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Original instructiOn
All rights reserved. The information given in this document has been collected for the general convenience of our clients. It has been based on general data pertaining to construction 
material properties and working methods known to us at the time of issue of the document and is therefore subject at any time to change or amendment and the right to change or amend 
is hereby expressly reserved. The instructions in this publication only serve as a guideline for installation, use, maintenance and repair of the product mentioned on the cover page of this 
document. This publication is to be used for the standard model of the product of the type given on the cover page. Thus the manufacturer cannot be held responsible for any damage 
resulting from the application of this publication to the version actually delivered to you. This publication has been written with great care. However, the manufacturer cannot be held 
responsible, either for any errors occurring in this publication or for their consequences.
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PrefaCe

installation

Your IT department has installed the Plymovent FumeSimulator program on your computer with MSI (Microsoft Installer). 
This installation package does give us the possibility to automatically update your FumeSimulator version every time you log 
on to the server. This will assure that you’re always working with the latest version of the FumeSimulator.

start

To start the program, proceed as follows:
Windows Start•	
All Programs•	
Actiflow•	
Plymovent FumeSimulator (select latest version)•	

Every	time	you	start	the	program	for	the	first	time,	after	first	computer	boot,	the	initial	start	time	will	be	about	20	seconds.	
Every next time you start up the program it will take a mere 5 seconds to open the program and ready for use.

English
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iNtroduCtioN1 

General description1.1 

Plymovent has developed the FumeSimulator to visualise the behaviour of welding fume after installation of a 
Plymovent push-pull or diluter system. It has been developed to answer complex issues where for example size of 
the building does not allow testing or where analogy between small and bigger buildings does not have coherence 
anymore. 

Purchasing	high-quality	general	ventilation	and	filtration	systems,	such	as	the	push-pull	and	Diluter	system	of	
Plymovent, is a long-term investment. Therefore, it is important for Plymovent that the customer shares for 100% 
the decision of the chosen solution. The FumeSimulator calculates and visualises the concentration of welding fumes 
of a customised system solution. The simulation shows whether the welding fumes, in the concerning system 
solution, stay within the desired (legal) limits. Hereby the FumeSimulator offers certainty regarding the effectiveness 
of this investment.  

The reliability of the simulation is related to the input of the customer. The customer must, for an accurate 
simulation, indicate which welding activities take place, how many welders and/or welding machines are present, 
how	many	hours	per	day	welding	is	performed,	etc.	The	Project	Engineering	team	of	Plymovent	verifies	that	data.	
The data, together with the chosen system solution, are the input for the FumeSimulator.

For the simulation, the FumeSimulator uses CFD technology (Computational Fluid Dynamics). The FumeSimulator 
generates a report visualising the concentration of welding fumes in the production facility. The customer recognises 
his	production	facility	and	the	chosen	system	solution	and	sees	his	specified	input	back	in	the	report.	

use1.2 

The	use	of	the	FumeSimulator	is	to	a	large	extent	self-explanatory.	All	fields	which	you	are	able	to	adjust	to	your	
workshop	design	have	a	pop-up	available	for	additional	explanation	about	the	field	you	are	about	to	change.	In	this	
manual	we	will	not	highlight	every	entry	field	but	only	discuss	the	fields	which	need	more	explanation	than	that	is	
given in the pop-up. Moving the cursor over any       will show some more user info. 

This user manual is intended to be used as a reference work;
it supplies background information about this tool•	
it enables the user to anticipate customer questions•	
it explains the importance of using the correct data•	

It	is	recommended	to	fill	out	the	questionnaire	in	consultation	with	your	customer.	

report + simulation output1.3 

Plymovent	is	pleased	to	design	and	specify	a	general	ventilation	and	filtration	solution	for	the	facility	concerned.	
Please note that this designed engineered solution is based on the accuracy of the provided information by the 
customer.
The customer ensures that all information given is correct and accurate to the best of his knowledge.

The customer understands that any incorrect information given (or if any changes are made after the completion of 
the FumeSimulator report) will adversely affect this system design and its ability to perform correctly.

restrictions1.4 

The FumeSimulator uses metric measurements only. 
It is available in English language only. 
Accuracy: the output of the simulation has an accuracy of 90%. It is based on the average yearly consumable use. 

i
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use2 

General2.1 

When the Plymovent FumeSimulator program is ready for use, the following screen appears:

Highlighted	is	the	left	tab	which	refers	to	the	building	dimensions.	The	sequence	in	which	we	will	fill	out	the	input	
screen is from left to right.
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exPlaNatioN3 

Building3.1 

field exPlaNatioN

Geometry

In this version the geometry of a building is restricted to a rectangular 
shape (f.e. L or T like shapes and slanting-roofs are not possible). If needed, 
manual calculations are available on request. Please request quote if 
customized simulation is required. 
The input screen contains default values that can be overwritten. 

m length


Enter #

m width Enter #

m height Enter #

m3 building volume This value is calculated automatically.

environment

C Temperature 
In	this	field	you	have	to	enter	the	temperature	you	normally	would	find	in	
your project workshop. If you have big variation in winter and summer (f.e. 
no	heaters)	you	might	consider	filing	out	a	summer	and	a	winter	simulation.

% RH humidity 
The relative humidity is important because this parameter has an effect on 
the	specific	gravity	of	air.	For	each	specific	gravity	the	air	will	behave	in	a	
different way what we need to address whilst doing the simulation.

m altitude 
The	altitude	is	also	a	very	important	parameter	as	the	specific	gravity	
changes	with	the	altitude	we	are.	Less	specific	gravity	will	lower	the	
performance of the fan pressure. The fan is not able to transport the air as 
far as at sea level which leads to different simulations.

mg/m3 norm C 
This	field	will	present	the	simulated	data	in	the	final	report.	The	value	will	
show in the simulation by what factor the desired concentration is exceeded. 
Set this value together with your customer to the desired number; once 
calculated this number cannot be reset. Note: it only affects the visual 
output, not the simulation itself. 
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Workplaces3.2 

1

field exPlaNatioN

Geometry

The workplace tab is where we enter all data which is relevant for welding 
fume background concentration. In general, under geometry,	we	first	define	
how many welders we have in our workshop. The quantity of welders is 
entered with rows and columns which will give us an approximate match with 
the situation at the customer. Remember that the quantity of consumables is 
leading to the fume production and not the number of welders.

rows


Enter # of welding places

columns Enter # of welding places

Welding material

The	next	field	to	be	filled	out	is	the	welding material. Here we need a 
precise number to get to trustworthy simulation. Besides the kilograms we 
also need an accurate number on the fume generation rate1 (fgr).

kg/year


Enter annual use of welding wire in kg. 

fgr % Enter fume generation rate in %.

type Enter welding process (optional). 

Welding power
The welding power is calculated to multiply the arc current and the arc 
voltage. Any modern machine will provide this data on the display while 
welding. The arc-time is the time the welder is actually welding.

watt

arc %

watt avg. This value is calculated automatically.

1.	 Fume	generation	rate	is	the	fume	percentage	of	the	consumable	of	the	specific	consumable.	Since	the	number	is	so	small	even	apparent	small	deviations	lead	to	huge	shifts	
in results. See what happens with the fume generation if you shift just 0,4% on the 1% fgr. The fgr data is available at the consumable supplier. Retrieving this data can be 
tricky but it is the customers prerogative to get access to this information.
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field exPlaNatioN

Work time

days/year
hours/day

fume generation

mg/s 

area

By default, the number of welders is evenly distributed over the workplace. 
To have the best possible simulation it is important to position the welders on 
their actual position. To do this we need to customize the area of welders 
with the custom button.

custom


To have the best possible simulation it is important to position the welders on 
their actual position. To do this we need to customize the area of welders 
with the custom button2.
Select section of the workplace where welding takes place (9 options).  
Reduce welding area (length and/or width) according to the actual situation. 

total	floor Click to distribute the welders back over the entire area. 

2

2. The custom	button	will	allow	us	to	compress	and	allocate	the	welders	in	the	workshop.	If	we	compress	too	much	the	number	of	welders	will	be	reduced	to	make	them	fit	in	
the desired work area. If this is not what you want please correct the allocated work area and do not forget to enter the correct rows and columns of welders again.
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fans3.3 

34

field exPlaNatioN

Geometry

In	the	fan	section	we	need	to	fill	out	the	number	of	air	changes	in	the	
building.	First	we	need	no	fill	out	the	total	number	of	fans	present	in	the	roof.	
It is important for the simulation to position the fans in a position which is 
favourable for the solution chosen. When f.e. a push-pull is mounted at the 
left side of the building it would be very counter effective having the roof 
fans	on	the	right	side.	When	you	are	done	filling	out	the	number	of	fans	and	
air volume also customize the position of the fans und the custom button 
under area.
There are three situations to consider:

No additional mechanical ventilation, only natural•	 3 ventilation. With only 
natural	ventilation	the	total	flow	per	hour	equals	the	volume	of	the	
building per hour.
With additional mechanical ventilation (roof fans) we address the •	
additional installed roof or wall fans. These fans which are sometimes 
mandatory	empty	out	the	volume	of	the	building.	Since	filter	systems	
only	take	care	of	particle	filtration	the	gases	will	not	be	filtered	out.	To	
prevent a continuous build-up of gases in the workshop, mechanical 
ventilation is often a mandatory requirement. The total capacity of these 
roof fans include the natural ventilation capacity. This means that when 
the mechanical ventilation empties the building over once an hour, this is 
the	number	to	be	filled	out	in	the	total	flow4.
Do not exceed 15.000 m•	 3/h	per	roof	fan.	Although	it	is	possible	to	fill	out	
more the simulation can’t do these calculations. For bigger buildings 
even without roof fans it is advised to spread the natural ventilation over 
10 fans.

rows


Enter # of roof fans (min. 1)

columns Enter # of roof fans (min. 1)

3. Natural ventilation is the air exchange between building and surroundings caused by pressure and temperature variations. Although sometimes it seems that buildings are 
completely tight generally speaking a building with natural ventilation only empties itself out. It refreshes itself once every hour. 

4. Example: 1 (natural ventilation) + 3 (mechanical ventilation) = 3 (total ventilation)
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field exPlaNatioN

flow

m3/h	total	flow


=> m3 building volume (ref. tab: Building).

m3/h	fan	flow This value is calculated automatically.

air changes/h This value is calculated automatically; must be at least 1/h.

area

custom


By default, the number of roof fans is evenly spread over the workplace. To 
have the best possible simulation it is important to position the fans on their 
actual position. To do this we need to customize the area with the custom 
button.

total roof Click to distribute the roof fans back over the entire area.
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doors3.4 

field exPlaNatioN

add doors

Doors are always present in any building. With the door positioning tab doors 
can be placed in the walls of the workshop providing information on where no 
Diluter	[Circulator]	filters	can	be	positioned.	The	door	position	is	also	
considered in the simulation as additional permeability in the walls
Without doors the entering air in the building is spread evenly over the 
surroundings of the building with an height of 1 m (3 ft). After choosing 
doors the Geometry tab allows you to change the default door settings and 
spacing. Doors are always added to the right of its predecessor so always 
start inserting doors from left to right.

add


Click to add a door on the selected wall (4 options).

remove Remove selected door.

Geometry

m spacing


Enter distance from corner of selected door.

m width Enter width of door.

m height Enter height of door.
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filter3.5 

U-system Parallel system 

Combined/E-system Diluter [Circulator]

We	are	able	to	engineer	four	different	filtration	solutions	in	the	workshop.	It	concerns	three	push-pull	variations	and	
one Diluter [Circulator] system. To switch between Diluter and Push Pull systems use the button at the bottom of the 
filter	tab.
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U-system3.5.1 

field exPlaNatioN

filter type For a u-system proceed as follows.

U-system


Click on the corresponding icon. 

flip	flow Select	the	flow	direction	to	match	the	simulation	with	the	desired	installation.

systems in length
Select how many systems you want in width and/or length.

systems in width

flow

desired air changes/h



Select	the	number	of	fan/filter	air	changes. 
Standard we use between 4 and 8 air changes per hour; 4 for mild welding 
and 8 for heavy welding of dirty welding fume like welding on galvanized 
steel.

flow	detail	-	show	detail

Clicking on the show detail button reveals details on the chosen solution 
and air changes. 
 
Under	the	detail	tab	you	will	see	the	flow	per	grid.	Changing	the	air	changes	
will change the number of grids correspondingly.  

area

custom area

When the system is customized to the desired width you will notice that the 
total	flow	will	reduce	hence	the	number	of	air	changes.
If due to cranes it is not possible to mount the push and pull duct on the 
same height the offset can be changed by the left and right offset.

diluter system
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Diluter [Circulator]3.5.2 

Since	all	previous	required	data	has	been	filled	out,	like	consumables	and	roof	fans,	the	only	thing	we	need	to	do	
now is to position the required amount systems.

field exPlaNatioN

area For a diluter [Circulator] system proceed as follows.

diluter system Click on the corresponding button.

add diluters For the moment the Diluters can only be positioned at walls.

wall Select wall to position Diluter [Circulator]. 

add
Click add to install Diluter [Circulator].
If you need to have more Diluters [Circulators] at that wall just add a few 
more.

Properties After having selected the number and positions of the Diluters [Circulators], 
we need to adjust some parameters.

m3/h	volume	flow Reduce	the	flow	to	8.000	m3/h	This	leads	up	to	the	most	efficient	
combination between motor power consumption and throw. 

m spacing Adjust to move the unit to the desired position. 

m blower height Default height of the outlet unit with nozzles is 5 m. Depending on the actual 
situation this can be changed accordingly. 

deg. orientation
The outlet unit can be rotated in the simulation in the required direction. 
Direct the outlet unit into the highest concentration of welding fume as 
directly as possible, to create maximum optical effect. 

blower side
The	position	of	the	outlet	unit	(left	or	right)	versus	the	filter	system	is	
important	to	optimize	the	airflow	created	in	the	work	shop.	Remember	to	
position the real thing as in the simulation.
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CustomiziNG Work areas4 

u-systems4.1 

Example: one U-system in a workshop wider than 25 meter.4.1.1 

Settings:

taB Header settiNG result

Building Geometry 24,0 m length
30,0 m width

Workplaces Geometry 2 rows
4 columns

Area: custom front left: 10,0 m width

Looking at the position of the workplaces we do not want to position a push-pull system in the whole workshop but 
only at the left side of the building. That is where the welding is taking place.

Settings:

taB Header settiNG result

Filter Filter type Select U-system

Immediately when we try to place one U-system in a workshop wider than 25 meter the program will block this 
entry. The reason for this of course is the maximum throw performance of a grid. To overcome this data entry block 
we need to use a bypass trick.

To end up with one system you need to start putting in 2 systems. Now that the program accepts the two push-pull 
systems the systems can be customized by changing the width of the systems. When the two systems have been 
reduced to a total width of less than 25 meter we can remove one system and customize the remaining system to 
the desired width.

Settings:

taB Header settiNG result

Filter Filter type 2 systems in width

Select U-system
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Area custom area: 14,0 m width

Filter type 1 systems in width

Diluter [Circulator] systems 4.1.2 
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fiNaliziNG tHe data eNtry5 

meNu exPlaNatioN

file Now	all	data	has	been	validated	and	filled	out	we	need	to	create	an	export	
file	to	feed	the	CFD	FumeSimulator	program.

Export for CFD

Select export for Cfd to enter the case export screen. In this screen you 
will	find	red	text	help	outs	to	emphasize	the	impact	of	some	of	the	decisions	
you	have	made	whilst	filling	out	the	data.	If	you	notice	you	made	a	mistake	
you can go back with the cancel button. If you agree with the red comments 
you can proceed. 
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field exPlaNatioN

Case data Here	you	can	fill	out	customer	data	to	appear	in	the	final	report.	

case name...
Next to the obvious data we also need to make up a case name before we 
can export the case. The case name cannot contain symbols like *%$#& 
Spaces aren't allowed either.

export

Select to export data. 
Now	that	we	have	filled	out	all	the	info	needed	we	can	export	by	using	the	
export button. The program will ask for a location where to store the 
exported folders by showing a browser. 
Mail	exported	data	(4	files)	to:	FumeSimulator@plymovent.com.
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rePort + simulatioN6 

report generator6.1 

Results6.1.1 

What will I receive as results?

When	you	filed	your	report	for	simulation	you	will	receive	a	couple	of	files	as	output	of	your	simulation.	These	files	
will contain a prepared customized PDF report in as well as a zipped folder with movies of the fume concentration 
over the X and Y axis. It should be so that in your quote you refer to the report to validate your decision concerning 
the selected solution.

interpretation6.2 

How to interpret the simulation? 

In	the	report	you	will	find	a	number	of	data	and	a	variety	of	pictures	of	your	simulation.

Page 1

On page 1 a disclaimer helps you to make the customer aware of the effect his input has on the results of the 
FumeSimulator. Make sure you always sign off submitting the FumeSimulator report!

Disclaimer

Page 2 and 3

On page 2 and 3 all the collected data for the simulation is compartmentalized to create a clear survey on the 
gathered data used for the simulation.

Page 4

Here the concentration of the workshop is displayed at a height of two meters. Here we can see to different picture 
of the same situation. The colourful range picture (Figure 1) displays the various levels of pollution over the 
workshop. The grey/red picture presents the same data in a different manner. In Figure 1 we can see how the 
pollution is spread around the workshop in great detail. Now we also need to realize that focussing too much on the 
details	can	blur	our	vision	on	the	general	result	we	are	evaluating.	To	give	the	solution	some	perspective	we	filled	
out a norm value in the FumeSimulator entry screen. This number is used in the grey/red Figure 2 to discriminate 
the “good” and the “bad” areas in the customer workshop. Remember the norm value set in the data entry program 
is only there to visualize any transgression of the desired values.

Plymovent is pleased to design and specify a general ventilation and filtration solution for the 
facility concerned. Please note that this designed engineered solution is based on the accuracy 
of the provided information by the customer. The customer ensures that all information given 
is correct and accurate to the best of his knowledge. The customer understands that any 
incorrect information given (or if any changes are made after the completion of the 
FumeSimulator rapport) will adversely affect this system design and its ability to perform 
correctly. 
Any additional changes must be promptly reported to the Plymovent representative handling 
this proposal.

Accepted
Accepted by: Title: Date:
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Looking at the above picture we can make the following observations:

1 a.  observation 

Although the welders are evenly positioned throughout the workshop there is a distinct concentration of welding 
fume on the left side area of the shop. Since in simulation of the workshop all welders are created equal we do 
not have the possibility to distinct one form the other. This automatically indicates that the imbalance is created 
by	the	airflow	of	the	Diluters	[Circulators]. 

 b. action

What	we	could	suggest	to	do	here	is	to	position	the	Diluters	[Circulators]	in	a	different	configuration	to	create	a	
more evenly spread welding fume concentration.

2 a. observation

Although in the simulation all welders seem to be nicely spread in real life this can be completely different. We 
could wonder whether it would make a difference if we would position all the welders at their actual work 
position in the workshop.

 b. answer

Although from a layman’s point of view it might make the simulation more realistic it will not make a noticeable 
difference.	This	because	of	the	fact	that	all	welders	will	be	not	fixed	to	one	spot.	Moreover,	it	will	be	likely	that	
given the fact a Push-Pull or Diluter kind of solution is considered stationary welding posts is not occurring.

3 a. observation

Now	looking	at	the	welding	fume	behaviour	at	a	height	of	five	meters	we	can	deduct	a	more	favourable	
concentration	of	welding	fume	versus	the	two	meter	slice.	Besides	this	the	red	areas	at	five	meter	are	less	
dominant as well.

b. explanation

How tempting it might be a rock-solid explanation is not at hand. The question is, do we need to explain why at 
five	meters	height	the	system	has	better	numbers	as	we	find	at	two	meters	height.	Of	course	the	nozzles	of	the	
Diluters	[Circulators]	create	a	positive	pressure	in	the	upper	section	of	the	building	causing	the	airflow	to	follow	
a	descending	pattern	towards	the	inlet	of	the	filter	inlet.	On	the	other	hand,	we	also	did	mount	several	roof	fans	
in the equation which could counteract this effect. Altogether a perfect demonstration of the need for 
simulations like the Plymovent FumeSimulator.
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Page 6 and 7

Page 6 & 7 give you some #d insights at different positions in the weld shop. These pictures are a derivative of the 
movies which will provide a much clearer understanding in the behaviour of the weldfume concentration. Please note 
that these pictures provide a snapshot of the total picture.
 
Page 8

On	page	8	two	pictures	can	be	found.	Figure	9.	tells	us	where	we	can	find	what	concentration	of	fume	at	a	specific	
position within the weld shop. As well as Figures 5, 6, 7 & 8 this Figure 9. also is a mere derivative of the total 
simulation.

Figure 10 provides good perception on how the temperature is developing in the workshop. Given the fact that in a 
10	meter	high	building	the	temperature	difference	between	floor	and	roof	often	is	6-7	°C	(13-14	°F)	the	mere	2-3	°C	
(5-6	°F)	is	a	fine	example	of	how	the	environmental	solution	also	mixes	up	the	air	and	by	doing	that	it	creates	a	
more homogeneous climate in the workshop. The more even spread of temperature inclines towards less heat input 
to create a comfortable working climate.

General recommendation6.3 

Now	that	you	have	read	this	manual	a	lot	of	the	information	still	has	to	land	and	find	its	way	to	your	customer.	It	al	
not	the	absolute	truth	and	much	of	the	info	generated	is	still	an	estimation	predominantly	influenced	by	the	input	
out given to you by the customer. It will be a safe assumption to suppose this simulation provides us an accuracy of 
90% on welding fume particles between 0,5 µm and 10 µ m. Additional processes like grinding or arc air gouging are 
not embedded in the simulation equations. 

If you have any question or additional wishes please do not hesitate to make that request. This tool is way too 
significant	to	start	guessing	because	you	momentarily	forgot	what	all	the	provided	material	means.



0000000000/131211/0 FumeSimulator 21

settiNGs7 

The FumeSimulator is based on the following values. 

min. max. default units set by user throw (m 
width)

grid	flow	
(m3/h)

BuildiNG (B)

buildling length 10 500 24 [m] y

building width 5 500 12 [m] y

building height 4 100 8 [m] y

buidling temperature -50 50 20 [C] y

building humidity 5 100 50 [% RH] y

norm Concentration 0,01 100 1 [mg/m3] y

building altitude 0 5000 0 [m] y

WorkPlaCes

length of a workplace 0,6 [m] n

width of a workplace 0,6 [m] n

height of a workplace 0,8 [m] n

length of a fume area 0,3 [m] n

width of a fume area 0,3 [m] n

height of a fume area 0,8 [m] n

workplace rows 1 fit	in y

workplace columns 1 fit	in y

welding material types 0 3 0 [-] y

welding material consumption 
per type

0 999999 0 [kg/year] y

fume generation rate 0,3 4 1 [%] y

welding power per workplace 1 50000 5000 [Watt] y

welding time 1 365 300 [day/year] y

welding time 1 24 8 [hours/day] y

faNs

length of fan 1 [m] n

width of fan 1 [m] n

fan rows 1 fit	in [#] y

fan columns 1 fit	in [#] y

total	fan	flow 0 15000 0 [m3/h] y

volume for fan air changes  total build.

doors

door width 1 fit	in	 1 [m] y

door height 2 fit	in	 2 [m] y

door spacing 0 fit	in	 0 [m] y

PusH-Pull system

width U system 5 25 fit	in [m] y 5 550

width P system 5 25 fit	in [m] y 10 650

width E system 10 50 fit	in [m] y 12 800

length push-pull system 5 b length fit	in [m] y 15 900

height push-pull system 2 b height-1 5 [m] y 16 1000

air changes 0 10 6 [/h] y

grid height 0,11 [m] n

grid width 0,6 [m] n

grid spacing 0,1 fit	in fit	in n

duct width 0,5 [m] n

duct height 0,5 [m] n
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min. max. default units set by user throw (m 
width)

grid	flow	
(m3/h)

filter	volume under pipes

diluter system

blower orientation 45 135 90 [degrees] y

volume	flow 0 20000 10000 [m3/h] y

blower height 3 b height-1 5 [m] y

filter	volume	for	air	changes total 
building

n

exPort WarNiNGs cond. units

flow	per	system* >20000 [m3/h] n *P-system 
consists of 
2 systems

fume generation per system* <2 [mg/s] n *P-system 
consists of 
2 systems

fume generation per system* >10 [mg/s] n *P-system 
consists of 
2 systems

push-pull height >6 [m] n

push-pull height <3 [m] n

air	changes	filter <4 [/h] n

air	changes	filter >10 [/h] n

air changes fans <2 [/h] n

air changes fans >6 [/h] n
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