OMEGA' ... Your Source for
Process Measurement and Control
TEMPERATURE

[0 Thermocouple, ATD & Thermistor Probes, Connectors, Panels
& Assemnblies

['1 Wire: Thermocouple, ATD & Thermistor

U Calibrators & Ice Point References

L] Recorders, Contraliers & Process Monitors

PRESSURE/STRAIN

[1 Transducers & Strain Gauges
I Load Cells & Pressure Gauges
O Instrumentation

FLOW

Ul Rotameters & Flowmeter Systems
LJ Air Velocity Indicators

[J Turbine/Paddlewheel Systems

{1 Vortex Meters and Flow Computers

pH
[ Electrodes & Transmitters

L1 Benchtop/Laboratary Meters
['] Caontrollers, Calibrators & Simulators

DATA ACQUISITION

{1 Data Acquisition and Engineering Software
[1 Communications-Based Acquisition Systems
[1 Plug-in Cards for Apple, IBM & Compatibles
LI Data Logging Systems

L1 Recorders, Printers & Plotters

HEATERS

Ui Heating Cable

L1 Strip Heaters

{1 Cartridge Heaters

{1 Immersion Heaters

U Tubular & Band Heaters
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RH CALIBRATION
Refer to Figure 1 for location of trim pats A, Band C.
1. Remove cover. Connect supply wires to Terminal Pins as follows:

HX93C: (1) Negative, (2} Positive
HX93V: (3) Negative, {4} Positive, {1} RH Output

2. Place sensor in "LOW"* RH environment (eg. Lithium Chloride solution,
11.3% RH})

a. Adjust trim pot A so that output decreasestoa minimum value and further
adjustment produces no change
{Output will be approximately 4 mA, O volis for HX93V).

b. If outputis not at 4mA, adjust trim pot C, otherwise continue to next step.
{Skip this step for HX93V). .

¢ Adjust trim pot A until output just starts to increase from 4 mA. {O volts).

3. Place sensor in “‘HIGH’" RH environment (eg. Saodium Chloride solution,
75.3% RH)

a. Adjust trim pot B unti! output reading is equivalent to the difference between
the “‘LOW’’ and **HIGH" RH environments.

Example: 75.3 RH—11.3% RH = 64%, whichis equivalent to 14.24 mA, or
.64 volts for the HX93V.
16 mA (20-4) represents 0 to 100% RH, or 0.16 mA = 1% RH.

Therefore: 4mA offset + [64% BH x 0.16mA/%) = 14.24mA.
For the HX93V., there is no offset and scale is 10 mV = 1%RH.

b. Adjusttrim pot A to increase output until itis equivalent to the "HIGH" RH
reading (eg. 75.3% RH is 16.05 mA (.753 volts)

As above, 4mA offset + {76.3 RH X 0.16mA/%) = 16.06 mA

MAINTENANCE

If the HX93 is operated in a dusty environment, the protective sensor filter, if
clogged, may be removed for cleaning. Unscrew filter and gently blow com-
pressed air through screen. If necessary, use a saft brush to remove lint from
Sensors.

If the sensors are subjected to 100% condensation, they must be dried to
obtain correct readings. There is no permanent calibration shift, nor is recalibra-
tion necessary if 100% condensation accurs.

The instrument should not be exposed to high concentrations of ammonia or
alcahol vapors. However, any environment that is breathable under normal
HVAC applications should not affect the sensors. To maintain original specifica-
tions, it is generally recommended that the RH sensor be recalibrated on an
annual basis depending upon operating conditions. The temperature sensor
does not require recalibration.

GENERAL DESCRIPTION

The OMEGA® Model HX93 is a relative humidity and temperature transmitter that
provides temperature compensated RH output and linearized RH and temperature
outputs. A thin film polymer capacitor senses relative humidity, and the temperature
sensor is a thin film permalloy RTD. The sensors are protected by a stainless filter
that is easily removable for cleaning. The case and entry connectors provide
weathertight protection, and screws are provided for mounting the unit via inter-
nal holes. An unusually low compliance voltage (6 volts] allows the use of large im-
pedances for longer wire runs.

UNPACKING

Remove the packing fist and verify that all equipment has been received. If there are
any questions about the shipment, piease cali OMEGA Customer Senvice Depart-
ment at {203} 359-1660.

Upon receipt of the shipment, inspect the container and equipment for any signs
of damage. Take particular note of any evidence of rough handling in transit. Immed-
iately report any darmage tc the shipping agent.

NOTE
The carrier will not honar any claims unless all shipping material is saved
for their examination. After exarnining and removing contents, save
packing material and carton in the event reshipment is necessary.

THEORY OF OPERATION

A 4 to 20 milliamp loop is a series current loop in which a transmitter will vary the
current flow depending on the input to the transmitter. In the HX93C the amount
of current allowed to flow will vary depending on the relative humidity. Some of the
advantages of a current output over a voltage output is thatitis less susceptible to
noise interference and it allows the connection of more than one meter or recorder
ta the loop as long as the maximum resistance is not exceeded.

The typical current loop will consist of a power supply, a transmitter and a meter
to measure the current flow. The loop resistance is the sum of the impedance of the
meter(s} and the lead wire. The maximum allowable loop impedance for the HX93C
is found by the formula:

R = {power supply voltage —6 volts)/02 amps

EXAMPLE: When using a 24 VDC power supply:
R... = {24-6).02 = 900 ohms

If the meter or recarder being used accepts only voltage, then the current can be con-
verted to a voltage using a shunt resistor and Ohm's law (voltage = current x
resistance). By installing a 260 ohm resistor across the input terminals of the
recorder, the input voltage would equal 1-5 volts.



TERMINAL CONNECTIONS
{Refer to Figure 1)

HX93C TERMINAL CONNECTIONS

1 RH Negative:
2 BRH Positive
3 Temperature Negative
4 Temperature Positive

HX93V TERMINAL CONNECTIONS

1 RH Voltage Output

2 Temperature Voltage Qutput
3 Megative Power Supply

4 Positive Power Supply

AR Rk
|
=]
= |
— rel iy
| |-
(| = ca BN
| I
N e 7

Figure 1. HX393 Terminal Connections/Trim Pot Locations

TRIM POTS

A RH Zero

B RH Full Scale

C RH (factory adjustment anly)

D TEMP (factory adjustment only)
E TEMP [faciory adjustment only)

WIRING EXAMPLES

60— ©

o-- o

TEMP. OR AH

LOAD

Figure 2. Typical 2-Wire HX93C Hookup

+

610 30 VDC
POWER SUPPLY

L+

METER,
RECORDER OR
CONTROLLER

[Use twisted pairs to reduce noise interfarence)

O—-

TEMP OR R

6 to 30 VDC
POWER SUPPLY

Figure 3. Typical 3-Wire HX93V Haokup

RH/TEMPERATURE CALCULATIONS

To find max. loop impedance:
Rpax = (Veupm, — 6102

HX393C

METER,
RECORDER OR
CONTROLLER

To calculate RH by measuring current output in milliamperes (I):

%RH = ({l-4}/0.16

To calculate temperature in °C or °F;
°C = (KN x (95/16)—20
°F = (-4} x (171/16)—4

HX93V

To calculate temperature in °C or °F from voltage autputs (V):

°C = (V) x({95)—-20
F={Mx{171)-4




WARRANTY

OMEGA warranis Ihis unit o be free of defects in materials and warkmanship and to give satislactory sarvice for a pesiod
af 14 manths from date of purchase. OMEGA Warranty adds an additional ane (1) month grace period 1o the normal
one (1) year product warranty o cover handling and shipping time. This ensures that our customers receve maximum
coverage on each product If the unit should malfunction, it must be refwned to the factory for evaluation. Our Custamer
Service Department will issue an Authonzed Retusm {AR) number immediately upon ghone or written request Upon
examination by OMEGA. if the unitis found to be delective it will be repaired or replaced at o charge. However, this
WARRANTY is VOID ifthe unit shaws evigence of having been tampered with or shows evidence of being damaged
as aresult of excessive comasion; or current, heat, mosture or vibraton: improper specification; rmisapplication; fmsuse
or ather cperaling conditians outside ol OMEGA's control. Companents which wear or which ara <damaged by misuse
dre not warfanted. These include cantac pants, fuses, and Inacs.

THESE UNITS ARE INHERENTLY DANGERQWUS AND ARE INTENDEQ TO BE INSTALLED AND USED ONLY BY
QUALIFIED PERSCNNEL. NO WARRANTY EXTENDED HEBEIN WILL APPLY IF SUCH UNIT IS INSTALLED OR
USED BY LNQUALIFIED PERSONNEL. THERE ARE NO WARRANTIES EXCEPT AS STATED HEAEIN. THERE
ARE NO OTHER WARRANTIES, EXPRESSED OR IMPLIED. iINCLUDING BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MEACHANTABILITY AND OF FITNESS FOR A PARTICULAR PURPOSE. OMEGA
ENGINEERING, INC. IS NOT AESPONSIBLE FOR ANY DAMAGES OR LOSSES CAUSED TGO OTHER
EQUIPMENT, WHETHER DIAECT, INDIRECT, INCIDENTAL, SPECIAL OR CONSEGQUENTIAL. WHICH THE
PURCHASER MAY EXPERIENGCE AS A AESULT QF THE INSTALLATION OR USE QF THE PRODUCT. THE
BUTER'S SOLE REMELDY FOR ANY BREACH OF THIS AGREEMENT BY OMEGA ENGINEERING, ING. OR ANY
BREACH OF ANY WARRANTY BY OMEGA ENGINEERING. INC. SHALL NOT EXCEED THE PURCHASE PRICE
PAID BY THE PURCHASER TQ OMEGA ENGINEERING, INC FOR THE UNIT OF UNITS OR EQUIPMENT
DIRECTLY AFFECTED BY SUCH BREACH.

EVERY PRECAUTION FOR ACCURACY HAS BEEN TAKEN IN THE PREPARATION OF THIS MANUAL,
HOWEVER, OMEGA ENGINEERING, INC NEITHERA ASSUMES RESPONSIBILITY FOR ANY OMISSIONS OR
ERROAS THAT MAY APPEAR NCR ASSUMES LIABILITY FOR ANY DAMAGES THAT RESULT FROM THE USE
OF THE PRODUCTS IN ACCORDANGCE WITH THE INFORMATION CONTAINED IN THE MANUAL.
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Call OMEGA Taoll Free*®

Sales. 1-800-82-66342 / 1-800-TC-OMEGA

Customer Service: 1-800-622-2378 / 1-800-622-BEST

Engineering Assistance: 1-800-872-9436 / 1-800-USA-WHEN

*In CT. (203) 3531660 CABLE: OMEGA EASYLINK: 62968934
And Irlermational TELEX: 996404 FAX: (203) 359-7700

Return Requests/inquiries

Direct all warranty and repair requests/inquiries to OMEGA Customer Service Department,
telephane number (203) 359-1660. BEFORE RETURNING ANY INSTRUMENT, PLEASE
CONTACT THE OMEGA CUSTOMER SERVICE DEPARTMENT TO OBTAIN AN AUTHORIZED
RETURN (AR} NUMBER. The designated AR numkter should then be marked on the outside ot
the return package.
To avoid processing delays, also please he sure to include:

1. Aeturmee’s name, address, and phone number.

2. Model and Serial numbers.

3. Repair instructions.

OMEGA's policy is to make running changes, nol model changes, whenever an improvement is
passible. That way our customers get the latest in technology and engineering.

OMEGA" is a registered traderark of OMEGA ENGINEEAING, INC.

', Copyright 1282 OMEGA ENGINEERING, INC. All rights reserved including illustrations. Nothing
in this manual may be reproduced in any manner, either wiholly or in part for any purpase whaisoever
WINOUL WITIETT PErTISSION Fom UEGA ENGINECHING, 1NG.
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SPECIFICATIONS

A. RELATIVE HUMIDITY
INPUT VOLTAGE RANGE:
RH RANGE:

ACCURACY:

RH TEMPERATURE
COMPENSATION RANGE:

HX93C RH OUTPUT:
HX33V RH QUTPUT:
RH TIME CONSTANT:

REPEATABILTY:

B. TEMPERATURE

INPUT VOLTAGE RANGE:
TEMPERATUHRE RANGE:
ACCURACY:

HX93C TEMPERATURE OUTPUT:
HX93V TEMPERATURE OUTPUT:
TEMPERATURE TIME CONSTANT:

REPEATABILITY:
C. MECHANICAL
HOUSING:

CONNECTORS:

BASIC DIMENSIONS:
WEIGHT:

6 ta 30 VDC (polarity pratected)
3% RH to 95% RH
+2% RH

—4°Fto +167°F (-20°Cta +75°C)
4 to 20 mA for 0 to 100% RH

0 to 1.0 volt for O to 100% RH

(for 30% response at 25°C; inmoving air, 1M/sec)
Less than 10 seconds, 10% RH to 90% RH
Less than 15 seconds, 90% RH to 10% RH

+1% RH

6 to 30 VDC (polarity protected)
-4°F to +167°F (-20°C to +75°C)
+1°F (+£0.6°C)

410 20 mA for -20°C to +75°C

0 to 1.0 volt for -20°C to +75°C

{for 63.2% response) Less than 9 seconds in mov-
ing air (TM/sec}; Less than 30 seconds in still air

+.5%F (+0.3°C)

ABS plastic watertight enclosure; meets NEMA 1,
2,3, 3R, 4, 4X, 5, 12, and 13 specifications.

Liquid-tight nylon with neoprene gland, for .09” to
.265" diameter cables. Internal 4-pin terminal
block accepts #14-22 AWG wires.

3.14”7 (B0mm} x 3.22" (82rmm) x 2.16” (55mm)

8 oz (227 grams) max.



