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- READ BEFORE OPERATING -
This manual must be carefully read by ALL individuals who
have or will have the responsibility for using, maintaining, or
servicing this product. The product will perform as designed
only if it is used, maintained, and serviced in accordance with
the manufacturer's instructions.

When the AreaRAE Steel is removed from the transport case
and turned on for the first time, there may be residual organic
or inorganic vapor trapped inside the detector chamber. The
initial PID or toxic sensor reading may indicate a few ppm.
Ensure an area free of organic or toxic vapors and turn the
monitor on. After running the monitor for several minutes, the
residual vapor in the detector chamber should clear, and the
reading should return to zero.

The battery of the AreaRAE Steel will slowly drain even when it
is not on. If the monitor has not been charged for 5-7 days, the
battery voltage will be low. Therefore, it is good practice to
charge the monitor before each use. It is also recommended to
fully charge the monitor for AT LEAST 10 HOURS before initial
use. See Section 6 for more information on battery charging
and replacement.

CAUTION!
To reduce the risk of electric shock, turn the power off before
opening the monitor enclosure. Disconnect the battery before
removing sensor module for service. Never operate the monitor
when the cover is removed. Remove monitor cover and sensor
module only in an area known to be non-hazardous.

The AreaRAE Steel Multi-Gas Monitor is is certified for:

ATEX EX II 3G EEx nAL IIC T6
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WARNINGS
Explosion Hazard – Substitution of components may impair
suitability for Division 2 hazardous locations.

Use only RAE Systems rechargeable battery pack part number
029-3153-000, or alkaline battery pack part number 029-3154-
000. Use only DURACELL MN1400 or ENERGIZER E93 C
size batteries with alkaline battery pack. This instrument has
not been tested in an explosive gas/air atmosphere having an
oxygen concentration greater than 21%. Substitution of
components may impair safety. Recharge batteries only in non-
hazardous locations.

STATIC HAZARD: Clean only with a damp cloth.

For safety reasons this equipment must be operated and
serviced by qualified personnel only. Read and understand
instruction manual completely before operating or servicing.

Only the combustible gas detection portion of this instrument
has been assessed for performance.

Before each day’s usage, sensitivity must be tested on a
known concentration of methane gas equivalent to 20% to 50%
of full-scale concentration. Accuracy must be within ±20% of
actual. Accuracy may be corrected by calibration procedure.

Any rapid up-scale reading followed by a declining or erratic
reading may indicate a gas concentration beyond upper scale
limit which may be hazardous.

The calibration of all newly purchased RAE Systems
instruments should be tested by exposing the sensor(s) to
known concentration calibration gas before the instrument is
used or put into service. For maximum safety, the accuracy of
the AreaRAE should be checked by exposing the sensor(s) to
known concentration calibration gas before each day’s use.
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AVERTISSEMENT
Risque d’explosion – la substitution de composants pourrait
altérer la compatibilité pour les zones dangereuses de
division2.

Utiliser seulement l'ensemble de batterie RAE Systems, la
référence 029-3153-000 ou 029-3154-000. Cet instrument n’a
pas été essayé dans une atmosphère de gaz/air explosive
ayant une concentration d’oxygène plus élevée que 21%. La
substitution de composants peut compromettre la sécurité. Ne
charger les batteries que dans un emplacement désigné non
dangereux.

DANGER RISQUE D'ORIGINE ELECTROSTATIQUE:
Nettoyer uniquement avec un chiffon humide.

Pour des raisons de sécurité, cet équipement doit être utilisé,
entretenu et réparé uniquement par un personnel qualifié.
Étudier le manuel d’instructions en entier avant d’utiliser,
d’entretenir ou de réparer l’équipement.

Uniquement, la portion pour détecter les gaz combustibles de
cet instrument a été évaluée.

Avant chaque utilisation journalière vérifier la sensibilité avec
une concentration connue de méthane équivalente a 20-50%
de la pleine échelle. La précision doit être comprise entre
±20% de la valeur vraie et peut être corrigée par une
procédure dietalonnage.

Toute lecture rapide et positive, suivie d’une baisse subite au
erratique de la valeur, peut indiquer une concentration de gaz
hors gamme de détection qui peut être dangereuse.

La calibration de toute instruments de RAE Systems doit être
testé en exposant l’instrument à une concentration de gaz
connue par une procédure dietalonnage avant de mettre en
service l’instrument pour la première fois. Pour une sécurité
maximale, la sensibilité du the AreaRAE Steel doit être vérifié
en exposant l’instrument à une concentration de gaz connue
par une procédure dietalonnage avant chaque utilisation
journalière.
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Acronyms used throughout manual:
LCD - Liquid Crystal Display
LED - Light Emitting Diode
LEL - Lower Explosive Limit
PC - Personal Computer
PID - Photoionization Detector

ppm - Parts Per Million
RF - Radio Frequency

STEL - Short Term Exposure Limit
TWA - Time Weighted Average

VOC
- Volatile Organic
Compound
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sensor failure
Calibration Two point field calibration for fresh air

and standard reference gas
Attachments Shoulder strap, optional tripod/wall

mounting bracket
Sampling Pump Internal integrated diaphragm pump

with programmable “High” (400 cc) and
“Low” (300 cc) flow rate settings

Protection Password protected calibration
settings, alarm limits, and data

Safety ATEX EX II 3G EEx nAL IIC T6
EM Immunity No effect when exposed to

0.43 mW/cm
2

RF interference
(5-watt transmitter at 305 mm/12”)

Data Storage 20,000 readings (64 hours, 5 channels,
at 1-minute intervals) in non-volatile
memory

Datalog Interval Programmable 1 to 3600 seconds
External Alarm Optional plug in pen size vibration

alarm or earphone
Communication Upload data to PC and download

monitor setup from PC through RS-232
link to serial port on PC

Temperature -20oC to 45oC
Humidity 0 % to 95% relative humidity

(Non-condensing)
Configuration 2, 3, 4 and 5 gas with pump, equipped

with or without datalogging
Wireless Feature Real-time, RF data transmission
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Table 1.1 Range, Resolution & Response Time (T90)

CO 0 to 500 ppm 1 ppm 40 sec

H2S 0 to 100 ppm 1 ppm 35 sec

SO2 0 to 20 ppm 0.1 ppm 35 sec

NO 0 to 250 ppm 1 ppm 30 sec

NO2 0 to 20 ppm 0.1 ppm 25 sec

Cl2 0 to 10 ppm 0.1 ppm 60 sec

O2 0 to 30% 0.1 % 15 sec

VOC 0 to 200 ppm 0.1 ppm 10 sec

VOC 200 to 2000 ppm 1 ppm 10 sec

LEL 0 to 100% 1% 15 sec

HCN 0 to 100 ppm 1 ppm 200 sec

NH3 0 to 50 ppm 1 ppm 120 sec

PH3 0 to 5 ppm 0.1 ppm 60 sec

AreaRAE radio technical Specifications
Radio Characteristics

RF Frequency
869.400 to 869.650MHz, 2 user
selectable channel

Number of
Channel

2 (Ch. 1: 869.50MHz;
Ch. 2: 869.560MHz)

Channel Spacing 60kHz
RF Data rate 38.4kbps
Modulation GFSK
Duplex TDD
Maximum E.R.P. 500 mW (27 dBm)
Receiver
Sensitivity

-106 dBm at 10-3 BER

Receiver
Classification Class 2
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2. Operation of the AreaRAE
Steel
The AreaRAE Steel Multi-Gas Monitor is a compact, portable
instrument that provides real-time measurements and activates
alarm signals when exposure exceeds preset limits. Prior to
factory shipment, the AreaRAE Steel is preset with default
alarm limits, and sensors are pre-calibrated with standard
calibration gas. However, the user should calibrate the
instrument before first use. After the monitor is fully charged
and calibrated, it is ready for immediate operation.
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2.1 Physical Description

Figure 2-1 Front View of the AreaRAE Steel

1. LCD Display with Backlight

2. Audible Alarm Port

3. Red LED Alarm Light

4. Handle

5. Antenna

6. Inlet filter

7. Stainless steel enclosure with rubber boot

1

2

5
4

3

6
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Figure 2-2 Left side of the AreaRAE Steel

1. Battery compartment - AreaRAE Steel monitors are
equipped with interchangeable rechargeable Lithium-Ion
and alkaline battery packs.

2. Gas exit port.

1

2



OPERATION OF THE AREARAE STEEL

2-4

Figure 2-3 Right side of the AreaRAE Steel

1. Gas inlet port.

2. Serial communication port for PC interface.

3. Charger port – power jack connects the AreaRAE Steel to
external DC for charging.

4. External filter.

1 2 3 4
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2.2 Keys and Display

Figure 2-3 the AreaRAE Steel Display and Keypad

Table 2.1 Key Functions During Normal Operation

Key Function

[MODE] Turn power on/off
Choose different display mode

[N/-] Toggle backlight on/off
Answer “No”
Decrease values

[Y/+] Alarm test and alarm acknowledgment
Turn latched alarm off
Turn pump or LEL sensor on
Answer “Yes”
Increase values

[RADIO] Radio Frequency Data Transmission
[VOICE] not used

Left/Right
arrows

not used

Charge StatusRadio On/Off
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2.4 Data Protection
When the monitor is turned off, all the current real-time data
including TWA, STEL, Peak and elapsed time are erased.
However, the datalog data is preserved in non-volatile memory.
Even if the battery is disconnected, the datalog data will not be
lost. When the monitor is off, the real-time clock will continue to
operate until the battery is completely drained (usually in 5 to 7
days without any charging).

If the battery is completely drained or is disconnected from the
monitor for more than 30 minutes, the real-time clock will be
lost. In this case, the user needs to enter the real-time clock
information again, as described in Section 4.7.5.

Datalog-enabled monitor versus non-datalog monitor

The AreaRAE Steel is available with datalogging and without
datalogging. A Datalog monitor allows storing the gas
concentration readings (see Section 2.10: Datalogging
Operations).

During the power on sequence, a letter “D” following the
version number indicates that the monitor is configured as a
datalog-enabled monitor. The absence of a letter “D” indicates
a non-datalog monitor.

You may upgrade a non-datalog monitor to a datalog monitor.
Call RAE Systems for information on how to order the upgrade
kit.
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2.5.1 Text Mode
The Text Mode is the monitor’s default setting. The monitor
toggles between the Instantaneous Gas Concentration reading
and the Sensor Name after the monitor is turned on. You can
press [MODE] to see the Instantaneous Gas Concentration
reading or Battery Voltage, or you may enter the PC
Communication menu. You may enter Calibration Mode from
Text Mode to perform calibrations, but not change the
parameters.

Displays

The four displays are arranged in a repeating cyclical
sequence:

Instantaneous / Sensor Name

Communicate
with PC?

Battery Voltage



OPERATION OF THE AREARAE STEEL

2-10

2.5.2 Display Mode
The Display Mode includes all the information from Text Mode
in addition to the options listed below. See Section 4.3 Entering
Programming Mode for details. To access each display, press
[MODE] once.

1. The instantaneous reading is the actual gas
concentration in parts per million (ppm) for toxic or VOC
gases, percent of volume for oxygen, and percent LEL for
combustible gases. Readings are updated every second.

TOX1 VOC TOX2
0 0.0 0

0 20.9
LEL OXY

2. The sensor names display:
CO, H2S, etc. - up to two toxic sensors
VOC - PID sensor
LEL - combustible gas sensor
OXY - oxygen sensor

TOX1 VOC TOX2
CO VOC H2S

LEL OXY
LEL OXY

3. The peak reading is the highest reading of each gas
concentration since the monitor was turned on. Readings
are updated every second with a “Peak” message:

TOX1 VOC TOX2
5 2.0 3

10 Peak 20.9
LEL OXY



OPERATION OF THE AREARAE STEEL

2-11

4. The minimum reading is the lowest reading of each gas
concentration since the monitor was turned on. Readings
are updated every second with a “Min” message:

TOX1 VOC TOX2
0 0.0 0

0 Min 19.9
LEL OXY

5. The STEL reading only applies to VOC and toxic gases. It
is the last 15-minute average gas concentration reading,
which is updated in every minute and is indicated by a
“STEL” message:

Note: “****” is displayed in the first 15 minutes.

TOX1 VOC TOX2
**** **** ****

STEL
LEL OXY

6. The TWA reading only applies to VOC and toxic gases.
The reading is the accumulated reading of the gas
concentration divided by 8 hours since the monitor was
turned on. The reading is updated every minute and is
indicated by the “TWA” message:

TOX1 VOC TOX2
0 0.0 0

TWA
LEL OXY
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7. The battery voltage is the current battery voltage (V)
reading. The reading is updated every second and is
shown with the shutoff voltage:

TOX1 VOC TOX2
Battery = 7.7 V

Shut Off at 6.4 V
LEL OXY

Note: A fully charged battery pack should show 7.7 volts or
higher. When the battery voltage falls below 6.6 volts, a
flashing “Bat” appears as a warning message. This means
that there is approximately 20 to 30 minutes of operating
time remaining before the battery voltage falls below 6.4 V
and the monitor automatically turns off.

8. The run time reading is the accumulated time in hours
and minutes the monitor has been on. The reading is
updated in every minute and is displayed with the current
date, time and temperature:

TOX1 VOC TOX2
Mar 11, ‘02 8:30

On = 3:50 20°C
LEL OXY

9. The datalog menu shows the current datalog mode. If the
manual datalog mode is selected, the menu prompts you to
turn datalogging on or off. When “Start Datalog?” displays,
press [Y/+] to turn datalogging on. Likewise, when “Stop
Datalog?” displays, press [Y/+] to turn it off.

10. The monitor displays the selected LEL and VOC gas
name if the combustible sensor and PID sensor are
installed. When an LEL or VOC gas is selected, the display
features the calculated gas concentration based on the
built-in correction factor for the specified gas.

11. “Communicate with PC?” allows the user to upload data
from the AreaRAE Steel to their PC or download
configuration information from a PC to the AreaRAE Steel.

Press [Y/+] and the message “Monitor will pause, OK?”
reminds you that during PC communication there is no
real-time monitoring.
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Press [Y/+] to proceed and the monitor enters
communication standby mode*. The “Ready...” display
appears on the top line of the LCD and the “Turn radio
off!!” message appears on the second line.

Note: It is important that the Radio button is turned off
before attempting to communicate with the PC.

Connect the monitor to the serial port on a PC. The monitor
is ready to receive any command from the PC.

Press [MODE] again to return to the first display.

*Note: When the monitor is in communication standby
mode, it stops monitoring the gas concentration and stops
datalogging. Datalogging must be manually restarted when
exiting communication standby mode, when it is in manual
start/stop mode.
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2.5.3 Program Mode
You may perform all Display Mode functions in the Program
Mode. See Section 4.3: Entering Programming Mode for
details.

Displays

The 12 functions are arranged in a repeating, cyclical
sequence:

* If the unit is GPS-capable

Instantaneous

Communicate
with PC?

LEL/VOC Gas

Enable GPS*

Start/Stop
Datalog?

Date/Clock/Temp

Sensor Name

Peak Value

STEL Value

Min Value

TWA Value

Battery Voltage
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Table 2.2 Alarm Signal Summary

Condition Alarm Signal
Message on
LCD Screen

Gas exceeds
“High Alarm” limit

3 beeps & flashes
per second Sensor Name

Gas exceeds
“Low Alarm” limit

2 beeps & flashes
per second

Sensor Name

Gas exceeds
STEL

1 beep & flash per
second Sensor Name

Gas exceeds
TWA

1 beep & flash per
second

Sensor Name

Negative Drift or
Over Range

3 beeps & flashes
per second

“NEG” or “OVR”

Pump failure
3 beeps & flash per

second
“Pump”

LEL sensor off
3 beeps & flash per

second
LEL Sensor

name and “Off”

PID lamp failure
3 beeps & flashes

per second
“Lamp”

Low battery
1 beep & flash per

minute “Bat”

Memory full
1 beep & flash per

minute
“Mem”

Alarm Signal Testing

Under normal conditions, it is possible to test the AreaRAE
Steel LED, buzzer, and back light by momentarily pressing
[Y/+]. The buzzer beeps once, and the LED and backlight flash
once to indicate alarm signals are functioning correctly.

WARNING
Because alarm signals are disabled during PC Communication
and Calibration modes, it is highly recommended to use these
modes only in areas known to be non-hazardous, in order to
reduce the risk of exposure to hazardous atmospheres.
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2.7 Backlight
The LCD is equipped with a backlight to assist reading under
poor lighting conditions. When the monitor is in Normal
Operation mode, the backlight may be manually turned on by
pressing and holding [N/-] for one second. Press [N/-] a second
time to turn off. If [N/-] is not pressed, the back light will
automatically turn off after preset time-out period (set by
ProRAE Suite) to save power. The back light automatically
activates during alarm conditions.

Note: The LED back light consumes a higher amount of energy
from the battery and shortens the operating time of the monitor
by 20% to 30%.
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2.8 Alarm Limits & Calibration
The AreaRAE Steel is factory calibrated with standard
calibration gas, and is programmed with default alarm limits as
listed below. (See Section 4.4: Calibration of the AreaRAE
Steel and Section 4.5: Change Alarm Limits)

Table 2.3 Alarm Limits & Calibration
Gas ppm Cal Gas / Balance Unit TWA STEL Low High

CO 50 / Air ppm 35 100 35 200

H2S 10 / N2 ppm 10 15 10 20

SO2 5 / N2 ppm 2 5 2 10

NO 25 / N2 ppm 25 25 25 50

NO2 5 / Air ppm 1 1 1 10

Cl2 10 / N2 ppm 0.5 1 0.5 5

O2 20.9 / N2 % - - 19.5 23.5

CH4 50 / Air %LEL - - 10 20

HCN 10 / N2 ppm 4.7* 4.7* 4.7* 50

NH3 50 / N2 ppm 25 35 25 50

PH3 5 / N2 ppm 0.3 1 1 2

VOC** 100 / Air ppm 10.0 25.0 50.0 100
*The LCD display is truncated to show “4.”
**100 ppm isobutylene gas is used for VOC gas calibration.

Caution: Refer to RAE Systems Technical Note TN-114 for
sensor cross-sensitivities.
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2.10 Datalogging
The AreaRAE Steel Multi-Gas Monitor calculates and stores
gas readings based on the user-specified datalogging period
and type of measurement. Two types of gas measurements,
average or peak concentration may be stored for each sensor
for any datalogging interval. Datalogging intervals may be
programmed from one second to sixty minutes in one-second
increments. In addition, time stamp, user ID, site ID, serial
number, last calibration date, and alarm limits are also stored.
Since all data is retained in non-volatile memory, The user may
download information to their PC at a later time.

Datalog Options

Most of the datalogging options may be programmed from the
monitor. When the monitor is connected to a PC, additional
options may be programmed and then downloaded to the
monitor. There are four options to select from:

1. Automatic: automatically starts and stops datalogging
when the monitor is turned on and off, respectively.

2. Manual: You manually start and stop datalogging. You may
also set the timer for datalog run times.

3. Periodic: datalogging is scheduled on a daily basis with a
preset parameter in hours and minutes.

4. Schedule: datalogging is scheduled for a preset date
(month/day) and time (hour/minute).

Start/Stop Datalogging Manually

1. Press [MODE] to toggle through the normal operation
menu until “Start Datalog?” appears.

2. Press [Y/+] to start datalogging.

3. Press [Y/+] again, and “Stop Datalog?” will appear.

4. Press [Y/+] a third time to stop datalogging.
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Other Datalog options automatically start and stop:

Datalogging Event

Each time a datalogging operation is initiated, a datalog event
is created. Information, such as start time, datalogging period,
alarm limits, etc., is recorded in the event header, followed by
the measurement data.

Datalogging Pause

Datalogging automatically pauses under the following
conditions:

1. Upon entering Program Mode. Datalogging resumes
upon exiting the Program Mode.

2. Upon entering PC Communication standby mode.
Datalogging resumes upon exiting PC communication
standby mode, if datalogging mode was not set to manual
start/stop.

In both cases a new datalog event will be created when the
datalogging is resumed.
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3.1 Battery Charging Operation
The charging circuit of the AreaRAE Steel is built into the
monitor. It requires a regular AC to 15 VDC adapter (a wall-
mount transformer) to charge the monitor.

1. Connect the AC adapter (or the optional automotive
charging adapter) to the charger port on the bottom of the
AreaRAE Steel monitor.

2. An LED labeled “Charge” is located on the front of the
instrument. A red light indicates the battery is charging. A
green light indicates the battery is fully charged.

3. A completely drained AreaRAE Steel monitor is typically
charged to full capacity within 10 hours.

Note: The rechargeable Lithium-Ion the AreaRAE Steel battery
pack slowly drains even when the monitor is off. If the monitor
has not been charged for 5 to 7 days, the battery voltage will
be low.

The factory-supplied battery is designed for up to 24 hours of
normal operation, without alarm conditions or backlight usage.
As the battery ages or is subjected to adverse conditions, such
as cold ambient temperatures, the battery capacity may be
significantly reduced.


