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1. General safety rules

The following summary is designed to prevent injhazards or device damage. Operate the
instrument in accordance with this manual to preegectric trauma.

Service should be performed by a qualified personrdy.

Use a safety ac/dc adapterUse only an adapter with the power voltage reconteenby its
manufacturer and which is approved by proper stalsdaCheck that the adapter has
undamaged cables and cover.

Connect and disconnect correctlyDo not connect and disconnect a LAN cable or leachbles if
the device is under electric voltage.

Do not use the instrument without the cover.

Do not use the instrument, if it does not work corectly. If the instrument seems not to work
correctly, have it checked by a qualified servieespn.

Do not use the instrument in an explosive environnm.

Read instruction manual before the first device conection, please.

Regulator version HxxxxPis designed for compressed air measurement up ba25

Models marked HxxxxZ are non-standard versions of the devices. Degmmig not included in
this manual.

Copyright: COMET System, Ltd. It is prohibited to copy andt ¢kls instruction manual and make
any changes at all without explicit agreement oMET System, Ltd. All rights reserved.

COMET System, Ltd makes constant development apdawement of all its products. That is why
it reserves the right to make any technical chaongebe device/product without previous notice.
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2. General description

Regulators of Hx53x line are designed for onlinenitaying of temperature in °C or °F and relative
humidity of air without aggressive ingredients. Meiged temperature and relative humidity are
recomputed to following humidity expression: dewnpdemperature, absolute humidity, specific
humidity, mixing ratio and specific enthalpy. Thevite is equipped with two relay outputs for
alarming or controlling of external devices. Ifpisssible to assign any input value to each retay, t
set comparing limit, delay, hysteresis and acowdionm.

Type Temperature | Humidity Computed value Version

H3020 Outdoor, indoor use.
H3021 Probe with cable
H3021P Probe for compressed air *
H3023 Duct mount

H3027 Bar type

*) The removable probe for compressed air measene is noninterchangeable part of the device.
The protection of connector is IP67

Device setting from the manufacturer
If special setting was not required in the orderickeis set from the manufacturer to the following
parameters:

Value assigned to relay 1 and relay 2: none

Password for setting through keys (PASS): 0000

LCD display: on

value shown at first LCD line: temperature

value shown at second LCD line: relative humidity / dew point temperature
temperature unit: °C

computed value preset: dew pointtemperature

relay response for error: stay unchanged at previous condition
acoustic alarm: off

3. Regulator mounting and connection

Regulators are designed for wall mounting. 104,0 mm
Device must be mounted on the plane surface to g
prevent its deformation. Mounting holes and —
connection terminals are accessible after o ‘\\\
demounting of four screws in the corners of the @DJ
box and removing the lid. There is recommended
to use screws with half round head with cross-
recessed screw ST 3.9 (DIN 7981). Lace the
lead-in cable with outer diameter of 3 to 6.5 mm Detail of mounting hole
through the glands at the case wall and connect 29,0
them according schematic below. Terminals are 3
self-clamping and can be opened by a suitable
screwdriver. For the opening, insert the
screwdriver to smaller terminal hole and lever by
him. Do not forget to tighten glands and case lid
with inserted packing after cables connecting.
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Insert attached plug into unused cable glandsRodNOT connect the regulator under voltage.

It is NOT recommended to use the device for longetunder condensation conditions. It could
be the cause of water steam condensation insideethgor's cover into water phase. This liquid
phase stays inside sensor’s cover and can't e$apethe cover easily. It can dramatically increase
response time to relative humidity change. If watandensation occurs for longer time it can cause
sensor damage. Similar effect can occur under veatersol conditions.

Electrical system (wiring) may be done only by arken with required qualification by rules in
operation.

Before you remove probe of the transmitter HxxxxPmake sure that the pressure in a
pressure chamber (duct, pipe ... ) and the ambientrpssure are in equilibrium.

4. Description of device function and setting

4.1. Relay outputs

Regulator is equipped with two relay outputs. lp@ssible to assign any input or computed
value to each relay, to set comparing alarm lithihe relay may close if measured value is higher
(Hi) or lower (Lo) than preset limit, delay for ilimust be preset condition true before relay close
its contact and hysteresis for return to open std&fach relay status is indicated with LED diodé an
shown on LCD with corresponding symboW“ or ,[NEGM H-.

The output relays of device are not able to swiolwer circuits or higher voltages. In such
case we should use suitable type of power relays woil in accordance to chapter “Common
parameters”. For wiring see Appendix A.

4.2. Actual regulator preset

It is possible to display actual regulator presetts LCD display by pressing of ,“ key. LCD
shows information about relay 1 and then relayt@rggstep by step. Information about relay 1 are
indicated with symbol“, for relay 2 with symbol B (at right top corner of
LCD). It is possible to edit parameters after pressSET* key and entering of correct password
.PASS — see chapter 4.3.2 at page 7. Following examatesfor relay 1 setting, similarly are
displayed values for relay 2. Pressing &SC' key ends this mode and switch to actual value
displaying, the same occur if more than 20 s ispnessed any key.

4.2.1. Value assigned to output relay

None, relay is still off Temperature at °C Relatvanidity
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Computed value — dew point
temperature

L T

4.2.2. When close output relay
Preset if relay is closed when actual value is éngHll* or lower ,Lo" than preset value.

Value higher than 26.5 °C Value lower than 26.5 °C
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4.2.3. Delay

Time in seconds, when preset condition must be ang after this time output relay is closed
(transient reduction of measured value)

Delay in [s]
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|
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o P
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4.2.4. Hysteresis

The amount of measured value which must go under/pkeset value to open appropriate output
relay. It means if there is condition: relay 1 mhstclosed if measure value is “higher then” (HI),
then measured value must decrease by this valuer yomdset limit to relay output goes open. If
condition of relay is: relay 1 must be closed ifasared value is “lower than” (Lo), then measured
value must be increased by this value over preséttb relay output goes open.
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Preset hysteresis value

HUCL
nNJacC

ncC-
L.

4.3.

4.3.1.

4.3.2.

Regulator setting change

Setting with PC and TSensor software

Device adjustment is performed by means of optiocBR003 communication cable,

connected to USB port of PC. For setting all partenseof regulator it is necessary to have

installed programrlsensor on the PC. It is free to download aivw.cometsystem.cz

Follow the program instructions. Regulator includesdware write protection of internal

setting, new setting is possible to write only whil

1. during write period pressSET* key — do requested setting in TSensor softwaresy
»SET key on regulator and keep it down, then clicktba button Save Changes *
into TSensor software and after end of write rede&ET key, or

2. jumper placed nearby keys is closed (jumper is sgibke after demounting of four
screws in the corners of the box and removingithedbn’t confuse with jumper nearby
Ethernet connector!). This jumper is suitable emfil device adjustment is in process
and regulator is placed into calibration box angskare not accessible. Don’t forget to
remove (open) jumper after procedure finish (restarite protection)

TSensor software supports to make the adjustmettieofegulator too. This procedure is

described at file GCalibration manual.pdfwhich is installed commonly with the software.

Setting with using regulator keys

If ,Actual regulator preset” is displayed, it is gmble to enter into edit mode and edit
displayed value by pressingET* key. You can edit selected value if right passives
entered. During value editing there is range chegkcuted and edited value is still
compared with limits for corresponding value (randeinserted value is higher or lower
then edited number is automatically changed tomagimum / minimum value — for possible
range see chapter ,Technical parameters* at pag¥dlGe can be changed with using ’,
and , “keys. Edited value is switched in “round” -9, -8, ..-2,-1,0, 1, 2, ...8, 9. To edit
next number digit pressSET* key, for moving back to previous digit presESC key.
Edited value is stored by nex3ET key pressing. It is possible to cancel editingoogssing
»,ESC key if necessary. If valid password is once itesgrright, then there is possible to edit
next items without asking for password insertioaiagtill “Actual regulator preset” is left
(till actual measured values are shown). With netereng into edit mode it is necessary to
enter Password again. Default password settingrésep from manufacturer to 0000,
password change is possible into ,Extended settiDgting edit mode regulator still works
and changes are valid immediately after its storifigs NOT necessary to restart regulator.
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4.3.3. Extended setting mode

During regulator operation it is possible to chamgdy parameters described in chapter
“Actual regulator preset” at page 5. Rest of retulgparameters are available through

“Extended setting modeln this mode regulator does NOT communicate, dogdOT do
any measurements and does NOT service output relay3o leave this mode press
,ESC" key and open jumper nearby keys.

To enter into
1.
2.
3.

4.
5

6.

Use, “and

press SET* key, item starts blink. Now you can edit settwgh using, “and,

Extended setting mode do followirgpst

disconnect power supply

demount four screws in the corners of the box antbve the lid

closed jumper placed nearby keys (don’t confush winper nearby Ethernet
connector)

press, “and, “keys together and keep them down

. connect power supply to regulator — you should reessage SEL* on the

top line of LCD and on the bottom line you shoude s:\umber of Firmware
version (e.g. 0400)

release , “and, “keys—you are into “Extended setting mode” now

“ keys to inspect each items. If you want to chasgee shown item then
“ keys.

To store preset value presSET* key. Press ESC key to leave editing (changing) without
save — last stored value is kept.

Into this mode you can set following items:

Acoustic alarm assign to relay 1

acoustic indication of relay 1 is OFF

close of nelh contact starts acoustic

indication
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U

ALARM

L Y

I g

(
I

Acoustic alarm ass

acoustic indication of relay 2 is OFF

ign to relay 2

close of nelda contact starts acoustic

indication
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Acoustic alarm deactivation

activated acoustic alarm is possible to  acoustic alarm is still activated for all time and
deactivate by pressinggSC' key it is impossible to deactivate it

ALARM ALARM ..
Nd

=0

=N
——

T

Iy

el i
Iy e R
I

Relay response for error
Regulator continuously checks its state during aj@n (see chapter “Error States of the
device" at page 14. In case error of assigned vale@surement is found then output relay:

stays unchanged (in previous
status) Relay 1 switch OFF Relay 1 switch On

ALARM | ALARM| | ALARM|

'-E- ':-E-

f ncr n_
| TN i

stays unchanged (in previous
status) Relay 2 switch OFF Relay 2 switch On

Oncr
CLay
abnAy
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Change of “Password for setting through keys” (PASH
This item shows actual password setting. It is ipbsso change it afterSET* key pressing. It
is number from range -19999 to +19999.

password setting

pocc
I
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Temperature unit choice
It is possible to measure temperature at °C ofTtfere is shown preset unit. It is possible to
change it afterSET‘ key pressing.

preset to °C preset to °F

Show temperature at LCD display
This item provides to choice if actual measuredperature may be displayed at LCD display
or not. It is possible to change it aft&ET* key pressing.

show value on LCD

O

R I et
-

don’t show value on LCD

Show relative humidity at LCD display
This item provides to choice if actual measureatiret humidity may be displayed at LCD

o
malan

[ T o
=3

display or not. It is possible to change it aftSE,T* key pressing.

show value on LCD

rh

J n_
U un

don’t show value on LCD

10

IE-HGS-H_X02X-06



Show computed value at LCD display
This item provides to choice if actual computedueaiay be displayed at LCD display or not.

There is shown the name of computed value on {hé. @D line — see “Computed value selection®
below. It is possible to change it aftSE T key pressing.

show value on LCD don’t show value on LCD

dr

J n_
U un

L Y

':‘-
=3

Computed value selection
It shows the actually selected computed value ndine possible to change it afteBET key

pressing. There is possible choice one of theviollg computed values:

dew point temperature absolute humidity mixingaati

EL 9

Ny
i

N
‘- .-

-
2 padl Bt

.-
s’
-——
!
——

specific humidity specific enthalpy
CC CC
JLL JL

1 It
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4.4. Restore to ,Factory default®* — measurement par t

This item provides regulator restoring to factoejting. Press SET* key, select YES' and
confirm it by pressing of QET key. It reset regulator parameters to followirgjues:

Value assigned to relay 1 and relay 2: none
Password for setting through keys (PASS{O00

display:

temperature unit:
correction for altitude:
computed value preset:
relay response for error:
acoustic alarm:

dtr

T

5. Device connection

POWER Re1 Re2

NdiRd

+U
GND
NO 1
COM!1
NC 1
NO 2
COM
NC 2

12

on
°C

0 hPa(absolute pressure)

dew pointtemperature

stay unchanged at previous condition
off

restore to factory default

g Y
P

+U, GND power supply connection

NO1, COM1 normally open contact of relay 1 —

when alarm condition is true, contact is closed
( LCD shows information about alarm with symbol

ALARM] 1)

NC1, COM1 normally closed contact of relay 1 —

when alarm condition is true, contact is opened
(LCD shows information about alarm with symbol

(ALARM 1)}

NO2, COM2 normally open contact of relay 2 —

when alarm condition is true, contact is closed
( LCD shows information about alarm with symbol

B

NC2, COM2 normally closed contact of relay 2 -

when alarm condition is true, contact is opened
(LCD shows information about alarm with symbol

B)
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6. Dimensions

H3020

H3023
H3027

IE-HGS-H_X02X-06

136,0 mm

® ® \
O ALARM 2 E
° &) (&) E
o & -
o ol
/
1=
IS
136,0 mm
® ® \
: @@ ||| £

H3023 - 155,0 mm

45,0 mm

136,0 mm

2 18,0 mm

H3027 - 705,0 mm

(213,0 mm)

136,0 mm

218,0 mm

|

H3023 - (293,0 mm)
H3027 - (843,0 mm)
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H3021(P)

136,0 mm 450 mm

® ®
Probe for compressed
air measurement : ] )

O ALARM 2

—> ||
° & &

) j @

]' — ] HEX 19 @
228

O-ring |

G1/2

218

117,0 mm
136,0 mm
(159,0 mm)

1(2;:4) m
(3]

e_|
\-

1(2,4) m

19

150

12

18,0 mm

(88,0 mm)

69,0 mm

60
(—
c__—o
[ —
—
(E—
—
(—
c_—o
—

7. Error States of the device

Device continuously checks its state during operatin case error is found LCD displays
corresponding error code:

Error O

First line of LCD displays ,Err0*. Check sum errof stored setting inside device’s memory. This
error appears if incorrect writing procedure toide\s memory occurred or if damage of calibration
data appeared. At this state device does not neaswd calculate values. It is a serious error,
contact distributor of the device to fix.

Error 1

Measured or calculated value is over upper limitalbdwed full scale range. There is a reading
.Errl“ on LCD display. This state appears in cae o
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Measured temperature is higher than approximat@®§°® (i.e. high non-measurable
resistance of temperature sensor, probably oparadtL

Relative humidity is higher than 100%, i.e. damadegmidity sensor, or humidity
calculation of humidity is not possible (due tooerduring temperature measurement).
Computed value — calculation of the value is nossiade (error during measurement of
temperature or relative humidity or value is o\arge).

Error 2
There is a reading ,Err2“ on LCD display. Measumdcalculated value is below lower limit of
allowed full scale range. This state appears ie ciis
Measured temperature is lower than approximatel¥0%2 (i.e. low resistance of
temperature sensor, probably short circuit).
Relative humidity is lower than 0%, i.e. damageasse for measurement of relative
humidity, or calculation of humidity is not possbldue to error during temperature
measurement).
Computed value — calculation of computed valueoispossible (error during measurement
of temperature or relative humidity).

Error 3

There is a reading ,Err3“ on LCD display upper lif&ror of internal A/D converter appeared
(converter does not respond, probably damage ofodtiverter). Values are NOT measured. It is a
serious error, contact distributor of the device.

Error 5, 6
There is problem with assigned value to outputyrelaere is some wrong setting (mismatch). This
error appears if incorrect writing procedure toidels memory occurred.

Error 9

Inserted password is not valid, there is showrsfart time message “Err9” on LCD display. Try to
insert password again. If you forgot the passwad shapter Change of “Password for setting
through keys” (PASS) at page 9.

8. Readings on LCD display

°C, °F - reading next to this symbol is measured tempegair error state of value

%RH - reading next to this symbol is measured relativaildity or error state of value

°C/°F DP -reading next to this symbol is calculated dew ptentperature or error state of value
g/m® - reading next to this symbol is calculatedabte humidity or error state of value

g/kg - reading next to this symbol is calculated ffpetiumidity or mixing ratio (depends on
device setting) or error state of value

If specific enthalpy is selected, there is showly @alue (number) without corresponding unit

3 - this symbol is on if jumper is closed

IE-HGS-H_X02X-06 15



9. Technical specification
9.1. Technical parameters

9.1.1. Common parameters

Power voltage: 9to 30V DC

Power consumption: approx. 1 W

Measuring interval: 1ls

Display switching interval: 4 s (when more than two values are displayed)

Protection: electronics IP65, sensors are located in covier W40 protection

Relay outputs:
Amount: 2
Maximal voltage: 50V
Maximal current: 2A
Maximal power: 60 VA
Relays contact is not designed for direct contfdine voltage!
(output relay contact parameters: max 220Vdc, 125%4, 60 W, 62.5 VA)

EMC: EN 61326-1:2006, EN 55011:2007, EN55022:2006 + 8Q72
EN 61326-1:2005,chap.6.2, tab.1

9.1.2. H3020 - temperature and humidity regulator

Temperature:
Accuracy: +0,4 °C (20,7 °F)
Range: -30 to +105 °C (-22 to 221 °F), includesbprcable

Resolution: 0,1 °C (0,2 °F)

Relative humidity:
(reading is temperature compensated at entiredganpe range)
Accuracy: *+ 2,5 %RH from 5 to 95 %RH at 23 °C &/'%F;)
Range: 0 to 100 %RH
Resolution: 0,1 %RH

Measuring temperature and humidity range is limitedin accordance with the graph below!

Response timedir flow approximately 1 m/s ):
temperature: t90 < 7 min (temperature step 2038C°F)) with stainless steel mesh sensor
cover (F5200)
t90 < 9 min with bronze sensor cover (FO00O0 -ctalde option )
relative humidity: t90 < 30 s (humidity step 65 %Ridnstant temperature)

9.1.3. H3021(P) - temperature and humidity regulato r

Temperature:
Accuracy: + 0,4 °C (0,7 °F)
Range: -30 to +105 °C (-22 to 221 °F), includesbprcable

Resolution: 0,1 °C (0,2 °F)
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Relative humidity:

Accuracy:
Range:

Resolution:

+ 2,5 %RH from 5 to 95 %RH at 23 °C &%)
0 to 100 %RH
0,1 %RH

Measuring temperature and humidity range is limitedin accordance with the graph below!

Response timewith stainless steel mesh sensor cover (F5200B)amaze sensor cover (FO000 -
selectable option), air flow approximately 1 m/s:
temperature: t90 <9 min (temperature step 2B8CF))
relative humidity: t90 < 30 s (humidity step 65 %Ridnstant temperature)

9.1.4. H3023, H3027 - temperature and humidity regu lator
Temperature:

Accuracy: +0,4 °C (20,7 °F)

Range: -30 to +125 °C (-22 to 257 °F)

Resolution: 0,1 °C (0,2 °F)

Relative humidity:

Accuracy: + 2,5 %RH from 5 to 95 %RH at 23 °C,&73F)
Range: 0 to 100 %RH
Resolution: 0,1 %RH

Measuring temperature and humidity range is limitedin accordance with the graph below!

Response timewith stainless steel mesh sensor cover (F5200)bamoize sensor cover (FOO0O0 -
selectable option), air flow approximately 1 m/s:
temperature: t90 < 9 min (temperature step 2088C°F))
relative humidity: t90 < 30 s (humidity step 65 %Ridnstant temperature)

9.1.5. Relative humidity and temperature restrictio n

2 2
|~

{ 1%l

= &
L

relative humidit
relativni vihkos

&0
continuous use
50 oblast trvalého
pouziti
40
30

20

10

S0 <20 10 0 10 20 30 40 S0 &0 YO B0 80 100 110 120 130

temperature
teplota [*C]
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9.1.6. Value computed from measured relative humidi  ty and temperature

18

Dew point temperature

Range: -60 to +80 °C (-76 to 176 °F)

Accuracy: +1,5°C (£2,7°F) at ambient temperatur@3°C (77°F) and relative
humidity RH >30%, for more details see graphswel

Note: for accuracy and range of computed dew gemiperature for compressed air
measurement up to 25 bars (regulator H3021P) sperflix B
100 100
- 5
o g
g \ = +1,5°C Td / /
2z 80 £ _[-l_:|:|:|:‘ﬁ / /
2 S g0 [+25°C Tdp /
© >< /
> o
£ £ (£50°C po)/ %//
2 —— ) = 40 7
T 60 | +1,5°C Tdp k= / /
2 g
/ \ > / /
/| 2 20 /
P iy
40 /// 0 ///
A /| [>5,0°C Tdp)
A || £2,5°C Tdp / /
vd 1] 20 [/
20 L~ L //
= %id
/// +5,0°C po -40 / /
0 -60 /
20 0 20 40 60 80 100 120 20 0 20 40 60 80 100 120
ambient temperature T[°C] ambient temperature T[°C]
Absolute humidity
Range: 0 to 400 g/
Accuracy: +1,5 g/rhat ambient temperature T < 25°C (104 °F), for moegails see
graph below
Note: for accuracy of computed absolute humiditydompressed air measurement

up to 25 bars (regulator H3021P) see Appendix B

g /
8 /'/
4 pd
/’/
0 —T |
-20 0 20 40 60 80 100

ambient temperature T[°C]
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Specific humidity®
Accuracy: +2g/kg at ambient temperature T < 35°€°@)
Range: 0 to 550 g/kg

Mixing ratio *
Accuracy: +2g/kg at ambient temperature T < 35°€°@)

Range: 0 to 995 g/kg

Specific enthalpy

Accuracy: + 3kJ/kg at ambient temperature T < 26FC°F)
Range: 0 to 995 kJ/kg

9.2. Operating conditions

Operating temperature and relative humidity:
electronics : -30 to +80 °C (-22 to 176 °F), 0 to 100 % RH (witheondensation)
probe H3021(P) -30 to +105 °C (-22 to 221 °F) probe cable ineldid0 to 100 %RH
measuring tip with sensors H3023, H302%#30 to 125°C (-22 to 257 °F), 0 to 100%RH
It is recommended to switch off the LCD display ambient temperatures above 70°C
(158 °F) — around electronics.

Operating pressure range of probe H3021Rup to 25 bars

Outer characteristics in accordance with Czech Natinal Standard 33-2000-3:
Normal environment with the specifications: AE1, AMR1, BE1

Working position:
H3021(P) negligible
H3020, H3023, H3027 with sensor cover downwards

Not allowed manipulations: It is not allowed to operate the device under ciomal other than
specified in technical parameters. Devices aredesigned for locations with chemically
aggressive environment. Temperature and humiditga@s must not be exposed to direct
contact with water or other liquids. It is not alled to remove the sensor cover to avoid any
mechanical damage of the sensors.

Mechanical connection of probe H3021P: G1/@&ith O-ring

Storing conditions. temperature -30 to +80 °C (-22 to +176 °F), HhdityiO to100 %RH without
condensation

Dimensions: see dimensional drawings

Weight: approximately:

H3020 3509
H3021/1m probe  400g, H3021P/1m probe 450g,
H3021/2m probe 440q, H3021P/2m probe 490g,
H3021/4m probe 5209 H3021P/4m probe 570g
H3023 4209
H3027 7709

Material of the case:ABS
Material of the probe H3021P:duralumin with the black eloxal surface finish

! This value depends on the atmospheric pressurecdfoputing is used constant value stored in
device memory. Default value preset by manufactiget013hPa and can be changed by user’s
software.

% This maximum is reached under conditions abou€7I00%RH or 80°C/70%RH

IE-HGS-H_X02X-06 19



9.3. End of operation

Device itself (after its life) is necessary to ligate ecologically!

9.4. Technical support and service

The adjustment procedure is described at fiGaljpration manual.pdf which is installed
commonly with the TSensor software.

Technical support and service is provided by distor. For contact see warranty certificate.
You can use discussion forum at web addrep://www.forum.cometsystem.¢zghort description
is athttp://www.cometsystem.cz/english/forum.htm

10. Appendix A

Connection of external power relay

Coil data chart of external power relay:
nominal voltage : max. 50V
nominal power:  max. 60VA
current: max. 2A

11. Appendix B

Accuracy of computed absolute humidity for compressed air measurement up to 25 bars.
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Accuracy and range of computed dew point temperature for compressed air measurement
up to 25 bars.
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