emergency Tixtures

SPECIFYING THE RIGHT VALVE

Drench showers and eyewash units are essential to the safety of workers in hazardous

locations, but are business owners doing enough by simply providing the fixtures? It is quite

possible they are not. Consider this scenario: An employee splashed with a hazardous

chemical runs to the nearest emergency
shower, stands underneath the shower-
head and activates the unit, Water rushes
out of the shower drenching the worker,
but it is a frigid 4C. At this temperature,
the worker quickly goes into shock and is
unable to fully flush the chemical from
her skin.

This situation could easily occur dur-
ing winter months if an eyewash or
drench shower is fed directly from an
incoming cold water line. Well-water
temperatures in North America range
from 4C to more than 15C, and surface
water temperatures can range from 0C to
almost 30C. While some of the piping to
the unit may be indoors, the vast amount
of water required by emergency fixtures
means most of the water supplied to the
drench shower will soon be coming in
from plumbing exposed to the cold out-
door temperartures.

Just as cold temperatures can be harm-
ful, water that is oo warm can also be
dangerous. With many chemicals,
warmer water can actually accelerate the

A cross-section of a thermostatic mixing

valve shows where the hot and cold water
are blended to produce tempered water.

wash for the full 15 minutes required by
the ANSI Z358.1-2004 standard, or the
water temperature supplied causes fur-
ther harm to the worker, the emergency
system and plan have failed to protect
employees.

fixtures.”

“The best solution is to install a thermostatic mixing valve
(TMV) designed for this application, which will accurately
control the incoming water temperature to emergency

chemical reaction and cause further tis-
sue damage. Moreover, at higher temper-
atures the user could be scalded and will
be unable to remain under the shower
for an extended period of time.
Whenever a worker is unable to flush
affected areas in a drench shower or eye-
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TEPID WATER REQUIREMENTS

The ANSI 7358.1-2004 standard
requires a tepid water supply for emer-
gency drench showers and eyewashes.
Tepid is defined by ANSI as “moderately
warm; lukewarm.” The appendix to the
standard further explains thar the lower

temperature limit should be about
15.6C, and that water over 38C could
enhance interaction of the chemical with
the skin and be harmful to the eyes.

Within this range, the ANSI standard
indicates that a facility's saferyfhealth
advisor be consulted to determine the
optimum water temperature for a partic-
ular application. In addition, the manu-
facturer of chemicals used on the job site
should be consulted for specific informa-
tion on drenching remperatures in situa-
tions where there is a risk of accelerating
a chemical reaction.

Unfortunately, many existing emer-
gency fixtures do not meet the tepid
water requirement. Because of the poten-
tial risks to workers and the responsibili-
ty of owners to protect them, it is impor-
tant thar all new and existing systems
have a repid flow of water. The best solu-
tion is to install a thermostatic mixing
valve (TMV) designed for this applica-
tion, which will accurately control the
INComing water temperature [0 emer-
gency fixtures.

ELENDED WATER
TMVs “mix” water together to provide
the desired outlet temperature within a
preset temperature range. (Note that
these temperatures should be ser and
adjusted by the installer according to the
site conditions.) Both hot and cold water
are fed into the valve and are mixed
together to the appropriate temperature.
The blended water is then fed to the
emergency drench shower or eyewash.
To maintain a constant temperature,
incoming water is routed over an internal
thermal element called a thermostat. The
thermostat continually measures the
temperature of the mixed water flowing
through the TMV. If the temperature
differs from the valve’s set temperature,
the thermostat will react and move a
mechanism which modulates one or
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emergency fixtures

both of the inlet ports until the valve
returns to the set temperature, thus
ensuring that each emergency fixture is
provided with tepid water,

It is important to understand the dif-
ference between standard thermostatic
valves and thermostatic mixing valves
designed for emergency fixtures.
Standard thermostatic mixing valves are
designed to shut off the flow of water
should there be a loss to either the hot or
cold water supply. This is fine for typical
domestic situations where a supply of
only hot or only cold water would shock
someone taking a shower.

An emergency application is different.
[t is unlikely that a worker exposed tw a
hazardous material can withstand scald-
ing temperatures for any amount of time;
however, it has also been determined that

Formulas for Calculating Hot Water Requirements

These formulas will provide a general idea of the amount of hot water required for a
system. |t is important to account for all emergency fixtures and devices that will be fed
from this hot water source when making calculations.

TMV Set Temperature — Cold Water = % Hot Water Required
Hot Water Temperature ~ Cold Water Temperature

[% Hot Water] x (Flow in Litres Per Minute] x [Time) = Total Hot Water

Valves should be specified based on
several different factors. The maximum
flow demand on the valve is one consid-
eration. If the valve will feed more than
one fixture, it should be sized to provide
the appropriate amount of water to all

"If the hot water supply to drench showers and eyewashes is
insufficient, the thermostatic mixing valve will not have the
incoming hot water to achieve the desired temperature.”

it is better for that worker to rinse in cold
water than to not rinse at all.

For this reason, emergency valves are
designed with a cold-water bypass. Should
the thermostat fail or the valve lose its hot
water source for any reason, the cold water
would still be allowed to flow through the
valve to the emergency fixwure. If the cold
supply is lost, the valve will shut off and
prevent the hot water from flowing
through the valve to the emergency fix-
ture. This protects the user from the
potential dangers of a hot flushing fluid
being supplied to the eyewash or shower.

SIZING EMERGENCY VALVES

Sizing an emergency valve for each spe-
cific application is extremely important.
Emergency showers use a high volume of
water which the valve must be able to
accommodate. Valves also have a mini-
mum incoming flow rate required to
maintain the appropriate set tempera-
ture. Therefore, a valve must be sized
correctly to meet the water demands of
one or more emergency fixtures.
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Emergency valves are designed with a
cold-water bypass.

eyewashes and drench showers simulta-
neously. Check with the emergency fix-
ture manufacturer to determine the flow
rates of the products being installed. A
flow control may need to be added to a
drench shower if one is not provided.
According to ANSI, the minimum
flow rate for a drench shower is 75.7
licres per minute at 0.207 megapascals.
Eyefface wash units require a lower vol-
ume of water with a minimum of 11.4
litres per minute at 0.207 megapascals.
Smaller emergency fixtures, such as eye-

wash units, require just 1.5 litres per
minute at 0.207 megapascals. With a
combination drench shower and eye/face
wash, a valve capable of supplying tepid
water at a rate as low as 11.4 litres per
minute or as high as the combined flow
rate of the drench shower and the
eye/face wash (minimum of 87.1 litres
per minute at 0.207 megapascals but
may be more) would be required.

Beyond the minimum and maximum
flow rates, the line pressure will also
affect the size of the valve required. At
higher pressures, a thermostatic mixing
valve will typically be able to supply a
larger volume of water.

Most valve manufactures offer TM Vs
in different sizes to meet the flow
requirements of the various emergency
fixtures. Flow rates of each valve under
normal operation or cold-water bypass
operation should be clearly provided.

OTHER CONSIDERATIONS

In addition to selecting a valve designed
for emergency fixture applications,
there are other important features to
look for when selecting a thermostatic
valve. For emergencies, an adjustable set
point temperature is required to provide
the proper temperature for rinsing spe-
cific chemicals. A TMV with an accu-
rate temperature control is capable of
holding temperatures within a few
degrees and helps to maintain a more
reliable outlet temperature. Be sure to
choose a valve with an inlet strainer —
these check stops prevent the cross flow
of hot and cold water and keep dirt and
debris from entering the valve.
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emergency fixtures

TMVs that allow for universal
mounting ensure that the valve func-
tions properly in any position. Finally,
a valve with a thermometer will provide
an accurate reading of the outler tem-
perature for the valve.

KEEPING HOT WATER FLOWING

A final consideration for controlling
water temperatures for emergency
equipment is the size of the hot water
tanks. If the hot water supply rto
drench showers and eyewashes is insuf-
ficient, the thermostatic mixing valve
will not have the incoming hot water
to achieve the desired temperature.
The amount of hot water needed is
based on the total water flow required,
the temperature of the incoming hot

CONTINUED FROM PAGE 22

and cold water and the set temperature
of the emergency valve. Calculations
should be based on the worst case,
which is the lowest incoming cold-
water temperature that the facility
expects to experience.

THE EMERGENCY MIX

Obviously, there are a number of rather
technical decisions to make when it
comes to specifying and installing ther-
mostatic mixing valves for safety equip-
ment. The process starts with sizing the
appropriate valve for the application
but does not stop there. To ensure that
emergency fixtures have the optimal
flow of incoming tempered water,
check with equipment manufacturers
and emergency safety consultants.

LET US KNOW WHAT YOU THINK! Forward your comments to:

Kerry Turner, Editor, HPAC Magazine, One Mount Pleasant Road, Toronto, ON M4Y 2Y5
Fax: (416) 764-1746 E-mail: kerry.turner@hpacmag.rogers.com
Letters may be edited for length and content,

“OREGON #1”

TRAP PRIMER VALVE

* CONSERVES WATER

Valve is a precision device « AUTOMATICALLY ADJUSTS
TO LINE PRESSURE.

* ONME MODEL - FOR 1 UP TO
4 DRAIN TRAPS.

* POTABLE WATER FROM
THE TRAP PRIMER VALVE
IS DISTRIBUTED BY MEANS L8N
OF A DISTRIBUTION UNIT.

= DISTRIBUTION UNITS ARE
AVAILABLE IN DU-4, AND
DU-U.

* PVC & COPPER 4 OPENING{
DESIGN \

“Specify with confidence - Install with pride.”

The Oregon #1 Trap Primer

designed to deliver potable
water to seldom used floor
drains. This Trap Primer
must be installed on cold
fresh water lines of 1 1/2”
diameter or less, and is
automatically activated
when sensing a 10 psig
pressure drop. Normal
operating line pressure Is
35 to 75 psig.

Also, remember to activate and test
fixtures weekly. In an emergency, keep-
ing the appropriate amount of tepid
water flowing from emergency equip-
ment is just as critical as supplying the
fixture for workers to use. HPAG

W Rebecca Getsler is a product manager for emer-
gency fixtures and Ryan Pfund &5 the thermostatic
mixing valve product wmanager ar Bradley
Corporation. They can be reached ar Bradley Corp.,
W142 N9I0I Fountain Blud., Menomonee Falls
Wis, 53052-0309. For more information, call
(B00) 272-3539 or visit wine bradleycorp.com. 1o
see the other articles in the emergency flcture series

vistt Wi hpacmag. com.
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