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1. Introduction 2. Statutory rulings for EU and
special German market

You hardly ewver notice them by swght: exhaust gases,
welding smoke and welding dust. Substances which end-

anger the health of staff are produced during a lot of the The follewing statutory rulings prowvide information about exhaust
work camied out in the workshop. Exhaust gases contain edtraction systems: BGI (information provided by the Accident Preven-
sulphur impunties, lead, carbon monoxide, water vapour, tion and Insurance Association), BGR (rules 1ssued by the Accident Pre-
hydrocarbon, nitregen cxides, carbon dicsade and mitrogen. vention and Insurance Association), TRGS (techmical rules for hazar-
The indmidual substances may lead to permanent health dous substances)
complications 1n peopls.
BGI
The exhaust extraction systems working party of the ASA According to the accident prevention ruling of BGI § 45 Pamgmph 2,
association has produced this brochure, It 15 intended to health endangerng gases, wvapours, mists or dusts should be
zzrve as guidebines on current legislation for operators. extracted 1n a safe way from the point at which they are produced or
The brochure provides tips to be noted when planning and emitted.
purchasing an exhaust extraction system. 5ince the nght
system depends on what work 15 undertaken and what BGR
vehicles you work on. Extracts from the safety rulings for vehicles maintenanca.
According to BGR 157, Pamgraph 5.14.1: workplaces must be set up so
To ensure a fully funchioning system, you should contact that the airinhaled by the insured parties is kept free of combustible
speciabists in the planning phase. and health endangenng gases, vapours, dusts and smoke by means of:

* gxtraction in the areas where they are produced
# techmical ventilation
# patural ventilation
* or a combination of the abowe
{also refer to TRGS 900, TRGS 554 and BGR 121)

TRGS
Extract from TRGS 554 (diesel engine emissions)

Onli dn bndividual exhaust
& The latest version of this techmcal guideline for diesel engine emis-

Extractiomn S-E-A'Stfm ﬂfg'l’gmd Sﬂk"r’.fﬂ‘..‘f.ﬁ stons calls for special protective measures at the workplace.
by @ specialist will protect You from 4.2.5 Exhaust extraction systems
Hiese health hazards * 1) Exhaust extraction systems must funchion in a vacuum and must
< ; i be designed so that they capture all the exhaust gaszes

SErEes bod st o e eehifst SabrRctioe. SHStian wbriting party and discharge them so they do not reach warking areas.
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Obligation to test -

According to & 53 Pamgrph 2 of the
Workplaces Ordinance and the Acadent
Prevention Regulation VBG 1-§ 39,
exhaust extraction systems are subject to
a regular obligation to test.

3. Layout of
exhaust systems

The following are key to the layout:
* type and number of workplaces
# vehicle type
# utilisation factor
* structural circumstances

_.___________*--

This results 1n the princples for the system concept.

A formula for the dimensions mneeded for exhaust
extraction systems can be found in TRGS 554
under 4.7.4.3, Paragraph 2.

V=Vhxnx00363 x 12

V = volumetnic extraction flow required 1n m2/h

Vh = cubic capacity of the vehicle to be tested
in litres

n = test speed of vehicle in rpm.

0,0363 = physical conversion factor

1,2 = 20 percent proportion of fresh air

Wix nix 00363 21,2
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5. Applications and systems

5.1 Exhaust extraction in the service area

Undergrourd exhaust systems, single-stte exhaust units, exhaust hose

reels or exhaust @il systems are possible forms of exhaust extraction in the
car s2rvice area.

Slotted intake duct systems

These are the most effective solution when there are several workplaces
positioned mext to ane another. This form of workplace armngement is
commonly found in car workshops. Vehicle manufacturers are increasingly
offering dual flow exhaust systems which allows for effective extraction
when you have at least two intake units - without using additioral double
adapter connections. The utibisation factor of such a system depends on the
level of wokshop utilisation and if necessary the manufacturer’s GV0

rulings. The speciabist consultant of ASA member compames or their con-
tractual partners should be contacted.

Planming recommendation:

In car workshops, the exhaust gas rail system should be fitted length-
wize along the road, 0.5 m behind the rear of the vehile, at a height
of 3.8-4.5 m and ts length should be sufficient for all workplaces.

In truck workshops, the exhaust gas mil system should be fitted length-
wise along the workplace track, 0.5 m to the side of the wehicle, at a

height of 3.8-4.5 m and itz length should be sufficient for the entire
workplace.

When posthioning the exhavst extraction system, co-orhimation with other

sections will be required. Simple complete systems are controlled by an engi-
ne safety switch which 15 also used az an On/Of switch. Larger systems may

be controlled using a central control umt with activation by means of 1ndi-

vidual remote control panels extending nght up to remote radio controlled
(n,/THF zantches.




Single site extraction

This 1= understood to mean exhavst edmoction systems for
indwidual workplaces which consist of a fan, exhaust hose
and extraction funnel. These are wswally fitted under or
directly to the wall/ceiling.

Exhaust hose reels
Hose resls with spring achion ar electric motor driven are one
way of emoving the hose fully from the working area when
1t 15 not being used therm. Hose reels are available as com-
pact systems with fans fitted directly or as centrl systems
with collective piping made from galvanised folded spiml-
type tube - folded spiral-seam tube. Manual actuation s
used to control the spring hose reels. The hoses may also be
controlled wsing suspended lamps or wall-mounted panels
extending to radio remote controlled opembions.

Hoze reels are wirtually the only above-ground form of
extraction available 1n workshops in which a crane way
15 fitted. & crane way fails=afe mechanism may then also
have to be fitted. The assambly height iz between appros.
3.80 m and 10 m.

Underground extraction systems
Urdegrund edmction systems have to be included at an
early stage of planming since the indivdual components
have to be fitted duning the body shell stage. This includes
the piping routed through the ground with inclines and con-
densate collection shaft. Hose mountings and a ground cover
are fitted in a second stage. Finally, the fan 1s fitted with an
intake and blow-out piping as well as the plug-n exhaust gas
hoses and capturing element which can be daven over. An-
cther solution 1z plug-in elbows, exhaust gas hoses and
capturng elements. The specialist consultant of A54 member
companies must be corsulted on such issues since planning
ermrs cannot be comedted at a later date.




Handling

Exhaust extraction systems should always be designed and installed so
that the exhaust hoses can be easily accessed by the wehicle mechanics.
It 1z also important to ensure that urversal captuning elements are used
{exhaust slesves/exhaust funnels) which allow for the very different
exhaust pipe shapes and which fully capture the exhaust gases. Captu-
rnng elements with clamping tongues which are clamped to the exhaust
pipe are very suttable for this. Comesponding tables and information on
the indiwvidual exhaust types can be obtained from the A54 member

COMpanias.

Fans and neise protection

Since nowadays more and more emphasis 1s being placed on low noise
levels, when acquining an exhaust extraction system, you should take
the chamctenstics of the fan into careful consideration. There are wery
large differences 1n the notse levels of these fans but also in their in-
take capacity. It 1z important to ensure that the entire intake capacity
15 not affected by a loss of pressure which may occur in any system.
You should therefore note the opersting point - 1.2 the effedtive in-
take capacity 7 pressure 1s lost — which 15 shown in the fan chamcte-
nstics curves. Once captured, the exhaust air 1s discharged via appro-
priate piping systems, for example a folded spiral-type tube - folded
spiral-seam tube, to the fan and then out wia the roof. Regional
building rulings MUST be noted.




5.2 Exhaust extraction at the
exhaust investigation test-

station

A zenes of tests conducted by the ASA association
in cormjunction with the testing oganisations, the
Accident Prevention and Insurance Assaciabion
ard the BE Irstitute for Occupational Safety and
Health (BIA} has shown that the first pnonty 1s
the design of the capturing elements and their
position behind the final pipe of the exhaust
system. If errors are made at this stage, far too
large a fan will not produce a satisfactory result.

The clear information provided 1n TRGS 554 MUST
be noted. Anyone satisfying this catenon must
also take into corerderation the layout of the fan
and structural crcumstances.

The measvrement procedure recommendad by the
ASA association should be used for the measure-
ment since this 15 the only procedure with which
precise and repoducble measurements can be

easily obtained.

Three key factors are important for capturing
the axhaust gases perfactly:
# The comect capturing element must be present.
+ Attertion must be pad to comectly posthiomng
the captunng element on the exhaust pipe.
* [omect Layout of the system components must be

ensuned.




in the way.

5.3 Exhaust extraction in the acceptance area

Ikually, the wehicles engine has to run dunng an after-sales service meeting,
even 1f this 15 sometimes only for a short pened of time. Faultless discharge
of the engine exhaust 15 a very important element of your sales efforts.

In addtion to the correct positiomng of the captunng element (this is the
only way in which the extmction system can function one hundred percent),

you must therefore ensure that the nmse 1t produces does not interfere with
conversations with the customer.

The local circumstances basically determine the design and posttioning of the
exhaust systems.

The system structure is predominantly determined by cne of three designs:

# Extraction system with piping and a short hose with exhaust sleeve ar
exhaust funnel.

# Extraction system via exhaust hose reel

If the celling 15 Wgh encugh, thiz solution has the added benefit of the
exhaust hose only being unrolled when the system 15 neaded. When the
engine 15 not mnning, the hose is therefore rolled up and 1s no lenger in
the work area (not an obstacle and no nsk of accident).
# Extraction system via rail system
If several acceptance points are positioned nest to one ancther, we would

recommend the solubion wsing an rail system n which severml mobale
extraction units are fitted.

With this structure, the idle position of the extraction units 1s then wswally 1n
the shadow of the door pillar or a wall 5o that the extraction hoses do not get
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5.4 Exhaust extraction on the
brakes test line

The brakes test bine in the car area 15 often inte-
grated as part of the test line. The workplace 15
sometimes also outdoors. Thought should be qiven
to ensuring that the hose length sslected iz long

enough since the position of the exhaust will differ
depending an vehicle type.

The exhaust edmction system on roller untts on
car brakes test lines should preferably be placed
centrally above the vehicle or to the side nesxt to
the vehile at a max. distance of 0.50 m.

Truck brakes test line
In the truck area, the brakes test line 15 often desi-
gned as a sepamte test track in combination with
an exhaust nvestigation point. Whereas in older
warkshops 1t has usually been set up as a head test
line, the test track in new workshops usually set up
as a drive-through unit. Again here, ensure that the
hose length 15 sufficient. You should also note that
the exhaust gases in roller-type units can only be
captured centrally in exhaust systems ending under
the vehicle when using test pits or towing machines.

At the end of the brakes test ng track, an exhaust
gas investigation test 15 vsually carned out in dive-
through units in the truck sector.

When using a truck brakes test line track in combi-
nation with an exhaust investigation test, ensure
co-ordination of the capturing elements for the upper
exhaust. The changeover unit for vertical funnels is

also important in this contest.

In the area around the truck bakes test ng tmck in

particular, the workshop must note display elemerts

and co-ordinate these with the test line supplier. Rol-
ler units furthermare often hawve to be guided under
sectional gates in the incoming and outgoing area
and therefore require co-ordination with the planners.

System compenents
What are commonly referred to as exhaust mil
systems, which allow the exhaust hose to tmil over
the test line and therefore allow the exhaust gases
to be extracted dunng the entire test process have
proven themselves in the bmkes test bine and
exhavst nvestigation test sactor Depending on
structural circumstances, the hose length should be
adapted to the assembly height of the system.
Depending on the number of cycles and the frequency
of testing, systems which automatically disconnect
fram the exhaust are avallable - as are semi-automatic
and fully-automatic return systems. Once captured,
the exhaust air 15 discharged wia approprate piping
systems, for example a folded spiral-se=am tubes, to
the fan and then out via the roof. Reqonal bulding
requlations must be noted.
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5.5 Exhaust extraction on the
dynamo test line

More stringent requirements are placed on the exhaust extraction sys-

tems for performance test ngs. The difference between this and the
standard application 1z mest especially the increazed exhaust gas
temperature and volume.

Depznding on whether wou are wsing diesel or petrol engines,
exhaust temparatures of 300 or 650 degrees (alsis may occur. Pleasa
refer to the table on page 8 for the exhaust volumes produced.

There are single-flow, dual-flow and vertical (e g. for heavy-duty
trucks) exhaust systems.

The exhaust system must be adapted to the elevant rquirement.
Where and how the vehicle's exhaust 15 posthioned are important
factors. In other words, the captunng process plays an important
izle alongside ersurng sufficient extraction. Ensure that the cap-
tunng elements can be sat to an optimum heght and angle.

\ A performance test may take between 10 and 20 minutes or longer
| This results in the development of a considerable amount of heat.
/ Room tempermtures 1n excess of 51 degres Celsius are themby mply

reached.




To prevent this, it 15 not anly the size of the test room

but also the incoming and outgoing air which are of
importance. You should ensure that the air in the room
15 changed 20 to 40 times. Ensure that the air brought
in 1= expelled again from the room. This is made
possible by exhaust air grids which wherever possible
should be fitted opposite the cool air fan at the

highest point in the room. Addibonal air conditiomng
units are used 0 warm regions.

The cool air fans, which take the place of the air

stream, are usually designed and supplied by the test
line manufacturer. The air output of such a fan 1z more

than 10 O30 m3/h. The air speed plays an important
mle alongsaide the air volume.

The increased noise emission from a pedormance test
requires not only personal protective equipment but

alsa noise-insulating and noisedamping stucturl
MEasUes.

Te ensure a fully funchioning system, you should con-
tact specialist in the planmng phase.

7
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5.6 Welding dust extraction during body
maintenance

& check of the space available 15 indispensable for the comect
planning of an edmction system in the body area. &n indwadual
working mom should be provided for body work on cars due to the
consdemble levels of notse and dirt produced. The working area
for car repairs should be approx. four metres by seven. A separate
track or header stand should be available for body wotk on trucks.
A dnve through wmt 15 wsually included 1n new workshops these
days. Such a workspace should be six metres wide.

Interface co-ordination with suppliers of Lifting platforms and
sectional gates 15 also of great importance when planming the
extraction systems. Since the extrmction of welding smoke must
be co-ordinated depanding on the type of lifting technology. The
same apphies to body work aeas in the direct gate area where
sectional gates are fitted.

System components
What are commonly referred to as slothed suction duct systems or
exhaust mils for the edtrmchion of exhaust gases have proven
themselves as system components in the area of body mainte-
nance. When posttionad perfectly, the hose length should be no
more than five metres. In rare cases, halls with a height of mare
than five metres are however encountered. The assembly height

should then be adapted and a hose length of six to 7.5 metres
provided .

Edmction ams with 3 mnge of four to mne metres are re-
commended for welding gas edtmction.

Combingtions of extraction arms with slotted suchion duct
systems or exhaust rails are also possible.

Once captured, the exhaust air is discharged wia appropnate
piping systems to the fan and then out via the roof. The rele
vant ulings should be noted hers.

Depending on the type and concentration of pollutants, you can
use suitable filter technology

Mobile systems with extraction arms and filter technology
installed can also be used as alternative for the extraction of
welding smaoke.

Mobile tool centres with integrated dust extractors and direct
capturing above the grinding machine are also available for
grinding dust exdtmction. Permanently installed swivel arms or
what are commonly referred to as swivel-mounted baffle ducts
with directly mounted high vacuum filters are however also very
frequently used. Amongst other applications, these are most
recommended for very frequently vsed workplaces.

We would recommend disposing of an estraction volume of
around 150 m* h for grinding dust above the grinding machine.




5.7 Exhaust extraction for motorbikes

Bl exhaust extraction system desigrs which can be fitted
in a car workshop can also be recommended for use in a

wokshop for motorbikes - and therefore also their compa-
nemts (@il systems, hose reels, funnels, hoses, fans etc.).

Indiwidual and twin exhaust systems at different heights
and sometimes concealed systems (motonsed mllers) as
well as dual-flow exhaust systems are used in motorbikes.

For system configumtion, we would recommend the BG/
BI&ASA recommendation for the dimerstons of exhaust
extraction systems for motorbikes.

A separate room s uswally provided for the performance
test ng in motorbike repair wokshops with two to s
workplaces.

When designing an exhaust extraction system fora perfor-
mance test g for motorbikes, varous components are of
crucial importance. Consideration should be given to the

safety equipment, especially near the motorbike peror-
mance test ng track and/or this should be co-ordinated

with the test line supplier.



6. The ASA association

The Bundesverband der Hersteller und Importeure won Automobil-
Service Ausristungen e V. (ASA) (Manvfactunng and Importers

Association for Warkshop Equipment) is a body representing the
interests of the compames involved.

The mnge of member companies spans may disciplines: From word-
wide concerns to medium-sized nikche supplies. More than 85
percent of the active suppliers of workshop equipment 1n Germany
are represented by the AS& associabtion. The exchange of imter-
discipbinary work 1s promoted by the wery wide mnge of product
areas represented in the association and their numenus technical
standards and quality specifications. The apprx. 100 member
companies and their products are synomymous with qualtte They
hold their ground on the market through innovative 1deas and

concepts. Again and again, they concern themselwes with safety in
workshops and road traffic.

Through s committed and varmed involvement in the EGEA {Eunc-
pean Garage Equipment Association), the assaciation 15 continually
present at European level and 15 involved therefore not only 1n
national, but also international legislation. The ASA association,

founded n 1972, 15 an important dilogue partner and adwiser for
pobitical decision-makers.

Geschaftsstelle ASA Bundesverband
Wettertalstrabe 37

71254 Ditzingen
Fon {071 56) 95 83 87
Fax (0 7156) 05 83 &8
a=a-geschaftsstelle @t-onlinede
warw. asa-verband.de

/@,




(Quality, innevation, safety
The federal ASA association sts on national and irtemational bodies

and 15 thereby involved in the development of quality standards for the
entire automotive sector. Members of the seven working parties are
informed of and discuss futunstic developments.

Important bases for the continued existence of the entire automotive
sector are therefore set and find their expression in the innovative
products of the ASA members.

The federml ASA association 15 always undertaking studies and 1nves-
tigations on a whole mnge of 1ssues in collaboration with authorties,
associations, acoident prevention and irsurance associations and
other orgamisations. They are all pursuing the same goal: safety for
drivers whose vehiles are reliably tested and checked on modem
systems. Safety for workshop owners who are investing in futunstic
and innovative technologies. Safety for all road wsers through the
falbing number of accidents as a result of modern test technology.

R
D
.

The development of safety and qualtty standards for workshop equip-

ment and working out appropnate test concepts and procedures for

new vehicle technologies are amongst the key shills of the ASA asso-
ciation. This asseciation work 15 undertaken in the working parties.
They form the heart of the association. Networking 15 experienced

here on a practical basis and work on techmcal issues 15 wndertaken
in a solubion-focused manner.




