WATER ASPIRATORS: CHEAP PUMPS WITH
ENVIRONMENTAL IMPACT AND HIGH OPERATING COSTs
of water is steadily increasing,
Application
with a 33% rise in recent years.1
NOTE
An average aspirator pump uses
at least 50,000 gallons per year
(see “Thirsty Aspirator” sidebar,
LAB
page 2). Besides the sheer waste
this represents, in the U.S. this
amount of water costs nearly $200 to $1,500.2 Growing
restrictions and increasing water prices ensure that the
cost of operating a water aspirator will grow even more
expensive and will likely gain greater regulatory scrutiny
in the future.

Introduction
Water Aspirators are a common way of creating a low
strength vacuum for many standard laboratory
applications. Their simple design employs water running
through a narrowing tube to create a reduced pressure
via the Venturi effect. The pump’s performance is
dependent upon the temperature and pressure of the
water, two variables that often change based on the
number of users and the ambient temperature,
resulting in an unreliable vacuum source. In addition,
when being used in chemistry and biology labs,
aspirators allow potentially hazardous solvents to mix
into the water stream and flow down the drain. Since a
stream of continuously running water is required to
operate the pump, a significant amount of water is
wasted. The cost of water coupled with the
environmental impact of wasted water and solvent
pollution need to be considered.
Waste and Cost
With growing pressures due to drought conditions and
water shortages throughout the United States,
restrictions on water usage are tightening and the cost

Environment
Handling potentially hazardous solvents is a normal part
of common laboratory practices in chemistry and
biology labs. Special care must be taken to prevent
solvents and solvent vapors from being released into
the environment. By design, water aspirators are
susceptible to exposing solvents to the water stream
and subsequent discharge into the drain. This may
cause violations of existing environmental protection
laws leading to fines and legal ramifications. While
many have turned a blind eye to these types of releases
in the past, the cumulative effects are witnessed by
waste water treatment facilities and environmental
testing agencies.
Performance
Due to the limitation of their end vacuum and flow
performance, water aspirators are utilized for low
strength vacuum applications. The pump’s end vacuum
and flowrate are dependent on the water temperature
and pressure. Variations in the number of open faucets,
the ambient temperature/season, and a host of other
issues affecting the water supply can negatively impact
the pump’s performance and consequently the quality
and speed of the work being produced.
The Solution
While the upfront purchase price and ease of use of
water aspirators may make them appear to be an
attractive option for low strength vacuum applications,
the hidden costs of ownership are significant and
growing. As the price of water increases and the
restrictions on water usage and environmental
protections tighten, water aspirators become more of a

liability than an asset. Simple and cheap has become
limited and expensive to operate.

THIRSTY ASPIRATORS

Other pump technologies are better suited to provide
consistent vacuum performance at an economical price
and in line with growing environmental initiatives.
Alternatives like oil-free diaphragm pumps offer deeper
end vacuum capabilities and higher flowrates, minimal
operating cost, and economical purchase price. In fact,
operating cost savings realized by replacing a single
water aspirator will quickly offset the up-front and
pennies/month power costs of switching to an oil-free
diaphragm filtration pump, leading to a quick payback
period -- often less than one year.

With concern over water usage on the rise,
use of aspirator pumps is understandably
under scrutiny due to their excessive
water consumption.
A typical aspirator pump requires 1.5 – 2.0 gallons
of water per minute to operate.3 Assuming an
average of 1.75 gal/min and an average usage of 3
hours per day, 4 days a week for 10 months a year,
one aspirator pump uses more than 50,000 gallons
(189,000 Liters) per year! To put this amount of
water in perspective, it is equivalent to:

1. Brett Walton, May 7, 2014. “Price of Water 2014: Up 6% in Major U.S. Cities; 33
Percent Rise since 2010" (http://www.circleofblue.org/waternews/2014/world/
price-water-2014-6-percent-30-major-u-s-cities-33-percent-rise-since-2010).

■■ 39,062 flushes of a low-flow toilet.4

2. Black & Veatch, 2013. "50 Largest Cities Water/Wastewater Rate Survey
2012/2013”, pp. 16 - 17 (http://www.saws.org/who_we_are/community/rac/
docs/2014/50-largest-cities-brochure-water-wastewater-rate-survey.pdf). Statistics used: calculated the combined 50-city average water and sewer cost
for 50,000 gallons as $473, ranging from a low of $185 in Fresno to a high of
$1,452 in Atlanta.

■■ 3,215 eight-minute showers, or a
single shower lasting 416 hours.4

3. Based on a review of water aspirator specifications as listed on national distributor websites.
4. United States Environmental Protection Agency, “Indoor Water Use in the
United States” (http://www.epa.gov/WaterSense/pubs/indoor.html). Statistics used: Low-flow WaterSense labeled toilets use 1.28 gallons/flush or less.
Low-flow WaterSense labeled showerheads use 2.0 gpm. Water-conserving
washing machines use 27 gallons per load or less.

■■ Washing 1,852 loads of laundry.4

5. United States Environmental Protection Agency, “Outdoor Water Use in the
United States” (http://www.epa.gov/WaterSense/pubs/outdoor.html). Statistics used: average American family uses 320 gallons per day; about 30% of
this devoted to outdoor uses.

■■ 1.4 years’ worth of water
consumed by the average
American household for
outdoor uses (watering
lawns and gardens, etc.).5

6. International Carwash Association. “FAQs: What are the criteria for car washes to be part of the WaterSavers program?” (http://www.carwash.org/watersavers/about/faq). Statistic used: members must use an average of no more
than 40 gallons per car.
All citations retrieved on 7/22/2015.

■■ 1,250 cars washed at a
water-efficient car wash
facility.6

Note: Although recirculating aspirators consume
less water, they still require disposal of
contaminated water and suffer from degraded
vacuum performance.
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When one considers the number of facilities
with multiple water aspirators in operation,
these numbers become staggering!

