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RAC 3-Gas Sampler

The RAC 3-Gas Sampler is a wet-chemical system that samples
ambient air for up to three different pollutant gases simultaneously and
features a thermoelectric system to assure maximum accuracy for SO2
sampling.

The 3-Gas Sampler tests for sulfur dioxide (SO2), nitrogen dioxide
(NO2), hydrogen sulfide (H2S), ammonia (NH3), aliphatic aldehydes (R-
CHO) and other pollutant gases for which there is a suitable reagent
(absorbing solution). This sampler can be used virtually anywhere that
line power is available to serve widely diversified gas sampling
requirements.

In its basic configuration, the 3-Gas system is designed to collect
samples of SO2, NO2 and a third (optional) gas simultaneously.
Modular components permit easy changes in sampling train
configuration - except for the SO2 arrangement (Station 1) - to meet
varying sampling needs.

FEATURES
. Meets or exceeds U.S. EPA Reference Method specifications for

- sampling SO2 in ambient air
. Thermoelectric cooling-heating system maintains SO2 reagent
between 5 & 25°C for optimum sample stability at ambient temperatures
from -25 to 50°C
. All-weather shelter portable & easy to operate
. Critical orifices provide 200ml/min flow rate (nominal) through system
. Orifices protected by in-line filters & moisture traps to prevent
clogging & flow reduction
. Sampling train compartment has an adjustable heater & fan to
prevent reagent freezing in non-thermoelectrically-controlled bubblers
. Optional timer mechanisms available

MAXIMUM SO2 SAMPLING ACCURACY

Tests performed by the U.S. Environmental Protection Agency (EPA)
revealed that the accuracy of established wet-chemical SO2 sampling
procedures is adversely affected by high ambient temperatures. At 50°
C (122°F), for example, about 75% of the SO2 in a collected or stored
sample will be lost because of thermal instability within a 24-hour
period. Sample degradation begins in the 20°C (68°F) range, with an
initial loss factor of approximately 0.9% in 24 hours, and progresses at
an increasing rate as the ambient temperature rises. The rate of decay
increases five-fold for every 10°C increase in temperature over the
range of 20 to 40°C (68 to 104°F).

The RAC 3-Gas Sampler design eliminates this problem in SO2
sampling!

It features a rugged solid-state thermoelectric (Peltier Effect) cooling-
heating system that maintains the temperature of the SO2 bubbler and
reagent between 5 and 25°C (41 and 77°F) in an ambient temperature
range from -25 to 50°C (-13 to 122°F). As a result, all the SO2 collected
during a sampling cycle is preserved for optimum accuracy of sample
evaluation by standardized wet chemistry and spectrophotometric
procedures.
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Specifications:

Vacuum Pump

Electrical

Dimensions, H x
W x D

Weight

Timer Weights

1/6 hp, 1.8 cfm
free flow, 29

110V/60Hz, 3.7
amp; 220V/50Hz,
1.9 amp

27 x 18 x 14-
inches (70 x 46 x
36¢cm) with legs
extended; 15

33 pounds (15kg)
without timer

24-hour: 3
pounds (1.4kg);
7-day: 6 pounds
(2.7kg)
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3-GAS SAMPLER COMPONENTS

The RAC 3-Gas sampling system is supplied in a portable all-weather
shelter for outdoor use and is furnished complete and ready to operate
(reagents not included). This self-contained design includes a heavy-
gage steel cabinet with a hinged, lockable top lid, two separate
compartments inside and a weather-resistant baked enamel finish. The
preassembled complete sampling train, the thermoelectric system and a
thermostatically-controlled heater assembly are installed in an insulated
compartment; the system's vacuum pump, vacuum gauge and electrical
junction box are installed in the second compartment, which has louvers
on three sides for heat dissipation. A 3-wire power cord is supplied as
standard.

SAMPLING TRAIN:

The RAC gas sampling train assembly includes a polypropylene inlet
tube with a conical rain shield and an aluminum rack containing a 3-
branch glass inlet manifold, 3 polypropylene 100ml bubblers with
interchangeable caps, 3 polypropylene moisture-entrainment traps, 3
critical/limiting orifices, a 3-branch exhaust manifold and all necessary
connecting tubing. The sampling rack is positioned on a base module
that supports the thermoelectric device for the SO2 bubbler and the non-
related compartment heater and blower assembly. The complete
sampling module is easily removed for filling, cleaning or changes in
configuration (except for the SO2 station). The base module is also
easy to remove for periodic inspection or servicing.

The bubblers in Station 1 (SO2 sampling) and Station 3 (third gas
sampling) contain orifice-type 0.4+0.1mm glass bubbler tubes. The unit
in Station 2 (NO2 sampling) has a fritted glass dispersing element (70
to 100¢).

TEMPERATURE CONTROL:

The SO2 bubbler is encased in an insulating jacket and its temperature
is controlled between 5 and 25°C solely by the thermoelectric cooling-
heating system. To prevent reagents in the other two bubblers from
freezing during cold weather, a constant (variable) temperature above
16°C (60.8°F) is maintained in the insulated compartment by the
integral heater, which does not affect the temperature of the specially
insulated SO2 bubbler.

The thermoelectric system uses a finned heat sink and blower
combination for efficient heat transfer and is protected by a thermal
cutout on the heat sink as two fuses in the electrical circuit.

FLOW-REGULATING ORIFICES:

The critical/limiting orifices are precision-bore glass tubing encased in
Tygon plastic tubing. The orifices provide a 200 ml/min flow rate
(approximate) to all bubblers and are easily cleaned in small ultrasonic
baths.

DETACHABLE LEGS:

The all-weather shelter has sturdy angle-iron legs that can be attached
flush with the cabinet for carrying/transporting. The legs are securely
attached in either the extended or retracted position by rust-resistant
bolts threaded into captive nuts.

TIMING MECHANISMS:

To meet a variety of sampling requirements, a 24-hour timer or a 7-day
skip timer can be supplied with the RAC 3-Gas Sampler as optional
accessories. The 24-hour timer has permanently attached trippers that
provide up to 96 on-off cycles in 15-minute increments over a 24-hour
period. The 7-day skip timer permits settings one week in advance and
has 14 trippers that provide minimum sampling cycles of 3 hours and
maximum cycles of 7 days. Both timers are attached to the shelter
hinged lid and positioned in the pump compartment.

OPERATION

In operation, the vacuum pump draws ambient air in through the conical
rain shield and inlet tube (the rain shield is inverted to prevent
precipitation from entering the sampling device). The inlet manifold
divides the air stream into equal volumes that flow through Teflon tubing
to the bubblers. Each bubbler has a 2-hole cap with a standard glass
bubbler tube, either constricted or fritted, on the inlet port. The sample
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air passes through these tubes into 50ml of reagent contained in each
bubbler.

After bubbling through the reagent, the air exhausts through Tygon
tubing connected to the outlet port in the cap. Each sample stream then
passes through another polypropylene bubbler containing a foam
demister followed by a membrane filter. This dual-trap arrangement
protects the critical orifices from moisture or other entrainments and
helps to maintain continuous full-flow operation for optimum sampling
efficiency. The scrubbed air streams then flow through the critical
orifices to the exhaust manifold and are discharged through the pump.

In this instrument, contaminate gas samples contact only
polypropylene, Teflon or glass before entering the absorbing reagents.
This design concept provides for optimum sample collection. All
materials in contact with the sample stream are widely recognized for
their non-contaminating characteristics when used in a broad range of
air pollution instrumentation.

After a sampling cycle is completed, the sampling train assembly is
removed from the shelter. The reagent tubes are removed from the rack
and the 2-hole caps are replaced with solid, leak-tight, threaded caps.
These then are taken to a laboratory for analysis of contents according
to appropriate procedures. Tubes containing thermally unstable gas
samples, such as SO2, should be transmitted in refrigerated containers.
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