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Automatic weighing system (AWS) for gravimetric 
evaluation of dust-loaded filters with a  
diameter of 47 mm 
 

Type AWS-1 
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Automatic weighing system (AWS) for weighing dust-laden filters with a diameter of 
47 mm for registration and documentation of particulate matter (Pat. pend.) 
 

Type: AWS-1 

 
◼ Very exact, automatic weight determination system for filters with a diameter of 47 mm 
 
◼ Automatic registration and documentation of particulate matter concentration 
 
◼ Tremendous reduction of measurement deficiencies  
 
◼ Great reduction of stress and strain for personnel  
 
◼ Air-tight housing to isolate the weighing system from the outside world. This is to keep the  
 system from being contaminated by airborne particles and to maintain the  
 specified climatic conditions (temperature and humidity). 
 

 

 
 Options: 
 
◼ Integrated temperature and humidity regulation 
 
◼ Integrated marking station 
 
◼ Wind protection device with a soft-closing mechanism for the weighing cell unit 
 
◼ Ionization blower for Teflon filters    

 
◼ More filter magazines for the conditioning chamber are available 
 
◼ Microbalance:  
 Mettler-Toledo weighing cell WXS26S/15  or 
 Sartorius weighing cell WZA-26-NC  
 (other microbalances can be used on request) 
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Several European Union directives require that the 
particulate matter present in outside air be measured. 
In most cases reference units (low-volume samplers) 
are used for this purpose. A vacuum pump is used to 
draw particulate-laden air into the device, the particu-
lates are sorted by size in separation stages 
(impactors) and the dust particles thus recovered are 
deposited on a filter. In the past, the amount of dust 
thus collected was ascertained by manual weighing at 
an outside laboratory. Where non-continuous registra-
tion and ongoing monitoring of the dust concentration 
are required, the usual technique is to employ filter 
changers that automatically remove individual filters 
after a defined exposure period and place them in a 
magazine. The collector unit is then fitted with a fresh 
filter. In this way dust can be collected for subsequent 
evaluation over a relatively lengthy period of time.  
 
The type AWS-1 automatic weight determination sys-
tem was developed to register and document the 
amount of particulate matter in outdoor air. Automatic 
weighing of filters eliminates the need to weigh the 
filters manually. This simplifies the staff’s work consid-
erably. Errors in determining and recording the meas-
ured values, resulting from human subjectivity, are vir-
tually excluded. Both the clean filters and the dust-
laden filters have to be weighed several times to arrive 
at a mean value. This results in a very large number of 
weighing operations, representing considerable strain 
for personnel due to the concentrated but monotonous 
nature of this work. 
 
The filters are stored – both prior to the collection cycle 
and then for a certain period of time after exposure – 
at a specified temperature and defined relative humidi-
ty level. This makes it necessary for the automatic 
weighing system to be capable of maintaining these 
defined atmospheric conditions. 
 
The particulate concentration, expressed in micro-
grams per cubic meter (µg/m³), is calculated on the 
basis of the difference in the weights of the laden and 
clean filters, taking account of the total volume of air 
processed during the collection period. 
 
One prerequisite for running the entire process auto-
matically is marking the individual filters, thus making 
them identifiable. A separate filter marking system 
(optional) is used for this purpose. The corresponding 
reader is installed at the AWS-1 to identify the filters. 

Filter disk magazine 

Microbalance 
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Reader station to identify filters 
 

Start window with data display 
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In addition, the automatic weight determination system 
provides space for eight additional reference filters. 
These may be made from one of several different ma-
terials (e.g. fiberglass filter, quartz fiber filter cellulose 
nitrate filter or Teflon filter).   

Block diagram Automatic weighing system AWS-1 

Reference magazine configuration 
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Dimensions 

Dimensions in mm 
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Comde-Derenda GmbH reserves the right to discontinue or change specifications, design or 
materials without notice consistent with sound engineering principles and quality practices. 
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Technical Data Automatic Weighing System  Type AWS – 1 
 

Filter disc magazine 

Number of magazine discs holding filters: 10 or 20 

Number of filters per magazine disc: 16 

Material of magazine discs: 2.4 mm fiberglass reinforced 
 epoxy resin, gold plated 
Potential equalization: By means of cone contacts between 

 the gold plated magazine discs 

Drive system of the disc magazine: Brushless DC motor  

Positioning of the disc magazine: By means of incremental encoder 
 
Filter 

Filter material: Glass fiber filter 

 Quartz fiber filter 

 Cellulose nitrate filter 

 Teflon filter (without coding) 

Filter diameter: 47 mm (optional 50mm) 

Filter marking: By use of digitally controlled cutting  device (optional) 

Position of marking: On the edge of the filters (can not be used for Teflon filters) 

Dimension of marking: 1.5 x 1.5 mm      

Type of marking: Binary code (approx. 129.000 opportunities) 

Reader station: Vision system 
 
Microbalance (optional) 

Manufacturer: Sartorius Microbalance cell Type WZA - 26CW  

 (other microbalances can be used on request)    

Reading precision (resolution): 0.001 mg 

Maximum load: 22 g 

Location of microbalance: platform with a large mass (approx. 155 kg), 

 decoupled from the main mounting rack 

Calibration weights for weighing system: integrated in the balance 50 mg, 100 mg, 200 mg  

 for other balances delivery of external weights is possible

 (DKD certified) 
 
Data output 

Data output: RS-232 

Data export (CSV data file): Weight of unloaded filter (average) 

(other data formats upon customer request): Weight of loaded filter (average)  

 Difference of weight of unloaded and loaded filter (average) 

 Temperature, humidity rel., barometric pressure 

 Filter number and sampler number 

 Date / time 

 Number of weighings per filter 

Power  

Power supply: 230 V ± 10%, 50 Hz 

Power consumption: 250 VA 
 
Dimensions and weight of mounting rack 

Width:  1620 mm 

Depth:   980 mm 

Height of operation: 781 mm 

Height with protective hood:   2325 mm  

Overall weight (incl. climate control unit):   < 800 kg 

Weight of external chiller for climate control unit: < 75 kg 
 
Conditioning of climate (optional) 

Temperature regulation: Climate control unit (heating and cooling) with water

 (compressor)  

Humidifier unit: Ultrasonic humidifier (adiabatic humidification principle) 

Environmental conditions: 15 … 32 °C, 30 … 60 % rel. humidity 

Power consumption: 2000 VA 
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