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ABSTRACT

There are many types of paint shop and different ventilation designs in the
manufacturing industries. All kind of ventilation designs has their own main
functions to conform to good manufacturing practices (GMP). This study focuses on
manual paint shops because of its great potential for worker exposure. The design
goal of industrial ventilation is to protect the worker from carbon contamination in the
work place. This suggests installing a system that will reduce exposure below the
permissible exposure guideline or an appropriate action level. The professional will
design the system to meet this standard. The good spray shop and a good ventilation
system defined in the Federal Standard 2000, as a room which the concentration of
inborn particles is control to specify limits. Firstly ventilation in the spray shops
finishing operation was selected for this study for several reasons. The ventilation
systems in spray painting booth have been widely used to control these hazards, but
no systematic study of their effectiveness had been undertaken. Secondly, the painting
shop alternative coatings, where new uses technology has changed rapidly with the
introduction of new material, of which represent toxic hazard. The modified
ventilation, developed in the new paint line application method, promised new ways
of reducing worker exposure in spray finishing operation. In this book, I shall give my
best opinion how to overcome the toxically taken by the operator, through the flow of
air to the environment to the filter provided. Of the ventilation noise characteristics,
effects and suggested counter measures. In cost benefit analysis (CBA) the cost of
remedial measure is weighed against the environmental benefits it creates, Is it worth,
in a new scrubber for a plant if the impacts on its surrounding decrease by 10%. The
aim of life cycle cost calculation is to ensure that investment decisions are not made
solely on the basic of a low purchase price, but that the life cycle operating costs are
considered in the equation. Considering the energy and maintenance cost during the
life-cycle circle (LCC), the cheapest investment is not always the best. If may, for
instance, be profitable to buy a ventilation unit with a heat recovery system, which
may increase the unit investment by 50%. The return on the investment in such a case
may still be in excess of 20%.
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CHAPTER 1

INTRODUCTION

1.1 INTRODUCTION

There are many types of paint shop in the manufacturing industry. In this study, we
concentrate on spray painting operations. Manual rather than automatic applications
were emphasized in this study because of the greater potential for worker exposure.
Spray finishing operations were selected for this study for several reasons. First,
industrial finishes employ many substances long recognized as health hazards. Spray
booths have been widely used to control these hazards, but no systematic study of
their effectiveness had been undertaken. Second, coating technology has changed
rapidly with the introduction of many new materials, some of which represent toxic
hazards. Last, parallel developments in paint application methods promised new ways

of reducing worker exposure in spray finishing operations.

1.2 SPRAY PAINTING METHODS
There are a few types of spray painting methods, which are always carried out in
industrial practice. The spray can be generated by compressed air, by hydraulic

pressure or by electrostatic forces.

1.3 COMPRESSED AIR METHOD
This may be carried out by hand or automatically. Air is driven across the mouth of a
small outlet under such pressure as to draw out and produce an air-paint mist from the

jet of the spray gun. In addition, the paint may be fed under pressure to the gun. Two



types of nozzles are used: external mix nozzles and internal mix nozzles. In external
mix nozzles combine the compressed air and finishing materials in a chamber
opening. This method is the most widely used because of its versatility and low cost

while it creates a high quality finish.

1.4 HYDRAULIC PRESSURE (AIRLESS) METHODS

In this method, pressure is applied directly to the paint, which is forced out of a
nozzle. The airless spray gun consists simply of a device to hold the orifice and a
valve for shutting off the flow. The volume of the material sprayed and the geometry
of the spray pattern are determined by the size and the shape of the nozzle. The
hydraulic pressure compressed air or an electric motor. Nozzle pressure are very high,
may be as high as 200kg/cm? (3000psi). The high pressures associated with the airless
method carry with it the hazard of hypodermic injection for persons who may

accidentally contact the spray.

15 ELECTROSTATIC METHOD (EPOXY POWDER COATING)

In this method, an electrical charge is applied to the atomized coating particles, either
by the creation of an ionized zone within the spray cone area, or by imparting a charge
to the fluid stream before its release from the spray gun head. The charges, atomized
paint particles are attracted to the conductive object being finished by the electrostatic
potential between the paint and the object. The atomization can be achieved by the use

of air atomizing or airless type equipment, or solely by use of electrostatic means.



1.6 HAZARDS CONTROL BY PAINT SPRAY BOOTHS

In door spray finishing operations are usually within ventilated spray booths. Spray
booth is a power ventilated structure provided to enclose or accommodate a spraying
operation, to confine and limit the escape of spray, vapor and residue, and to safely
conduct or direct them to an exhaust system. They function by directing relatively
uncontaminated air past the worker towards the process and into a collection point or
exhaust hood. The source of the uncontaminated air may be a tempered fresh air
supply or simply general workroom. The air cleaning section of the spray booth not
only removes paint mist from the exhaust air, but acts as a means of air distribution
within the booth. An arrangement of metal baffles is the simplest form of a cleaner.
The baffle-type booth provides a constant flow of air. Mist removal and clean-up

difficulties limit its use to low production applications.

1.7 TYPES OF PAINT SPRAY BOOTH
Paint spray booth can operate in two ways:
1. Dry spray booth

2. Water wash spray booth

1.7.1 Dry Spray Booth

Dry filter booths combines low cost with highly efficient paint mist removal, but have
the disadvantage their variable airflow is at maximum when the filters are clean, but
continuously decreases to a point where the filters need replacement. Like baffle-type
booths, the dry filter booth is best suited for low production operations. A spray booth

not equipped with a water washing system. A dry spray booth may be equipped with:



e Distributions or baffle plates to promote an even flow of air through the
booth or cause deposit of over spray before it enters exhaust duct; or

e Over spray dry filters to minimize dusts or residues entering exhaust ducts;
or

e Over spray dry filter rolls designed to minimize dusts or residues entering
exhaust ducts; or

e Where dry powder are being spray, with powder collection system so

arranged in the exhaust to capture overspread material.

1.7.2 Water Wash Spray Booth
Water wash booth incorporates various combinations of water curtains and spray to
scrub the paint mist from the exhaust air. They have the advantage of constant airflow,
inherent fire protection. Maintenance may equal or exceed that of the dry-type booths.
There are two basic designs of Paint Spray Booths which are normally in use

(i) Side Draft Booth Configurations (Dry and Wash Type)

(i) Down Draft Booth Configuration (Water Wash Type).
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1.7.3 Side Draft Spray Booth
This booth uses a horizontal airflow direction. These booths take advantage of the
momentum of spray mist and can successfully be used when painting small to medium

sized articles.

1.7.4 Down Draft Spray Booth

This type of booth is used for larger articles, and can maintain adequate airflow on all

sides of the object being painted, by rotating the work piece. Down draft spray booths

permit greater protection, while allowing more freedom of movement for the painter.
Both side draft and down draft booth vary in sizes, the degree of enclosure,

method of air makeup, air velocity and spray control. These variations are illustrated

in the following Figures 1.3 to 1.8 (ACGIH standard design):
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Figure 1.3 Large Paint Booth
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