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Introduction
This report relates to a visit to the premises of Burbidge & Son
in Coventry on 19™ January 2005 and subsequent dates to com

The purpose of this visit was to carry out emissions monitoring

with the Environmental Protection Act PG6/33(97) Secretary of

Ltd. at Awson Street

pLete measurements.

s part of compliance
' State’s Guidance-

Wood Coating Processes. The process 1s authonsed by City of Coventry authorisation

number 045,

The emission points were monitored for particulate matter as appropnate.

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

Reference documents
The reference documents used for the emissions monitoring we

PG6/33 Secretary of State’s Guidance- Wood Coating |
EN 13284-1:2001, tangential method

Sampling protocols
The following protocols were used in the emissions monitoring

Stack sampling protocol- Measurement of airflow
Stack sampling protocol- Measurement of particulate m

]
These protocols are included in this report in Appendix 1.

Equipment used
The following equipment was used in the emissions monttoring

DP-CALC micromanometer and pitot tube
SKC Highlite high volume sampling pump and rotamets
In-stack particulate filter head using 4mm nozzle unless

Information on the equipment and appropriate calibration detai
report in Appendix 2.

Location and identification of sampling points
The location and identification of the sampling points are show

Appendix 3 of this report.

Deviations from standards

1. Due to the variable work patterns at the spraying posit

extended sampling times above the 30 minutes minimu

stated in PG6/33, it was not always possible to sample

process each time in each stack. This has therefore led
between measurements than might be expected.

The air flow in the stacks was generally turbulent and d

normal velocity gradient across the diameter of the st
error in the measurement of particulate emissions addi
measurements were taken where necessary at the 0.15

perating conditions

e
'rocesses

atter

er

specified

Is are included in this

rn diagrammatically in

ions and the need to run

for particulates

the same coating
to a larger variation

id not foliow the
k. In order to minimise

ional air veloeity

b

and 0.85D particulate




sampling points and used to determine the isokinetic sam

Sampling ports

The sampling ports in the manual spray booths, in partic
and 4, have been sited closer to the extraction fans than

Results

A summary of results is given in the following table. The results

Appendix 4.

It is difficult to estimate the accuracy of the resuits given the v

and plant. Probable significant errors in the measurement of p
from air turbulence (10%) and low weight sample weighing (1

Stack Position Particulate emissions
average mg/m’
Spraybooth 1- left 0.5
Spraybooth 1- right 0.2
Spraybooth 2- left 20
Spraybooth 2- nght 0.4
Spraybooth 3 1.0
Spraybooth 4 1.1
Stain Cab | 0.9
Lacquer Cab 2 1.5

Conclusions and Discuassion

The particulate emissions were lower than normal for the man
the nature of the work undertaken and to the effective mainten
Typical emissions for the furniture industry are 0-10 mg/m’ fos

10-15 mg/m’ for high use or poor filter condition.

The stain and lacquer cabs are specified to achieve the 3 mg/m

the German environmental legislation (TA- Luft).
The occupancy of some spray booths was relatively low reflec

workload for these positions. The particulate measurements w
positions were in use.

\C\’V" Jon oS

The occupancy of some spray booths was generally low
of material being sprayed. It was therefore not always pd
requisite number of samples. In some instances specific §
have been targeted to give an indication of potential wor

pling rate.

with a small quantity
ssible to take the
praying operations
st case situations.

ular spray booths 3
the guidance position.

in detail are given in

;

ability of the process

articulate matter are

).

1al spray booths due to
ance programme.
normal conditions and

¥ particulate limit set in

ting the reduced
ere taken when these




Appendix 1- Sampling Protocols




Stack Sampling Protocol- Measurement of particulate matte

L.

. Sampling

. Presentation of results

SAMPLING PROTOCOL 2

Air velocity in stack

ey

Measure the airflow in the stack using pitot tube, micromanofmeter, barometer and

thermometer.
The micromanometer can be set to display true velocity read

ings 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

ead 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 tepd 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 samp

determined by calculation or from standard tables.

ing rates can be

Particulate sampling is taken over a 120-210 minute period 4t points specified in

EN 13284-1:2001, tangential method. The samples are colle

cted onto a pre-

weighed glass fibre filters in an assembly inside the stack. The filters are

reweighed to determine the quantity of particulate matter co
are used for internal calibration.

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

lected. Dummy filters

The weight 1s

The volume of air sampled is derived from the sampling flow rate and the

sampling time. The volume is expressed in cubic metres. Md
without correction for water vapour content.

asurements are taken

The concentration of particulate matter is expressed as milligrams per cubic metre

or mg.m’j.




SAMPLING PROTOCOL |

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 1s 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 betweern the two.

The pressures exerted on the pitot tube are measured by an electronic
micromanormeter. 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 independenﬂy 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 fgllows; 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 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.




Appendix 2- Equipment Used
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Always read from
the TOP of the
float

F i ¥

atidaptor
.— Back plate

Screw in Hosetall.
" atiows connection
of cyclone ete, by
Texible pipe when
Catidapter is fited
ta ratameter

N
“~. Foam seal

Thread to fit SKC rotameter
" {Latest style)

Pipe stube for
T connection to
flexiblo pipe

The SKC rotameter is supplied with an

adapter and two

pipe stub fittings which

shouid be screwed into position as shown

in the diagram o

pposite. This provides a

method of connecting either a sampling

head or flexible pi#

e to the rotameter.

When using an .O/M. head or similar, where

there is no facility
the SKC CALIDA

to connect a flexible pipe
PTOR allows hands free

calibration and ensures a good air seal at

all times.

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 bot

Set up showing cyclone being calibrated

h hands are left free to set

the pump flow rate.

i

4

~

LT




Model 8704

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

The Madet 8704 atlows storing of up to 500 data points, calculates volumetric flowrate along with velociry,

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.

nlumetric Howrate calculations also include a K factor. ¢ included soffware allows downloading of the
Vol tric fl te calculat 1 lude a K factor. Th luded soft 1l | Joad of th

data into a spreadshect. These teatures save you time in taking measuremgnts and reporting results.

Features
Differential Pregsure

"Aequites use of a spreadsheet soltware package
“*U.S. Nationat institute of Standards and Technology

Backed by TSI Expertise

TSI Incomporated has more than 30 years experience in air
flow measurement technelogy. It's this type of experience
and innovation that provides you with accurate and reliable
instruments.  Along with TSI's 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.

Model 8704



Models 8702 and 8704 DP-CALC Micromanometers Specifications

Pressure:
Range:
Accuracy:

Resolution:

Velocity:
Rangel:
Accuracy:

1243 e 378 T 0 0 280 man Hy, 3w+ 15 inG HpO)
+1% of peaeling 21 Pa (£0.01 mim He, 20005 in. H:O)
1 Pa, Q.01 nunHy (0001 in. HAY)

123 s 10 785 mafs { 25¢ tfmin - 15,500 (ifmin)
+1.3% ar 10 b {2,000 Bfuind

Instrument Temperature Range:
Operating range: O 10 70°C (32 10 158°F)

Storage range:

<40 to 83°C (- 40 10 183°F)

Averaping Capability: {Model 8702 only)

Range:

Up t0 235 values each of pressuge and vehwity

Flow Rate: {Model 8704 only)
Displayed range’: to 9999000 it fmin, mifh, ifs

4

actor ranpe:

(U T

w favtoe range: 001 109999

Storage Capability: {Model 8704 only}

Range:

Uj‘ o 300 valmes

Time Constant:

Values:

1.3, 10, 13, or 20 seconds

Power Requirements:

Batteries:

Approx. battery life:

Four AA-size Alkaline or NiCd rechangeabde
24 hours (Alkaline). 7 hours {NiCd)

AC adapter {optional): 7 VDX nominal, 300 mA

Spevdicauoms are wbjear to e withowt nvtive.

TSI Incorporated
Envil Measurements

and Conitrois Division

500 Carcfigan Road
Shorgview, MN 55126 USA

Telephone. 001 612 490 2807
Fax: 001612 490 2674

Crpyreghl € 1996 by TS inconsaratod

Prinded in ULS A

Physical:

External dimensions: 10D men & 168 nun s 38 s

(i x6oin w Ly ind

Weight {with batteries): 033 kg (070 1h.)

Display: 4+iigit LY, 15 (Q.6 in 3 dizit heiwly

Printer Interface:
Type: Syrial
Baud rate: RN

Recommended Maintengnce Schedule:
Factory calibration: Annually

8702 DP-CALC includes the following accessories:
I - carmying case 1] NIST centificare of calibeation
4 - size AA harreries L uperation and service el

8704 DP-CaLc includes the following accessories:

1 - carrying case 1- NIST cetiticate of calibrucion
I - static tube 1]+ operation and service manual
4 - size AA batteries Y- downdoading sofeware disk
T4 moof rubing

1 Preseure vebocy measrements hre rat recommended belon 308 i e b NN
e veloe yties over I8 mifs.
2 Acoumacy v a himetion of convegtang paessire teo vekw i, [ onveish s sy smpn e
when actil pressure sabies morease
3 Acuml fange w2 Rancoon of masemom velioy, presme, dine e K ot aund ety

CaTTecth .

o/ o el uit

Bristol industrial &
Research Associates LTD.

P.Q. Box No. 2
Portishead, Brislot 8520 9J8
England
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CERTIFICATE OF CALIBRATI

Issued By BSRIA Instrument Solutions
. Date of Issue (1 March 2004

M= il =T
BSRIA Instrument Solutions
Old Braclknell Lane West, Bracknell, Berkshire RG12 7AH UK
Tel: +44 (0) 1344 459314 Fax: +44 (0) 1344 714868

e mail: info@bis.frn website: www.bis.fm

o~

Certificate Number
STDOGBO4

Page 1 of 2 Pages

Approved Signatory

L % rotter

13D, Stephens

.ustomer - MIKE THOMAS.

Date Received : 01 March 2004

Instrument - System D : 720
Description : Micromanometer
Manufacturer : TSI
Model Number : 8705
Serial Number : 00110061

Procedure Version :

MA170V1

Environmental Conditions

Temperature ; 221°C +/-4°C
Relative Humidity : 30.1% +/- 15%

Comments

instrument allowed to stabilise prior to reading.
. True Differential pressure applied.

Insirument "zeroed" prior to slart of procedure.

BSRIA Cafibration identifier:31760

As found results.

Traceability Information

instrument description
FC0550 Differential Pressure Catibrator

Serial number
0010275

01089

Calibrated By : D.M.Tovey. Date of C

This centificate provides traceability of measurciment to rec
Laboratory or other recogaised National Standards laboratorics,
Capyricht of this cerificate is owned by the issuing laboratory: and may net be reproduced except wikh the y
This centificale complies with the requircments of BS EN 30012-1:1993 {1SO 10012-1:1992).

Mains Votta%;e :
Mains Freqg

Certificate n

240V +/- 10V
ency : 50Hz +/- 1Hz

Cal. Period
52

Cal. Date
17/12/2003

umber

libration : 01 March 2004

sised National Standards. and to the units of nicasurement realised at the National Physicul

ror wriltest approval of the issuang laboratory.




Appendix 3- Location and Identification of Sampling Points
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Appendix 4- Results
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