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Introduction

This report relates to a visit to the premises of Burbidge & Son Ltd. at Awson Street
in Coventry on 11" & 12* December 2000 and subsequent dates to complete
measurements on the stain cab stack and other, low usage, jspraying positions. The
purpose of this visit was to carry out emissions mémtonng as part of compliance with
the Environmental Protection Act PG6/33(97) Se:cretary of State’s Guidance- Wood
Coating Processes. The process is authorised by City of Coventry authorisation
number 045,

The emission points were monitored for volatile arganic compounds (VOC) and for
particulate matter.

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

Reference documents
The reference documents used for the emissions momton g were
o PG6/33 Secretary of State’s Guidance- Wood Coating Processes
e MDHS 70- General methods for sarnphn alrborj gasses and vapours

¢ BS 3405- Measurement of particulate emission in¢luding grit and dust
(simplified method)

Sampling protocols
The following protocols were used in the emissions monitoring

e Stack sampling protocol- Measurement of Volatile Organic Compounds

These protocols were submitted to the Authority prior td monitoring and are included
in this report in Appendix 1.

Equipment used
The following equipment was used in the emissions monjtoring

DP-CALC micromanometer and pitot t be
SKC Highlite high volume sampling pump and rotameter
SKC universal constant flow pump and dry-ﬂo owmeter
In-stack particulate filter head using 4mm or6 im nozzle

» Stack sampling protocol- Measurement f airfl
¢ Stack sampling protocol- Measurement of pm}atc matter

. & »

Information on the equipment and appropnate callbratl it details are included in this

report in Appendix 2.

Location and identification of sampling ponﬂts
The location and identification of the sampling|points are shown diagrammatically in

Appendix 3 of this report. /




Deviations from standards

L.

BS3405 Section 8.3

This requires that the particulate sample c lllec:ted I$ @ mmimum percentage
weight of the container mass. It was found with these measurements that even
with considerably extended sampling times it was generally not possible to
achieve this minimum. The results however are consistent between the normal
and extended sampling times.

BS3405 Section 11

Due to the variable work patterns at the spraying positions and the need to run
extended sampling it was not always possible to sainple the same coating
material each time in each stack. This has therefore led to a larger variation
between measurements than specified.

Air velocity at samphng point

The air flow in the stacks was generally turbulent and did not follow the
normal velocity gradient across the diameter of thd stack. In order to minimise
error in the measurement of particulate ethissions ddditional air velocity
measurements were taken at the 0.15D and 0.85D|particulate sampling points
and used to determine the sampling volun:w, The air velocity measurements
did however satisty the requirements of BS3405 section 6.3.2. Repeat air
velocity measurements at the sampling pdints gave readings generally similar
to the original although the turbulence made this difficult to quantify.
Occupancy of booths

The occupancy of the manual spray booths was generally low with a small
quantity of material being sprayed. It was therefore not aiways 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.

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 the guidance position.



Results
A summary of results is given in the following table. The rgsults 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 VOC emissions
average mg/rrlll3 mg/m’
Spraybooth 1- left 08 | 9.7
Spraybooth 1- right 0 | 6.8
Spraybooth 2- left 13 | 983
Spraybooth 2- right 15 | 133
Spraybooth 3 08 | | 15.6
Spraybooth 4 30 | ] 85.4
Stain cab 13.7/ 34.0| | 1466.7
Stain flash-off na_ | | 20.7
Lacquer cab 14 | | 368.4
Lacquer flash-off n/a | | 157.3
QOven 1 na_ | | 13.1
Oven 2 na | 142
Stain kitchen n/a 37.8
Lacquer kitchen n/a 82.2

Conclusions

The particulate emissions are lower than normal for the

Typical emlsswns for the furniture industry are G) 10 mg/
10-15 mg/m’ for high use or poor filter condrtlon

nual spray booths due to

* for normal conditions and

One of the particulate emissions for the stain cab is relatively high due mainly to the
nature of the rapid dry patina stain being applle at the time of sampling. This

probably represents the worst case. The lacquer cab is

a
the nature of the work undertaken and to the ef’f'ectlve mfntcnance programme.

ewer specification and as

such is specified to achieve the 3 mg/m’ limit sét in the Gierman environmental

legislation (TA- Luft).

The VOC emissions are typica

1 for the mdustry and repriesent the different coatings

and different occupancy of the spraying posmons The emission level recorded from

the stain cab was again a wors

it case situation 1ﬁvolvmg he patina stain. For a

conventional solvent stain this would be expected to beapproximately 150 mg/m’.

Yo (I DeC Raol
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SAMPLING PROTOLOL |

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 ll.»ressure, exerted in all directions by
compression or expansion of the air caused by "lhe 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 thF tip are ﬁﬂ'ected 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 jvelocity pressures and the air
velocity in the stack.

The micromanometer can be set to display true velocith 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 of linear flow.
BS 3405 states specific minimum distances, in terms of stack diameters, from
points of turbulence e.g_ fan (3), junction (2) or bend (1). It also states the location
should be at least one diameter upstream of the next point of turbulence. In practice
the greater the distances, the more reliable th%: airflow| In some cases these
conditions cannot be met and measurements in these sjtuations must be taken with

some caution.

3. Measurements
Measurements are taken at a series of points jacross the ducts. The positions of the
points, along with alternative strategies, are given in BS 3405. In situations where
the airflow is not linear, preference is given to measunjpng air velocity at the points

where sampling will occur.

Mike Thomas




SAMPLING PROTO(OL 2

Stack Sampling Protocol- Measurement of particulate rrwatter

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 samp\~ing 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 lig1|1t 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.

3. Sampling
Particulate sampling is taken over a 15-120 minute period at points specified in BS

3405. 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.

4. Presentation of results
Particulate sampling is assessed by weight (gravimetrically). The weight 1S

normally expressed in milligrams.

The volume of air sampled is derived from the samplingf flow rate and the
sampling time. The volume is expressed in cubic metres. Measurement are taken

without correction for water vapour content.

The concentration of particulate matter is expressed as milligrams per cubic metre
-3
ormg.m”.

Mike Thomas




SAMPLING PROTOCPL 3

Stack Sampling Protocol- Measurement of Volatile Organic Compounds

1. Measurements and Analysis
The quantity of VOC’s in a stack is measured by| collecting a sample on a charcoal
adsorption tube. This sample is subsequently ana&ysed by a combination of Gas
Chromatography and Mass Spectroscopy and the weight of VOC’s calculated as
total carbon.

2. Sampling
A 6mm stainless steel probe is inserted into the stack and connected to the charcoal
adsorption tube. The flue gasses are pumped through the adsorption tube for 20-50
minutes at a rate of 100-200 ml/min.

3. Presentation of results
The volume of air sampled is derived from the sampling flow rate and the
sampling time. The volume is expressed in cubic metres.

The flue gasses are analysed to give the weight jof VOCs in terms of total carbon.

The concentration of volatile organic compounds is expressed as milligrams
carbon per cubic metre or mg.m'3.

Mike Thompas




Pre-monitoring information

Company

Address

Contact

Mpanitoring

Contractor

Laboratory

Date/time

Enclosures

Burbidge & Son Ltd

Awson Street
Coventry

Mr J Gwilliam

Emissions from spray baoths andjautomatic spray line to be
tested for particulates and volatil¢ organic compounds to

comply with City of Cov
Act 1990 Authorisation
shown on enclosed draw

rentry Environmental Protection
Number 045. Monitoring locations
ring. All [ocations are internal and

accessible from a short ladder run to minimise health &

safety risk.

Mike Thomas BSc MSc
1a Astwick Road
Stotfold

Hitchin

Herts 5G5 4AP

affiltiated to IEMA

RPS Laboratories Ltd

Unit 12, Watersedge Business Park

Modwen Road
Salford
MS5 3EZ

ukas accredation

Provisionally set to start 11" December 2001

Measurement of arrflow

Measurement of particulate matter
Measurement of volatile organic compounds

Location drawing
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This is to certify that the instrument detailed below
which are pertodically verifted and are traceable to

Customer

Customer Identifier
Manufacturers Name

Type

Manufacturers Serial Number
BSRIA Identifier

Previous BSRIA Identifier

Calibration Date

Recommended Next Calibration Date

Certificate Number

Test Number

Laboratory Conditions

Approved Sigpature

s

.a

-

has been| calibrated using standards
National|Standards where these exist.

Mike Thomas

N/A

TS1

8705 Microanometer

(0110061

23224

N/A

14 Novembe

13 Novembe

23224

N/A

Tenllperatur
Humidity

g 2001

r 24002

e 23+4°C
40+ 15% RH

T Steohens

BSRIA Instrument Solutions
COHd Bracknell Lane West, Bracknell, Berkshire RG12 7AH UK
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Certificate of Calibration

This Dry Flo Flowmeter, model 100A,

serial

number 0156 has been

calibrated against an adjustable precision gas tight syringe, of nominal
volume 100ml, which has been calibrated by filling with distilled water

and determining the weight of water delivered

general principles contained in British Standard
as appropriate. At least ten

and BS 6018:1991 or BS 7532:1991

in accordance with the
Specification 6696:1936

determinations were made at each volume and the mean value was used to
compute the measured volume. The weights used in the determination
were a stainless steel reference set numbered ST1/831310, which have a
certificate issued by the National Physical Laboratory, reference number

08C021/9506, and a stainless stecl

ST1/852298-860416, which have a certificate,

reference set

numbered
issued by the National

Physical Laboratory reference number 08C021/9402.

The measurement results are given in the table

below, where each value

given in the second column represents the average of three readings of the
measured delivered volume of air at 20°C represented by the nominal
value identified in the first column. The Uncertainty of Measurement is =+

0.2ml.

Nomina} Value

(ml) (ml)
20 (From 0 to 20) 19.00|
40 (From 0 to 40) 38.501
60 (From 0 to 60) 58.50;
80 (From 0 to 80) 78.6q
98.00

100 (From 0 to 100)

Certificate number 014

The uncertainties are for a confidence probabi

Measured Volume

Accuracy
Yo

98.00
96.25
97.50
98.25
98.00

D

lity of not less than 95%

4

1019INGS
Ui 6 Leyden Road
JHertfordshire
) :.1 I3 WA
T OTARE 1RG0

ER R R



Model 8704
The advanced Model 8704 DP-CALC has all of the features 0f the Mddel 8702 and more.

The Model 8704 allows storing of up to 500 data points, calculates volumetric flowrare alang with velocity,

converts between actual and standard velocity, and caleulates statistigs 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 tactor. The included software allows downloading of the

dara into o spreadsheet. These features save you time in mk‘ing meashrements and reporting results.

Features

Differential. Pressiire -
Static Presshire .

"Requires use ol a spreadsheet software package
“*ULS, Mational instiute of Standards and Technology

Model 8704

Backed by TSI Expertise
TSI Incorporated has more than 30 years experience in air
flow measurement technology. 1¢s this type of experiency
arxl innovation that provides you with accurate and reliable

instruments. Along with TSI's expertise, each instrument

o

is backed by a two year limited warranty and the industryf
hest service policy. Not only is service performed quickly

.
—

but calibrations are NIST traceable and a free certificate

calibration is included.

@‘2’
I




Models 8702 and 8704 DP-CALC Micromanometers Specifications

Pressure: Physical:
Range: J1245 103735 P (9.3 0 280 mm Hy, <3 o #15 in, HQO) Fxternal/dimensions:| 100 mm » 168 i 2 38 wun
Accuricy: £1% of reading 21 Pa (2001 mm He, 2000 in. Ha) {3V in X A6 in x 13 in)
Resvlution: 1 P Q01 munHg (0.001 in. H;XH Weight {with batterigs): 0.35 kg {076 lis.}
Display: oadigit LD, 15 mn 05 i1 digit heichs
Velocity:
Range!l: £.25 mfs 10 7825 mfs €250 fefmin - 15,500 ftfmin) Printer [Interface:
Accuracy: +1.3% at 10 mfs (2,000 fthnin) Type: Serial
Baud rate: 1200
Instrument Temperature Range:
Operating range: O 10 70°C (32 w0 §58°F) Recommended Maintenance Schedule:
Starage range:  —40 w0 83°C (40 10 185°F) Factory calibration: Annuadly
Averaging Capabitity: (Model 8702 only) §702 DP-CaLc includes the following accessories:
Raaye: Up ta 255 values each of pressure and velocity [ - carrying case b - NIST centificate of calibration
4 - size AA hatteries 1+ operatiom and service mamal
Flow Rate: (Model 8704 only)
Displayed rangeds 1 9,994,000 fi'fmin, mifh, i {704 DP-CaLe inclydes the following accessories:
actor range: 001 12 ; - carry nglc:lsc } -NIST .ccnit'ii;uc n!:c:\lilﬁmlin;\
- statig tube - nperation and service manmy
Flow factor range: 001 1o 999.9 4 - size AA batteries I- dﬂf\'ninudinu software disk

71 4 1 inar
Storage Capability: (Model 8704 only) LA m o wbing

Range: Uy 1o 500 salues

¥ Prewure vebomy msiements ar vast secamitmerndiad below .05 onis anel e best s
Time Constant: 1 velndities wer W16 s,
Values: 1.5, 10, 15, 0r 20 secands T Aceurady i Ranction of converting peesure G vehwoty, Uiverss sl I ey mpoves

when adtust presure valpres oy e
pO\'-'L‘[' Requircmcntw' 3 Avtual fomme i functico oF maximum velocay, presae, Juct aze W oy ] dhennany
Batteries: Four AA-size Alkaline or NiCd rechargeable
Approx. batteey Jife: 24 hours {Alkaline). 7 hours (NiCd)
AC adapter {optional): 7 VDX nominat, 300 mA

correctii.

Spoethcatons e sajecr tochange withot notice.

TSH. :

PR e Pt i = - - »
Vi
TSI incorporated » ‘
Environmental Measuremenlis

and Controls Division ]
Bristol industrial &

500 Carcligan Road Telaphone: (X3 612 490 2907
Sho.rewew.g MN 55126 USA Fax: (01 612 490 2874 l["-')t%seaa;ir:qzssocimes LTD.

2
Portishead, Bristol 8S20 98
Copvrictht @ 1996 by TSI Incorporated Frinted in U 5.A E£ngland
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Calidaptor

Sorew in Hosetail

" allows connaction
of cycione ete. by
flaxible pipe when
Calidapter is fitted
to rtameter

“\ Foam seal

Thread to fit SKC rotameter
* {Latest styls)

L.-;. - Pipa stube for
T connecton to
flaxible pipe

The SKC rotﬂmeter is supplied with an
adapte# and pipe stub fittings which
should|be screwed into position as shown
in the diagra opposite. This provides a
method of connecting either a sampling
head or flexibl pipe to the rotameter.

When usmga I.0.M. head orsimilar, where
there i ls no facility to connect a flexible pipe
Alwavs read from the SKC CALIDAPTOR allows hands free
the¥r0P ofthe |hafi <o) callbmFlon and ensures a good air seal at
float ) | aﬂtlmes.
» Tofit srmply move the pipe stub (if fitted)
and replace it with the CALIDAPTOR. The
sample head is now clipped between the
sprmg‘lcaded ack plate and the foam seal.
Once in place both hands are left free to set
the puanp flowrate.

D

Cl~

Adjustment screws

!

doed LenfEH .
Aanaa et
“'\h‘."tzﬂl"l’l\’:?‘lf‘l
W
V'
*— -

-.‘m‘: ™ ..‘—-« u.r s

howing cyclone being calibrated
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J.S. HOLDINGS

DRY-FLO FLOWMETER MODEL 100A
OPERATING INSTRUCTIONS

Description of Operation Applications

A hollow glass cylinder and near frictionless The DRY-FLO calibrator can be used for the
diaphragm form the measurement element. As gas calibration ofjeither:

is i{moduced otr evacuat(?d ﬁfom one end of the gas flow-rate (using an external timer)
cylinder, the diaphragm is displaced by an equal sa‘mple volumes up to 2 maximum volume of
volume. The flow rate (using an external timer) or 100 mi

volume sampled is read off from a graduated scale. ) 0oL o
Typical applications include calibration of:

Construction low flow air sampling pumps

h:‘md pumps for indicator tubes

The tube and diaphragm of the measuring element (e.g. Draeger, Gastec)
are constructed from borosilicate glass with

plastic sealing caps. A steel channel with WARNING:
aluminium connector blocks secures the glass tube. ‘
The top of the instrument is protected by a THE CALIBRATOR 1S NOT COMPATIBLE

transparent dust cover. WITH LIQUIDS




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

ults
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