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Dear Jane,
Emissions Testing at VRS, Coventry:
Herewith my report on the testing undertaken at Coventry, on the 18th October 2006.

[ have included two copies of the report, one bound, one loose, so that you can pass
one as required.

If you have any queries on any part of the report, please do contact me.

Regards

Yours Sincerely,
For Aspen Environmental Ltd,

Dr Geoff Buck,
Director
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Introduction

VRS operate a repair centre for vehicles in Coventry. The site has three Junair
spraybooths located in one building.

Dr Buck and Miss K Lunnon of Aspen Environmental Ltd visited the site on the 18th
October 2006 to undertake the sampling of site emissions.

All three exhaust ducts were sampled.
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Methodology

The test procedure followed the ISO 9096:2003 for sampling of particulates in the
exhausts.

Sampling was undertaken only while spraying was in process in the booths below, and
the exhausts were functioning. After the spraying was complete, the booths moved into a
bake function, circulating warm air to dry the paint with the exhausts blocked off.

For booth 1 (right hand side), and booth 2 (left hand side) two particulate samples
were collected on each exhaust. For booth 3 (primer booth) only one sample was collected
due to the very short spraying time. All samples were collected while spraying was underway
on different vehicles/panels. The spraying time was representative of a typical painting
session in a booth. For booths 1 & 2 monitoring was undertaken while a base coat was
applied to a panel for the first sample, and while clear coat was applied to the same panel for
the second sample. For booth 3, only one coat of primer was used, generating only one
sample. A loaded control has also been included within the results.

Dr Buck is personally MCerted to Level 2 (Team Leader), with technical
endorsements TE1 (particulates) TE3 (gas analysis by manual methods) & TE4 (gas analysis
by instrumental methods). Miss K Lunnon is personally MCerted to Level 1. Aspen
Environmental Ltd is UKAS and MCerts accreditated (UKAS Lab No. 2395) for particulates
to BS 9096 and for a range of other parameters.

Two of the duct flows were only measured using one traverse. The weighing of filters
was done using Aspen’s Cahn balance, which is due to be UKAS assessed in mid December.
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Results

The results are presented in a summary table below, which shows the emissions of
particulates from the three booths. Each parameter was sampled twice in each exhaust, except
for booth 3, and the individual results are shown, plus a mean. In each case an estimated
uncertainty on the results is included, and the emission limits set by PG Note 6/34 2003 is
included for comparison with the result.

VRS Coventry: Spray Booth Emissions 18th October 2006
Total Particulates mg/m’ Uncertainty in Emission Limit
Normalised to Measurements In mg/Nm®
273K, 1013 mb, PG 6/34
dry gas (July 2003)
Booth No.1 231
1.53
Mean 1.92 +0.2 10
Booth No.2 2.10
2.81
Mean 245 + 0.25 10
Booth No.3 2.13
Mean 2.13 +0.2 10

The remaining results tables are included in the appendix as follows:

Appendix page 1 shows all the measurements associated with the particulate
sampling, including filter references, gas meter readings, temperature readings, sampling
times and filter weights. It also includes the derived résults of sample volume (ambient and
normal), and particulate weight and concentration. The page also includes two separate tables
showing the calculation of isokinetic sampling efficiency based on the stack flow rate and test

sampling rate.

Appendix pages 2 - 4 are tables of pitot tube measurements showing all the readings
across the exhaust traverses. The tables show the calculation of velocity and volume flow in

each stack.

Appendix pages 5 - 7 are copies of the on-site data sheets, which show all the data
recorded in its original form. The flow rates are calculated for site work, which determines
the isokinetic rate at each sampling point.
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Garage Engineering, VRS Coventry Aspen Environmental Ltd

Particulate Emissions

Filter Dry Gas Meter: Temperature ° C Time Particulate

Ref DGM Correction Factor = 1.01 Stack Gas Meter | Normal Sample Initial Final Elapsed Concentration
Initial Final Elapsed Volume Litres minutes mg mg/m3

Booth 1 (Junair Booth) (18/10/2006)

Barometric Pressure = 996 mb

0035 323883.8 324026.1 1423 25 18.5 129.7 14:45 14:55 10 <03 231

0036 324026.1 324169.4 143.3 25 18.5 130.6 14:56 15:06 10 0.2 1.53
Total 260.4 Mean: 1.92

0034 Control <03

Booth 2 (Junair Booth) (18/10/2006)

Barometric Pressure = 994 mb

0037 324169.4 3243274 158.0 24 203 142.9 15:30 15:40 10 <03 2.10

0038 324327.4 324485.0 157.6 24 204 1425 15:43 15:53 10 0.4 2.81
Total 285.3 Mean: 2.45

Booth 3 (Primer Booth) (18/10/2006)

Barometric Pressure = 993 mb

0039 324485.0 324640.8 155.8 24 20.3 140.7 16:42 16:52 10 <03 2.13
Total 140.7

0040 Loaded Control ) 0.0

Percentage Isokinetic Sampling

Booth 1 (Junair) Sample Volume in Litres

Normal Duct Velocity 8.35 Nm/s Theoretical 283.3

Sampling Tip Diameter 6 mm Actual 260.4

Sampling Time 20 minutes % Isokinetic 91.9

Booth 2 (Junair) Sample Volume in Litres

Normal Duct Velocity 10.07 Nm/s Theoretical 341.7

Sampling Tip Diameter 6 mm Actual 285.3

Sampling Time 20 minutes % Isokinetic 83.5

Booth 3 (Primer) Sample Volume in Litres

Normal Duct Velocity 9.84 Nm/s Theoretical 166.9

Sampling Tip Diameter 6 mm Actual 140.7

Sampling Time 10 minutes % JIsokinetic 84.3
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Pitot Flow Measurements Aspen Environmental Ltd
Client: Garage Engineering VRS Time & Date: 13:35-13:45 (18/10/2006)
Address:  Coventry Operator: GB + KL
Job Number: 742
Location: Booth 1 (Junair)
Details of Duct Atmospheric Pressure (Pa) millibars
Duct Shape: Vertical Circular Initial: 996
Dimension / Diameter: (cm) 64 Final: 996
Area: sq metres 0.32 Mean: 996
Axis 1: Axis 2:
Pitot Distance into Duct Velocity Static Duct Velocity Static Duct
Tube % Diameter cm Pressure  Pressure Temp Pressure  Pressure Temp
Position: Pv Ps ? Celsius Pv Ps ° Celsius
Pascals Pascals Pascals Pascals
1 1.9 1.2 49 29 25
2 1.7 4.9 56 33 25
3 153 9.8 53 33 25
4 21.7 13.9 48 34 25
5 36.1 23.1 46 33 25
'6 63.9 40.9 45 34 25
7 78.3 50.1 49 34 25
8 84.7 54.2 51 32 25
9 923 59.1 54 32 25
10 98.1 62.8 48 35 25
RMS & Means: 50.01 32.9 25 50.01 329 25
Mean Pv (Pascals) 50.01 Mean T in K (°C + 273) 298
Static Pressure (Pa) 32.9 Pitot Tube 200 K Factor 1
Duct Velocity (V) @ Temperature (T) in metres per second 9.27
Duct Velocity (V) @ 273K, 1013mb, in metres per second 8.35
Duct Volume Flow @ T in cubic metres per second 2.98
Duct Volume Flow @ 273K, 1013mb, in cubic metres per second 2.69
Duct Volume Flow @ 273K, 1013mb, in cubic feet per minute 5690
Duct Volume Flow @ Temperature (T) in cubic feet per minute 6318
© Aspen Environmental Form 19 Version 5 (December 2005)
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Pitot Flow Measurements

Aspen Environmental Ltd

2298

Client: Garage Engineering VRS Time & Date: 15:15-15:25 (18/10/2006)
Address:  Coventry Operator: GB +KL
Job Number: 742
Location: Booth 2 (Junair)

Details of Duct Atmospheric Pressure (Pa) millibars

Duct Shape: Vertical Circular Initial: 994

Dimension / Diameter: (em) 64 Final: 994

Area: sq metres 0.32 Mean: 994

Axis 1@ Axis 2:

Pitot Distance into Duct Velocity Static Duct Velocity Static Duct
Tube % Diameter cm Pressure  Pressure Temp Pressure  Pressure Temp
Position: Pv Ps ° Celsius Pv Ps ° Celsius

‘ Pascals Pascals Pascals Pascals

1 1.9 1.2 57 12 24 69 19 24
2 7.7 4.9 65 16 24 86 24 24
3 15.3 9.8 66 20 24 86 25 24
4 21.7 13.9 69 26 24 71 25 24
5 36.1 23.1 69 28 24 69 28 24
|6 63.9 40.9 69 31 24 66 28 24
7 78.3 50.1 67 32 24 72 33 24
8 84.7 54.2 72 33 24 78 33 24
9 92.3 59.1 82 35 24 79 34 24
10 98.1 62.8 79 37 24 77 34 24

RMS & Means: 69.82 27 24 75.60 28.3 24

Mean Pv (Pascals) 72.71 Mean T in K (°C + 273) 297
Static Pressure (Pa) 27.65 Pitot Tube 200 K Factor 1
Duct Velocity (V) @ Temperature (T) in metres per second 11.17
Duct Velocity (V) @ 273K, 1013mb, in metres per second 10.07
Duct Volume Flow @ T in cubic metres per second 3.59
Duct Volume Flow @ 273K, 1013mb, in cubic metres per second 3.24
Duet Volume Flow @ 273K, 1013mb, in cubic feet per minute 6866
Duct Volume Flow @ Temperature (T) in cubic feet per minute 7613

© Aspen Environmental Form 19 Version 5 _(December 2005)

Aspen Environmental Ltd J.742 L.1618 VRS 2006 Appendix Page 3 of 7




Pitot Flow Measurements

Aspen Environmental Ltd

Client:
Address:

Garage Engineering VRS
Coventry

Time & Date: 16:30-16:40 (18/10/2006)
Operator: GB + KL

Job Number: 742

Location: Booth 3 (Primer)

Details of Duct

Atmospheric Pressure (Pa) millibars

Duct Shape: Vertical Circular Initial: 993
Dimension / Diameter: (cm) 64 Final: 993
Area: sq metres 0.32 Mean: 993

Axis 1: Axis 2:
Pitot Distance into Duct Velocity Static Duct Velocity Static Duct
Tube % Diameter cm Pressure  Pressure Temp Pressure  Pressure Temp
Position: Pv Ps ? Celsius Pv Ps ° Celsius

Pascals Pascals Pascals Pascals
1 1.9 1.2 76 36 24
2 7.7 4.9 75 34 24
3 15.3 9.8 70 38 24
4 21.7 13.9 71 44 24
S 36.1 23.1 74 44 24
6 63.9 40.9 74 49 24
7 78.3 50.1 65 49 24
8 84.7 54.2 63 52 24
9 92.3 59.1 63 52 24
10 98.1 62.8 61 52 24

RMS & Means: 69.41 45 24 69.41 45 24

Mean Pv (Pascals) 69.41 Mean T in K (°C + 273) 297
Static Pressure (Pa) 45 Pitot Tube 200 K Factor 1
Duct Velocity (V) @ Temperature (T) in metres per second 10.92
Duct Velocity (V) @ 273K, 1013mb, in metres per second 9.84
Duct Volume Flow @ T in cubic metres per second 3.51
Duct Volume Flow @ 273K, 1013mb, in cubic metres per second 3.16
Duct Volume Flow @ 273K, 1013mb, in cubic feet per minute 6705
Duct Volume Flow @ Temperature (T) in cubic feet per minute 7441

© Aspen Environmental Form 19 Version 5 (December 2005)
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ling Data Form

Aspen Envitonmental Ltd General Sam
Location & Drawing v our Location
VRS - Covestey O = ). pate 1810[0¢ Time{13:25 |4:d
SC 7 - Barometric Pressure wb} 93.3
F(“_/é"‘ Temperature ° C Exhaust
JUNAR- B Ambient
Gas Meter J3FE- [0S
Pitot Tube Traverses {Measurements in Pascals) Siack Dimensions (cm) & Aspect Gan T vt /]\
Position Time 1 2 3 4 S 6 7 3 2 10 Mezan Notes
Py n 1235t 49 %6 <3 42 AL 45 49 51 4 48
Ps +79 | %22 +23 24 22 | 24 1 27a)l 32 |-2%a) 35
T @ 25 p— 4>
Angle — <SS — >
Pv >
Ps X L7
T 1M
Apgle 7 R
Vacuum Check ¥ Flow @ Ambient 8% m/s|Sampling Flow (¢ -2 L/min|Tip Diameter 4 mm{Pitot Tube___Zop
Sample  [Position Time Gas Meter / Counter_|Sampling Points 32 Cun Coaire cm|  Equipment & Blank
Reference Initial Final Initial Final _|Comments (e pount  I@mws cact. Goler \23 Pump
0024 [(abw\ €20 Flowmeter,
??’ Gasmeter
CD3s W2 45 |4 sS | 3238838324026 *if bae ot X3 Gas T
0% 14 %6 | ($:086 B 24107 4] WSt Spranbg Swahed e b (D . Il Silica Gel
‘ Thennocouple
Field Blank
Operator
B +KL
Normal Flow
~_{Form 1 © Aspen Environmental Ltd Version 5 (Dectmber 2005)




£ 10 9 aBegxipuaddy 9007 SYA 8101771 THLT PV [Buawuonauy uadsy

Geperal Sampling Data Form

[Aspen Environmental Ltd
Location & Drawing Locatien
VRS- Ve A pate 18 /10/06  Time|(S: 20 15444 [15453
(50T @ ‘\ﬂ : Barometric Pressure mb| Y9¢&
) —% Temperature ° C Exhaust
’ Ambient
JARR. FaTiA "
“huna Gas Meter Za:-3 (204
Pitot Tube Traverses Measurements in Pascals) Stack Dimensions (cm) & Aspect 6& am oue vk A _
Posjtion Time 1 2 3 4 5 6 7 8 9 10 Mezn Notes
Py =i S3 bS5 6t 1 &9 &2 1 &7 | 67 22 L B2 L ¥7
s | 412 [& 20 2Z 28 1 2| 272 | 33 | RS | =32
1 o i P4 ] == —l — >
Py - [ 86 b Er i A 2L i v A e 77 F3
By o 1% 24 28 25 23 | 28 22 1 32 | =4 24
T =i T I T, 1 c e o |
Angle Zls —t— ] L I DA S o ~
Yacuum Cheek Flow @ Ambient  0-é m/s|Sempling Flow /& L/ win|Tip Diameter & wm |Pito: Tube 240
Sample Position Time Gas Meter / Couster [Sampline Points  10Mund On RACH  bdh E cm E_n&tEmcnt & Blank
Reference Tnitis! Finul Initial | Fipal {Comments L;gj?g,[r\&m)r ' 127 Pumy
0023 E {5 30 115740 B4 -4 224 273 oy B ’C‘Q&i" »_j;_:,\_,h-"‘? —dwiﬂ' U-W( 1§ U= 2. Flowmeier
i / g a3 Gasmeter
Co33 15473 115:53 “ 1R3UB Y Gas Tem
Silica Gel
Thermocouple
Field Blank
|
i
Operator
R+l
T Normal Flow
| it 4 —
= — l?a_;n 1 © Aspen E¥ironmenial Ltd Version 5 (December 2005)
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General Sampling Data Form

Aspen Environmental Ltd
Locatiop & Drawing Leocation
VRS oSt Date (%)(0f0b  Time|l6:2S
ASiA @ Barometric Pressure mb} 998
MM@ LM Temperature ° C Exhoust
Amblent
Gas Meter
Pitot Tube Traverses (Measurements in Pascals) Siack Dimensions (cm) & Aspect
Position Time 1 2 3 4 5 6 1 8 9 19 Mean Notes
L4 n +¢ IS 30 31 H- | 4 £S5 63 ) 63 &/
Ps 1. 326 24 2< 44 44 | a7 1 49 152 1s2 152
T A 24 — D
Angle
Py ~
Ps
T 5
Angle
Vacoum Check Flow @ Ambient \!  m/s|Sampling Flow 138-3 L/min|Tip Diameter mm|Pitot Tube
Sample Position Time Gas Meter / Counter jSzmpling Points cm Equipment & Blank
Reference Initial Final Initial Final _{Comments Pump
029 16 4z | 6- S8 (3044801 34408 Guis €2 serdd Flowmeter
Gasmeter
0040 Gas T
ool Silica Gel
Thermocouple
Pield Blank
Operator
OR+ KL
- Normal Flow
|Form 1 © Aspen Environmental Ltd Version § (December 2005) . ,'
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