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Jaguar Cars Ltd

EXECUTIVE SUMMARY

Redwing Environmental Ltd

The following document details the emissions to air monitoning survey undertaken by
Philip Butler and Vicki Gavin of Redwing Environmental Ltd at Jaguar Cars Lid, Browns

Lane during June 2005

All results pertain to the dates monitored only. these dates include the 8" to the 10" June

2005

A summary of results is shown below -

Emission point  Total Particulate 30 minute VOC Isocyanate Velocity Volume flow
reference Matter range at Concentrations Concentrations cormected to corrected to
Stack N" reference at reference at reference reference reference
conditions conditions conditions conditions conditions
(mgim’) (mg/m’) (ma/m®) (m/s) (m’/hin)
VMC 3 04610091 755.8 <0.007 B0 8039
Polyester Auto (752.8)
Cell 1 S - I
VMC 3 <0.3 10 0.41 7514 <0.007 8.5 9406
| Polyester Auto (581.0)
Cell 2 |
] —
VMC 3 034t01.07 340 <0.007 65 7260
| Polyester Auto (33.5)
Celsa | —
VMC 3 Manual <(0.26 10 0.24 49 <0.007 B.1 13212
Spray 1 (4.4)
VMC 3 Manual <0.3 92 <0.007 T8 12752
Spray 2 B (8.1) |
VMC 3 PU Auto 03 1.7 <0.007 103 14223
- . (11.6) B
I — —
VMC 1 UV 06mw09 224 <0.007 5.1 4921
Spray | _(194) R

The figures in blue are the average concentrations obtained for the duration of the run

redwing



Rolls-Royce Motor Cars Lid Redwing Environmental Ltd

1.0 INTRODUCTION

The monitoring of the seven exhausts were monitored with respect to quotation Q-
REDO05-039/EB/vD for the compliance check monitoring of emissions to air  The
substances requested for monitoring at each emission point are listed below

Monitoring Programme

Emission Point ldentification

Substances to be VMC 3 Auro VMC 3 Auto VMC 3 Auto VMC 3 VMC 3 VMC 3IPU VMC 1LV
monitored Coll 1 Cell 2 Cell 3 Manual 1  Manual 2 Auto Spray
| ' | ' I
Total Particulate = 4 4 = ...-" = 4
Matter | 4
Volalile Organic o s < vy < < S
Compounds ‘
|
| Isocyanates 1" J’ | "y ‘ J s < .-f

Special requirements Monitonng is only camed out dunng normal
operalions, no monitoring was camed out dunng
scheduled or unscheduled breaks

11 The emission results will be compared to the results listed in the local authority
permit

1.2 The velocity and temperature profiles were within the required parameters of 91
(pascals) or 3:1 metres/second and + 1% for temperature profile.  This information
indicates that the sample ports are in ideal positions to collect the samples under
representative conditions.

P-REDO05-039/EB/R1/RevD
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Jaguar Cars Ltd Redwing Environmental Ltd

2.1

211

2.2
221
222
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P-RED05-039/EB/R1/Rev0
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Supporting Information (Held by Redwing Environmental Ltd)
General Information

Redwing Environmental Ltd staff details

Philip Butler — MCerts Level 2 - TE1
Registration number MM 02 016

Vicki Gavin — MCerts Level 1
Registration number MM 02 018

Redwing Environmental Ltd method details
Test Methods
Particulate matter ISO 9096: 2003 (USEPA method 5 and method 17)

Total particulate matter was sampled using a CAE Method 5 isokinetic sampling system
in accordance with USEPA method 5 - Determination of particulate emissions from
stationary sources and USEPA method 17 - Defermination of particuiate emissions from
stationary sources {In-stack filtration method)

The CAE Method 5 sampling system monitors temperature, static pressure and
velocities within the duct using an S-type pitot tube and K-type thermocouple The
sampling rate was continuously monitored and adjusted relative to the duct velocity
lo ensure isokinetic-sampling conditions were maintained throughout the monitoring
pericd

Exhaust gases were drawn under isokinetic conditions from the exhaust points using
the Method 5 sampling probe, particulate matter was then collected on a pre-weighed
glass fibre filter (or most suitable filter for process) contained within the filter cassette
holder, and the total particulate matter determined gravimetrically

It was also necessary to wash the probe and nozzle out with water and then acetone
between sampling and the weight of the probe washing added to that collected on
the sample filter Analysis of an acetone/water blank was carried out and the result
comrected accordingly

The sample positions were calculated with respect to 1509096 2003 - Stationary
source emissions — Manual determination of mass concentration of pariculate
matter

There were no deviations from the method; therefore the uncertainty for the monitonng
procedure is reported to be

Uncertainty + 30%

redwing



Jaguar Cars Ltd Redwing Environmental Ltd

2.3

231

Stack Velocity, Pressure and Temperature Measurements

The stack velocity, pressure and temperature were measured by full pitot traverses of
the duct using the points provided. Measurements were taken at ten equally spaced
points along each proposed sampling line, excluding the 5% of the effective flue
diameter from the wall

24  Volatile organic compounds (BS EN 13526: 2001)

241 Monitonng to determine VOC emission concentrations was in accordance with BS EN
13526: 2001

242 Volatile organic compound concentrations were measured using a Signal 3030PM
portable heated VOC analyser. The analyser works by burning the gas sample in a
hydrogen flame This ionises any organic compounds present and the current
produced across an electric field is proportional to the number of carbon atoms.

243 The analyser and heated line were zeroed and calibrated with a test gas (80 ppm and
800ppm propane) prior to each sampling run. VOC sampling was undertaken over a
period of at least 60 minutes to cover any process vanation

244 Al data was logged onto a Grant Squirrel data logger set at 5 second logging intervals

245 A list of response factors are available so that specific concentrations can be calculated
for known solvents within the sample exhaust

246 A heated line from the sample point to analyser was used to ensure that condensation
did not occur leading to the loss of sample concentration

25  |Leak tests for extractive techniques

251 Al extractive-sampling technigues were lested for leaks before sampling proceeded
Any leaks present were eliminated prior to sampling and will be reported

252 Leak checks are carried out during the calibration procedure, as the concentration of
the calibration gas Is known it Is easily noticed if air is entening the sample line and
diluting the gas

26  Isocyanates (MDHS 25/3)

261 There are several [socyanates; these include TDI, MDI, HDI and IPDI. The isocyanate
monitored was TD! (Toluene diisocyanate). All Isccyanates follow the same procedure
for sampling and analysis

262 Isocyanates can be sampled non-isokinetically following MDHS 25 or isokinetically
following the draft US EPA Method 207-1.

263 The method used was the non-isckinetic method. A sample probe was placed inside
the stack, the sample probe was then attached to two midget impingers The first
impinger contained 10mis of 1.2 methoxy-phenyl piperazine and the second impinger
was empty

P-RED05-039/EB/R1/Rev0

Page 6 of 7

redwing



Jaguar Cars Ltd Redwing Environmental Ltd

264

265

3.0

3.1

3.2

4.0

41

411

P-REDO05-039/EB/R1/Rev(
Page T ol 7

The impingers were then attached to a calibrated sample pump: the pump was left to
run for approximately 30 minutes The pump was then recalibrated and the total
volume of the sample gas calculated. In the event of the solution evaporating, the
sample volume is made up to 10mls using dry toluene,

The samples were then stored in brown glass bottles and submitted for analysis The
samples will then be ‘blown down' to dryness using arr and made upto 1ml using the

most suitable matnx (usually acetonitrile). The sample will then be ready for analysis by
HPLC (High Pressure Liquid Chromatography)

Quality Assurance

Redwing Envirenmental Ltd will always endeavour to follow the methods specified in
the Environment Agency Technical Guidance M2. The methods followed will be
listed as our Technical Procedures and will be put forward for UKAS accreditation

Redwing Environmental Ltd are accredited to ISO 9001 2000

Disclaimer

Redwing Environmental Ltd confirm that in preparing this report all reasonable skill
and care has been exercised.

Unless specifically assigned or transferred within the terms of the agreement, Redwing

Envionmental Lid asserts and retains all copynght, and other Intellectual Property
Rights, in and over the report and its contents

redwing



Jaguar Cars Ltd Redwing Environmental Ltd
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APPENDIX 1

Particulate and Velocity Certificates
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TPM B Velocity Certiticate

Certificate - Total Particulate Matter (TPM) & Velocity

Stack Reference ID VMC1 UV Spray
RUN1 RUN 2
iFuur Reference No 000589 000590
!M 10-Jun05 10-Jun05
Sample Period 11:42 to 12:14 12:19 lo 12:51
Velocity (Nm/s) 5.06 5.06
Volume (Nm®hr) 4921 4921
L Average Stack Temp (*C) 17.00 17.00
Permitted Temp Range (*C) 279 to 3182 279 o ez
Lowest Pitot Reading (pascals) 10.78 10.78
Highest Pitot Reading (pascals) 19.61 19.61
Pitot Ratio (less than 9:1) 1.82 1 1.82 1
[Deta H (mm H20) 51.04 5104
IH - Factor 9.80 9.90
||.|an (%) nia nfa
ILlh'u sampled 474 487
Corrected volume sampled (m") 0.421 0.431
Particulate Concentration on Flller
0.6 0.9
(mg/im®)
Particulate Concentration in Wash
limgrmn <0.3 <0.3
Total Particulate Concentration
0.6 0.8
(mg/m®)
Total Particulate Concentration - nia
corrected for moisture (mg/m®
| Tota! Particulate Mass Emission
0,003 0.004
(kg/hour)
W ridwing.ong, uk |-"' ﬁ d H .E




Certificate - Tofal Particulate Matter (TPM] & Velocity

Stack Reference ID VMC 3 Polyester Auto Cell 2
RUN 1 RUN 2
IHI-IIF Relerence No 0o0s8S ooosas
IDH.I 08-Jun-05 08 -Jun-08
Sample Period 13:03 o 13:35 13:43 1o 14:15
l“"lﬂl'v (Nmis) B.48 845
Ivnhm (Nm*hr) LEE) 2AR4
|Average Stack Temp ("C) 18,00 18.00
Ihmimd Temp Range [*C) 18.54 1o 2147 18,54 to F 21.47
|Lwnl Pitot Reading (pascals) 21.53 2383
|Higmnm Reading (pascals) 89.22 8922
Imnﬁunﬁnﬂml:ﬂ .79 1 379 1
Iﬂd.l H (mm H20) £1.04 51.04
ll( - Factor 310 310 -
bunnm n/a na
|thrn sampled 474 468
Il:wnmdwllm sampied (m") 0.418 0.413
Im Concentration on Filter 0.1 <01
(mgim®)
|"'"'°“""" b 0.3 <03
(mgim®)
"1:':“1 o.41 <03
Total Particulats Concentration Ain Aln
Tufn:ml for molsture (mglm")
W Mass Rmiesion 0.004 <0.005

www. redwing.org.uk

redwing




TOM & Weoesdy Cafsants

Certificate - Total Particulate Matter (TPM) & Velocity

[Stack Reference ID VMC 3 Polyester Auto Cell 3

RUN 1 RUN 2
Immm 003120 000612
hn. 0f-Jun 05 08 -Juri-05
|Sample Perlod 14:28 to 16:00 158:08 1o 18:40
Velocity (Nmia) 54T 647
Volume (Nm* ] 7323 7in2
Average Stack Temp (*C) 18.00 18.00

Temp Range ["C) 16.55 o 19.45 16,55 ta 15.46

|Ln-lll Pitot Reading (pascals) 17.65 17.85
Imﬂuhﬂuumﬂm 5294 52 94
IFInl Ratio (lezs than §:1) 1.00 1 1.00 1
IMHtmm 51.04 51.04
IK-H# .88 988
Ifinnm nia nia
Iu:uu-w (] 61T
Icmﬂdﬂmmm 0.563 0,662
Particulate Concentration on Filler

107 0.4
(mg/im®)
m"'m Cancentration in Wash <02 <03
Taotal Particulste Concentration

1.07 034
jimaim®
fﬂhﬂ;ﬂm A e
otal Particulate Mass Emission 0.008 0.002
www redwing.org.uk Ay ‘E

r lr'ﬂ-._.. .ll_- |



TR A yelaethy Cartfic als

Certificate - Total Particulate Matter [TPM] & Velocity

| Stack Reference ID VMC 3 PU Automatic Spray
Jaguar Cars Lid
RUN 1 RUN 2

lFilhr Raference No 000583 g00sas
ID# 08-Jun-08 C8-Jun-08

Sampla Period 13:00 to 13:32 13:48 1o 14:20
Velacity (NmJs) 1027 10.77

Volume (Nm'fhr) 14315 14315 ]
Aversge Stack Tamp [°C) 24.00 24.00
Ile'lIhd Temnp Range ("C) .82 to 25.48 a1.52 1o 15.45
Il.n-ﬁ Pitot Reading (pascais) 7255 7258
bwm Reading {pascals) 5314 83.14 =]
|Ftr.lmuulmmt'1] 1.28 1 128 i
F-h H (mm H20) 6104 51.04 ]
II( - Factor 08 106 =i
Iilol-t.n %) nla nfa
Fh- sampled 563 2k |
lcauuulvﬂ-m sampled (m") 0.487 0,523

s Concentration on Filter 03 0.2
rwmm-m in Wash i Lo

Total Particulate Concentration 0.3 02
{img/m®)

[Total Particulate Concentration . s

corrected for molsture (mgim®

Total Fl;m tass Emission 0004 0.004
r’w

www.redwing.org.uk
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TR & eseny Cerfficals

Certificate . Total Particulate Matter (TPM) & Velocity

Raferance I0 VMC 3 Manual Booth 1

RUN1 RUN 2
[Flliﬂilumﬂn 00551 003109
I“I 08-Jun-08 09-Jun-08
IIMF-M 12:28 1] 13:00 13:08 o 13:40
I’f-hchm: B.0% B.09
Volume (Mm'fhr) 13414 13411
|Average Stack Temp [*C) 24.00 2400
Im Temp Range ["C) 1262 o 25.4% 22.52 1o 26.49
|an-imuqtp-=ﬁ.] 43.14 4314
Fu_mmml 62.78 6275
hﬂ!ﬂn{lﬂlmr‘ll 1.45 ] 1.45 1
Fﬁl-lu-n'l-m: 51.04 51.04
llaluhr 106 108
Pﬁum n'a nis
|Lnrul-uﬂul 438 441
hmmmm:m 0.287 0.3532
rmmmﬂm 0.34 .58
rmmmm <026 <0.26
[Total Particulate Concentration
limo 0.34 0.26

1 L4
Total Particulate Concentration al n
|corrected for moisture (mgim™ " .
Total Particulats Mass Emiasion 0004 <0.007
www. redwing.org.uk a - ol
vorg eQ




TEM & Velty Cetfcale

Centificate - Total Particulate Matter (TPM) & Velocity

l'Shdl Referance D VMC 3 Manual Booth 2
RUN 1 RUN 2

|nu Aeferance No 003114 003115
|le 08-Jun-08 09-Jun05
Illﬂllll‘-'lnd 10:58 to 11:30 11:38 fa 12:10 |
Welocity (Mmis) 7.81 7.89 N

(Nm'fhr) 12862 12662
| Average Stack Temp (*C) 24.00 24.00
Il'-nm Temp Range (*C) 1282 to 25489 22.52 1o 2549
Iu-( Pitot Reading (pascals) 3238 3235
klﬂ'nlﬂul Reading (pascals) 56 86 5685
Ivumummms 176 1 178 .
Il:hh H {mm H20) 51.04 5104 _
Ix. Factor 3.08 3.08 g

H.‘m na na
ch—-l volume sampled (m”) 0394 0.283

Concentration on Filter
<0.3 <03
mgim®)
Concentralion
m in Wash <03 <03
Concentration
[ Total Particulate <03 <03
[img/m®
R
Concentration
| Total Particulste nla nia
icommectod for molsture (mgim”)
Total Particulale Mass Emission <0.007 <0 007
www, redwing.org.uk I:'F [ - |§: ‘?J VAY i I‘



Jaguar Cars Ltd Redwing Environmental Ltd
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Volatile Organic Compound Charts
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VMC 1 UV Spray Cell - VOC Monitoring (10/06/05)
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VMC 1 UV Spray Cell

10f1

10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
[l 10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05
10-Jun-05

VMC 1 UV Spray Booth - VOC Monitoring

Time
11.44:08
11:45:06
11:46:06
11:47:06
11.48.06
11:49:06
11:50:06
11:51:.06
11:52:06
11:53:06
11.54.06
11:55:06
11:56:06
11:57:08
11:58:06
11.59.08
12:00:06
12:01:06
12:02:06
12:03:06
12:04:06
12:05:08
12:06:06
12:07.06
12:08:08
12.09.06
12:10:06
12:11:06
12:12:06
12:13:08
12:14:08
12:15:06
12:16:06
121706
12:18:06
12:19:06
12:20:08
12:21:06
12:22:06
12:23:06
12:24.06
12:25:06
12:26:06
12:27:06
12:28:06
12:29:06
12:30:06
12:31:06
12:32:08

wiww redwing.org.uk

19.61
23.30
22.88
2668
26.36
26.20
26.68
29.89
29.89
28.83
29.89
2588
22.98

Time VOC mg/m?

10-Jun-05 12:33.06 16.55
10-Jun-05 12:34.06 13.34
10-Jun-05 12:35:06 13.34
10-Jun-05 12:36:06 1334
10-Jun-05 12:37:06 13.34
10-Jun-05 12:38:06 1334
10-Jun-05 12:39:06 14.30
10-Jun-05 12:40:06 1511
10-Jun-0& 12:41:08 13.34
10-Jun-05 12:42:08 13,34
10-Jun-05 12:43.06 13.34
10-Jun-05 12:44:06 13.34

Average 19.10

redawing
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VMC 3 Polyester Auto Cell 1

09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05

09-Jun-05

09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05

09-Jun-05
|| 08-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05

VMC 3 Polyester Automatic Cell 1 - VOC Monitoring

Time
10:01:07
10:02:07
10:03.07
10:04:07
10:05:07
10:06.07
10:07:07
10:08:07
10:09:07
10:10:07
10:11:07
10:12:07
10:13:07
10,14:07
10:15:07
10:16:07
10:17:07
10:18:07
10:18:.07
10:20:07
10:21.07
10:22:07
10:23:07
10:24:07
10:25:07
10:26:07
10:27:07
10:28:07
10:29:07
10:30:07
10:31:07
10:;32:07
10:33:07
10:34:07
10:35:07
10:36:07
10:37:07
10:38.07
10:39:07
10:40.07
10:41.07
10:42:07
10:43:07
10:44:07
10:45:07
10:46:07
10:47:07
10:48:07
10:49:07

1ol

VOC mg/m?
765.00
665.36
581.79
687.86
826.07
806.79
726.43
B29.29
T71.43
790.71
B67 .86
78714
793.93
748.93
57214
665.36
765.00
B03.57
761.79
774 64
585.00
63643
736.07
861.43
774 64
707 14
803 57
761.79
86143
87429
B0E.79
826.07
69107
575.36
700.71
768.21
619.64
B03.57
765.00
575.36
658.93
745.71
864 64
755.36
742.50
B03.57
765.00
B8T 14
874.29

www redwing org, uk

VOC mg/m?

09-Jun-05 10:50:07 803.57
09-Jun-05 10:51:.07 826.07
09-Jun-05 10:52:07 684 29
08-Jun-05 10:53.07 588.21
09-Jun-05 10:54:07 72064
08-Jun-05 10:55:07 784 29
09-Jun-05 10:56:07 810.00
09-Jun-05 10:57:07 793.63
08-Jun-05 10:58:07 T45.T1
09-Jun-05 10:58:07 568.93
09-Jun-05 11:00:07 678 21
09-Jun-05 11.01:07 758.57

Average 752.84

e ﬂi \
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VMC 3 Polyester Auto Cell 2

DB-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
|| 08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
|| 08-Jun-05
0B8-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
|| 08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
" 08-Jun-05

08-Jun-05
08-Jun-05
08-Jun-05
0B8-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
| 08-Jun-05
08-Jun-05
08-Jun-05
08-Jun-05
0B-Jun-05
08-Jun-05

14.08:28

www redwing org uk

VMC 3 Polyester Automatic Cell 2 - VOC Monitoring

Time
13:20:29
13:21:29
13:22:29
13:23:29
13:24:29
13:25:29
13:26:29
13:27:29
13:28:29
13:29:29
13:30:29
133128
13:32:29
13:33:.208
13:34:29
13:35:29
13:36:29
13:37.29
13.38:29
13:39:28
13:40:29
13:.41.29
13:42:29
13:.43:29
13:44:24
13:45:29
13.46. 29
13:47.29

13:48:29

13:49:29
13:50:29
13:51:29
13:52:29
13:53:29
13.54:26
13:55:29
13:56:29
13:57:20
13:58:29
13:59:29
14:00:29
14:01:29
14.02:.29
14 03:29
14:04:29
14:05:29
14:06:29
14:07:29

1of1

VOC mg/m?

694 .29
774 64
777.86
897.50
678.21
74893
B29.29
810.00
716 .79
783.93
800.38
710.38
678.21
752.14
B29 29
822 86
716.79
771.43
80679
710.36
671.79
732.86
810.00
BOG.79
726 .43
761.79
BO3.57
716.79
665.36
707.14
79071
34071
260.36
234 .64
205.71
189 .64
176.79
167 14
157.50
147.86
13821
131,79
125.36
122 14
112.50
a3

115.71
511.07
610.71

08-Jun-05 14.09:29
08-Jun-05 14:10:29
08-Jun-05 14:11:29
08-Jun-05 14:12:28
08-Jun-05 14:13:29
08-Jun-05 14:14.:29
08-Jun-05 14:15:29
08-Jun-05 14:16:29
08-Jun-05 14:17:29
08-Jun-05 14:18:29
08-Jun-05 14.19:29
08-Jun-05 14:20:29

Average

VOC mag/m?
703.93
713.57
626.79
671,79
729 64
62357
597 86
671.79 l
768 21 ‘
784.29
662.14
68143

580.88

rec\vwing



VMC 3 Polyester Auto Len 4

VMC 3 Polyester Automatic Cell 3 - VOC Monitoring (08/06/05)
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VMC 3 Polyester Auto Cell 3 1of1

VMC 3 Polyester Automatic Cell 3 - VOC Monitoring

VOC mg/m? VOC mg/m?*

08-Jun-05 14:31:48 38.57 08-Jun-05 15:20:48 3214
08-Jun-05 14:32:48 51 .43 08-Jun-05 15:21:48 3214
08-Jun-05 14:33:48 51.43 08-Jun-05 15:22:48 28,93
08-Jun-05 14:34:48 96.43 08-Jun-05 15:23:48 2893
08-Jun-05 14:35:48 81.07 08-Jun-05 15:24 48 2571
08-Jun-05 14:36:48 54 64 08-Jun-05 15:25:48 25.71
08-Jun-05 143748 5143 08-Jun-05 15:26.48 22.50
08-Jun-05 14.38:48 45,00 08-Jun-05 152748 22.50
08-Jun-05 14:39:48 4179 08-Jun-05 15:28:48 22.50
08-Jun-05 14:40:48 g 57 08-Jun-05 15:29:48 22.50
08-Jun-05 14°41:48 38.57 08-Jun-05 15:30:48 22.50
08-Jun-05 14:42:48 3536 00-Jan-00 00:00:00 0.00
08-Jun-05 14:43.48 3214
08-Jun-05 14-44 48 3857 Average 3346
08-Jun-05 14:45.48 64.29
08-Jun-05 14:46:48 41.79
08-Jun-05 14:47 48 57.86
08-Jun-05 14 48:48 38.57
08-Jun-05 14 49.48 28.93
08-Jun-05 14:50:48 2571
08-Jun-05 14:51:48 2250
08-Jun-05 14:52.48 1929
08-Jun-05 14:53:48 16.07
08-Jun-05 14:54 .48 16.07
" 08-Jun-05  14:55:48 16.07
08-Jun-05 14:56:48 12.86
08-Jun-05 14:57:48 9 64
D8-Jun-05 1458 48 6.43
08-Jun-05 14:59:48 643
08-Jun-05 15:00:48 3.21
08-Jun-05 15:01:48 3.21
08-Jun-05 15:02:48 48.21
08-Jun-05 15:03:48 48 21
08-Jun-05 15.04:48 48,21
08-Jun-05 15:05:48 4500
08-Jun-05% 15:06:48 41.79
08-Jun-05 15:07:48 41.79
08-Jun-05 15:08:48 41.79
08-Jun-05 15.09:48 38.57
08-Jun-05 15:10:48 3857
|| 08-Jun-05 1511:48 38.57
0B8-Jun-05 15:12:48 a5.36
08-Jun-05 15:13:48 35.36
08-Jun-05 15:14:48 32.14
08-Jun-05 15:15:48 32.14
08-Jun-05 15:16:48 32.14
08-Jun-05 15:17:48 28.93
08-Jun-05 15:18:48 3214
L 08-Jun-05 ﬁiﬁ 3214

www. redwing org. uk




VMC 3 Manual Spray Bootn

VMC 3 Manual Spray Booth 1 - VOC Monitoring (09/06/05)
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VMC 3 Manual Spray Booth 1

1ol 1

VMC 3 Manual Spray Booth 1 - VOC Monitoring

VOC mg/m?

VOC mg/m’

09-Jun-05 12:37:17 966 09-Jun-05 13:26:17 3.2
09-Jun-05 12:38:17 10.45 09-Jun-05 13:27:17 321
09-Jun-05 12:39:17 10.28 09-Jun-05 13:28.17 3.54
08-Jun-05 12:40:17 7.88 08-Jun-05 13:29:17 402
09-Jun-05 12:41:17 17.07 08-Jun-05 13:30:17 370
09-Jun-05 12:42:17 418 09-Jun-05 133117 3.86
09-Jun-05 12:43:17 7.23 09-Jun-05 13:32:.17 3.86
09-Jun-05 12:44:17 370 09-Jun-05 13:33.17 370
08-Jun-05 12:45:17 418 09-Jun-05 13:34:17 3.70
09-Jun-05 12:46:17 4.18 09-Jun-05 13:3517 .86
08-Jun-05 12:47:17 4.02 08-Jun-05 13:36:117 402
09-Jun-05 124817 370 09-Jun-05 1337117 4.02
09-Jun-05 124917 418
09-Jun-05 12:50:17 3.70 Average 437
09-Jun-05 12:51:17 4.02
08-Jun-05 12:52:17 3.70

{I 99-Jun-05 12:53:17 4,02
08-Jun-05 12:54:17 3.38
09-Jun-05 12:55:17 402
08-Jun-05 12:56:17 4.02

( 09-Jun-05 12:57:17 418
09-Jun-05 12:58:17 418
09-Jun-05 12:59:17 4.02
09-Jun-05 13:00:17 3.86
09-Jun-05 13:01:17 402
08-Jun-05 13:02:17 434
09-Jun-05 13:03:17 4.02
09-Jun-05 13.04:17 3.70
09-Jun-05 13:05:17 3.86
08-Jun-05 13:06.17 4.02
08-Jun-05 13.0717 3.70
08-Jun-05 13:08:17 3.86
09-Jun-05 13:06:17 4.18
08-Jun-05 131017 402
08-Jun-05 13:11:17 418

f 09-Jun-05 131217 3.86
08-Jun-05 13:13:17 4.34
09-Jun-05 13.14:17 370
09-Jun-05 13:15:17 370
098-Jun-05 13.16:17 4.02
09-Jun-05 13:17:17 418
09-Jun-05 131817 ks |
09-Jun-05 131917 k. a |
09%-Jun-05 13:20:17 321
09-Jun-05 1321117 Ky
09-Jun-05 13:22:17 i
09-Jun-05 13:2317 an
09-Jun-05 13:24:17 a2
09-Jun-05 13.25:17 i1

www redwing ong. uk i l::‘a 1] \




WA T Maniial Srray Hanth 2

VMC 3 Manual Spray Booth 2 - VOC Menitoring (09/06/05)
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VMC 3 Manual Spray Booth 2

09-Jun-05
08-Jun-05
[| 09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
l| 09-Jun-05

09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
08-Jun-05
| 09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
" 09-Jun-05

0%-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
0%-Jun-05
08-Jun-05
I 09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
0%-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
| 09-Jun-05

1ol1

VMC 3 Manual Spray Booth 2 - VOC Monitoring

11:11:28
11:12:28
11:13.:28
11:14:28
11:15:28
11:16:28
11:17:28
11:18:28
111928
11:20:28
11:21:28
11:22:28
11:23:28
11:24.:28
11:25:28
11:26:28
11:27:28
11:28:28
11:29:28
11:30:28
11:31:28
11:32:28
11:33:28
11.34:28
11:35:28
11:36:28
11.37.28
11:38:28
11:39:28
11:40:28
11:41:28
11:42:28
11:43:28
11.44:28
11:45:28
11.46.28
11:47:28
11:48:28
11:49.28
11:50:28
11:51:28
11:52:28
11:53:28
11:54:28
11:55:28
11:56.28
11:57:28
11:58:28
11:59:28

VOC mg/m?

17.68
12.86
13.50
13.18
1382
13.68
10.29
10.45
10.45
9.96
10.61
22 50
10.61
6.91
10.45
10.45
5.91
7.07
7.39
7.55
659
7.88
707
6.59
7.23
71
643
6.43
6.43
6.43
6.43
6.43
6.43
Bl
418
32238
3.70
3.88
7.07
7.067
4.02
a70
4.18
7.23
7.23
7.07
3.2
6.43
axn

09-Jun-05 12:00:28
08-Jun-05 12:01:28
08-Jun-05 12:02:28
09-Jun-05 12:03:28
09-Jun-05 12:04:28
08-Jun-056 12:05:28
09-Jun-05 12:06:28
09-Jun-05 12:07:.28
09-Jun-05 12:08:28
09-Jun-05 12:09:28
09-Jun-05 12:10:28
09-Jun-05 12.11:28
Average

www redwing org.uk

VOC mg/m?
675
7.07
7.07
12.66
10.29
691
7.39
6.91
10.45
B.75
7.39
26 52

8.10




VME 3 PU Automatic Spray

VMC 3 PU Automatic Spray - VOC (09/06/05)
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VYMC 3 PU Aulomalic Spray

1of1

09-Jun-05
09-Jun-05
|| 09-Jun-05

09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
| 08-Jun-05

09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
|| 09-Jun-05
08-Jun-05
08-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
I 08-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
Il 09-dun-05
08-Jun-05
09-Jun-05
08-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
089-Jun-05
09-Jun-05
08-Jun-05
098-Jun-05
08-Jun-05
0%-Jun-05
08-Jun-D5
08-Jun-05

08-Jun-05

Time
13:44.06
13:45.06
13.46.06
13:47:06
13:48.06
13:49.06
13.50.06
13:51:06
13:52:06
13:53:.06
13:54.08
13.55:06
13:56:06
13:57.06
13.58.:06
13:59:06
14:00:06
14:01:06
14:02:06
14:03.08
14:04:06
14:05:06
14.06.06
14:07:06
14:08.06
14:09:06
14:10:06
14:11.06
14:12:06
141308
14:14.06
14:15.08
14.16:08
14.17:06
14:18.06
14:19:06
14:20.06
14:21:06
14:22.06
14:23.06
14:24.06
14.25.06
14:26:06
14:27:06
14:28.06
14.29:06
14:30.06
14:31:06
14:32:06

VMC 3 PU Automatic Spray - VOC

VOC mg/m?

6.59
6.91
6.91
6.91
7.55
739
7.29
14.14
7.55
7.23
10.77
7.55
7.55
10.77
13.08
14.14
20.41
22.50
19.77
21.54
12 86
9.64
9.64
12 .86
9 64
9.64
964
964
964
9.64
964
12.86
19.29
19.29
19.29
16.07
16.07
864
8.80
10.2%9
9.64
10.45
10.45
10.29
7.39
10 45
10.29
10.29
9.64

wWww redwing.org. uk

08-Jun-05
09-Jun-05
08-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
09-Jun-05
098-Jun-05
09-Jun-05
08-Jun-05
08-Jun-05
09-Jun-05

VOC mg/m?
14:33.06 .64
14.34:06 964
14:35:06 1286 |
14:36:06 964
14:37.06 964
14:38:06 9.64
14:39.06 964
14:40:06 964
14:41:06 543
14.42:06 543
14:43.06 6.43
14:44.06 964
Average 11.63
i
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APPENDIX 3

Velocity raw information



Raw Data: PARTICULATE EMISSIONS & VELOCITY PROFILE

Client’ Jaguar Cars Ltd U ; 7 "
Site Address Castte Bromwich ' S
Job Number P-REDO5-039/EBR /Revl: o e
Date : 10/06/2005 . 1l " " Port Depth {cm) - P 4
Qperator(s) Vicki Gavin & Philip Butfer - , = Co ' '
Isokinetic Sampling Information
Stack Reference . |isokinetic Sampling Method 150 9096
VMC1 UV Spray
C " |Samples per Axis 2
Number of Stacks R Stack Area {m2) 0.270
Configuration (Round f Rectanguilar) Re@t'a‘nguia'f . Isokinetic Sample Points {cms)
Dimensions Port Side (mtrs) © 052 1 13.00
Dimensions other {mtrs) . 052 2 39.00
IN‘umber of Sample Ports 2. 3 na
NNumber of Samples per Axis / Port 2 4 n/a
"Nozzle Diameter (mm) © a0 1 Axis 2 Axis
lNozzIe Area (mm?) 50.272 Average [’:‘I’::::‘?:)Fhw Rate 14.81 1568
lDuct Survey
Pitot Coefficlent 1.00©  |Pitot Calibration Date 7T 301406 ¢ Atmos. Pressure (mbars)
Position Distance Axis 1 Temperature Axis 2 Temperature 1020
No. {cms) {ecm H20) {C) {cm H2Q) {C) Static Pressure (cm H20)
1 65 02 . 174 017 T 72 007 |
2 13.0 016 173 048 | 173 1 Axis 2 Axis
3 195 015 7.4 * o5 7.3 Average Velocity Flow (m/s)
4 6.0 014 174 | oas 17.2 5.06
5 a5 S o1 | T 72 Average Volume Flow (Nm%s)
6 0.0 012 73 - 018 17.3 1.37
7 455 o | 174 . 018 72 Volume {m¥s}
L ' b - 133 | 1.41
. Velocity of flow (mis)
491 | 520
Averages 0.14 17.4 0.16 17.2 Reduced Exit Velocity (m/s)
n/a nia
Mean Flue Gas Temp {In K] Tp = [{Msan T1 + Meaan T2y21+273)) = 280,31
Permitted Ratm of gas ¢ readings (C) = (0.95Tp-273} to (1.05Tp-27Y) = 278 to 34.82
Highest Phot Statls Reading (elther sampling line) {em H20} - 0.2
"Lomsl Piltot Static Reading {efther sampling line] (em H20) - 0.1
fRartio Highest/Lowest {Max parmltted = 8:1) 1.82 ;1
lOn site Chackllst Instrument Serial No:
Manometer Leak Check ok - Manometer - “RED 0095
Range of Gas Temps ok Temp (ndicator . -RED 0098
Leak Check (/min) N, Thermocouple 3100443 '
Leak Check 2% Vol (iimin) 0.30 Pitot Tube _ RED 013
Swirl Test (<15") ok

dh=[51.04
K Factor = 9.80

www.redwing.org.uk
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Raw Data: VELOCITY PROFILE

Client _ Jaguar Cars Ltd e T Yrr )
Site Address Browns Lane, Coventry ) . I e
Job Mumber P-REDO5-030/EB/R1/Rev0 ST T
Date 08/06/2005 ' L 1 . Port Depth {cm) [
Operator(s) Vicki Gavin & Philip Butler o : R : i .
Isokinetic Sampling Information
Stack Reference VMC'3 Poljester fisokinetic Sampilng Method 1SO 9096
Auto Cell 2. HSamples pef Axls 2
INumber of Stacks « 4 Ustack Area (m2) 0.312
Caonfiguration (Round / Rectangular) : _4Round" Isokinetic Sample Points (cms}
Dimenslons (mtrs) . L0e3 1 9.20 5 N/A
Cutlet Diameter (If appHcable} (mtrsisec) 2 53.8C 6 N/A
Number of Sample Ports ©2 3 N/& 7 NI,
Number of Samples per Axis / Port 2 4 NA 8 N/A
Mozzle Diameter {mm) - 80 1 Axis 2 Axis
HN;)zzle Area [mm?) 28.278 Average Is(:l:z;tll:}ﬂow Rate 13.43 15.28
[puct survey
Pitot Coefficient 084" Pitot Calibration Date C . 311005 Atmos. Pressure (mbars)
Position Distance Axis 1 Temperature Axis 2 Temperature 1020
No. (cms) {cm H20) (C) {em H20) (C) Static Pressure {cm H20)
1 4.1 0.31 200 co024- | awo0- | w2
2 a5 029 * 200 0.60° o200 1 Axis 2 Axis
3 15.8 cas ] 200 091 To200* Average Veloclty Flow (m/s)
4 22.1 055 . 200 {074 00 B.46
[ 28.4 ’ 066 .0 | o7e L 200 Average Volume Flow {Nm@s})
] 347 0.68 | 200 ©oo0e8 | 0 2.64
7 410 064 © 200 061 |+ 200 Volume {m?/s)
8 47.3 088 " 200 058 | 200 2.47 I
g 536 D51’ ©o200 073" ) 200" Velocity of flow {m/s)
10 59.9 049 = | 200 074, 200 - 7.92 R
Averages 0.52 200 0.67 200 Reduced Exit Velocity (m/s)
NIA N/A
hMom Flue Gas Temp {in K} Tp = {{tMean T1 + Mean T2)2}+273)} = 28300
srmitied Rangs of gas temperature readings [C) = (0.885Tp-273) to {1.005Tp-273) = 18.54 to 21.47
|Hlﬂheﬂ Pltot Static Reading (either sampiing line} {em H2Q) = 0.8
Lowest Pitot Stalle Reading (elther sampiing line} {em H20) = 0.2
Ratls Highest owest (Max pormitted = 3:1) 378 :1
On site Checklist Instrument Seral No:
(IManometer Leak Chezk ok . Manometer a 'RED 0085 ‘
Range of Gas Temps ok . Temp Indicator ' - -R_ED 0086
Leak Check (imin} <010 ___| Thermoroupte o o B3100443
Leak Check 2% Val (fmin) 0.27 Pltet Tube RED 0136
Swirl Test (<15%) ok ‘

dH=]51.04
K Factor & 3.10

— aredwing
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Raw Data: VELOCITY PROFILE

Client Jaguar Cars Ltd . T B
Site Address Browns Lane, Coventry LT T e
Job Number P-REDOS-035/EB/R1/Rev0 i - i i o ' o
Date 08/06/2005 ' _ _ ] _ Port Depth (cm) - |
Operator{s} Vicki Gavin & Philip Butier T U .
Isokinetic Sampling Information
Stack Reference VMG 3 Palyesier j|sokinetlc Sampling Method ISO 9096
. Auto Cgll;_ ) “Samples per Axis 2
|Number of Stacks R Istack Area (m2) 0.312
||Conﬂgurmlun {Round / Rectangular) . Rotnd " Isokinetic Sample Points {cms)
[pimensions (mtrs) 063 1 9.20 5 A
IOuﬂet Dlameter {if applicable) {mtrs/sec) 2 53.80 6 NI
HNumber of Sample Ports 2 3 N/A 7 WA
INumber of samples per Axis / Port 2 4 NiA 8 NA
"Nozzle Dlameter {[mm) 80 1 Axis 2 Axis
h:zzle Area (mm?) 50272 Average ‘s;t'::':::f"’w Rate 19.71 19.32
lDuc‘t Survey
[ritot Coetficient 0.84 Pltot Calibration Date T 3Moms Atmos. Pressure {mbars)
Position Distance Axis 1 Temperature Axis 2 Temperature 1020 '
No. {cms) {cm H20) {C} (cm H20) {C) Static Pressure (cm H20)
1 41 021 - | 7 180 U019 - wos | 019 |
2 95 0.39 T 180 0.33 18.0 1 Axis 2 Axis
3 15.8 0.4 8.0 044 © 18,0 Average Velocity Flow (m/s}
4 221 027 © 180 0.54 ) © 180 6.47
5 28.4 0.35 SRRT-Y) 0.48 . 180 Average Volume Flow (Nms)
6 347 0.2¢ 1 Tido 037 18.0 202
7 41.0 © 03 " 180" S | sos Volume (m¥s)
8 473 04 - 180 02 = |- 180 - 204 [ 2m
9 536 " 048 1. " 180 ] 022" 18.0 Velocity of flow {m/s}
10 59.9 0.42" ’ : 1_8.0 ] 0.18 18.0 653 [ 6.40
Averages 0.35 18.0 0.34 18.0 Reduced Exit Velocity (m/s)
NIA N/A
Mean Flue Gas Temp {in K) Tp = ((Mean T1 « Mean T2}2}+273)) = 291,00
Permitted Rangs of gaa temporaturs readingt (C) = (0.095Tp-273) 10 (1,0051p-273) » 16,56 10 19.46
Highest Pitot Static Reading (cither aampling line} [em H20} & 0.5
Lowest Pltot Statie Reading {elther sampling line} {em H20) = 0.2
Ratlo Highestil owest (Max permitted = 8:1) 3.0 :1
On site Checkli: Instrument Serial No:
Manometer Leak Check ok Manometer ) ) RED 0095
Range of Gas Temps ok Temp Indicator " RED 0086
Leak Check (limin) <010 __ Thermocoupts - ) . 83100443
Leak Check 2% Vol (Wmin) 0.39 Pitot Tube " RED 0136
Swirl Test (<159 ok
dHe [51.04 |
K Factor = 9.88

. (aredwing
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Raw Data: VELOCITY PROFILE

fClient Jaguar Cars Ltd - v
|site Address Browns Lane, Coventry L = PRI
Job Number P-REDO5-039/EBR1/Rev0 Yy Coo :
Date 0970672005 S l " PortDepthicm) . I iR
Operator(s) Vicki Gavin & Philip Butler T T -
isokinetic Sampling Information
Stack Reference VMC3PL  |isokinetic Sampiing Method 150 9096
Automatic Spray Samples per Axis 2
Number of Stacks : 1~ " [Stack Area {m2) 0.385
IConﬂguratlon (Round / Rectangular) Round - Isokinetlc Sample Points {cms)
[Dimensions (mtrs) 070 1 10.22 5 N/A
Outlet Diameter (if applicable} (mtrs/sec) 2 59.78 [ N/A
lNumber of Sample Ports 2 3 N/A 7 NIA
Mmhr of Samples per Axls / Port 2 4 N/A 8 N/A
Nozzle Diameter {mm}) 60 1 Axis 2 Axis
Nozzle Area (mm?) 28.278 Average ":;::m:f"’w Rate 1756 17.28
[Duct Survey
Pitot Coeffictent _ 0847 Pitot Calibration Date “3M05 Atmos. Pressure {(mbars)
Position Distance Axis 1 Temperature Axls 2 Temperature 1025 |
No. {cms) {cm H20) {C) {cm H20) {C) Static Pressure (¢cm H20)
1 46 088 . 240 0.94 L240. 01|
2 10.5 09 C2ap . 095 240 1 Axis 2 Axis
3 175 083 24.0 0.88 © 240 Average Velocity Flow {mis)
4 245 091 - 24.0 © 083 240 10.27
5 I 0.88 1240 0.85 ! 24.0° Average Volume Flow (Nm?¥/s)
6 385 082 | 240 0.83: T 240, 395
7 455 0.84 40 |, 074 T 240 Volume (ms)
8 525 087 240 B B 398 EE
9 595 081 * 240 08, S A0 Velocity of flow {m/s)
10 66.5 0.86: " 24.0 0.82 > ) ~24.0 10.35 I 10.19
Averages 0.87 24.0 0.84 240 Reduced Exit Velocity {m/s)
N/A N/A
Mean Flue Gas Temp (In K) Tp < {((Mean T1 + Mean T2)2}+273}) = 297.00
|[Perméttad Rangs of gas temparature r @3 {C} = (0.685Tp-273) to (1.005Tp-273} = 2252 to 25.49
Highest Pitot Statlc Readling {elther g line] (cm H20) = 1.0
Lowest Pitot Statlc Reading {sithar sampling line) {tm H20) = 0.7
IRatlo Highestowsst (Max permitted = 0:1) 1.28 ;1
On site Ct [instrument Setlal No:
Manometer Leak Check ok Manomete! +RED 0095
Range of Gas Temps ok’ Temp Indicator RED 0086
Leak Check {l/min) _éuo___ | Thermocaupie ) 83100443
Leak Check 2% Val (/min} 0.35 Pitot Tube ‘RED 0136
Swirl Test (<15%) ok
dH=|51.04
K Factor = 3.06

www.redwing.org.uk
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Raw Data: VELOCITY PROFILE

Hgient _ Jaguar Cars Ltd o
Isite Address Browns Lane, Coventry ,
JJob Number P-REDO5-039/EBR 1/Rev0
Date DO/06/2005 ] .. Port Depth {cm}) - I
Operator(s) Vicki Gavin & Philip Butler o
Isokinetic Sampling Information
Stack Reference YMC 3 Manua) [Isokinetic Sampling Method ISC 9086
Bovth 1 Isamples per Axis 2
Number of Stacks 7AYo |Stack Area (m2) 0.454
Configuration {Round / Rectangular) " “Roiing Isokinetic Sample Polnts (cms)
|pimensions (mtrs) 7076 1 5.09 5 NIA
IOutIet Diameter {If applicable) (mtrs/sec) 2 19.00 6 N/A
Number of Sample Ports 2 3 57.00 7 N/A
Number of Samples per Axis / Port 4 4 7091 ] N/A
Nozzle Dlameter {mm) 80 1 Axis 2 Axis
"Nozzle Area {mmt) 28.278 Average Is{;&::;:li:)ﬂow Rate 13.93 13.52
Duct Survey
Pitot Coefficlent 084 Pitot Callbration Date 31M10/05 o " |Atmos. Pressure {mbars)
Position Distance Axis 1 Temperature Axis 2 Temperature . 1025
MNo. {cms}) {cm H2Q) {C) {em H20) {C) Static Pressure (cm H20)
1 49 046" ° |- 240 05 ~ 4[> 240 014 |
2 11.4 0.45. L3240 0.44 240 1 Axis 2 Axis
3 19.0 0.58 240 0.55. 240 Average Veloclty Flow (m/s)
4 26.6 0.64 240 0.58 24.0 809
5 342 064 T 240 056 24,0 Average Volume Flow (Nms)
6 418 058" . 240 047 240 3.67
7 49.4 059 T 240 049" 240 Volume (m¥s}
8 57.0 o5 .| 240 05 .240 3.73 | 3.61
9 £4.6 053 K 240 0.49 24.0 Veloclty of flow {m/s)
10 722 051 24.0 0.58 240 821 ] 7.97
|Averages 0.55 24.0 052 240 Reduced Exit Velocity (m/s}
NA N/A
Mean Flus Gas Tamp (In K} Tp = {{Mean T1 + Mean T22+273)) = 207.00
Pormitted Ronge of gas temperature readings (€} = {0.885Tp-273} to (1.005Tp-273) = z2.52 ta 25.49
Highest Pitot Statle Reading (etther sampling line) {cm H20) = 0.6
flLowest Pitot Statlc Reading {alther sampling line] fem H2Q) = 0.4
[Ratio Highest/Lowest (Max permitted = 9:1) 1.45 -1
On site Checkllst ent Seral No;
Manometar Leak Check ok Manometer ! RED 0095
Range of Gas Temps ok Temyp Indicator - -RED 0096
Leak Check (Kmin) —50.10 _ Thermocouple " 83100448
Leak Check 2% Vol (ifmin) 0.28 Pitat Tube _RED 0138
Swirl Test (<15%) ok
dH={51.04
K Factor = 3.06

www.redwing.org.uk
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Raw Data: VELOCITY PROFILE

www.redwing.org.uk

Ciient Jaguar Cars Ltd * gl
Site Address Browns Lane, Coventry
Job Number P-RED05-039/EB/R1/Rev( )
[Date ) 091062005 Port Depth (cm) [
Joperatorts) Vicks Gavin & Philip Butler ' v B
Isokinetic Sampling [nformation
Stack Reference VMC'3 Hanual |1SoKInetic Sampling Method IS0 9096
"y Bo0th2 fSampies per Axis 4
Number of Stacks ) 1 ) Stack Area (m2) 0454
uconﬂuratlon {Round / Rectangular) " Round’ Isokinetic Sample Points {cms)
[oimensions (mtrs) 0.76 1 5.09 5 A
IOutIet Diameter (If applicable)} {mtrs/sec) 2 19.00 6 N/A
[Number of Sampte Ports .2 3 57.00 7 NA
INumber of Samples per Axis / Port 4 4 70.91 8 A
N&zzle Diameter {mm) .. 60 1 Axis 2 Axis
"Nozzle Area (mm®*) 28.278 Average IT;:E:::;}FIOW Rate 13.36 13.13
IDuct Survey
Jpitot Coefficient 0.84 Pitot Callbration Date 3ioes |Atmos. Pressure imbars)
Position Distance Axis 1 Temperature Axls 2 Temperature ; . 1025
No. {cms) {cm H20) (C) {cm H20) (C) Static Pressure {cm H20)
1 4.9 053 . 240 ' 033 onn 011 |
2 11.4 0.55" 240 0.55 240 | 1 Axis 2 Axis
3 19.0 058 ~ - 240 D.48. 24.0 Average Velocity Flow (m/s)
4 26.6 057 |- 240 046 240 7.81
[ 342 0.5t 240 057 24.0 Average Volume Flow (Nm¥s)
6 418 053 2490 05 ’ 240" 354
7 49.4 0.46 240 0.57 Y240 Volume {m¥s)
8 57.0 0.44 240 049- | v 240 357 P as
9 64.6 0.42 240 048 . 240" Velocity of flow (m/s}
10 72.2 0.45 240 0.44 240 7.68 [ 774
Averages 0.50 24.0 049 24.0 Reduced Exit Velocity {m/s)
N/A NIA
Mean Flue Gas Temp {in K} Tp = ((Msan T1 + Mean T2)$2j+373)) = 297,00
Permitted Range af gas tampereturs readings (€) = (0,835Tp-273) to (4.005Tp-273) = 2252 to 28.49
Highest Pliot Static Reading (elther sampling line} {em H20) = 0.8
ILLwest Pltot Statie Reading (elther sampling line] (cm H20) a 0.3
Ratlo Highest/Lowest (Max permitted = 9:1) 176 ;1
On site Checklist Instrument Serlal No:
Manometer Leak Check ok: Manomster - RED 0085
Range of Gas Ternps ok | ‘Temp Indicator B RED 0085
Leak Check (min) —0.40 Thermocoupte 23100443
Leak Check 2% Vol (Iimin) 0.27 Pitot Tube RED 0138
|Swirl Test (<15%) ok
dhulstos
K Factor = 3.06

a
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Jaguar Cars Ltd Redwing Environmental Ltd
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APPENDIX 4

Isocyanate Results
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APPENDIX 5

Calibration Certificates
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AGL Airtesting Ltd

Horizon House

London Rd Ind. Est.

Baldock, Herts

SG7 6NG

Tel: 01462 898818  Fax: 01462 896870
E-mail: support@agtairtesting.co.uk

METER BOX CALIBRATION SHEET (USING CRITICAL ORIFICES)

METER BOX No. 2036 ]
ORIGINAL Y,
AH @ 51.04
LEAK CHECKED Yes
MAXIMUM VACUUM {inches/tig) 26
_DATE 23/12/2004
CALIBRATED BY Jim Ryan
[ CERTIFICATE NUMBER 111178
0.2463 04353  0.709 X 0.831
RUN NUMBER 1 2 3
ORIFICE COEFFICIENT] 0.2247 | 03858 | 0.5636
INITIAL VOLUME gitres)l 66130 | 6725.0 } 6919.1
FINAL VOLUME Gitres)]l 6711.81 | 68881 | 71825

VOLUME DRAWN (litres)]  98.81 161.1 24345
BAROMETRIC PRESSURE (m/bar)] $89.9 999.9 9999
PRESSURE (mm/H; I 750.17 ) 750.17 1 750.17

TIME min)} 10 10 10
[DRY GAS METER TEMP
INITIAL INLET TEMPERATURE C0)| 23 23 24
INITIAL OUTLET TEMPERATURE (°Q)] 22 22 2
FINAL INLET TEMPERATURE (°C)] 23 24 28
FINAL OUTLET TEMPERATURE °C)] 22 22 23
AVERAGE DGM TEMPERATURE °C)] 225 | 2275 | 2375
AMBIENT TEMP (°C) 22 22 22
AH mmm0l 11 29 84

VOLUME METERED STANDARDI 96.88 158.10 | 238.9229.

ORIFICE VOLUME STANDARD|] 98.14 150.81 | 246.16

YpOF RUNL 40130 | 1.0108 | 1.0303

AVERAGE Yp 1.0180555

MIN Yy 1.0108476

MAX Y, 1.030298

RUN DIFFERENCE (%) 1.9 _|(MUST BE LESS THAN 2%)

DEVIATION FROM ORIGINAL CALIBRATION (%) #DiV/O! 1{MUST BE LESS THAN 5%)
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& CryoService
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We certify that the cylinder contains the following gas mixture

CryoService Limited
. e Warndon Business Park
I Certifi cate of Worcester WR4 9RH
Analysis Telephone: 01905 754500
Fax: 01905 754040
l www.cryoservice.co.yk
Customer
l *Redwing Envirnmenta)
Springfietd Farm
Ansley
I Nuneaton Certificate Number 0035346
Wi rwickshire
l _ CV10 0QU
Order Number PO-RED04-020 Date 27/05/04
I Our Reference Number 0043317 Cylinder Number P2851ZMZ0595
Cylinder Description 70SGMCYL BS3 RPV
l Analysis Method Gravimetric Cylinder Pressure 3000 PSI
l Procedure Numbers Gravimetric Instrument Numbers B/02
Traceable To National Standards UN Number 1956

COMPONENT NOMINAL ACTUAL ACCURACY
CONCENTRATION CONCENTRATION %
Prop ane 800.000 ppm 803.800 ppm 1.00
Nitrogen BALANCE BALANCE
I Date r: 2/5 Signed:
Chemist
I 0005/ 02






