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Chapter - Introduction to HMT370EX series

1 Introduction to HMT370EX series

Vaisala HUMICAP® Humidity and Temperature Transmitter Series HMT370EX is the ideal
solution for measuring humidity in hazardous areas. Intrinsically safe and robust, HMT370EX
operates safely and reliably even in the most hazardous areas, such as Zone 0. The next-
generation HMT370EX transmitter can be used as a replacement for the long-running HMT360
transmitter series in all HMT360 applications.
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HMT370EX can be installed directly in explosive areas. It can withstand continuous exposure to
potentially explosive environments that contain flammable gases or dust, and requires no
additional protective enclosures for operation in either gas or dust environments.

HMT370EX offers several probe options for different applications. Thanks to the detachable
probe module, probes can be easily replaced and removed for calibration outside the
hazardous area without removing the entire transmitter.

The transmitter has 2 analog current output channels (4 - 20 mA) for connection via safety
barriers. For easy-to-use access to configuration, diagnostics, and calibration and adjustment
functionalities, the probe and transmitter body can be connected to Vaisala Insight PC
software for configuration either together as one unit or separately.

11 Basic features and options

* Available measurement parameters: relative humidity (RH) and temperature (T)

+ Calculated measurement parameters include V: dew point temperature, wetbulb
temperature, absolute humidity, mixing ratio, water concentration, water mass
fraction, water vapor pressure, enthalpy, and oil/fuel moisture with special models

Ex classification: IECEx and CML certified for use in Zone O and Zone 20 environments: for
full Ex classifications, see Table 1 (page 6).

« 2 analog outputs (4 - 20 mA, scalable, isolated)

Display options: graphical LCD display or non-display model

Power supply input: 12... 28 V

Compatible with Vaisala Insight PC software

1.2 More information

For further information on using, configuring, and maintaining the transmitter after
installation, see HMT370EX User Guide (available at www.vaisala.com/HMT370EX).

1 Additional calculated parameters available: see product information at vaisala.com


http://www.vaisala.com/HMT370EX
http://www.vaisala.com/HMT370EX
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2 Using HTM370EX Series transmitters in
hazardous locations

WARNING! Protected installation using galvanic isolators or Zener barriers is
mandatory in a hazardous environment.

In hazardous environments, always connect the transmitters via galvanic isolators or Zener
barriers. A galvanic isolator or Zener barrier must also be used when the transmitter and probe
body are in a safe area, but the probe head is installed in a hazardous environment. For wiring
information, see the galvanic isolator and Zener barrier wiring diagrams included in this
document.

HMT370EX does not include a galvanic isolator or a Zener barrier. They can be ordered as
optional accessories from Vaisala.

WARNING! HMT370EX series transmitters have been designed for use in
hazardous locations as specified by the product classification. The personnel
installing, using, or maintaining HMT370EX transmitters are responsible for
determining the appropriate protection concept for the specific application
HMT370EX is used in, and that the hazardous area classification of the device
meets the requirements of the application.

WARNING! If the equipment is used in a manner not specified by Vaisala, the
protection provided by the equipment may be impaired.

HMT370EX series transmitters are certified for use in hazardous areas as defined by the
following classifications:

Table1 HMT370EX series hazardous area classifications

Certification HMT370EX classification
IECEX (international I1TGExiallCT4 Ga
certification) 111D Ex ia I1IC Ty00 85 °C Da
-40°C<Tymp<+60 °C
CML (Japan) ExiallCT4 Ga
Exia llIC Tp0 85°C Da
CML 21JPN2417X
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CAUTION! The personnel installing, operating, and maintaining HMT370EX
transmitters must have the required competencies for working in the hazardous
location, as defined by the applicable standards.

For information on the standards that apply to using HMT370EX based on the classification of
the device, see HMT370EX certification documentation and the declarations of conformity
related to HMT370EX at www.vaisala.com/declarationofconformity.

2.1 Guidelines for safe use in hazardous conditions

HMT370EX Series parts overview

HMT370EX
|

M20x1.5 M20x1.5

Figure1 HMT370EX parts overview

HMT370EX Series transmitters consist of 3 main parts: the transmitter body, a detachable
probe body, and a probe head attached to the probe body, either directly or using a cable.
Figure 1 (page 7) shows the main parts.

1 Probe heads (for variant descriptions, see HMT370EX User Guide)
la  Probe head filters

Probe body
3 Transmitter body
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The different probe head variants are designed for a range of applications, and have their own
specifications. Ensure that the transmitter body, probe body, and probe head are each placed
in an environment that matches the specification of the part. For allowed ambient temperature
ranges, see Table 2 (page 8).

Table 2 Allowed ambient temperature ranges (in accordance with CML 21JPN2417X)

Equipment part Allowed ambient temperature range

Transmitter body -40 °C ... +60 °C (-40 ... +140 °F)
Probe body -40 °C... +60 °C (-40 ... +140 °F)
Probe heads HMP374, HMP375, HMP377, and Temperature class T4:
HMP378 -70°C ... +120 °C (-94 ... +248 °F)

Temperature class T3:

=70 °C ... +180 °C (-94 ... +356 °F)
Probe head HMP371 Temperature class T4:

-40 °C... +60 °C (-40 ... +140 °F)
Probe head HMP373 Temperature class T4:

Rubber cable version:

-40 °C ... +80 °C (-40 ... +176 °F)
FEP cable version:

-40°C... +120 °C (-40 ... +248 °F)

2.1.1 Specific conditions of use

CAUTION! With the installation of the equipment in Zone O Group Il area it has
to be ensured that sparks due to impact or friction do not occur.

Wiring requirements

* The cable glands and cables used for wiring the device must not impair the Ex protection.
* Unused lead-throughs must be sealed using Ex compliant plugs.
 Select a strain relief option that suits the application (either use cable glands that include
strain relief or install separate clamps: see IEC 60079-14).
» Japan: Use only cables suitable for +80°C (+176 °F).

CAUTION! Connect only de-energized wires. Never switch on the power supply
input before completing the wiring and closing the transmitter body.
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Intrinsic safety

The overvoltage category of HMT370EX transmitters is I (non-mains equipment), and ambient
pollution degree is 4, as specified in IEC 60664-1. For intrinsically safe input parameters, see
Table 3 (page 9).

Table 3 Intrinsically safe input parameters

Parameter Value Associated apparatus entity
parameters

Uj 28 VDC Uo=Ui

I 100 mA lo<l;

P; 700 mW Po<P;

G 121nF Co=Ci* Ceaple

L 16 uH Lo = Li+ Leable

Using analog output test points

There are test points for measuring the voltages and currents of the analog outputs, located
above each screw terminal block as shown in Figure 2 (page 9). Accessing the test points on
the component board requires opening the transmitter enclosure.

wisaa ()

Figure 2 Location of test points and service port

1 Multimeter test points for analog output channels 1and 2
2 Service port for PC connection
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hazardous area, unless a safe work permit has been issued in accordance with
the standard IEC 60079-14. Either remove the transmitter from the hazardous
area before opening the enclosure, or ensure that an IEC 60079-14 compliant
safe work procedure has been implemented in the hazardous area.

f CAUTION! The transmitter body enclosure must not be opened in an explosion

Use an intrinsically safe multimeter that won't cause the intrinsically safe input parameters
listed in Table 3 (page 9) to be exceeded when it is connected in series (current measurement)
or parallel (voltage measurement) to the associated apparatus.

Using the service port

The service port (see Figure 2 (page 9)) must only be used in a safe area. Either remove the
transmitter from the hazardous area or ensure that a safe work procedure has been
implemented in the hazardous area. Only use the Vaisala accessory PC connection cable with
the service port.

Maintenance

The probe (includes probe body and head) can be detached and replaced by the user. The
probe head filter (see Figure 1 (page 7)) is also user-replaceable. For other maintenance
requirements, contact Vaisala.

CAUTION! The probe can be detached and changed when HMT370EX is
powered. Any other live maintenance, including changing the probe head filter,
is not allowed.

The content in this chapter is maintained in the following separately tracked document:

Document ID: M212663EN Revision: A (5 June 2021)
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3 HMT370EX parts

m
z
Q
-
0
T

External parts

document. Items 1... 7 refer to the internal parts illustration page 2 in the

0 Items A ... J refer to the external parts illustration page 1in the beginning of the
beginning of the document.

Table 4 External parts

Item Description

Probe head (for HMP370EX probe head variant options, see HMT370EX User Guide)

Detachable probe body

Transmitter body (see Internal parts table)

LCD display (in optional display model)

Display user interface buttons (display model only)

Wall pads (4 pcs)

Mounting plate (optional)

I oM m{Oo|loO|®@| >

Probe body locking wheel

Grounding terminal

J Lead-throughs for wiring (for cable gland and conduit options, see HMT370EX User
Guide)

Internal parts

Table 5 Internal parts

Item Description

1 Holes for mounting screws

Cable fastening clamps

Transmitter grounding terminal

Transmitter service port (M8, requires Vaisala USB connection cable)

Analog output channel 1and 2 multimeter test points for current and voltage

2

3

4

5 Probe body service port (M12, requires Vaisala USB connection cable)
6

7

Screw terminals for wiring analog output channels 1and 2
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4 Installation and wiring

WARNING! The installation must be carried out in a safe area, or you must
ensure that an IEC 60079-14 compliant safe work procedure has been
implemented in the hazardous area.

be opened in a hazardous area. The probe can be detached and changed
when HMT370EX is powered. Any other live maintenance, including changing
the probe head filter, is not allowed.

g WARNING! When HMT370EX is powered, the transmitter enclosure must not

41 Installation preparations

Before starting the installation, check the following:

* Make sure that your installation site suits the Ex classification of the transmitter: see Table
1.

* Review the hazardous area information in Guidelines for safe use in hazardous conditions
(page 7) for further information on Ex safety requirements related to HMT370EX and
specific conditions of use.

* Review the wiring diagrams included in this document for information on wiring using
either a galvanic isolator or a Zener barrier.

* Wiring with galvanic isolators (page 17)
* Wiring with Zener barriers (page 18)

* When selecting the cable glands and plugs for your application, make sure they are Ex

compliant. The glands and plugs must be water and dust tight.

Wiring information

WARNING! Protected installation using galvanic isolators or Zener barriers is
mandatory in a hazardous environment.

CAUTION! When planning the wiring of your application, note that Channel 1
(CHT1) must always be wired. The transmitter receives power through the
Channel 1screw terminals, and does not power on if only Channel 2 (CH2) is
wired.
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CAUTION! Ensure that the transmitter is powered correctly. 12 VDC is the
minimum voltage in all conditions, measured at the transmitter screw terminals.
If the supply voltage is less than 12 VDC, the analog output current can be
erroneous.
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It is recommended to use ferrules on the stripped wires to help ensure a secure
connection with the screw terminals.

Lead-through selection and default plugs

HMT370EX comes delivered with 2 different plug types on the transmitter lead-throughs, as
shown in Figure 3 (page 13).

= g /o

Figure 3 Default plugs in HMT370EX lead-throughs

1 Removable plastic transport cover: must be replaced (fold sides of transport cover
together and pull out)
2 Metal sealing plug: can be used in final installation

The plastic transport cover (1) must always be replaced with an Ex compliant cable gland,
conduit, or seal when wiring HTM370EX. The metal sealing plug (2) can be left in place and
used in the final installation, if the right-hand lead-through is not used. For cable gland and
conduit options, see HMT370EX User Guide.
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4.2 Installing HMT370EX

y * Screws for mounting the transmitter:

« Installation directly through the transmitter body: 2 pcs @ 5.5 mm screws
* Installation with optional mounting plate: 4 pcs @ 5.5 mm screws and 2 pcs
M6 Allen screws
» Crosshead screwdriver for transmitter cover captive screws and wiring screw
terminals
* Flathead screwdriver for the grounding terminal
» Cable glands, conduits, and plugs as required in your application, and suitable
tools for attaching and tightening them
* Wire-cutting pliers
Optional:

» Crimping tool and wire ferrules
 Allen key (5 mm) for probe body locking wheel
» Ex-compliant multimeter for testing analog outputs

Steps 1... 7 refer toillustrations 1... 7 on illustration pages 3 and 4 in the beginning
of the document.

p 1. Select a surface (for example, a wall) for installing the transmitter. You can mount the
transmitter directly to the installation surface with 2 screws, or use an optional mounting
plate that attaches to the back of the transmitter.

a. Installation without mounting plate: attach the transmitter body directly to the
installation surface with 2 @ 5.5 mm screws. The left-hand screw hole has extra
vertical space for adjusting the position of the transmitter after you have attached the
right-hand screw.

b. Installation with mounting plate: attach the mounting plate to the installation surface
with 4 @ 5.5 mm screws, and then attach the transmitter to the mounting plate with 2
M6 Allen screws.

2. Attach cable glands (1 or 2) to the wiring lead-throughs as required in your application.
Note the cable gland requirements listed in Specific conditions of use (page 8).
* Both lead-throughs have M20x1.5 threads.
* Plug possible unused lead-throughs with Ex compliant seals.
* The glands and plugs must be water and dust tight.
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3. Prepare the cabling wires as required in your application (cabling either through 1 or 2
lead-throughs).

a. Strip the cable wires: it is recommended to attach ferrules to the contact ends of the
wires.
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b. Open the cable gland and insert a suitable length of the cable inside the transmitter
through the cable gland.

c. Tighten the cable gland: refer to the instructions of the glands used in your
application for maximum tightness.

d. If your installation does not require using both lead-throughs, plug the unused lead-
through with an Ex compliant seal.

4. Connect the screw terminal wiring as required in your application. For protected
installation wiring diagrams, see Wiring with galvanic isolators (page 17) and Wiring with
Zener barriers (page 18).

a. Open the cable fastening clamps below the screw terminals and lead the cables to the
terminals through the clamps.

b. Connect the wires to the screw terminals.

Note that Channel 1 (CH1) must always be wired. The transmitter receives
power through the CH1 screw terminals, and does not power on if only
Channel 2 (CH2) is wired.

c. Adjust the length of the wires and close the cable fastening clamps so that they hold
the cables in place.

Optional: For instructions on testing the analog output level with a multimeter, see step 8.

5. Close the transmitter body cover and tighten the captive screws, and then attach the
probe body to the transmitter.

wheel. To prevent detaching the probe body without tools, you can tighten

0 It is sufficient to tighten the probe body to finger tightness with the locking
the locking wheel further with an Allen key (5 mm).

6. Mount the probe head to the area you want to measure in.

HMT370EX Series probes are designed for a variety of applications with
different installation requirements. For probe-specific installation
instructions, see HMT370EX User Guide.

7. Connect the grounding terminal on the bottom of the transmitter to the grounding
element of the installation site with a 4 mm?2 grounding wire. After grounding the
transmitter, switch on the power supply input.
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8. Optional: if you want to verify the output level of the analog output channels, test the
connection as follows:

a. Detach the probe body and open the transmitter cover.

b. Connect a multimeter to the mA testing points located above the output screw
terminals on the transmitter component board (see illustration page 2 in the
beginning of the document for the location of the terminals).

multimeter must be compatible with the input parameters of the

o Always use an Ex compliant multimeter. The output parameters of the
transmitter.

c. Start the output test mode either by using the transmitter display interface, or, if
using a transmitter without a display, by connecting the transmitter to Insight PC
software. For instructions on using the output test mode with the display interface
and Insight PC software, see HMT370EX User Guide.

d. After verifying the output, remove the multimeter, close the transmitter cover, and
reattach the probe body.

Force outputs to

4mA
12 mA
20 mA

Figure 4 Multimeter test point overview

area. Either remove the transmitter from the hazardous area or ensure that a
safe work procedure has been implemented in the hazardous area. Only use the
Vaisala accessory PC connection cable with the service port.

f CAUTIONI! The service port (see Figure 2 (page 9)) must only be used in a safe
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4.3 Wiring with galvanic isolators
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HAZARDOUS AREA SAFE AREA

§)) Test Points H@ ’
J

DC power supply
+
ExterT\I
tlerminal
J__ — -
Intrinsically
safe certified
galvanic isolators Controller
L+—*
4..20 L-
mA +H——{ +
rA
e+ 1
—’_ _ LJd
L+
4..20 n
+
mA . a bs
11
< LJd
> - - 4| -
4..20 mA Controller
If the controller +
uses voltage input, RI U = I*RI
use a shunt resistor: _

Figure 5 Wiring diagram with galvanic isolators
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use a shunt resistor:

HAZARDOUS AREA SAFE AREA
DC power supply
+
Exterg.al
yterminal
L i
Intrinsically
safe certified
Zener barriers Controller
<4+ e
4..20
mA 4..20

A
4»_ = = I +
1 i
= LdJd
1"

+ 1
TR N
mA

S +
rA
11
J_ La

4..20mA Controller

If the controller +
uses voltage input, RI U = I*RI

Figure 6 Wiring diagram with Zener barriers
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Maintenance and calibration services
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y Vaisala offers comprehensive customer care throughout the life cycle of our

N/ measurement instruments and systems. Our factory services are provided
worldwide with fast deliveries. For more information, see www.vaisala.com/
calibration.

« Vaisala Online Store at store.vaisala.com is available for most countries. You
can browse the offering by product model and order the right accessories,
spare parts, or maintenance and calibration services.

To contact your local maintenance and calibration expert, see
www.vaisala.com/contactus.

Warranty

For standard warranty terms and conditions, see www.vaisala.com/warranty.

Please observe that any such warranty may not be valid in case of damage due to normal wear
and tear, exceptional operating conditions, negligent handling or installation, or unauthorized
modifications. Please see the applicable supply contract or Conditions of Sale for details of the
warranty for each product.

Technical support

Contact Vaisala technical support at helpdesk@vaisala.com. Provide at least the
following supporting information as applicable:

* Product name, model, and serial number

+ Software/Firmware version

* Name and location of the installation site

* Name and contact information of a technical person who can provide further
information on the problem

For more information, see www.vaisala.com/support.
Recycling

&% Recycle all applicable material.
%


https://www.vaisala.com/calibration
https://www.vaisala.com/calibration
https://store.vaisala.com
https://www.vaisala.com/contactus
http://www.vaisala.com/warranty
mailto:helpdesk@vaisala.com
http://www.vaisala.com/support
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E Follow the statutory regulations for disposing of the product and packaging.
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