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over weight sprayed. As an example,

_JJ ransfer efficiency is defined as

if an operation is 30 pct transfer effi-
s p r u y cient, then 30 pct of the total material

ended up on the part and 70 pct was

lost to the booth, overspray and other

Tru n Sfer fa?/tl%r;.is transfer efficiency so im-

portant? Cost and waste. Any mate-

°_° rial that does not coat the part is
ICIe“cy waste. Overspray could end up in the
filters, onthe floor, booth walls, hang-
ers, or anywhere, but it is not on the

Increasing transfer efficiency reduces part. Clean-up represents additional

waste and yields lower costs and a cost that is added onto the cost of
cleaner environment . . . coating materials. The secondary cost
of this clean-up typically exceeds the
By GLeN L. MUIR initial cost of the material. If the
Graco Inc. waste is hazardous, clean-up costs
Minneapolis, Minnesota may be outrageous.
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The more material you use, therule, the more energy applied in an
greater the output of VOCs to theatomizer, the lower the transfer
atmosphere. Increasing transfer effiefficiency.
ciency can decrease the overall quan- A typical picture of an air spray
tity of material used and thus de-gun features clouds of overspray
crease the total VOCs emitted. around the part. Generally, the amount

Atomization. In liquid spray coat- of overspray is related to the air pres-
ing, there are some atomization basure used at the gun. It is typical to
sics relating to transfer efficiency.see spray guns operating at pressures
Atomization is a factor of energyof 70-90 psi and corresponding vol-
transfer. It takes energy to break upmes of overspray generated.
the coating into small droplets. There The air atomization process, be-
are three basic atomization methodscause of its mechanism of air/fluid
1) Air spray; 2) Airless spray; and 3)interface, atomizes coatings with a
Rotary atomization. wide diversity of particle sizes. As

Air Spray. Air atomization occurs the air energy increases, the atom-
when air energy, in the form of presdized particles become smaller. Par-
sure and volume, are directed againsicles 20 microns and smaller tend to
a fluid. The physical factors of fluid become airborne and create
volume and fluid viscosity (thick- overspray.
ness) determine the amount of en- Air spray tends to over atomize the
ergy needed to obtain a desired amajority of the coating when the ap-
omization level. Additional fluid plicator is not set up properly. Con-
volume and/or a heavier material willtrolling air energy allows for control
require more energy to atomize. As af air atomizer efficiency. As an ex-
ample, an air
spray gun
running at 70
psi air pres-
sure canyield
approxi-
mately a 10
pct increase
in the trans-
fer efficiency
by reducing
the air pres-
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sure from 15-20 psi (20-25 pct) to 50-a somewhat slowed production capa-
55 psi (Fig. 1). bility. This reduced capacity is some-
HVLP. High-volume, low-pressure what offset by the increase in effi-
is a form of air atomization that con-ciency, but the HVLP process is
trols the air energy to a limited level.somewhat lower in production capa-
Typically, HVLP is defined as at- bility than normal air spray.
omization at a maximum of 10 psi at Airless. Another method of liquid
the air cap. In air spray, a reductioratomization is airless or hydraulic
in air pressure (energy) will yield anatomization. This differs primarily
increase in transfer efficiency. HVLPfrom air atomization in that the en-
limits the pressure allowed for at-ergy is put into the coating via pres-
omization, and, while specific gunssure, and the atomization occurs when
handle the low-pressure air bettethe fast-moving coating reacts with
than a standard air spray gun, ithe atmosphere. High fluid pressure
achieves better efficiency. HVLP can(2,000-3,000 psi) is generated and
typically yield a doubling of the trans-forced through a small orifice that
fer efficiency achieved with any airforms the coating into a sheet. This
spray product. sheet of liquid reacts with the atmo-
Obviously, if the air energy is re-sphere to cause a folding/oscillation
duced, then either the quantity ofof the sheet and eventually the break-
fluid output or the fluid viscosity off of liquid droplets. High fluid pres-
must be lowered to achieve the samsures are required to obtain a full,
level of finish quality. The lowering complete pattern.
of these performance criteria is the The resulting atomization is some-
key to increasing transfer efficiencywhat coarser than air spray or HVLP,
for HVLP spray. but the droplets or particles move at
With air spray the operator con-a high velocity and the fluid delivery
trols the energy, which is essentiallyrate is high. Because of this, the air-
unlimited. Therefore, it can be overless atomization method is typically
atomized easily in the name of in-used on large surfaces that require
creased production requirementshigh-speed coating and where finish
HVLP puts limits on this atomization quality is not important. Transfer ef-
energy, reducing the high level officiency is high in this application,
small particles generated and obtainsince particles have a high direc-
ing high transfer efficiency while tional velocity and the targets are
maintaining all the operator flexibil- large. If used on smaller objects, the
ity and control. higher fluid delivery rates cause op-
Unfortunately, reducing atomiza-erator handling difficulties and effi-
tion energy is contrary to the trend oftiency suffers. Airless also produces
materials today. Solvents are being@ small number of small particles,
limited, and the viscosity of manythus overspray is low. Airless effi-
materials is increasing. The result ixiency is similar to that of HVLP
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because of the reduction in the foglroplets with an electrical charge.
due to over atomization. Typically, this is done by emitting
Air-Assisted Airless.Atomization electrons while the coating is atom-
does not get appreciably better afteized. The electrons attach themselves
about 1,000 psi, but the pattern is nato coating droplets, giving them a
completely formed. An air cap ispotential charge. When a part is suf-
used to provide an additional energyiciently grounded, the particles act
source to cause pattern completioras magnets and are attracted to the
The result is an airless spray at gart. The result is that much of what
reduced pressure. This gives a rewas lost to overspray in non-electro-
duced particle velocity and lower fluid static applications lands on the part.
delivery rate. Gun operation is easierCapturing the potential overspray
and efficiency is better than pureresults in greater transfer efficiency.
airless. Efficiency is usually equal toAir spray, because of its over abun-
HVLP with better production capa-dance of overspray, benefits the most
bilities. Finish quality is better thanfrom electrostatics. Air spray can go
airless, but not quite as flexible as aifrom 30 pct to 65 pct transfer effi-
spray. This tool fills the gap for prod-ciency with the use of electrostatics.
ucts that are large enough to require The key to using electrostatics is
a large amount of material and higtparticle size and velocity. The smaller
production rates, yet need a highthe particle and the slower it moves,
quality finish. the more the electrostatics affect par-
Rotary. This is a special atomiza-ticle direction. In all cases, efficien-
tion method typically used in auto-cies of greater than 60 pct are pos-
mated finishing. The basic form is asible with any form of atomization.
rotating disk or plate on which mate- Energy Control. Transfer effi-
rialis placed. Due to centrifugal force ciency is increased by controlling
the coating is forced to the edge whersmall particles or over atomization.
it atomizes as it leaves the disk. BeMaximizing the quantity of energy
cause the energy formed is relative toequired improves overall efficiency.
the rotational speed of the disk, at- One way to control the operation is
omization is consistent. Due to theo reduce fluid viscosity without add-
radial/spiral path of particle flight, ing any solvent. Controlling (reduc-
particle velocity is quickly reduced.ing) the fluid viscosity (thickness)
The low velocity and controllable can yield a reduction in energy re-
particle size optimize the capabilityquired to cause atomization. Heat is
and efficiency of this method. Effi- commonly used to reduce the viscos-
ciencies in excess of 90 pct araty of solvent-borne materials. All
achievable. material viscosities are somewhat
Electrostatics. Electrostatics can reactive to heat. A material should be
be applied to any form of atomiza-tested to establish its “thermal reac-
tion. It is simply charging coating tivity” and the results used to effec-
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tively apply a fluid heating system. It
is not out of the question to have a
material outside normal sprayable
ranges at ambient temperatures be
easily sprayable at 120-140F. Any
method that lowers the energy re-
quired for atomization will result in
better transfer efficiency.

Increased transfer efficiency in a
spray environment is critical to waste
reduction. Transfer efficiency will
reduce the quantity of material used.
This reduction can mean less waste
generated, lower overall VOC gen-
eration and a healthier environment.

Transfer efficiency is controlled
by controlling the energy used for
atomization and overspray, if it is
generated. The proper atomization
tools, setup, and use of application
tools are critical to maximizing trans-
fer efficiency.

Users of atomization equipment
must know and understand the tools
they have to use and the materials
they are working with. Increasing
transfer efficiency equals waste re-
duction and yields lower cost and a
cleaner environment. PF

More Information?

To obtain more information on products
or processes mentioned in this article,
circle corresponding numbers on the
Reader Service Card.

Equipment for improving liquid spray
transfer efficiency .............. Circle 275
To request an additional copy of this
article, write on company letterhead to
“Reprints,” ¢/o PRODUCTS FINISHING,
6600 Clough Pike, Cincinnati, OH 45244,

For more data circle529 on Postpaid Card
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