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Introduction

The report covers emission monitoring for emissions 1o atmosphere for compliance to
PG6/34(97), *Vehicle Re-Spraying Processes’.

The report covers the emissions of Volatile Organic compounds (VOC’s) from the one Dalby
Spray booth (Top Coat Oven) flue at the Alconbury site.
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Methods

(13 Process Details

Cars are delivered to the site, predominantly from Heet hire companies / insurance companies
for repair and paintwork touch-up at the Alconbury site of Exel Limited. Upon completion of
any repairs, the car body parts requiring paint application. are then usually spraved with an
compliant coating undercoat and compliant coating top coat of paint, followed by a none
compliant coating of a lacquer coat in any of two Dalby, spray booths.

The paint is applied using HVLP spray guns, by usually one paint sprayer per hooth, the car
body panels themselves, are by design, subject to an amount of overspray, which is extracted by
the spray booth, through several particulate filtration plants, then to external atmosphere.

The spray booths have a guarantee from Harry Dalby Engineering Limited that emissions of
particulate matter are below the process guidance limit of 10 mg/m3 (Copy of report is enclosed
for reference), so testing for fotal particulate matter was not deemed as being required, hence
only VOC monitoring was requested, its understood that Exel, do predominantly use compliant

coatings in the primer and colour coat’s.

(2) Strategy

The sﬁmy booths operator, (one personnel), were requested to sprav under normal conditions
for a normal time period, required to spray body panels (¢.g. car wing, bumper, etc), in all spray
booths, for the usual paint application used, in each respective booth, of an area of at least 1m?.

Initial velocity temperature measurements were made before spraying commenced, followed by

~ the VOC sampling run and duplicate, when spraying commenced in the boc}th.

Independent checks were made, to ensure that spraying was continuing, dunng the period of the
testing on site. : :

(3) Preparation

Initial measurements were taken from each stack, before emission sampling commenced.

The measurements taken, were used for standardisation requlremems temperature within the

stack, pressure, mass flow rate of each stack,

Efflux Velocities were taken using a pitot tube and air nectronics electronic manometer.

Temperature readings were taken with ETP ‘K type’ air probe and dlgnal readout umit, wnh
traceable NPL calibration certificate.

Stack diameter’s and mass air flow were also recorded.
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(4} Yelarile Organic Compounds (VOC's} &

VOUC's were sampled using a Photo lonisation Detector, which samples for the Carbon present
within the VOC's belng emiued w amosplhiere.

The PID mieasures all VOC's as ppm carbon. this is then corrected to a mg/mJ reading,
corrected to standard temperature and pressure.

Sampling was completed during normal spraying operations, within each respective booth, for a
2 minute perod dunng spraying and a 15 minute period during baking process, for each
respective paint type and each stack. '

Instrument used:- Minirae 2000 P1D. Senal Number; 8168

Standard Calculation Formula:-

Standard temperature = 273 Kelvin
Standard pressure = 101.3 Kpa.

PID Calibration

The PID was factory Calibrated on 7® January 2003.
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Datby Spray Booth Serial Number SB4133 (Top Coat Oven)

Muass Flowrates

Eflux Velocity; 13.2 m/'s

Stack Diameter; (.40 x 0.40 m

Cross Sectional Area; 0.16 m2

Mass Emission Rate; 7603 m3/hour

Normal Operation Conditions

Temperature within the stack; 307.4 K

Pressure; 101.3 Kpa

Spray area; Ford Focus — Rear Bumper.

Paint application type; Standox MS Xtra Klarlack Lacquer Coat
Main constituents of Solvents in product; Naptha, Butyl Acetate, Trimethyl Benzene
Minirae Reading at 50 mg/m3 Carbon = 48.2

‘Mean Response Factor = 2.1

Volatile Organic Compounds, (VOC_@

Spraying (ppm Carbon) Baking Cycle (ppm Carbon)
Time
| minute 45 10
2 minutes _ 50 8
3" 28 7
4 " 12 5
5 " ' Finish 0
6 " ' 0
7 " 0
8§ 0
9 0
16 " Q
i1 - 0
12 " 0
13 " 0
14 " G
15 0
Highest 2 minute mean; 47.5 ppm Carbon AZ0F
Results;
Spraving Lacquer = 24.6 mg/m3 Baking Cvele = 1.0 mg/m3

Note:- During baking cycle, extraction does not go o atmosphere, but is recycled into booth,
hence readings only show, VOC residues left in ducting
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Conclusions
On the day of testing. 31* October 2003, it can be shown that Emissions to atmosphere of

Volatle Organic Compounds (VOC s), were measured at being well below the PG6/34{97)
guidance note limit, of 50 mg/m3. during the use of Standox medium solids lacquer coating.

Volatile Organic Compounds (VOC) Emissions

Dalby Spravbooths RESULT PG6/34(97) Limit
| Spraying Baking |
1 (2 Ming) (15Mins)
- Dalby Top Coat Oven ' 38 mg/m3 1.0 mg/m3 50 mg/m3
. (S/N SB4133) P ] i
Note:-

All results are corrected to standard temperature dnd pressure (273 Kelvin, 101.3 KPA)
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rofesaienal painting of vehigles only
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; STANDGX Gmby
Christhipgen ¢35
D-4i228% Wappertal
pe45-222-2530-¢
Svialen LV
0n43-202-2530-683%

2
Telephone of company:
Infsrmatien by
ZMQeIguncy phone 9. 1

FPhone:0043-202~2530-2353

. COMPOSITIOR/INPORMATION ON INGREDITNTS

]

- Substances presenting a healtch hazard within the meaning of the
Pangersus Subarances Dirscctive 67/548/EBC {ins=l. 26. ATE):

- LAS-Ne, Kamas Cohe, range Symbal R-phrases
0QQgl23-86~4 n-butyl acetacrs 25.0= < 55,0 & £5-67
RAXXXX~-XX-X selvent paphtha (patraleom) 15.0- € Z22. 0 Xm

+ ligkt ayom.
CE4742-35-€ solvent naphtha (petreleum) 7.0- < 10.0 %4 Xn  &E~67

, lighs argm,
0020385-63-6 1,2, 4~trimethylbanzane E.8- <« 7.0 % Xa 20-36/37/

, 38
001330-22-7 uylene 3.0=- ¢ 5. % Xn 26/21-25
0001C0~41~4 nthylbenrana 1.9=- <« 2.0% MXn 2¢
Q00L06~67~8 mezitylesa l.c- ¢ 2,04 ®i 37
£90326-75~8 1,2, 3~irimechy.benzene 1.0- ¢ 2,0% Xi 27
See full text eof R{isk) phrases in chaprer 16,
D= nst zetal for zhe above mentisned parcenrages for zigk assesament.
3. RAZARDS IDENTIFICARION OF THE PRZPARATICN

- Rames neglth hazards: n.a, :
Flammable. Rapratad axpcosure sy causs skin dryness o2 eracking. Vapours
Tey <Saule drawsiness and dizzinass.

FIRST AID MEASURES )

Gencral;

In all saszes of doubs, or when symproms paIrsist, seek medical
attention. Never siee anythiag by mouth Lo an wncoasciaus PRIsoOA.
Inaalarien: .

Femave %o fresh alr, keep patiant warp and at resz, If bseathing
13 irregular or stoppad, administer ax:ificial pespirazion, Give
nothing By mouth., If uncoasclony place in recsvery position and seek

nodizal adwice.
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" modeta. A finther programme of Wesiing was underlalen on varying

ALy St

SECTION 2

W e e e A
MNIRODUCTION )

Feliowing the intoduciien of Ihe Emdronerental Protection At 71990 and the consecuent
requirements for contrcls on Paint Particulate Emissions fom Sorsy Booth plants, Hany Deity

Lld nitialed a rezemch and development programme.  This prograrnime’s aim weas

Engineering
t0 estabiish emission rales wmmwbmmmmwmgmamm
with a2l Sproy Sexihi plerd affersd by tha company.

QRIECTVES

M-Mdmemmmbm:ﬁmﬁeﬂmmhhms i

range of Spray EocthiCven plants which would hehizve known rates of amissions toguitier with
the development of & Mter bed dusign ghing 2asv and etonoinic mainjenance. The whols
mm%mm@mmmmawmmm and
was leler apolied to the design of the walerwssh sxdraction chosts.

Not: The results of the test data are based on using Daly Fiter Medis of 2 known qualty
when fitterd to our Local Exhaust Ventitaion (LEV) plantimachinery, fler medla supplied from
mmmmmmmmmmmm

THE TEST APPARATUS

R wes found that there was no well-estabished test apparatus o7 procedures avalleble for the

testing of fine parlicles, sticky pairt pericigle ewissions. Tha BS 3405 teet method
Whﬂmﬁmwmhmmﬂhmmdmu
o the very small quentities of sir sampled, the minute weight of meterial collacted ‘and the
tendancy of material o adhem o B Ditct Wbe g, Opw-slechonic aermanl moriion wers
considered but their sensithvily 10 panicle sizs, complex paraneters of ssifings logether with

It was deciied [ develop an appsnatus fr eniission festing based on the abstraction of
refatively lerge quantities of confiaminaied air and collecting @ significant quantity of emission
partiches by abscihe fitration 1o enable sasy weghing. By massizing relatively large quarﬂ!e

' of air the proportion of matenial aeslad in sampling tubies becomes much less

more sasiy assessnd. mmemMﬂdWT
cubic metre. The approtus has proved o be very consislent in use and is eeally opersiad.

JTHE TEST PROGRAMME

The initisl cry fifler bed testing progranmuie was carvisd ot fiom Octbber 1897 1o May 1932
The tast programsne comprised runring a series of bests on standord Oty Speay Booth/Oven

types of fiter bad/exdract
arr rafins 1 esobish predicialble performance for different kinds of fifer bed sgsinst different
sitflow rates against diferert paint porticuiste materiels,

T Further ey wely et ol i AQuE 1997, uxmnluu! mniuu o SRS uf sl W sl ity

The pmictype walerwash axraclion chest was lesied in Aug 1998 dwing the design
davelopmers of 3 aow renge. The lesiing procedurs used in the earfier particulate test wae
repeaing, :
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PAINT MATERIAL AND SPRAY GUN EGLIPNENT USED FOR TESTS

Cwor test programme showsd that the bype of spray gun prolourdly affecied the sfficency of
any fider hed used, the viscosity ¢f the paint matensl and ihe rate of application.  Addionaly,
the ransfar afficienty of the work being camed cul was mperiant Le. when painiing a flal
paned where maximurn bansier efficiency of the caint spray process was being achieved, the
amount o sversoray malerial s thersfore perliculate emissicn was reduced.  Our lesting
shower that with high-presaurs ey guns of e Devibiss JG Yype using bwo-pack
Isocyanales based pant matenal produced the finest particle sry of 3l the processes tested.

it was theralore decded to tace cur lesling programmes wsing this type of spray gun and T
2K muto colour pain] mahirksl with the colour of black 2nd generslly releasing the paint spray
gun into the free aren of the extraciion gystem witheut any transer efliciency at all. The soray
gun was set lo defiver the madinwm possde amcunt of pant i=ing an air pressum of
aporudmately 56 pei. mmmﬁmmmmpmmmm
refease provided the worst scenarnio for festing fiter efficiencies.

IEE T.OF W FATEONP, JE EMI

Cifferert aposifications of Spray Sooth provide diferent airflcw abes suaukiy u spueticaing
and engineering cost compromise. ~ Cur test programme shows Hhat air flow rade has a
profound effect on emission rate for 2 given paint releass rate as the paniculste s divisd with
incredsing =ir capaCly. The lowest paimt discherge rate 10 booth 27 fow rate s experienced on
the Daiby 8K and X model Spray EocthiOvens where the air fow rat2 is gpprodimately €.000
cukic feet per minate cr 10,0C0 cuble malnes per hour, As the booth's air movement capaclty
increases zo a predicisble raduction In amissions take place.

The tast resuft data dewslisd below Is 3 representative sample of the range of beoths
supplled by this compeny, and esteblishes a milstionship belween airflow cusntily and
emc@ﬁtammﬂyyemmﬂdfagmﬁasﬂmmmm This enabiss
the company to provide gmmsmmmwapecﬂadbebwmmﬂbmnnsm

mentioned: X, ‘', & ‘15K booths, and many other configuratinng of bespoke

spegifically
smmmﬂmwmmmmwmmmmwewg
The prototyne tesing of he water wash chasds used an air quandily of 4,300 qsblc metres per

mmaamummﬁmmnmmmamwm
mmmd&mwmmWMammmw

The average p=int misgse rate of the spray gun squalied 150 grams per mirsde.

OF T T DAT

MessumdaﬁﬂowdSp'ayBouﬁwthdﬂﬁmcjxmwm
Average smissinn rale qver 4 separate lests equalied 8.37 miligrams per cubic meinz of air.

Measured sirfow of hosth 18,700 qubic metres per hour. )
Average ermiasion rale of 4 lests - 5.6 miligrams per cubic metre of ar.
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Mbmmrtdawmmunﬂa23400cdmcu5tzsnfarpsrhaz
Ayerage amission rale over 3 t6Eis - aam%gwwwhcnﬁmc!airk

Fmﬂmpabddawﬂﬁmwﬂgaﬂhsmmgmmmmmmmam
dDalbyLa@e%mdrymwhadsym Designed with similar parameters of
peind releass ratesipoportionste airlow rateioroporfionate filer areas, aﬂc?mdvmm

whmmsmmwmmmw

mmwwmwmammmwm Averaos emiszion
rate over 4 sppsrany D9SES EUANEd 8.0 FESIGrams DB Cuic medre of air.

mmdwmmwimmmwm Final emizsion rate
on complction of devekpment work equalied 18.0 miligrams per cbic metra of air,

The quantity of ar Bow used in thiy prodotype booth is lower then nonmel aquipssant
mmmmmMMnumuwwbmmw

an increased iy How rate.

¢ ¥

WMMMWMWMandMuW
ot (0 evakmsle the posaibillly of predicing Dely Fiter Bed amrestance perfomance b
nvestigate standand design parsmetery for spedal booths, farge miltl exiract tystem Spray
BoothOvers ang production dry back Soray Booth equipment  This sdditional programms
provad that it wois possible using siandard Daby combinalions of Sifer material against specific
Wb«dmam%akmmm%mqmﬂammymmd

ammm

mmmwmmmmmdmm
apperztus has been costly and commettisl confidentiaiily requiremsnts pravent the releass of
mora spedific data reganding Wter bed arees and ypes, Howsver, further information wil be
mace avaiiabla io bong fide thind partas who will not benefit commarcislly by such information.

Hany Daly Enginescng Ltd subirst the foragoing lest daly as ample evidence lo support the
guarantees of confonmity for peint particdsie emission rales of s Spray SoothfOven
ecpipment offered for peneral sale  Additonally, the dals obitained and submities enables the
WuWWWMWUWyW special

purpose piant.
OUR CONCLUSIONS
Plants mwmedmwmﬂ:hemmmmmmmm

using
defined in the Proceds Guidance Motes using the worst scenarlo of peind matedaifspray gundsir
presaure. Our research shows that with the low VOU content pairt matorials belng introducad

" in the future, coupled with the use of high volume low pressira spray guns, te partice size

grenlly increases and tha consequient Btration efliciency I8 much inproved. This aiso appiias
to the use of pirless epray guns snd ak assiated aifess gurs used in the apptication of heavier

pairgt materizds,
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