.g. RH offset: check the

E21 PRB EEPROM ackn. errvor

- no connection to the EEPROM including calibration information can be

formed. Send the transmitter to Vaisala for repair.

cerasul

(B4 S

1222 PRB ELPROM checksum error

EEPROM is faulty
check sum is erroncous

ackn. error
checksum ercor

- possibly due to an electrical disturbance an erroncous calibration parameter
value or an incorrect checksum has been stored in the EEPROM including the

value with command L, write it down and then change it with command LI.
Return the previous value with command LI and give command RESET, or turn
the power off and then on again. If the error message no longer appears, check
the transmitter reading and if it seems to be in order, the transmitter can be
taken into use again. Should the message re-appear repeatedly, send the
transmitter to Vaisala for repair,

The LEDs display these error types as follows:

0e00 [ CPU EEPROM error |

‘000’ input hybrid error

o3

1\
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1.2

Errors during operation

Two types of errors are possible during operation of the transmitters. The first
type indicates that no frequency comes from the converrer.

Display: Serial bus:

E40 f(all) out of range

- the measurement hybrid is probably damaged. Send the transmitter to Vaisala
for repair.

Bl )

ot of randa
- : E41 f(T) ont of range

- the temperature measurement cannot be completed. Check the temperature
sensor when only a humidity probe is used, and both temperature sensors if also
an additional temperature probe is used. Check also the temperature
measurement wires and their solderings on the component board (TP5,TP6,TP7
and TP8 for the humidity probe and TPI, TP3 and TP4 for the additional
temperature probe). If you cannot find any faults, send the transmitter to
Vaisala for repair, '

B2 £ (12 )
out of rande

E42 £(T2) out of range

- the temperature measurement cannot be completed. Check the temperature
sensor and its solderings. Check the temperature measurement wires and their
solderings on the component board (TP5,TP6,TP7 and TP8). If you cannot find
any faults, send the transmitter to Vaisala for repair.

F43 § ( Rkl
out of rande

E43 f(RK1) out of range

- the temperature measurement cannot be completed. Check the temperature
sensor and its solderings. Check the temperature measurement wires and their
solderings on the component board (TPS,TP6,TP7 and TP8). If you cannot find
any faults, send the transmitter to Vaisala for repair.

110

s idndd. AL, .. IS



frogrrrurnrourounnnninny

1452n0-2.1

HMP243
Appendiz 4: Error messagas

E44 f(RK2) outof range

- the temperature measurement cannot be completed. Check the temperature
sensor and its solderings. Check the temperature measurement wires and their
solderings on the component board (TPS.TP6.TP7 and TP3). If you cannot find
any faults, send the transmitter to Vaisala for repair.

HELIN BT
Il of sanie i
: E45 1(Udl) out of range

- the humidity measurement cannot be completed. Check the HUMICAP sensor
and humidity measurement wires and their solderings on the component board
(TPY,TP10 and TP11/15). If you cannot find any faults, send the transmitter to
Vaisala for repair.

€46 £ CUdZ2 )
out af rante

E46 [(Ud2) out of range
- the measurement hybrid is probably damaged. Send the transmitter to Vaisala

for repair,

E47 f (k1 )
out of range

F47 (UKl ) outof range

- the measurcment hybrid is probably damaged. Send the transmitter to Vaisala
for repair. )

E48 f (k2 )

out of rande
E48 f(Uk2) outof range

- the measurement hybrid is probably damaged. Send the transmitter té Vaisala
for repair,

The LEDs display thesc error types as follows:

O0OLHY | no frequency at all
OOLH} | a frequency missing from the RH channel
000 | afrequency missing from the T channel

m
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The second error type indicates erroneous y-values (used in internal caleule-
tions):

Display: : Serial bus:

LIRS . P
vhisd 0 weriies

: pat ek

ESt T y-valnce out of range

- the temperature measurement cannot be completed. Check the temperaturc
sensor when only a humidity probe is used, and both temperature sensors if alse
an additional temperature probe is used. Check also the temperatuis
measurement wires and their solderings on the component board (TP5.TP6,TI'7
and TPS for the humidity probe and TP1, TP3 and TP4 for the additioral
temperature probe). If you cannot find any faults, send the transmitter to
Vaisala for repair. )

53 Ul y-value
out of rande

ES3 Ul y-value out of range

- the humidity measurement cannot be completed. Check the HUMICAP sensor
and humidity measurement wires and their solderings on the component board
(TPS.TP10 and TP 1/15). If you cannot find any faults, send the transmitter 1

Vaisala for repair.

54 U2 wvalue
out of range

ES4 U2 y-value out of vange

- the measurement hybrid is probably damaged. Send the transmiitter to Vaisala
for repair.

The LEDs display these error types as follows:

1000 —Eil_zl;x;cl—y::a_l;; out of ran ge

'é—{-:ioo T channei_y;alue out of range
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CALCULATiON FORMULAS

Calculation

Ths HMP243 transmitter measures relative humidity and temperature. From
these values dewpoint, mixing ratio and absolute humidity are calculated using

the following equations:

dewpoint: Ty = ",7;' (1)
[P .. S—— |
RH
o2 R 57
mixing ratio: ~=62198-RH R S— 2)
- (100-p~RH-P,,)
absgl'ute humidity: a =216.68- RH - Fas 3)
’ ) 100 (1 + 273.2)
where 7y = dewpoint temperature (°C)
‘P, =  partial pressure of saturated water vapour (mbar)
RH = relative humidity (%)
" x = mixing ratio (g/kg)
p =  atmospheric pressure (mbar)
¢ =  absolute humidity (&/m3)
¢ = temperaturc (°C)
The partial pressure of water P, is calculated using equation:
3
e=T-Y CT" )
=0
where: T  =temperature in K

C; =cocfficients

Co =0.4931358

C; =-0.46094296 * 10-2
Cz =0.13746454 * 104
C3 =-0.12743214 # 10°7
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The vapour pressure (ia Pascals} is calculated using equarion:
5 s . .
InP, =Y b0 +b,InO
i==l
where: b;  =coefficients

b.; =-0.58002206 * 10+

bp = 0.13914993 * 101
by =-0.48640239 * [0-!
by = 0.41764768 * 10-4
b3  =-0.14452093 * 10-7
by = 6.5459673

The parameters A, m, and 7}, depend on temperature according to the follow-
ing table: :

t A m T,
0..50°C 6.1078 7.5000 237.3 .
50...100 °C 5.9987 7.3313 229.1
100 ... 150 °C ]5.8493 7.2756 225.0
150 ... 180 °C | 6.2301 7.3033 230.0

When Ty < 0 and the transmitter is set to dewpoint calculation mode (FROST
OFF), the parameters are as follows:

A = 6.119866 m = 7926104 T, = 2504138

When T4 < 0 and the transmitter is set to frostpoint calculation mode (FROST
ON), the parameters are as follows:

A =6.1134 m = 97911 T, = 27347

114
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! Appandix 6: HMP243 wirlng diagram '
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1. GENERAL ~

In some specific applications the sensor gain may decrease gradually due 1o an
interference caused by some particular chemical present in the ambient (see
figure ). The sensor polymer absorbs the interfering chemical; this reduces the
polymer’s ability to absorb water molecules and so decreases the sensor gain.

In re-gaining the interfering chemical is evaporated by heating the humidity
- sensof. Automatic re-gaining (if active) takes place repeatedly with time
intervals defined by the user. Re-gaining cao also be started manually using
either LED, display/keypad or serial commands.

Calibration
values '

---Fg--é--

.l\-dcasmed values
after chemical

N PR, U

Output signal

..-{----r.--

(

Humidity

Figure 1.1 Decrease of the sensor gain due to an interfering chemical and
the effect of the re-gaining process.

Re-gaining option requires that the sensor is protected cither with a PPS grid
with stainless steel netting (part no. 16720HM) or with a stainless steel
sintered filter (part no. 16452).
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TO BE NOTED IN RE-GAINING

Re-gaining cannot be started automatically or manually untess the security
lock jumper Is on. This prevents automatic re-guaining during a sensor
calibration (when the security lock jumper must be removed). Furthermore. re-
gaining can be started only if the sensor temperature is below 100 °C. At
higher temperatures the chemicals evaporate spontaneously from the sensor,
and the re-gaining is not necessary. The power consumption during re-gaining
is 270 mA maximum (24 VDC).

NOTE

The possible re-gaining must always take place before a
humidity calibration of the transmitter and not after.
Make sure that the temperature of the composite sensor
has come down to normal temperature before starting a
calibration.

Re-gaining can be automatic or it can be started manually. For automatic re-
gaining, five parameters are stored in the transmitter memory: the re-gaining
interval, the duration of the sensor heating, the settling - cooling - time, the
difference between the current sensor temperature and the ambient temperature
measurcd before re-gaining and the k parameter (the power level the sensor is
heated at). The parameter values can be changed by the user; however, please
note that it is necessary to remove the security lock jumper first. The factory

scttings are:

Interval min : 720
Duration -] 120
Temp ALiff B 0.50
Settl time s : 240
k . L 3 95.00

The time interval between subsequent re-gainings starts at the end of the
settling time.

During heating and settling periods both the analogue and serial outputs as well
as the local display are locked to the values measured before re-gaining started.
The outputs are released again when the sensor has cooled within the
temperature  difference setting or when the settling period is completed
irrespectively of whether the sensor has cooled within the temperature
difference or not.

The k parameter should not be changed from 95%. The recommended duration
of heating is 120 s and it should not be altered. The cooling time needed for the
sensor to stabilize to the ambient ténmiperature is strongly dependent on process
conditions, especially on the speed of the air flow around the sensor head.
After the re-gaining has been completed, wait for a few seconds before you

start the measurement.
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3. LED COMMANDS

Re-gaining can be started manually using the LED cornmand ®® 0O (® = lit,
O = dark). Use the up and down press switches (marked with arrows in the
printed board) to find the command code and acknowledge it with the ENT
switch. The re-gaining parumeters stored in the traasmitier memory are used.
When re-gaining is over the LEDs are dark again.

oD T
w i, LEDs
pown 1j[¢] — press switcties
ent |ls)
— (=
OPENED COVER OF THE HMP

Location of the press switches and LEDs
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4. DISPLAY/KEYPAD COMMANDS

Disconnect the sceurity lock jumper! l

Press the CL key to enter the command mode. Select More from the first menu
using the arrow keys and press ENT key. Select again More from the second
mentt and press ENT. The following menu is displayed .

P o
[Eamin Roeoeny WLim |
Y |

i
iHazl Fresl 1730t

Select Regen and press ENT.

v felilinds l

Red ,
Hedorwral, ion |

To change or inspect the re-gaining parameter settings select Regen. seltings and
press ENT. To start re-gaining manually select Regeneration and press ENT.

41. ' Re-gaining parameters
The re-gaining parameters are displayed in a sequence of

« status of the automatic re-gaining

« re-gaining interval

«» duration of heating

» temperature difference

« settling time

» k paramcter
Each setting can be changed by entering a new parameter value using the arrow
keys. After the parameter sequence the menu Regen. settings/Regeneration is
displayed again. If you want to leave the parameters for the main menu, press
CL once or several times. This leaves the rest of the parameters unchanged.

NOTE

To activate the new parameter settings immediately, the
transmitter must be switchcd off/fon. Otherwise the

_ transmitter starts re-gaining with new parameters only
when the old re-gaining interval is completed.

21
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4.2

Use arrow keys to change the status of the automatic re-gaining and press ENT.

.
'."S': el ,|:§! 3

2 d

Acknowledge the current setting by pressing ENT. To change the interval press
CL. Select the new time interval digit by digit with the arrow keys and
acknowledge each digit with ENT key. Withi CL key you can correct the entry
by deleting the digits one by one. When you have entered the whole time
interval, press ENT for the second tine.
]
bralaon 5 ow helbdl time s 8

12 240

Tewe dif b
B, 55t

L5
LA

Other re-gaining parameters arc acknowledged or changed the same way.
When all the parameters have been changed cr acknowledged, the menu Regen.
seltings/Regeneration is displayed again.

Starting re-gaining manually

To start re-gaining manually select Regeneration and press ENT. The following
is displayed '

Fetermral, ion .
are kew to abord

When the heating is completed or it has been aborted, the settling period begins
and the transmitter returns to the display mode outputting the measured or
calculated values.-However, during the settling time or until the temperature
difference is small enough, the display is locked to the values measured before
re-gaining was started. A new re-gaining cannot be started during the settling

period.
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Appandiz 7: Re-gaining

5.

SERIAL COMMANDS

REG

Re-gaining settings

- REG<er>

: REG l‘ni';_écr’) CE L

nnn = ON or OFF

Command REG is used to check the re-gaining parameter settings
activate or inactivate the antomatic re-gaining.

Examples: checking ihe current settings

>reg
REG OFF automatic re-gaining is inactive
Interval min : 720

Duration s : 120

Temp diff : 0.50

Settl time s : 240

13 % : 95.00

>

activating the automatic re-gaining
>reg on

REG ON
>

deactivating the automatic re-gaining

>reg off
REG OFF
>

Re-gaining parameters

and to

. Command CR can be used to check the values of re-gaining parameters.

Example:

>er

Interval min : 720
Duration s : 120
Tenmp diff : 0.50
Settl time s : 240
3 B I 95.00

>
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CRi

Changing re-gaining parameters

With command CRI the values of the re-gaining parameiers can be chunged.

Example: changing the re-gaining interval te 480 min and the settling time

FST

after sensor heating to 360 s

>eri
Interval min : 720 2 480
Duration 8 3 120 ?
Temp ALEf H 0.50 ?
Settl time s : 240 ? 350
k % 95.00 ?
>

NOTE

To activate new parameter settings immediately,
command RESET must be given. Otherwise the
transmitter starts the re-gaining with new parameters
only when the old re-gaining interval is completed.

Displaying re-gaining status

nnn = ON or OFF

With FST ON the status of the re-gaining is output at the beginning of the

output line.

124
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1T I

Example: activating status display

>fst on

Form. stakue : OH

>t

t O RH= 26.& %RH T= 25.6 'C N = re-gaining off
11 0 RHs 20.7 ¥IPH T= 25.6 'C

4} 0 RPH= 20,7 3RH T= 25.6 'C

n 0 RH= 20,8 SBH T= 25.6 ‘C

H 153 PH=: 20G.5% %RH T= 25.6 ‘C H = heating on, 163
H 163 RH= 20.8 %PH 7= 25.6 ‘C describes the beating
H 163 PH= 20.8 %RH T= 25.6 'C power

H 163 RH= 20.8 %RH T= 25.6 ’'C

S 163 RH= 20.8 IRH T= 25.6 °C S = settling period on
S 163 RH= 20.8 3RH T= 25.6 ‘C

S 163 RH= 20.8 %RH T= 25.6 'C

S 163 RH= 20.8 %RH T= 25.6 ‘C

M 163 RH=: 20.8 3RH T= 25.6 ‘C

B 163 RH= 15.0 %RH T= 31.5 °‘C

N 163 RH= 16.7 %RH T= 30.0 ’C

H 163 RH= 17.4 %RH T= 29.1 °'C

H 160 PH= 17.7 $RH T= 28.6 ‘C 11 = new heating (new

H 160 Ril= 17.7 %RH T= 28.6 °C power)

deactivating status display

>fst off
Form. status : OFF
>r .

RH= 20.1 $RH T= 26.4 ‘C
RH= 20.2 %RH T= 26.4 °C
RH= 20.1 $RH T= 26.4 'C
RH= 20.2 3IRA 1= 26.4 'C

REGEN Starting re-gaining manually

Re-gaining can also be started manually with command REGEN. The current
re-gaining parameters (duration and settling times stored with command CRI)

are used.

Example: starting re-gaining
>regen

Regeneration started, press any key to abort
>

The prompt >" appears when the heating period is over. However, the
transmitter outputs are locked to values measured before re-gaining until the

settling time is over.
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R2-3alning 1455524
Example:
ArEZER
Feganzraticon startsd, press sop k3 £o abact
>r
§ 162 PH= 20.0 %PH T= 28.f ‘2 heating is finished.
T 1352 PH= 20,9 %Fd Ts 2¢.Y ¢ setiling dime s on and
S 162 ¢#H= 20.0 YRR T2 26.5 ‘C outputs are locked
ti 162 Pu= 12,4 ZRkk T= 27.7 ‘¢ sertling time is over and
ti 162 RH= 18.5 3RH T= 27.¢ ‘¢ outputs are released
&I 162 RH= 1€.8 %PH T= 27.5 'C

Re-gaining can not be started if automatic re-gaining (heating/cooling) is on,
the temperature of the sensor exceeds 100 °C or the security lock jumper is off,
In these cases the 'Regeneration started...' text is not outpul by the transmitter
but the prompt *>' appears immediately.

Example:
>regen
>r foreed re-gaining failed
H 162 RH= 19.7 %RH T= 26.4 'C as automatic re-gaining
B 162 RH= 19.7 %PHl T~ 26.4 °'C (beating) is 2oing on

H 162 RH= 19,7 %RH T= 26.4 'C

126

A

s
JP ST IRT oy

S res &

S mal e
E PR SRR

gty &5

LA

fhay




W VAISALA

him)

WARRANTY

lmi

\, W, YO, W, 1

J U'H-H

—
-
B Vaisala hereby represems and warrants all Prod- a) normal wear and tear or accident:

ucts nuanufactored by Vaisala and sold
hereunder o be  frze from  defects in
workmaaship or material during a perivd of
twelve (12) months from the date of delivery
save for products fur which a special warranty is
given. If any Product proves however to be
defective in workmanship or material within the
period herein provided Vaisala undertakes to the
exclusion of any other remedy to repair or at its
own option replace the defective Product or part
thereof free of charge and otherwise on the same
conditions as for the original Product or part
without extension o original warranty time.
Defective parts replaced in accordance with this
clanse shall be placed at the disposal of Vaisala.

Vaisala also warrants the quality of all repair
and service works performed by its employees
to products sold by it. In case the repair or
service works should appear inadequate or
faulty and should this cause malfunction or
nonfunction of the product to which the service
was performed Vaisafa shall at its free option
cither repair or have repaired or replace the
product in question. The working hours used by
employees of Vaisala for such .repair or
replacement shall be frec of charge to the client,
This service warranty shall be valid for a period
of six (6) months from the date the service
measures were completed. - -

This warranty is. however subject to following
conditions: .

a) A substantiated written claim as to any
alleged defects shall have been received by
Vaisala wilhin thirty (30) days after the defect
or fault became known or occurred, and

b) the allegedly defective Product or part
shall, should Vaisala so require, be sent to the
works of Vaisala or to such other place as
Vaisala may indicale in writing, freight and
insurance prepaid and properly packed and
labelled, unless Vaisala agrees to inspect and
repair the Product or replace it on site.

This warranty does not however apply when the
defect has been caused through

b} misuse  or other unsuitable or
unauthorized use of the Product or negligence or
erroc in storing, maintaining or in handling the
Product or any equipment thereof;

c) wrong instaliation or assembly or failure
to service the Product or otherwise follow
Vaisala's service instructions including any
repairs or instaliation or assembly or service
made by unauthorized personnel not approved
by Vaisaia or replacements with parts not
manufactuved or supplied by Vaisala;

d) modifications or changes of the Product
as well as any adding to it without Vaisala’s
prior authorization;

) other factors depending on the Customer
or a third party.

Notwithstaading the aforesaid Vaisala'’s liability
under this clause shall not apply to any defects
arising out of materiuls, designs or instructions
provided by the Customer..

This warrunty is expressly in lieu of and
excludes ail other conditions, warranties and
liabilities, express or implied, whether under
law, statute or otherwise, including without
limitation ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR OF FITNESS FOR
A PARTICULAR PURPOSE and ail other
obligations and liabilities of Vaisala or its
representatives with respect to any defect or
deficiency applicable to or resulting directly or
indirectly from the Products supplied hereunder,
which obligations and liabilities are hereby
expressly cancelled and waived. Vaisala%
liability shall under no circumstances exceed the
invoice price of any Product for which a
warranty claim is made, nor shall Vaisala in any
circumstances be liable for lost profits or other
consequential loss whether direct or indirect or

for special damages.
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This goide gives busic fnstallution instructions and the most commer: serial commands needed in the we ol the
HMP243 transmitter. This guide does not, however, replace the vperating mimual. Tor dewiled instructions aid
descriptions ot serial commands always refer te the operating manual.

MOUNTING AND CONNECTING THE TRANSMITTER

fieahn viives 0.5 men Tyl t
{AVIG 201, sirandoed wires o
recommended 1. L
-
i
168 Wi ” :
ey
il
brad shickdng hibe . l |
brass " I
disks 1= - beaid i
brass disks |
. rubber
HMP243 transmitter with a humidity sensor head ~g
and additional T sensor head (meusures in mm) na
.! .
Sce the manual on how 1o install the sensor heads. 0:.07..10,
cabla - — - (I the cabk: diamefter is less
thasy 7 mm, usa a shrinking
tube or an achosve tapo)

Signal cable grounding

When connecting the signal cable to the trinsmitter
housing the cable braid is folded between the brass
disks in order to achieve best EMC performance, Do
not leave the barc shicld of the connected wires so
that it can shortcircuit the clectronics!

CONNECTING THE RS 232C SERIAL BUS

2 < X Lither connector X6 or connector X17 (3-pin.
oos =5 AX TX/GND/RX) can be used to transfer serial
P commands (sce wiring diagram). The lactory scttings
:; of the scrial line of the transmitters ure:
re baud ratc 4800

== parity even

omss 2 data bits 7
:523 stop bits 1

20 e duplex mode  (ull

3 22 - TX

DP 7 e GND-

2 RAD Ax

Cables between PC or terminal and transmitters
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WIRING DIAGRAM

rcis tTre ceole dicldhasfobe connecied fo the cot/e busting fcr ull ERC pralacticn :
- . - - . [}
R |
. i Uk NG g e : « hain board HMP240CB "
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I R +{ 1] H -
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l T U SRS L I Scemonudfcr
v lbeg L R : " aotalst :
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Supp by wallago 2402 X/. _" P 'l { ]
P KA ...} ‘
X 270 mA Q4/TC) b - - l 2 1 '
e Oer st ) ' '
Precess homperonae/Oplion : . :
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cee = ' B e :
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= 1 100
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)
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Probo cabid engh 23 10m Jumnpar seloc tons In connecior X15
g e fieic e
t o per '
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ar s e g :Cmenio..mmNA.mmA :
« NOTE
‘ | The output settings rrlus
3 )
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SERIAL COMMANDS tprogram version 1.02 or laen)

AMODE  Sectting the anadogue outputs R . Starting the measurement ouiput
Disconnect the security lock jumperl I [ R <cr> ]
{sec wiring diagrun: jumper selections in connector S Stopping the measurement autput
XIS
[ S«r> l
r AMODE abedef <er> I .
SEND Outputling u reading once
a = channel 1: U = voltage output :
] = current vutput I SEND <cr> in STOP state I
b = lower limit of chunnel 1 or - )
¢ = upper limit of channel | { SEND ;1 <> in POLL state ]
d = channel 2: U = voltage output
limi [ = ” current output aa = address of the trunsmitter when more than
¢ = lower i of channel 2 one transmitter is connected 1o a serial bus
f = upper limit of channel 2 (0..99)
ASEL Sclecting the scaling of the analoguc DSEND  Outputting once addresses and
output quantities readings of all connceled transmitters
[Disconnect the security lock jumper! | l DSEND <cr> I
ASEL xxx <cr> '
l oL I ? Qutputting the transniitter
. . 7? settings (72 also in POLL mode)
XXX channel 1% quantity

channel 2% quantity I_ I<ecr> or MN<er> I
(RH, T, Td,AT, Abs, Mix or Tw)

ASCL Scaling the analogue outputs

[Disconnect the security lock jumperl |

| ASCL <cr> |
or

[ ASCL aaaabbbb cee.c ddd.d <cr> |

aaa.a = lower limit of channel 1
bbb.b = upper limit of channel 1
cee.e = lower limit of channel 2
ddd.d = upper limit of channet 2
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Quick Installation & Reference Guide 1996-01-11 HINP23.UlS len: L3
FORM Setting the output format ADDR Setting the transmitter address
FORM <cr> | ADDRaa <er |
"AXX..XXX"
? 227,z <T> aa = address (1, 99y
we.xxs = old fornin RESET  Resetting the transmitter
zrz.zzz = uew forn
[ RESET <cr> |
WWLLUN  rebtive humidity
TN letnpenure
i v SMODE  Setting the serial interface

\DDLIMAN dewpoint temperature

AALAAVY  absolute humidity

WX.LAX\ mixing rtio

AWW. WW\A et bulb temperature .
\dd..d\ dewpoint differcnce
\ut.uul unit according to the preceding

. variable

\n line feed <It>

\r carriage return <cr>

\t horizontal tabulation <ht> or <tab>
|\ \

SERI Serinl bus scttings
[ SERI bpdsx <r> - '

b = bauds (300, 600, 1200, 2400, 4800, 9600)
p. = parity(n=none, e =cven, 0 =odd)
d = data bits (7 or 8)
$ = stopbits (lor2)
x = duplex (H = half, ¥ = full)
UNIT Seclecting the output nnits
I UNIT x <cr> ]
b3 = m(etric units)
n{on-metric units)
metric units | non-tnetric
units _
RH SOR1I SoRH
T °C °F
Td °C °F
dT °C °F
a gfm3 gr/ftd
X g/kg pr/lb
Tw °C °F

SMODE xxxx<er>

1

xxxx = STOP, RUN or POLL

OPEN aa <cr>
SMODE xxxx<er>

aa = uddress of the transmitter
xxxx = STOP, RUN or POLL

OPEN Transititeer temporarily from POLY,

|

to STC# anode
OPEN nn <cr> l

address of the trnsmitter (0...99)

m =
CLOSE  Transndtter back to POLL mode

| CLOSE <cr> |
ITEST Testing the analog outputs

|

ITEST <cr>  or  ITESTab<cr> |

forced cum:mlvbllagc output of channel |
forced curreat/voltage output of channel 2

a
b

[

Note. Forced outputs wust be released by giving
command ITEST <cr> or RESET <cr>.




