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1 INTRODUCTION 
 
The MiniVolÊ Tactical Air Sampler (TAS) is a portable ambient air sampler for particulate matter that can also be 
configured for sampling various air toxics. The patented low flow technology used in the MiniVolÊ TAS was 
developed jointly with the U. S. Environmental Protection Agency (EPA) in an effort to address the need for 
portable air pollution sampling technology. 
 
While not a reference method sampler, the mass concentrations of the MiniVolÊ TAS gives results that closely 
agree with reference method concentrations. Both accurate and precise, the battery operated, lightweight 
MiniVolÊ TAS is ideal for sampling at remote sites or areas without power. In addition, the low cost of the 
sampler allows a network of MiniVolÊ TAS to be deployed at a fraction of the cost for a similar reference method 
network. 
 
The MiniVolÊ TAS features a 7-day programmable timer, a constant flow control system, an elapsed time 
totalizer, rechargeable battery packs, and an all-weather enclosure.  
 

1.1 Principles of Operation  
 
The MiniVolÊ TAS is basically a pump controlled by a programmable timer which can be set to make up to six 
"runs" within 24 hours or throughout a week. When used outdoors it may be hung from a universal mounting 
bracket mounted on a variety of structures, utility poles, trees, fence posts or on the ground using a tripod. 
 
The sampler is equipped to operate from either AC or DC power sources. In the DC operational mode, the 
sampler operates from a battery pack, thus making the sampling site independent of line power. The MiniVolÊ 
TAS comes with two battery packs to accomplish continuous field sampling. A charged battery pack is capable of 
operating the sampler for a minimum of 24 hours on a single charge. 
 
The sampler is equipped with two "fault circuits": 
 
ǒ A low battery circuit automatically shuts the sampler down should the lithium-ion (Li-ion) battery fail to 
 supply sufficient voltage (above 13.0 volts) to the pump. This feature helps protect the battery which could 
 be damaged if used continuously at low voltage. A "low-battery" indicator light alerts the operator of this 
 condition. 
  
ǒ A low flow circuit monitors the flow rate. Should excessive accumulation of particulate matter or some 
 restriction in the tubing cause the air flow to fall below approximately 10% of the set flow rate, the sampler 
 shuts down and a "low flow" indicator light alerts the operator. 
 
An Elapsed Time Totalizer linked in parallel with the pump records the total time in hours of pump operation. 
 

1.2 Particulate Matter Sampling Mode  
 
In the particulate matter (PM) sampling mode, air is drawn through a particle size separator and then through a 
filter medium. Particle size separation is achieved by impaction. Critical to the collection of the correct particle size 
is the correct flow rate through the impactor. For the MiniVolÊ TAS, the actual volumetric flow rate must be 5 
liters per minute (5 lpm) at ambient conditions. To assure a constant 5 lpm flow rate through the size separator at 
differing air temperatures and atmospheric pressures, the sampler must be adjusted for each sampling project 
(see Section 8.2 ñSampling at Ambient Conditionsò). 
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Impactors are available with a 10 micron cut-point (PM10) and a 2.5 micron cut-point (PM2.5). Operating the 
sampler without an impactor allows for collection of total suspended particulate matter (TSP). 
 
The inlet tube downstream from the filter takes the air to the twin cylinder diaphragm pump. From the pump, air is 
forced through a standard flowmeter where it is exhausted to the atmosphere inside the sampler body. 
 
The programmable timer will automatically turn the pump off at the end of a sampling period. The sampler must 
then be serviced and set up for the next sampling period. Servicing includes removing the filter holder with the 
exposed filter inside from the sampler, and attaching a new filter holder with a fresh filter and replacing the battery 
pack with a fully charged pack. 
 

1.3 Air Toxics Sampling Mode 
 
In the air toxics sampling mode the particle size separator and filter holder assembly are replaced by an 
adsorbent cartridge selected by the user. A wide variety of sampling media are available. Contact Airmetrics for 
information on adapting your selected media to the sampler. 
 
 
 

The sampling technique used by the MiniVolÊ TAS is a modification of the PM10 reference method 
described in the U. S. Code of Federal Regulations (40 CFR part 50, Appendix J). Under this 
criteria, a PM10 sampler must have: 1) a sample air inlet system to provide particle size 
discrimination, 2) a flow control device capable of maintaining a flow rate within specified limits, 3) 
means to measure the flow rate during the sampling period, and 4) a timing control device capable 
of starting and stopping the sampler. 

 
The Airmetrics MiniVolÊ TAS meets all of these specifications. It is equipped with: 1) an inlet impactor capable of 
separating particulate matter to Ò10 Õm, 2) a flow control device which will maintain a specified flow rate, 3) a 
flowmeter to measure the flow rate during the sampling period, 4) an elapsed time meter, and 5) a programmable 
timer that starts and stops the sampler unattended. 
 
The MiniVolÊ TAS flow rate is less than the flow rates used by reference method devices. The lower flow rate 
results in a greater deviation in accuracy at low concentrations of particulate matter where precision can be lost 
through the handling and weighing of the sample. However, at moderate particulate concentrations the sampler 
produces results that are precise and comparable to reference method samplers. While the MiniVolÊ TAS 
sampling method is not a reference or equivalent method, it has proven to be an excellent indicator of absolute 
ambient particulate concentrations. The data collected by the sampler still serves as a useful supplement to data 
generated by reference methods. 
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2 GETTING STARTED 
 

2.1 Inspecting Components  
 
A standard MiniVolÊ TAS comes packed in an all weather carrying case containing the following; 
  

 1 MiniVolÊ TAS Pump Module 

 2 Filter Holder Assemblies 

 2 Size Selective Impactors 

 2 Battery Packs and a Battery Charger 

 1 All Weather Carrying Case 

 1 Universal Mounting Bracket or Light Weight Tripod 
  
Every order also includes an Operation Manual. 
 
On receipt, inspect the contents of the case to account for all components. Compare the equipment delivered with 
the enclosed packing slip. Notify Airmetrics of any missing or damaged equipment. (See Section 10). 

2.2 Charging Batteries  
 
 1. Connect the charging plug of the battery charger to the charging jack on the battery pack. 
 
 2. Plug the charger into an AC outlet. 
 
 3. The LED on the top of the battery charger will light indicating the status of the battery being charged. 

When this light is green the battery is charged. A fully discharged battery requires about 5 hours to be 
completely recharged. 

Battery Charger LED Status Modes 

LED Status Battery Status 

Green Battery Fully Charged 

Red Battery Partially Charged 

Flashing Red Battery Fully Discharged 

 

 
Airmetrics suggests the batteries not be stored in the sampler. The life of Lithium-Ion batteries 
can be prolonged by storing the batteries in a cool environment at less than a full charge (about 
40%). Storing the battery in the sampler will eventually deplete the battery and will decrease its 
useful life. 
  

 

 
   

Permanent Capacity Loss versus Storage Conditions 

Storage Temperature 40% Charge 100% Charge 

0 °C (32 °F) 2% loss after 1 year 6% loss after 1 year 

25 °C (77 °F) 4% loss after 1 year 20% loss after 1 year 

40 °C (104 °F) 15% loss after 1 year 35% loss after 1 year 

60 °C (140 °F) 25% loss after 1 year 40% loss after 3 months 

Source: BatteryUniversity.com 
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2.3 Turning the Sampler On/Off 
 
The ON/AUTO/OFF button on the Programmable Timer allows the operator to manually turn the sampler on or off 
(or to place it in the "Auto" mode in which it is controlled by programmed on/off sequences). As the 
ON/AUTO/OFF button is pressed, a bar at the lower edge of the LCD display moves horizontally over the words 
"On", "Auto" and "Off" which are printed on the timer case (see Figure 2.1). 
 
With the battery pack inserted into the sampler, press the ON/AUTO/OFF 
button until the bar is above the "ON" legend. The red power indicator (to 
the right of the ON/AUTO/OFF button) should light and the pump motor 
should start. 
 
If the timer display does not respond, press the small black reset button 
located next to the red power led. 
 
While the sampler is running press the ON/AUTO/OFF button, until the bar 
indicator is over the ñOFFò legend. The power indicator light will go off and 
the pump will stop running. 

2.4 Programming the Timer 
 
The Programmable Timer can be set to run up to six on/off cycles within a 24 hour period, as well as to run for 
separate time periods on separate days within a 7-day period. To set the timer, first set the real-time clock to 
establish the correct time frame in which the cycles are to run. Next, enter the on/off times at which the 
programmed cycles are to begin and end. Finally, set the timer to "Auto" mode. 
 
Refer to Figure 2.1 when performing the following procedures. 
 

2.4.1 Setting the Real-Time Clock  
 

1. DAY SET: Hold down the CLOCK button and press the WEEK button until the correct day appears at the 
top of the display. 

 
2. TIME SET (Hour): Hold down the CLOCK button and press the HOUR button until the display indicates 

the correct hour. You may have to cycle through the hours twice to obtain the proper AM or PM (on the 
left side of the display). Seconds will automatically reset to zero. 

 
3. TIME SET (Minutes): Hold down the CLOCK button and press the MIN button until the display indicates 

the correct minutes. Seconds will automatically reset to zero. 
 

2.4.2 Setting the On/Off Times  
 

1. Press the PROG button once. 1ON will appear near the lower left corner of the display indicating that the 

 Power-on time for the first cycle is ready to be programmed. 
 

2. Press the HOUR and MIN buttons to enter the power-on time for the first cycle. 
 

3. Press the WEEK button to select the desired day. The days appear along the top of the display. 
Continuously pressing the WEEK button will sequentially display "Mo Tu We Th Fr Sa Su", "Mo", "Tu", 
"We", "Th", "Fr", "Sa", "Su", "Mo Tu We Th Fr", "Sa Su" and finally back to "Mo Tu We Th Fr Sa Su". 
When more than one day is displayed, these days will all have the same power-on time. 
 

    
Figure 2.1 - Programmable Timer 


