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Results of softener benefits study to be discussed at WQA Aguatech USA
Participants will learn how to use information in product marketings.

Lisle, lllinois USA —  Results of the Battelle Institute Study onlikeefits of water softeners -- and how the resatsbe used in

marketing materials -- will be offered at WQA Ageelh USA 2010, organizers announced today.
The conference and exhibition will be held at thrar@e County Convention Center in Orlando, FlorMarch 9- 12, 2010

An overview of the study will be offered on WednagdMarch 10 at 9:00 am. It will be conducted bg Barrison, PE, CWS-VI, WQA
technical director and Vincent M. Kent, MP, CWSEI,Abendroth Water Conditioning, Inc.

One of the keynote spehes is entitled, “How to Effectively Market thefteéned Water Energy Efficiency Study (aka The &ktStudy).’
The marketing presentation will take place on THays March 11, from 9:00 am - 9:50 am. A panel @néstion, it will feature Robert A.
Hague, CWS-VI, Hague Quality Water Internationadublas S. “Sam” Karge, Pentair Water, Vincent MnK&1P, CWS-I, ClI,
Abendroth Water Conditioning, Inc., and Eric B. Bothal, Culligan International.

The Battelle Memorial Institute, a non-profit intational science and technology enterprise, recenthpleted its testing. Battelle was
retained by the Water Quality Research Foundatatetvelop and run the tests. Battelle engineersiaial the energy anasts in heatin
water versus the savings with softened water. Hi&y examined effects on washing machines, faudatdés, showerheads, and
dishwashers using hard water versus softened water.

The US Department of Energy says “water heatingacaount for 14%—-25% of the energy consumed in ouare.” It is the second
highest energy consuming area of a home, nextatrfieand cooling. Battelle conducted tests tordatee how much energy savings
household water softeners can provide homeowners. . )




Results of the study have shown that untreated hard water can cause significant efficiency losses and added costs in water heating — up to 48% in
some cases. Battelle also found hard water to rapidly lead to clogged showerheads, in some cases possibly as soon as a year and a half of
regular use. After just one week of constant testing with hard water, more than three-fourths of showerhead nozzles became clogged, according to
laboratory results. Showerheads using softened water, meanwhile, performed nearly as well as on the day they were installed.

ADD ONE
WQA Agquatech USA
February 1, 2010 — FOR IMMEDIATE RELEASE




WQRF 2009
Research Projects

Joseph F. Harrison
Technical Director

Water Quality Association




Battelle Research Objective:

Demonstrate residential
water softeners to be one of
the very best energy savers
In households
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Battelle Study Procedure

9 month study period.

Accelerated scale test to represent 12 years of wat  er heater and
water using appliance/fixtures usage operations in households.

10 units of each type (5 on hard water - ~25 grains  per gallon and 1.5

ppm iron, and 5 on softened water - ~0 grains per gallon and 0.0 ppm
iron) to give 95% confidence in results.

Weekly thermal efficiencies calculated with monitor Ing data from:
— Water temperatures and flows
— Gas usage and BTU content and variations
— Watt-hour measurements of electricity consumptions




Battelle Research
Electric Water Heaters




Battelle Research
Gas Water Heaters
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Battelle Research
Instantaneous Water Heaters




Battelle Research
Preliminary Results

o After 1 to 2 years of equivalent years of hot water use, some
preliminary results:

— Change in efficiency for the instantaneous water he  aters
about 8 %

— Change in efficiency for the gas storage tank water heaters
IS about 4%

— No change for the electric storage tank water heate  rs
because the scale will tend to flake off of the ele  ctric
heating element. The life of the electric heatingi s expected
to be reduced by the scale build up.

* Photos show the condition of the low flow faucet st rainers and
the low flow showerheads after the equivalent of 19 days to
1.57 years of water flow through the faucets assumi  ng an
average household uses about 50 gallons of hot wate  r per da




Battelle
Soft Water Showerheads




Battelle
Hard Water Showerheads




Battelle Research
Showerhead Comparisons
Soft Water Hard Water




Battelle Research
Faucet Screens




Scientific Services
Laundry Experiments

3 Water hardnesses
— 0, 15, and 30 grains per gallon.
9 Stains

— Blood, catsup, ground-in-clay, coffee, dust-sebum ( rng-
around -the-collar), grass, lipstick, red wine, and baby

food.
4+ Detergents

— Tide liquid, Tide powder with bleach powder, All Sm all
and Mighty, and HE detergents in a front loading HE
washing machine.

3 Detergent levels

— 100%, 75%, and 50 % of recommended dose
3 Water temperatures

— 68 °F, 90 °F, and 110 °F.




Scientific Services
Dishwashing Experiments

3 Water hardnesses
— 0, 15, and 30 grains per gallon
8 Hard-to-remove solls

— Baked on egg yolk, baked on macaroni and cheese, co rn
starch slurry dried, spinach slurry baked on, baked on milk
residue, cooked cereal, tea, and baked on brownie m ix paste.

5 Detergents

— Cascade powder, Cascade liquid, Electrasol, Ecover powder,
Palmolive liquid (non-phosphate detergent).

3 Detergent dosages

— Trial 1: fill small cup only (30 grams), fill large cup only (50
grams), fill both cups (80 grams)

— Tral 2: 5 grams, 11 grams, 17 grams
Measure via ASTM Standard scoring

— Spotting

— Filming

— Cleaning




Scientific Services
Dishwashing Testing




Scientific Services
Dishwashing Testing




Scientific Services
Fabric Softness and Static Tests

— Evaluation of fabric softness and static via accept ed
ASTM standards

— 3 Water hardnesses

* 0, 15, and 30 grains per gallon

— Detergents

 Tide ligquid, Tide liquid plus liquid Downey Fabric
Softener, Tide with Touch of Downey, and no
detergent at 0 and 30 gpg of water hardness.

— Terry towels are conditioned at controlled humidity
and panelists rank towels by feel after many replic  ates
to provide statistical significance to the relative
results.




Scientific Services
Fabric Strength Tests

WQA Board of Governors added $16,300 to this study in May 2009
to measure fabric damage mitigation by use of soften ed water:

Fabrics: Cotton, polyester and silk.

Prewash the fabrics. Code and mark for dimensional
change measurements.

Detergents: Tide Total Care liquid, Gain liquid, Arm
&Hammer powder.

Water Hardness: 0 and 30 grains/gallon

Launder three one-yard square swatches of each fabri ¢
twenty times.

Alternate between two washers and two driers. Measu  re
fabrics for dimensional change after O, 5, 10,15, 2 0 cycles.

Submit to outside lab for fabric break strength aft er 0, 10 and
20 wash-dry cycles. P




