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MODULE

INSTRUCTION MANUAL

Thank you for purchasing the OMRON ES2 Temperature & Humidity

Sensor. This manual describes the functions, performance, and

application methods needed for optimum use of the product.

Please observe the following items when using the product.

« This product is designed for use by qualified personnel with a
knowledge of electrical systems.

« Before using the product, thoroughly read and understand this
manual to ensure correct use.

« Keep this manual in a safe location so that it is available for

reference whenever required.
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| Safety Precautions
@ Key to Warning Symbols

A Indicates a potentially hazardous situation
which, if not avoided, may result in minor or

CAUTION moderate injury or in property damage.
@ Warning Symbols

/\ CAUTION

Minor injury due to electric shock may occasionally occur.
Do not touch the terminals while power is being supplied.
Do not open the cover while power is being supplied.

Electric shock, fire, or malfunction may occasionally occur.
Do not allow metal objects, conductors, cuttings from
installation work, or moisture to enter the sensor.

Never disassemble, modify, or repair the product. Minor
electric shock, fire, or malfunction may occasionally
occur.

Loose screws may occasionally result in fire.

Size of the screws for the crimping terminal and terminal
block should be matched. Tighten the screws with the
specified torque. Tighten the internal terminal screws with
the specified torque.
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Precautions for Safe Use

Be sure to observe the following precautions to prevent operation
failure, malfunction, or adverse effects on the performance and
functions of the product.

Do not use the product outdoors. Do not use or store the product

in any of the following environments.

« Locations outside the rated temperature and humidity ranges.

« Locations subject to a constant humidity of 90% min.

« Locations subject to splashing liquid or oil atmosphere.

« Locations subject to direct sunlight.

« Locations subject to intense temperature change.

« Locations near an heat-emitting device.

« Locations subject to a hot or cold air.

« Locations near a hot or cold water piping.

« Locations subject to icing and condensation.

« Locations subject to large vibration and shock.

« Locations subject to dust.

« Locations where salt is present.

« Locations subject to inorganic gas (in particular, sulfide, chlorine,
and ammonia).

« Locations subject to organic gas (in particular, alcohol,
carboxylic, glycose, ketone, and aldehyde).

Be sure to observe the followings while removing the cover of the

main unit, when installing the main unit, installing and replacing

the humidity sensor module, modifying cable outlet, or extending

the cable.

« Do not touch the electric components, and do not give a shock
nor excessive forces.

« When installing the main unit, tighten the two points with M3 to
M3.5 screws by the specified torque.

« When installing the humidity sensor module, firmly insert the
connector as far as possible.

« When cutting the fastening band, do not damage and cut the cable.

« When fixing the printed circuit board onto the metal frame, be
sure to tighten the two screws by the specified torque of 0.49 to
0.59 N+m after the shield terminal is through on the side which
has a shield terminal.

« Do not touch the cutout for screwing on the cover. It may result
in injury.

« Do not touch the folded part of the metal frame after removing the
printed circuit board from the metal frame. It may result in injury.

Use this product within the rated voltage and current.

Be sure to observe the installation direction of the main unit.
Make sure that this product has three seconds or more to warm
up after turning the power ON.

Secure space around the case of the main unit not to block the
ventilation holes on the product.

Be sure to wire properly confirming correct signals and polarity of
terminals.

Be sure to observe the rated output load impedance.

Turn the power OFF and stop using this product when abnormal
operation occurs.

Separate this product from the power cable with high voltage and
current to prevent induction noise.

Also, do not wire power lines with parallel or common wiring.
Attach a surge absorber or a noise filter to peripheral devices that
generate noise (in particular, motors, transformers, solenoids,
magnet coils, or other equipment that have an inductance
component).

Allow as much space as possible between the sensor and
devices that generate a powerful high frequency or surge.

Do not wire anything with crimp terminals which are not used.

H SPECIFICATIONS (Ratings * characteristics)

Iltem Description

Humidity Sensor Macro molecule resistive humidity sensor

Observed humidity |20 to 95%

Measuring accuracy |+3% (25°C, 40 to 80%)

Supply voltage 24 VDC *1

Operating voltage range | 85 to 110% of supply voltage

Current consumption |4 mA max.

Output 1to 5 VDC (for humidity of 0 to 100%),
permissible load impedance: 100 kQ
min. (Use a 1:1 connection when
connecting to the E50C/E5cD/E50D-H
series.)

Temperature Sensor *2 | Platinum resistance thermometer

Observed temperature | 0 to 55°C

Output Pt100: 3 conductors *4
Cable Length 5m
Ambient Temperature/ | 0 to 55°C, 95% max.
Humidity Range *3
Storage Temperature/ |-20 to 60°C, 95% max.
Humidity Range *3
Degree of protection | IP 20
Weight ES2-HB-N: Approx. 37g (excluding cable)

ES2-THB-N: Approx. 39 g (excluding cable)

*1 Ripple voltage 2%p-p max.
We recommend using an OMRON S8FS-G or S8VS power supply.
*2 ES2-THB-N only.
*3 Do not use or store the Sensor for an extended period at a humidity
of 90% or more. With no icing or condensation.
*4  Pt100 (JIS C 1604-1997) is used for the measuring elements.
Set Pt100 for input sensor type of the Temperature Controller.

Hl DIMENSIONS (unit: mm)

@ ES2-HB-N Humidity Sensor
ES2-THB-N Temperature & Humidity Sensor

¢227

* Inside the cover

4 dia.

H INSTALLATION

Requests

*» Use a screwdriver matched to the size of the screws.
* Mount the Humidity Sensor Module in an environment
where little static electricity is generated.

@ Method

(1) Remove the cover.
Loosen the two screws on the side panels.

(2) Install the humidity sensor module.

Requests in Installing the Humidity Sensor Module

* Do not touch the humidity sensor.
* Firmly insert the connector as far as possible.
+» Do not remove the screws in the following illustration.

Humidity Sensor

these screws.

(3) Fix the humidity sensor module onto the panel as shown
in the following illustration.
Be sure to fix the humidity sensor module in the correct
direction to ensure measuring accuracy. Prepare M3 to

M3.5 screws separately.
f Upper direction

Panel

Cable
‘ Lower direction

(4) Attach the cover.
Do not exert excessive force on the cover. Tighten the
screws with a torque of approximately 0.39 to 0.47 N-m,
or 4.0 to 4.8 kgf-cm.

Do not remove

H WIRING
@ Humidity Sensor

"I", "O" and "G" are marked on the terminal block label.

Red
O DC24V

G| Black
O GND

O| White
O ouT

Internal circuits

@ Temperature Sensor (model ES2-THB-N only)

"A", "B" and "B" are marked on the terminal block label.

B | Brown
—O B

Green
B O B

Yellow
A O A

@ About Drawing Out the Cable from the Rear Panel

Draw out the cable from the access port on the rear panel

as follows.
Access port

Requests

» Do not remove wires already connected to the terminal
block.

* Take care to prevent the cable from being damaged
whenw cutting the fastening band.

(1) Cut the fastening band.

(2) Remove the two screws.

(3) Draw out the cable from the access port.

Remove these screws.

Cut here
Fastening band

(4) Fasten the printed circuit board by screws.

Tighten the screws with a torque of approximately 0.49

to 0.59 N'm, or 5.0 to 6.0 kgf-cm.

Screw through a shield terminal.

@ Wiring Example
* ES2-HB-N Humidity Sensor
ES2-HB-N

Controller / Display

DC power supply
D

O Shield

Please connect the shield if necessary.

* ES2-THB-N Temperature & Humidity Sensor
ES2-THB-N

Controller
/ Display

DC power supply

o Shield
Please connect the shield if necessary.

Suitability for Use

Omron Companies shall not be responsible for conformity with any
standards, codes or regulations which apply to the combination of
the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party
certification documents identifying ratings and limitations of use
which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the
Product in combination with the end product, machine, system, or
other application or use. Buyer shall be solely responsible for
determining appropriateness of the particular Product with respect
to Buyer’s application, product or system. Buyer shall take
application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING
THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE
WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

See also Product catalog for Waranty and Limitaion of Liability.

H About Using Longer Cables

If the cable (supplied) is not long enough, prepare a
separate cable that conforms to the following
specifications.

Do not use cables longer than 50 m.

@ Cable Specifications

ES2-HB-N ES2-THB-N
AWG Size (conductor diameter) AWG22 AWG24
No. of conductors (wires) 3 6
Shield Braid Braid

Max. Conductor Resistance (at 20°C)| 60 Q /km max. | 92 Q /km max.
Overall Diameter 5.1 mm 5.8 mm

@ Processing Cable Ends

Strip cable wires as follows taking care to prevent shielded
wire from protruding.

48 to 52 \‘5t06
2224, .
: =
j =

Attach a shrink tube.

@ Replacement Procedure

(1) Remove the cover.
Loosen the two screws on the side panels.

Cut here

T

Fastening band

(3) Remove the supplied cable.

(4) Wire the separately prepared cable.

Tighten the screws with a torque of approximately 0.27 to
0.33 N'm, or 2.8 to 3.4 kgf-cm.

o G |

Shield

Screw through a shield terminal

(5) When drawing out the cable from the side panel, fasten

the cable using a fastening band. When drawing out the
cable from the rear panel, insert the cable from the
access port on the rear panel before wiring.

@ Observed Humidity and Measuring Accuracy
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Note: The broken line in the low temperature and
low humidity area shows actual value.
The humidity output provides a DC voltage of 1to 5V
corresponding to a humidity range of 0 to 100%.

OMRON Corporation (Manufacturer)
Shiokoji Horikawa, Shimogyo-ku, Kyoto, 600-8530 JAPAN
Contact: www.ia.omron.com

Regional Headquarters

Hl OMRON EUROPE B.V. (Importer in EU)
Wegalaan 67-69, 2132 JD Hoofddorp
The Netherlands
Tel: (31)2356-81-300/Fax: (31)2356-81-388

H OMRON ELECTRONICS LLC
2895 Greenspoint Parkway, Suite 200
Hoffman Estates, IL 60169 U.S.A.
Tel: (1) 847-843-7900/Fax: (1) 847-843-7787

Bl OMRON ASIA PACIFIC PTE. LTD.
438B Alexandra Road, #08-01/02
Alexandra Technopark,

Singapore 119968
Tel: (65) 6835-3011/Fax: (65) 6835-3011

B OMRON (CHINA) CO., LTD.
Room 2211, Bank of China Tower,
200 Yin Cheng Zhong Road,
PuDong New Area, Shanghai, 200120, China
Tel: (86) 21-6023-0333/Fax: (86) 21-5037-2388
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