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Introduction

This report relates to a visit to the premises of Burbidge & Son Ltd. at Awson Street
in Coventry on 23™ January 2006 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

¢ 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

¢ Stack sampling protocol- Measurement of airflow
e 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

s DP-CALC 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 booths 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.

Tt 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 1.3
Spraybooth 1~ right 0.8
Spraybooth 2- left 0.6
Spraybooth 2- right 1.5
Spraybooth 3 -
Spraybooth 4 1.5

Stain Cab 1 9.2
Lacquer Cab 2 1.3

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. Thisisa
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 gas 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 sitvations must
be taken with some caution and do not comply with the standard.

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 EN 13284-1:2001. 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.

Air 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.

2. 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
13284-1:2001, 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 coliected. Dummy filters are used for internal
calibration.

4. 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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Model 8704

The advanced Model 8704 DP-CALC has all of the features of the Model 8702 and more.

The Model 8704 allows storing of up to 500 data points, calculates volumetric flowrate along with velocity,
converts between actual and standard velocity, and calculates statistics such as average, minimum, maximum
and count. The saved data can then be recalled or downloaded to a computer for further analysis.
Volumetric flowrate calculations also include a K factor. The included software allows downloading of the

Jdata into a spreadsheet. These features save you time in taking measurements and reporting results.

Features

px_f{g_rgntzat Pressure L
Static: Pressure o
Velocity -

Volumetric Flowrate. -
Calculates miinfmax -~ ...
Varrable Time Constant
Den51ty Cotrection -

Calculate Average

Data i.oggmg' .
Data Repomng Soﬁware

Printer Qutput Lo
N!S ** Calubratron ,Cemhcate "f

*Requires use of a spreadshest software package
*'11.S. National Instijute of Standards and Technology

Model 8704

Backed by TSI Expertise

TSI Incotporated has more than 30 years experience in air
flow measurement technology. It's this type of experience
and innovation that provides you with accurate and reliable
instraments. Along with TSI’ expertise, each instrument
is backed by a two year limited warranty and the industry’s
hest service policy. Not only is service performed quickly,
but calibrations are NIST traceable and a free certificate of
calibration is included.

|

@
il




Models 8702 and 8704 DP-CALC Micromanometers Specifications

Pressures

Range: S1245 10 3735 1% {-9.3 to 28.0 sun Hyg, -5 to +15 in. Hx)
Accuracy: +1% of reading #1 Pa (2001 mm He, 20,005 in. HaO)
Resolution: 1 P, Q01 qunHg (0001 in. H20)
Velocity:
Rangel: L35 wmfs 1o 78,5 mifs (230 fifrmin - 13,300 ftfmin)
Accuracy: #1.5% ag [0 mfs (2,000 frfmin)

Instrument Temperatuze Range:
Operating rapges O ta 70°C (32 1 198°F)
Storage ranger 40 10 B3°C (-40 w 185°F)

Averaping Capabifity: (Model 8702 only)
Range: Up 10 255 values each of pressure and velocity

Flow Rate: {Model 8704 only)

Displayed ranged: 1o 9,999,000 {tfinin, m'fh, Ifs
“Factor range: 001t ]

Flow facter ranget Q01 1 9999

Storage Capability: (Model 8704 only)
Range: Up to 500 values

Time Constant:
Values: 1.5, 18, 15, or 20 seconds

Power Requirements:

Batteries: Fuur AA-size Alkaline or NiC rechangeable
Approx. battery lifr 24 hours (Alkaline), 7 houss (NiCd)

AC adapter (optional): 7 VIXC nominad, 300 mA

Specifications are sabject o chmnge withoat netiow.

TSI Incorporated

Envircnmental Measuremernils

and Controls Division

S00 Cardigan Foad Tefephone: Q01 612 490 2607
Shorewew. MN 55126 USA Fax: 001 12 490 2874

Copyright ¥5 1996 by TSI Incorporated Printed in US.A.

Physical:
External dimensions: 100 mm = 168 mm X 38 nun
(39 in 5 G0in ¥ 1 ind
Weight {with batteries): 033 kg (76 1h.)
Display: Fodipi LI, 15 mm (&6 ) igit heieh

Printer Intecfuce:
Type: Serial
Baud rate: P00

Recommended Maintenance Schedule:
Factory calibrations Annually

8702 DP.CALC includes the following accessories:

| - carrying case { - NIST certificate of calibration
4 - size AA batteries 1 - uperation and service monual

8704 DP-Cate includes the following nccessories:

I - camrving case I - NIST centiticiue of calibration
[ - static tube 1 - aperation and sepvice mamial
4 - stze AA batteries 1 - downkmding softwage disk

244 moof tubing

I Presstere velocity measeemenis an st secomitietided below 508 rif amd ane beot ~unted
e velogities over 1016 mfs.

I Accurcy i+ 4 fancinn of converting pressie To vehaty {3mvenst i s URncy tnproves
when sen] presaure vadies increae.

1 Actal rnge 183 fienction of weemiut sebocty, presae, duct vz, K freon aned deasy
cormeciion.

Bristol Industrial &
Research Assoclales LTD.
£0. Box No, 2

Portishead, Bristol BS20 9JB
England




Calidaptor

. Back plate

Serewin Hosatall

aliows connagtion
of cyclang alc, by
floxible pips whan
Caligapter is fitted
to rotameter

T~
. Foam geal

Thread to i SKG rotameler
{Latest styla}

_— Pipa atube for
TT connection to
fexible pipa

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 or flexible pipe to the rotameter.

When using an 1.0.M. head or similar, where

there is no facility to connect a flexible pipe
Always read from the SKC CALIDAPTOR allows hands free
the TOP of the calibration and ensures a good air seal at
float “HF alttimes.

e e awa-=.  Tofit simply remove the pipe stub (if fitted)
22 and replace it with the CALIBAPTOR. 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 flow rate.

Pipe stub fitting
Adjustment screws
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Appendix 3- Location and Identification of Sampling Points
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Appendix 4- Results
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