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Hazard Controls

Control of Exposure to Perchloroethylene
in Commercial Drycleaning (Ventilation)

From the National Institute for Occupational
Safety and Health

De�nition of Hazard
Perchloroethylene (PERC) is the

most commonly used drycleaning sol-
vent. PERC can enter the body through
respiratory and dermal exposure. Symp-
toms associated with exposure include:
depression of the central nervous sys-
tem; damage to the liver and kidneys;
impaired memory; confusion; dizziness;
headache; drowsiness; and eye, nose, and
throat irritation. Repeated dermal expo-
sure may result in dermatitis. NIOSH
considers PERC a potential human
carcinogen.

Description of Controls
To reduce exposure to drycleaning

solvents, a comprehensive control ap-
proach should be followed involving en-
gineering measures, work practices, and
personal protection. Engineering mea-
sures are the preferred and most effective
means of control and should generally be
considered � rst. One of the potentially
least expensive engineering control op-
tions for reducing worker exposures to
PERC involves effective ventilation.

Ventilation
Ventilation should be used to con-

trol worker exposure to PERC and en-
sure thermal comfort. Both measures are
important in drycleaning. Control tech-
niques that eliminate or reduce PERC
exposure by capturing vapors should be
used � rst. Ventilation does not eliminate
vapors; rather, it can prevent vapors from
reaching the worker’s breathing zone.
Ventilation control should be accom-
plished by capturing and removing the

contaminant at or near the source (local
ventilation), or diluting the concentra-
tion of the contaminant before it reaches
the worker’s breathing zone (general
ventilation).

Local Exhaust Ventilation (LEV)
LEV captures the vapor at or near

its source of release. This ventilation
technique reduces the vapor level reach-
ing the worker’s breathing zone and
minimizes vapor diffusion. Vapor diffu-
sion is one cause of background ambi-
ent air PERC concentrations throughout
the shop. In drycleaning shops, the re-
lease of PERC vapors into the environ-
ment and subsequent worker exposure to
PERC vapors is greatest during machine
maintenance and loading and unloading.
Drycleaning machines that use LEV as
a control should have an inward air ve-
locity of 100 fpm through the loading
and unloading door (known as the door’s
face velocity). This velocity helps reduce
solvent vapors escaping into the shop by

FIGURE 1
Diagram of local exhaust ventilation system used to reduce worker exposure during

loading and unloading the machine.

providinga draft of clean air passing over
the items being removed from the ma-
chine. Exhaust from the machine should
be ducted to a point � ve feet above the
roof to prevent reentry to the work en-
vironment or entry to adjacent establish-
ments. LEV systems are typically acti-
vated by a door interlocking switch.

An alternative for older machines
without built-in exhaust ventilation is to
retro� t an external ventilation hood out-
side the machine door. Air� ow capacity
in cfm through this retro� t hood should
not be less than 100 times the door open-
ing area in square feet (i.e., a 4 ft2 door
opening would need an exhaust hood
� ow rate at least 400 cfm) (Figure 1). The
exhaust hood should be isolated from
cross drafts caused by general ventila-
tion, � oor or other shop fans, and high
personnel traf� c areas.

General Ventilation
General ventilation, also known as

dilution ventilation, should be used to
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FIGURE 2
Diagram of integral local exhaust ventilation (left), external local exhaust ventilation (center), and general ventilation (right).

supply conditioned fresh air and to ex-
haust contaminated air from the gen-
eral workroom area. This ventilation
technique can provide temperature con-
trol and reduce background levels of
PERC in the drycleaning shop. Gen-
erally accepted guidelines recommend
an air change in the workroom every
� ve minutes with a minimum of 30 cfm
of outside air per person. Supply and
exhaust systems within the shop should
move air from a clean area (of� ces,
customer counters, etc.) to a less clean
area (where the drycleaning machine is
located). This process reduces move-
ment of contaminated air into other
areas of the shop. Exhaust fans should
pull fresh air through the dryclean-
ing area, drawing vapors away from
the workers. Make-up air, which re-
places the air exhausted to the outside,

enters naturally through windows and
doors or through large fans in the ceiling
or walls. Insuf� cient volumes of make-
up air could cause an outward � ow of
contaminated air from the drycleaning
area. A quali� ed ventilation system con-
tractor should be contacted to assist with
this work. A diagram of both local and
general ventilation systems is shown in
Figure 2.

Emergency Ventilation
Emergency ventilation systems

should be available to control solvent
vapors if a solvent spill or leak occurs.

For More Information
To obtain more information about

controlling this hazard or for informa-
tion about other occupational health and

safety issues, call NIOSH at 1-800-
356-4674, or visit the NIOSH Home
Page on the World Wide Web at http://
www.cdc.gov/niosh/homepage.html.

A NIOSH technical report, Control of
Health and Safety Hazards in Commer-
cial Drycleaners: Chemical Exposures,
Fire Hazards, and Ergonomic Risk Fac-
tors, has been published on this subject.
This document is one in a series of seven
Hazard Controls concerning control of
hazards in the drycleaning industry that
are available free upon request.
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