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1. General introduction 
Plymovent is a global manufacturer of solutions for clean air at work. Plymovent offers solutions for 

three industrial segments: (1) welding fume, (2) oilmist and (3) exhaust extraction. 

For welding fume, Plymovent offers a broad range of products and solutions to capture, transport and 

filter welding fumes. The products in this portfolio range from small mobile extraction units with 

disposable filter, up to centralized filter installations capable of handling air volumes up to 60.000 m3/h.  

In order to fulfill customer demands, and to be able to offer solutions for the extraction of high alloy 

welding fumes, Plymovent develops filter units with high efficiency filter, which are designed to comply 

with the W3 requirements as determined under a ISO 15012-1:2013. 

This report describes the test procedure, results and forthcoming conclusion of the MobileGo being 

tested according this standard, and where conformity of the results is also claimed for the MonoGo, 

which is a product variant of the MobileGo. 
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2. Introduction to MobileGo and MonoGo 
The MobileGo and MonoGo are fume extraction units, which are designed for occasional use, also refer 

to Figure 2-1. Both models are product variant, and both contain the same set of filters and interior 

construction.  

The unit can handle welding fumes generated by common manual welding processes, such as MIG, TIG 

and electrode welding. 

  

Figure 2-1 Image of the Plymovent MobileGo (left), and MonoGo (right) extraction units 

2.1 Functional description of the filter units 
As described before, MobileGo and MonoGo are build identical. The difference is in the application. The 

MobileGo features a set of wheels, so it can be used as a mobile extraction unit. The MonoGo does not 

have wheels, but can be mounted to a structure, such as a wall or stand.  

The unit contains a 2 stage filter package, a built in fan and basic controls.  

The unit functions by having a fan wheel create a negative pressure. Air is being extracted through a 

movable extraction arm, into a 2 stage filter package. The first filter the extracted fumes pass is a coarse 

prefilter. This filter is designed to separate course particles. This filter is a 1 m2 polyester prefilter with a 

efficiency of ISO Coarse 70% according to ISO 16890. 

The second filter the extracted fumes pass, is a glass fiber main filter, with a surface area of 15 m2. The 

efficiency of this filter is E12 according to EN 1822-1:2009 .  

Both the prefilter and the mainfilter are disposable filters – they are not intended to be cleaned and/or 

reused.  
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After the extracted air passes the filters and the fan, the air is being exhausted at the backside of the 

filter unit (MobileGo) or the topside (MonoGo). 

To safeguard proper extraction capacity, the unit has a build in pressure switch, which monitor the 

pressure drop over the filter package. When the pressure drop reaches a preset level, an audio signal is 

being generated. 

The minimum airflow of the MobileGo and MonoGo is prescribed by Plymovent at 500 m3/h. 

All relevant technical data is given in Appendix A: Product Data Sheet of the MobileGo Extraction unit., 

on page 19 and Appendix B: Product Data Sheet of the MonoGo Extraction unit, on page 22. 
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3. Measurement performance 

 

3.1 General test setup and procedure 
To assess the fume separation efficiency, the test setup as shown in Figure 3-1 is used.  

 

Figure 3-1 - Schematic layout of test setup (source: standard NEN-EN-ISO 15012-1:2013) 

To determine the filtration efficiency of a filter unit, first the fume rate of a welding fume generator is 

determined, in accordance to EN-ISO 15011-1. The scale used to determine the weight of the filter 

before and after welding is a Kern EG 220-3NM. This scale complies with the demands as prescribed in to 

EN-ISO 15011-1. The calibration certificate of this scale is attached in the appendices. Second, welding 

fume is generated and separated  for a period of 30 minutes. After that, the concentration of fume 
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passing through the filter unit is measured for a period of 30 minutes, by collecting the filtered air onto a 

sampling filter. Next, fume is extracted without sampling for another 60 minutes, after which the airflow 

is recorded again and a second welding fume rate is determined. Both welding fume generation rated 

are used to calculate the average. That average value, together with the concentration values from the 

samples is used in the calculation to determine the unit’s filtration efficiency. 

The procedure above is performed twice, and the two results are used to calculate the average, the 95% 

one-sided confidence interval and the lower confidence limit value, in accordance to ISO 2602-1980. 

 

3.2 Test setup in practice 

3.2.1 Setup to determine welding fume generation rate 

Figure 3-2 shows the sample mechanism to collect the generated fumes onto a glass fibre filter 

(manufacturer specification: Whatman, glass microfiber filter, GF/A 240 mm, Cat No 1820-240), in order 

to determine the fume generation rate. 

 

Figure 3-2  Setup to determine the fume source emission rate 

Fumes are generated by using a MIG/MAG welding machine together with an automated rotation drum, 

where to combination can create a continuous weld to generate a constant amount of welding fumes for 

longer periods of time. 
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To collect the welding fume onto the sample filter, a construction was made to place the filter in a 

holder, where the holder is connected to a side channel blower (not shown) to create the required 

negative pressure in order to capture all fumes at the welding point. This construction is able to extract 

all generated welding fume from the welding chamber for a period of 60 seconds.  

3.2.2 Setup to determine the filter unit separation efficiency 

The filter unit is placed in a test enclosure, where the inlet of the filter unit is connected to the extraction 

hood on the welding machine, by means of spiral ducting (Ø 160 mm) (see Figure 3-3). This upstream 

duct is equipped with a flow measuring sensor (Micatrone MFS-C-160 MM), connected to a pressure 

monitor, to measure the upstream air low of the filter unit. The upstream duct can be connected to the 

inlet of the test filter machine. Also see Figure 3-4 on page 10. 

  

Figure 3-3  Overall picture of the complete test setup 

Also the downstream duct is equipped with an airflow measuring sensor (Micatrone MFS-C-200 MM). 

The diameter of this duct is 200 mm. This duct further houses a measurement point for the downstream 

air sampling, and is connected to a fan (Plymovent FUA 3000, 1.1 kW, 3Ph, 400V 50 Hz). 
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Figure 3-4 MobileGo placed in the test cabin with the upstream duct connected to the inlet 

3.2.3 Sample taking of filtered air 

Samples have been taken using preweighted, 37mm quartz fiber filters. These filters have been bought 

at RPS1. The samples have been taken using a rented, precalibrated pump, type: RPS Analyse, RX001. 

This pump has been set at RPS by an airflow of 20 liter/minute. 

In order to achieve isokinetic sampling, specific sample inlet head have been made. These have been 

sized to achieve an inlet velocity in the sample inlet, based on 20 ltr/min, which equals the theoretical air 

velocity in the downstream air duct based on the measure airflow. 

3.2.4 Airflow measurements and logging 

During the tests, airflow measurements have been performed in both the upstream and downstream 

duct. The flow sensors (Micatrone MFS-C-XXX) have been connected to calibrated pressure monitors, of 

brand and type BLAUWE LIJN S4602 ST, serial numbers 036601686 and 036601600. The calibration 

certificated of these two monitors are added in the appendices. These pressure monitors fulfill the 

demands as prescribed in the NEN-EN-ISO 15012-1:2013. The resulting logs are stored for reference in a 

separate spreadsheet. 

3.2.5 Other practical information 

To assure sample taking and time recording during the welding sequences in the test, a datalogger has 

been connected to the welding machine setup. Both the drum as the welding machine itself have been 

                                                           
1 RPS, Minervum 7002, 4817 ZL Breda  
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modified with sensors to check whether welding is active. In the welding machine itself, the wire 

throughput is checked, and the rotating drum is checked for continuous rotation. If either sensor detects 

a stall, the welding machine stops, and a datalogger records that. This means that each test is always 

performed with the exact same amount of welding time, and thus amount of fumes. 
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4. Measurement results 
 

4.1 Test 1 
All data that was collected and processed is filed in a separate spreadsheet. This file is named: MobileGo 

IFA efficiency test 1 12092017. 

This file shows, that during sampling, the average airflow through the unit is 814 m3/h. During the entire 

test the lowest measured airflow is 737 m3/h and does not drop below the minimum airflow of 500 

m3/h. 

The filter used for sampling in the downstream duct is known under reference FI1642-773. 

4.1.1 Welding parameters 

Test number 12-09-2017-001 

Welding type MAG 

Welding wire material EN 440G3 Si1 

Wire diameter 1,2 mm 

Wire speed 7,28 m/min 

Welding voltage 30 V 

Peak current 222 A 

Normal current 170 A 

Peak period nb ms 

Peak frequency nb Hz 

Shielding gas 80/20 Ar/CO2 

Flow rate shielding gas 14 l/Min 

Distance tip to metal 20 mm 

Drum diameter 390 mm 

Welding speed 7 mm/sec 

Flowrate  nb M3/uur 
Table 4-1 Welding parameters test 1 

  



 

 

 

Separation efficiency MobileGo/MonoGo  13 

4.1.2 Determination of Fume Generation Rate 

  

New filter 
weight 
[mg] 

Polluted 
filter 
weight* 
[mg] 

Weight 
of 
pollution 
[mg] 

Welding 
time [s] 

Calculated 
pollution 
rate 
[mg/s]    

 Before welding test       

1 2449 2924 475 60 7,92  

Average pollution rate before 
test 

2 2434 2865 431 60 7,18  7,52 [mg/s] 

3 2445 2892 447 60 7,45    

 After welding test      

4 2449 2970 521 60 8,68  Average pollution rate after test 

5 2455 2986 531 60 8,85  9,10 [mg/s] 

6 2431 3017 586 60 9,77    

         
* filter weighted after 60s of 
continuous welding       

 

4.1.3 Determination of parameter for efficiency calculation 

The following calculation method is used (from ISO-15012-1:2013): 

 

ms out = 0,06 mg (see Appendix C: Result weight determination sample filter test 1) 

min = (
7,52 [mg/s] + 9,10[mg/s]

2
) × 60 [

sec

min
] × 30[min] = 14955 mg 

𝑉𝑠 𝑜𝑢𝑡 = 30 [𝑚𝑖𝑛]  ×  
20 𝑙𝑡𝑟/𝑚𝑖𝑛

1000
= 0,6 𝑚3 
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Vin = average airflow during sampling2 x sampling time = 814 m3/h x 30 min = 407 m3 

 

4.1.4 Efficiency calculation 

𝛾𝑜𝑢𝑡 =
𝑚𝑠 𝑜𝑢𝑡

𝑉𝑠 𝑜𝑢𝑡
=

0,06 [𝑚𝑔]

0,6 [𝑚3]
= 0,10 [

𝑚𝑔

𝑚3
] 

𝛾𝑖𝑛 =
𝑚𝑖𝑛

𝑉𝑖𝑛
=

14955 [𝑚𝑔]

407 [𝑚3]
= 36,74 [

𝑚𝑔

𝑚3
] 

𝜂 = (1 −
𝛾𝑜𝑢𝑡

𝛾𝑖𝑛
) × 100% = (1 −

0,10

36,74
) × 100% = 99,72% 

4.2 Test 2 
All data that was collected and processed is filed in a separate spreadsheet. This file is named: MobileGo 

IFA efficiency test 2 13092017. 

This file shows, that during sampling, the average airflow through the unit is 832 m3/h. During the entire 

test the lowest measured airflow is 721 m3/h and does not drop below the minimum airflow of 500 

m3/h. 

The filter used for sampling in the downstream duct is known under reference FI1642-771. 

4.2.1 Welding parameters 

Test number 12-09-2017-002 

Welding type MAG 

Welding wire material EN 440G3 Si1 

Wire diameter 1,2 mm 

Wire speed 7,28 m/min 

Welding voltage 30 V 

Peak current 222 A 

Normal current 170 A 

Peak period Unknown ms 

Peak frequency Unknown Hz 

Shielding gas 80/20 Ar/CO2 

Flow rate shielding gas 14 l/Min 

Distance tip to metal 20 mm 

Drum diameter 390 mm 

Welding speed 7 mm/sec 

Flowrate  nb M3/uur 
Table 4-2 Welding parameters test 2 

  

                                                           
2 Resulting from recorded air flow logs, also refer to chapter 3.2.4 
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4.2.2 Determination of Fume Generation Rate 

  

New filter 
weight 
[mg] 

Polluted 
filter 
weight* 
[mg] 

Weight 
of 
pollution 
[mg] 

Welding 
time [s] 

Calculated 
pollution 
rate 
[mg/s]    

 Before welding test       

1 2466 2946 480 60 8,00  

Average pollution rate before 
test 

2 2457 2934 477 60 7,95  7,98 [mg/s] 

3 2458 2937 479 60 7,98    

 After welding test      

4 2465 2940 475 60 7,92  Average pollution rate after test 

5 2463 2970 507 60 8,45  8,30 [mg/s] 

6 2458 2970 512 60 8,53    

         
* filter weighted after 60s of 
continuous welding       

 

4.2.3 Determination of parameter for efficiency calculation 

The following calculation method is used (from ISO-15012-1:2013): 

 

ms out = 0,08 mg (see Appendix D: Result weight determination sample filter test 2) 

min = (
7,98 [mg/s] + 8,30[mg/s]

2
) × 60 [

sec

min
] × 30[min] = 14650 mg 

𝑉𝑠 𝑜𝑢𝑡 = 30 [𝑚𝑖𝑛]  ×  
20 𝑙𝑡𝑟/𝑚𝑖𝑛

1000
= 0,6 𝑚3 
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Vin = average airflow during sampling3 x sampling time = 832 m3/h x 30 min = 416 m3 

 

4.2.4 Efficiency calculation 

𝛾𝑜𝑢𝑡 =
𝑚𝑠 𝑜𝑢𝑡

𝑉𝑠 𝑜𝑢𝑡
=

0,08 [𝑚𝑔]

0,6 [𝑚3]
= 0,13 [

𝑚𝑔

𝑚3
] 

𝛾𝑖𝑛 =
𝑚𝑖𝑛

𝑉𝑖𝑛
=

14650 [𝑚𝑔]

416 [𝑚3]
= 35,24 [

𝑚𝑔

𝑚3
] 

𝜂 = (1 −
𝛾𝑜𝑢𝑡

𝛾𝑖𝑛
) × 100% = (1 −

0,13

35,62
) × 100% = 99,62% 

 

  

                                                           
3 Resulting from recorded air flow logs, also refer to chapter 3.2.4 
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5. Calculation of final results and conclusion 
 

5.1  Average efficiency 

𝜂𝑎𝑣𝑒𝑟𝑎𝑔𝑒 =
𝜂1 + 𝜂2

2
=

99,72 + 99,62

2
= 99,67% 

 

5.2  95% one-sided confidence interval 

�̅� =  
1

𝑛
∑ 𝑥𝑖

𝑛

𝑖=1

=
1

2
 (99,72 + 99,62) = 99,67% 

𝑡0,95

√𝑛
= 4,4654  

𝑠 = √
1

𝑛 − 1
∑(𝑥𝑖 − �̅�)2

𝑛

𝑖=1

= √
1

2 − 1
((99,72 − 99,67)2 + (99,62 − 99,67)2) = 0,071 

𝑚 <  �̅� +  
𝑡0,95

√𝑛
𝑠 < 99,67 + (4,465 × 0,071) < 99,98% 

𝑚 >  �̅� −  
𝑡0,95

√𝑛
𝑠 > 99,67 − (4,465 × 0,071) > 99,35% 

5.3 Lower confidence limit value 

𝑚 >  �̅� −  
𝑡0,95

√𝑛
𝑠 > 99,67 − (4,465 × 0,071) > 99,35% 

5.4 Conclusion 
The MobileGo filterunit has a lower confidence limit value for the dust capturing efficiency of 99,35%, 

and may therefore be marked as W3 according to ISO 15012-1 2013. 

 

 

 

 

  

                                                           
4 From table on page 4, ISO 2602-1980 (E) 
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Appendix A: Product Data Sheet of the MobileGo Extraction unit. 
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Appendix B: Product Data Sheet of the MonoGo Extraction unit 
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Appendix C: Result weight determination sample filter test 1 
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Appendix D: Result weight determination sample filter test 2 
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Appendix E: Calibration certificate of pressure monitor 1 
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Appendix F: Calibration certificate of pressure monitor 2 
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Appendix G: Calibration certificate of precision scale 
 

 


