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HVLP GUNS - IMPROVING EFFICIENCY AND
REDUCING EMISSIONS IN CAR PAINTING

EL-GABALAWI WORKSHOP, QENA, EGYPT

Introduction

There are several thousand car spraying workshops in Egypt,
most of which use conventional high-pressure spray guns.
Such guns have low transfer efficiency; only 20-30% of the
paint reaches the surface of the car. The remainder escapes to
the environment, where it can adversely affect the health of the
workers and neighbours. An initial investment of LE2,000 in a
more efficient spray gun at El-Gabalawi car painting workshop
gave annual savings of LE27,000.

The Factory

El-Gabalawi is a small-scale car painting workshop that re-
sprays used cars. It was established in 1995, employs around
14 workers and is located in the El-Salhia industrial estate in
the Qena Governorate. The workshop uses conventional high-
pressure spray guns and the paint mixtures typically contain
50% paint and 50% hardener and solvents. They spray whole
cars and individual panels for their own clients as well as for
other panel beating workshops.

Cleaner Production Opportunities

A rapid Cleaner Production Opportunity Assessment (CPOA)

carried out at El-Gabalawi car painting workshop found that:

P Paint application was both the most polluting and the most
expensive step.

| 2 Consumption levels of the paint mixture were excessively
high.

P High levels of volatile organic compounds (VOCs) were
being released into the workspace.

Cleaner Production Implementation
Implementation was carried out in a series of steps:

1. Baseline study of the use of conventional high-pressure
spray guns

Abaseline study was carried out to determine current practices,

equipment used, quantities of material used and VOC

concentrations in the workplace.

2. Replacing conventional spray guns with HVLP guns
The conventional spray gun was replaced by a “FineSpray
09LP” HVLP (high volume low pressure) gun. Of all suitable
guns available, this was selected as it could be operated using
the existing compressor. An additional advantage was that it
weighed less than the conventional gun and was therefore
easier for the spray painters to use.

3. Training car spray painters on the correct use of HVLP
guns

Once purchased, the car painters were trained by the supplier

on how to operate, adjust, and safely use the HVLP gun. Such

training is important if optimum performance is required; for

example, the HVLP gun is operated at 5 psi as against 60 psi of

the conventional guns.

4. Conducting a post implementation assessment
Post assessment included recording the revised consumption of
paint mixture and monitoring VOCs during various operations.
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Cleaner Production Pays

The El-Gabalawi car painting workshop on average prepares
and paints 4 used cars per day and individual panels equivalent
to 1 car. Using conventional high-pressure spray guns, a 3.5kg
mixture of 1.75kg paint, 0.87kg hardener and 0.87kg solvent
was required to paint one car. Consumption was reduced to
2Kg when using the new HVLP gun, although spraying could
take up to twice as long. With experience, however, this could
be reduced to 20% additional time.

Using conventional high-pressure spray guns, paint thickness
was 584pm. This was reduced to 280um using the new HVLP
spray guns, with the workshop owners reporting that the quality
of finish was just as good. By comparison, new cars have a
paint thickness not more than 50um.

Paint savings of LE90/car have been achieved by using the
HVLP gun. With an equivalent of around 1,500 cars per year
being sprayed, the potential savings could be as much as
LE135,000/year. This is reduced by 30% when increased
labour time is taken into consideration. Despite this, the owner
still prefers to use conventional guns for whole cars, as they are
asked by their clients for a thick layer of paint. This also hides
some of the preparation blemishes. The HVLP gun is used
when only parts of a car need painting, which yielded savings
of LE27,000/year, providing a payback period of 1 month.

VOC concentrations from the HVLP spray gun were lower
than those from the conventional spray guns. They reduced
VOC emissions in the immediate area by 95%; however, as
the workshop was well ventilated, these high concentrations
dispersed very quickly.

Concentrations Egyptian Concentrations
in the work-space standard in the work-space
during painting as per Law during painting
using conventional | 4/1994 (Mean using HVLP spray
spray guns (ppm) values) guns (ppm)
Acetone 770 750 279
Toluene 296 100 44
Xylene 39 100 29
Butyle acetate 27 - 5.8
Ethyl acetate 5 - 25
Total 1137 - 334.2

Replication in the El-Salhia Industrial Estate

El-Salhia industrial estate has around 10 car painting
workshops. To promote the use of HVLP guns, a training
session was held for car painters and owners from 7 workshops
to demonstrate the benefits obtained at El-Gabalawi. Training
in the proper use of HVLP guns was also provided. Three of the
attendees were then given new HVLP guns and requested to
record performance.

All three workshops reported that the gun reduced consumption
of paint mixture by 50%. However, they also noted that spraying
could take up to 50% longer than the conventional guns.
Consequently, the HVLP guns were preferred for repairs only,
rather than for whole cars, as car spraying in booths needs to
be done as quickly as possible, to maximise the number that
are done at any given time.

Barriers

Despite the economic and environmental advantages, there
are still barriers to the use of HVLP guns:

SEAM Programm

P High initial cost.

P 100% more time required to carry out spray painting, due to
the low application pressure.

However, the cost savings that are made as a result of reduced
paint and solvent consumption more than outweigh these
perceived disadvantages. It is hoped that demonstration
of economic and environmental benefits of HVLP guns at
workshops like EI-Gabalawi will help to reduce these barriers.

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: (+202) 5259648, Fax: (+202) 5246162

El-Gabalawi El-Alamia Booth for Car Painting
Industrial Estate, El-Salhia, Qena, Egypt
Tel: (+2096) 6650000
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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.




