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Cleaner Production

SME Case Studies

REDUCE PAINT LOSSES AND SOLVENT EMISSIONS
WITH HVLP SPRAY GUNS

FURNITURE MAKERS, EL SHOURA VILLAGE, DAMIETTA, EGYPT

Introduction

Dammietta has thousands of skilled
hand-carvers, which makes the
Governorate the “furniture capital”
of Egypt. EI-Shoura village in
Dammietta has around 1,100
furniture  workshops. Volatile
Organic Compound (VOC)
emissions from the spray painting
activities of these workshops
has been a nuisance both in the
workplace and to nearby residents.
Water based paints would be more
environmentally friendly, however
there has been resistance to its use
because of higher costs and market demands for the gloss
finish obtained from solvent based paints.

SEAM introduced High Volume Low Pressure (HVLP) spray
guns to improve paint transfer and reduce solvent emissions.
Costing LE2,000 per gun savings on paint losses of up to
LE3,360 per year per gun were obtained.

HVLP spray gun

Spray Painting in El Shoura

Most furniture workshops employ less than 5 staff and are
commonly located on the ground floor of residential buildings.
Sanding and spray painting is frequently carried out in the
streets causing nuisance to the neighbourhood. The final
polyurethane finish, can be done in one of the 25 spray booths
in the village that have proper enclosure and air pollution
control systems, although often it is still done in the streets
because of the cost.

Furniture Sanding and Spray Painting Process
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Cleaner Production Opportunities

P Cleaner Production Opportunity Assessments (CPOA)
of 10 factories highlighted excess losses of paint using

conventional spray guns, estimated to have a paint transfer
efficiency as low as 20-30%.

P Baseline study of 100 workshops indicated that spray
workers and owners were willing to change their practices
provided paint quality was comparable, costs of operation
did not increase and risks to health were reduced.

P Collection of health data indicated that most workers do
not follow simple health and safety requirements (e.g. face
masks) and many suffer respiratory health problems.

P More efficient spray guns were found to be available in the
local market but at a cost 8 times that of the more commonly
used conventional guns.

Cleaner Production Implementation

A cost effective solution to reduce spray paint losses and solvent
emissions was the use of HVLP guns. These guns atomize
paint by delivering a high volume of air at a low pressure (less
than 10 psi), which results in less overspray, bounce and blow
back. Typically the transfer efficiency with HVLP gun is 50 to
65%. The finer atomization also produces a smoother finish.

Six workshops were held to raise awareness and train 100
spray painters on the use of the HVLP guns. During these
workshops 12 factories were selected and provided with one
HVLP and one conventional gun (from two different suppliers)
to test and compare the two guns over a period of 6 weeks
on polyurethane applications. Results showed an average
20% decrease in paint usage using the HVLP gun. At the
end of the test period factories had the option of purchasing
or returning the HVLP guns. Eight of the factories opted to
purchase; the four that did not were satisfied with the results
but wanted to check other suppliers as one type of HVLP was
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considered heavy and needed more training/experience on
nozzle adjustments.

One of the lessons learnt was that spray gun transfer
efficiencies vary considerably depending on the size of the
object being painted, the distance between the spray gun and
the object, the viscosity of the coating and, most importantly,
the painters’ techniques.

HVLP systems are sensitive to changes in temperature, pressure
and air flow rate. The operator must monitor these conditions
to ensure that proper transfer efficiencies are maintained.
Solvent-based paints (epoxy, lacquer, polyurethane, and oil-
based enamels) require a solvent to adequately clean the
spray guns.

VOC emissions were measured at two factories during spray
painting. With HVLP guns, solvents in the work environment
were found to be 30-62% less than when the conventional guns
were used. Comparative analytical results are given below.

VOC Analysis in Hany Al Boghdady Workshop

Measured Values, ppm
Conventional | HVLP Spray| Reduction
Parameters Spray Gun Gun Percent
Acetone 360 252 30 %
Isopropyl Alcohol 70 36 48.5 %
Methyl Ethyl Ketone 102 90 11.8%

VOC Analysis in Othman Khalifa Workshop

Measured Values, ppm
Conventional | HVLP Spray| Reduction
Parameters Spray Gun Gun Percent
Acetone 145 116 20 %
Isopropyl Alcohol 49 18.5 62 %
Methyl Ethyl Ketone 45 20 55.5%

Cleaner Production Pays

The average production rate across the workshops was 3 rooms
per week (one room corresponds to 5 to 6 pieces of furniture).
Each room consumed around 5.5 kg of polyurethane, 2.5 kg of
hardener and 1 kg of solvent at a total cost of LE 140. The cost
of polyurethane coat using the conventional gun thus worked
out to LE 16,800, per year (40 work weeks). On average, the
use of HVLP guns reduced the consumption of polyurethane by

20%, leading to material savings of LE 3,360 per year. For the
typical cost of HVLP guns of LE 2,000, the payback period was
only 7 months. If all the 1,100 workshops in El Shouraa were
to use HVLP guns, then this would result in emission reduction
of 216 tons/year of solvents and potential savings of up to LE3
million.

Other benefits of the HVLP guns included: a) improved air
quality in the work environment; and b) better quality finish.

More information

Further information can be obtained from the Egyptian
Environmental Affairs Agency. Additional cleaner production
information can be downloaded from the SEAM website
http://www.seamegypt.org.

SEAM Programme - Egyptian Environmental Affairs Agency
30 Misr Helwan Agriculture Road, Maadi, Cairo.
Tel: 20(02) 5259648, Fax: 20(02) 5246162
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Furniture spraying using conventional spray gun

SEAM Programme

Support for Environmental Assessment and Management (SEAM) is a multi-
disciplinary environmental programme funded by the UK Department for
International Development and implemented in Egypt by the Ministry of State for
Environmental Affairs, Egyptian Environmental Affairs Agency, Entec UK Limited
and ERM.

SEAM: Cleaner Production

= Small to Medium Size Enterprises (SMEs): SEAM has undertaken over 100
rapid Cleaner Production Opportunity Assessments (CPOA) in SMEs and
implemented 30 demonstration projects.

= Medium to Large firms: SEAM has carried out industrial audits in 32 factories in
the textiles, food and oil and soap sectors and implemented 23 demonstration
projects.

= Guidelines for conducting CPOASs, case studies, guidance manuals and sector
assessments are available from the SEAM website.

Benefits of Cleaner Production

= Cleaner production assessments systematically review the factory’s
operations and processes, focusing on reducing wastage, improving efficiency
and reducing pollution.

= It can REDUCE: production costs, losses of valuable raw materials, on site
treatment costs, energy and water costs, the volume of solid and liquid waste
generated, and the risk of spills and accidents.

= ...and IMPROVE: productivity, income from financial savings and reuse of
waste, employee safety, legislative compliance and company image.
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