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Introduction

This report relates to a visit to the premises of Burbidge & Son Ltd. at Awson Street
in Coventry on 28" January 2008 and subsequent dates to complete measurements.
The purpose of this visit was to carry out emissions monitoring as part of compliance
with The Pollution Prevention and Control (England and Wales) Regulations 2000.
The process is authorised by City of Coventry, permit number PPC/045.

The emission points were monitored for particulate matter as appropriate.

The process conditions at the time of monitoring were typical operating conditions
unless noted.

Reference documents

The reference documents used for the emissions monitoring were
e PG6/33 Secretary of State’s Guidance- Wood Coating Processes
e EN 13284-1:2001, tangential method

Sampling protocols
The following protocols were used in the emissions monitoring

e Stack sampling protocol- Measurement of airflow
o Stack sampling protocol- Measurement of particulate matter

These protocols are included in this report in Appendix 1.

Equipment used
The following equipment was used in the emissions monitoring

¢ DPM TT570S micromanometer and pitot tube
e SKC Highlite high volume sampling pump and rotameter
e In-stack particulate filter head using 4mm nozzle unless specified

Information on the equipment and appropriate calibration details are included in this
report in Appendix 2.

Location and identification of sampling points
The location and identification of the sampling points are shown diagrammatically in
Appendix 3 of this report.

Deviations from standards
1. Due to the variable work patterns at the spraying positions and the need to run
extended sampling times it was not always possible to sample the same
coating process each time in each stack. This can potentially lead to a larger
variation between measurements than might be expected.

2. The air flow in the stacks was generally turbulent and did not follow the
normal velocity gradient across the diameter of the stack. In order to minimise
error in the measurement of particulate emissions additional air velocity
measurements were taken where necessary at the 0.15D and 0.85D particulate
sampling points and used to determine the isokinetic sampling rate.



3. The occupancy of some spray positions was generally low with a small
quantity of material being sprayed. It was therefore not always possible to take
the requisite number of samples. In some instances specific spraying
operations have been targeted to give an indication of potential worst case
situations.

4. Sampling ports
The sampling ports in the manual spray booths, in particular spray booths 3
and 4, have been sited closer to the extraction fans than normally
recommended for representative sampling.

Results
A summary of results is given in the following table. The results in detail are given in
Appendix 4.

It is difficult to estimate the accuracy of the results given the variability of the process
and plant. Probable significant errors in the measurement of particulate matter are
from air turbulence (10%) and low weight sample weighing (10%).

Stack Position Particulate emissions
average mg/m’
Spraybooth 1- left 1.4
Spraybooth 1- right 2.1
Spraybooth 2- left 0.7
Spraybooth 2- right 1.9
Spraybooth 3 1.1
Spraybooth 4 0.9
Stain Cab 1 0.4
Lacquer Cab 2 0.7

Conclusions and Discussion

The particulate emissions were lower than normal for the manual spray booths due to
the nature of the work undertaken and to the effective maintenance programme.
Typical emissions for the furniture industry are 0-10 mg/m’® for normal conditions and
10-15 mg/m* for high use or poor filter condition.

The occupancy of some spray booths was relatively low reflecting the reduced
workload for these positions. The particulate measurements were taken when these
positions were in use.
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SAMPLING PROTOCOL 1

Stack Sampling Protocol- Measurement of airflow

1. Instrumentation
The preferred instrument for measuring airflow in stacks is the pitot tube. This is a
differential pressure probe designed to cause minimal turbulence when inserted into the
airflow. The total pressure within the stack comprises of Velocity pressure, caused by
the movement of the air, and Static pressure, exerted in all directions by compression or
expansion of the air caused by the process e.g. extraction fan. The BS 1042 pitot tube
has an ellipsoidal tip that is aligned into the direction of flow. The pitot tube has two
separate tappings. The tip is affected by total pressure in the stack whereas the tappings
perpendicular to the tip are affected by the static pressure only. The velocity pressure is
the difference between the two.

The pressures exerted on the pitot tube are measured by an electronic micromanometer.
This provides the static and velocity pressures and the air velocity in the stack.

The micromanometer can be set to display true velocity readings by automatically
correcting for actual test point gas density using independently measured test
temperature and barometric pressure.

2. Measuring site location
Wherever possible the sampling port should be located in a region with sufficiently high
and homogeneous air flow. As a guideline the minimum distances, in terms of stack
diameters, from points of turbulence should be as follows; fan (3), junction (2) and bend
(1). The location should be at least one diameter upstream of the next point of
turbulence. In practice the greater the distances, the more reliable the airflow. In some
cases these conditions cannot be met and measurements in these situations must be
taken with some caution.

3. Measurements
Measurements are taken at a series of points across the ducts. The positions of the
points, along with alternative strategies, are given in the relevant particulate sampling
standard. In situations where the airflow is not linear, preference is given to measuring
air velocity at the points where sampling will occur.

Mike Thomas



SAMPLING PROTOCOL 2

Stack Sampling Protocol- Measurement of particulate matter

1.

Aur velocity in stack

Measure the airflow in the stack using pitot tube, micromanometer, barometer and
thermometer. The micromanometer can be set to display true velocity readings by
automatically correcting for actual test point gas density using independently
measured test temperature and barometric pressure.

. Isokinetic sampling for particulate matter

In isokinetic sampling the velocity of flow into the sampling head is matched to the
airflow velocity in the stack. This ensures an even flow of lighter particles into the
head. If the sampling flow is set too low the light particles tend to be carried around
the head by the airflow. If set too high, the light particles are pulled into the head from
outside sampled volume of air. The required sampling rates can be determined by
calculation or from standard tables.

. Sampling

Particulate sampling is taken over a 120-210 minute period at points specified in EN
13284-1:2002, tangential method. The samples are collected onto a pre-weighed glass
fibre filters in an assembly inside the stack. The filters are reweighed to determine the
quantity of particulate matter collected. Dummy filters are used for internal
calibration.

. Presentation of results

Particulate sampling is assessed by weight (gravimetrically). The weight is normally
expressed in milligrams.

The volume of air sampled is derived from the sampling flow rate and the sampling
time. The volume is expressed in cubic metres. Measurements are taken without

correction for water vapour content.

The concentration of particulate matter is expressed as milligrams per cubic metre or
-3
mg.m™.

Mike Thomas
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CALIBRATION CERTIFICATE

Micromanometer Type: TT 570S
Serial Number: 6012
Test Date: 13/03/2007
Calibration Indicated Error
Points Readings
g%’ Pascals
POSITIVE
40 40 0
80 80 0
160 160 0.0%
400 400 0.0%
800 800 0.0%
1.60 1.60 0.0%
3.00 3.00 0.0%
6.00 6.00 0.0%
NEGATIVE
-6.00 -6.00 0.0%
-3.00 -3.00 0.0%
~ -1.60 ~-1.60 0.0%
N -800 -800 0.0%
-400 -401 0.3%
-160 -160 0.0%
-80 -80 0
-40 -40 0

: Unit 11, Top Angel, Buckingham Industrial Park, Buckingham. MK 18 1TH
" Tel/Fax: 01280 817122 = e-mail: dpm@ttseries.com www.ttseries.com

Room Temperature: 21°%

Due Date: 13/03/2008
Calibration Indicated Error

Points Readings

m/sec
5.0 5.0 0.0
8.2 8.2 0.0
11.5 11.5 0.0%
15.0 15.0 0.0%
16.3 16.3 0.0%
25.8 25.8 0.0%
36.5 36.5 0.0%
50.0 50.0 0.0%

The velocity range is calibrated
for ellipsoidal nose (NPL Type)
pitot static tubes used at air
density 1.20 kg / m®.

The above mentioned instrument has been calibrated against a instrument whose serial number
is 2288 which in turn has been calibrated against equipment that is traceable to UK

National Standards via Sheffield Testing Laboratories.(UKAS number 0157)

Signed:

H Khimjt uaubrau?nf Uftficer.

Assaciated Instrument Repairs Ltd. Trading as DP Measurement.
Company Reg. No: 3485904 VAT No: 685 868 755
Registered Office: Ebenczer House, Poole Road, Bournemouth, Dorset, BH2 5QL.
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Calidaptor

Screw In Hosstail.
" allows connsction
of cyclona etc. by
flexible pipe when
Calidapter is fitted
ta rotameter

“\\ Foam sel

Thread to fit SKC rotameter
(Latest style)

Pipe stube for
T connection to
fiexible pipe

The SKC rotameter is supplied with an
adapter and two pipe stub fittings which
should be screwed into position as shown
in the diagram opposite. This provides a
method of connecting either a sampling
head orflexible pipe to the rotameter.

When using anl.0.M. head orsimilar, where
there is no facility to connecta flexible pipe
the SKC CALIDAPTOR allows hands free
calibration and ensures a good air seatf at
- alitimes.

- =« == Tofit simply remove the pipe stub (if fitted)
and replace it with the CALIDAPTOR. The
sample head is now clipped between the
spring loaded back plate and the foam seal.
Once in place both hands are left free to set
the pump flowrate.

Always read from
the TOP of the
float

Pipe stub fitting

Adjustment screws

Set up showing cyclone being calibrated



CERTIFICATION OF NIST (NBS) TRACEABILITY

The DryCal DC-Lite is a true primary flow standard: Calibration is neither
required or possible as accuracy is dependent upon the dimensions of the flow
measuring cell and the accuracy of the internal computer's crystal clock.
Verification of NIST traceability depends upon verification of these dimensions.

BIOS International certifies that the following DryCal DC-Lite has been
tested against NIST-traceable measuring instruments, which are periodically
checked by, approved testing laboratories:

e Cell DC-L500 Serial Number I.D. 0.3660 inch % 0.0005 inch

e Cell DC-L5SK Serial Number 1.D. 0.6270 inch % 0.0005 inch
e Cell DC-L12K Serial Number Z-2 A Z_  1D. 0.9450 inch % 0.001 inch

1.D. 1.2810 inch £ 0.001 inch

Cell DC-L20K Serial Number

e Cell DC-L4A0K Serial Number L.D. 1.7500 inch £ 0.001 inch

AN

Encoder Length 0.900 inches £ 0.001-inch \/

A

SRR
[ ]

e Encoder Length 1.300 inches £ 0.001-inch
Certified with Mitutoyo Master Gage Blocks NIST Test Number 821/256463-96

Date Off’ 7, Z%

By

(

¢ Timing Output

DCL: 100.07285 ms £ 0.05% (100.0228 to100.1289 ms)
Certified with Phillips Universal Counter/Timer NIST Test Number 971062

By,

DateM Z 999
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Appendix 3- Location and Identification of Sampling Points
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Appendix 4- Results
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