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Service Tips—Cold Weather Operation

This article covers the Waterous recommen-
dation along with several other "pros" and
"cons" related to running the pump "dry" or
"wet" in cold weather environments.

The Waterous' recommendation for cold
weather operation of Waterous Fire Pumps
is simple: "If the pump is exposed to freezing
temperatures, drain all water from pump,
lines and accessories". Is it really that sim-
ple? Read on...

LET'S BEGIN WITH DRY PUMP OPERATIONS:
If the fire department elects to run a "dry"
pump during cold weather conditions it is
necessary to drain the pump completely. To
properly drain the main cavity of the fire
pump, the tank to pump and tank fill valves
need to be closed and the main pump drain
opened and remain opened until the water is
drained out.

If the tank to pump and/or tank fill valve(s)
are leaking, the pump will not remain
drained. Leaving the drain valve open while
the apparatus is parked will keep the pump
dry, but will also allow the booster tank to
drain down, requiring someone to periodi-
cally monitor the water level in the booster
tank between uses. In addition, leaving the
drain valve in the open position while it is
subjected to freezing conditions may cause it
to freeze in the open position, which could
render the pump inoperable.

DRY PUMP MISCONSEPTIONS:

A "dry pump" is not necessarily dry. Dis-
charge and intake (compound) gauges,
gauge lines, individual drain lines, pressure
lines and other components with small ori-
fices will have a tendency to retain water.
Unless they are disconnected and allowed to
drain they may retain water, resulting in
freezing and subsequent damage to the
components. Since disconnecting and drain-
ing of the lines is labor intensive, this prac-
tice is seldom if ever done. This promotes
the need for pump house heaters and under
body pump house enclosures when operat-
ing in climates where freezing conditions are
a concern.

DRY PUMP "PROS" and "CONS"

PROS:

®  Minimal chance the pump is going to
freeze.

®  Opportunity to ensure that the tank to
pump and tank fill valves are sealing
properly.

®  |deal for situations where extended
response distances to and from the
incident and/or increased speeds

(highways, freeways, etc.) are obtained.
With no water in the main cavity of the fire
pump and its accessories little if any damage
will occur.

CONS:

Requires periodic opening of the main pump
drain to ensure the main pump cavity isn't
partially full of water. A partially full pump
will freeze rapidly and will initially cause
damage to the impeller shrouds and vanes.
This damage is unable to be seen until the
fire pump requires disassembly. Other signs
of damage may be vibrations and/or metallic
sounds coming from the pump, water exter-
nally leaking from the main fire pump body
and/or body halves, water leaking from
components attached to the fire pump or a
failed annual pump service test.

If the main pump drain is left open and the
tank to pump and/or tank fill valve(s) are
leaking, the apparatus booster tank may be
low or empty. This condition requires con-
stant monitoring and filling of the booster
tank. Also, an open drain can freeze in the
open position.

If the pump is left "dry" for extended dura-
tions without the fire pump being operated,
an excessive build up of calcium and/or rust
deposits will accumulate inside the main fire
pump cavity. The amount of build up is fur-
ther compounded by the water quality for
the department. Once the fire pump is en-
gaged and water is circulated the excessive
build up is broken loose and may create
problems with the discharge relief valve
system (plugged strainer screen), scoring to
the discharge valve seats, damage to the
individual discharge valve drains, damage
and scoring to the priming valve and other
accessories that utilize o-rings and/or seals

on mating surfaces. It is important to operate
the fire pump periodically to minimize the
chances of this condition occurring.

(] Priming of the fire pump may be required.

WET PUMP OPERATIONS:

Since moving water doesn't freeze the fire pump
should be engaged and water circulated during cold
weather conditions.

If circulating water through the apparatus booster
tank, the tank to pump valve should be fully open
and the tank fill valve partially (approximately 1/8 to
% from closed) open to allow adequate circulation.
The apparatus operator should continually monitor
the pump temperature by feeling the intake fitting
with their bare hand to ensure the pump isn't over-
heating. If the pump is equipped with the Waterous
"Overheat Protection Manager" (OPM) the apparatus
operator should monitor the OPM warning light on
the pump operator's panel. If the warning light is
illuminated the water temperature within the fire
pump and apparatus booster tank is overheating and
the pump must be disengaged or fresh water must
be introduced into the pump through an intake to
avoid severe damage to the fire pump and its compo-
nents.

If operating from an outside water source, the appa-
ratus operator should ensure that some water is
being circulated through a discharge or tank fill valve
to minimize chances of the pump overheating.

WET PUMP "PROS" AND "CONS"

PROS:

®  Priming the fire pump before use may not be
necessary.

®  The mechanical seals or packing remain in
water keeping them pliable and minimize the
chances of calcium build up since they are not
subjected to atmospheric conditions.

®  There s a reduced chance of dry run condi-
tions on the mechanical seals and/or packing
mating surfaces during initial pump start up.

CONS:

®  The chances of damage to the fire pump and its
components increase if the pump is not en-
gaged and water isn't properly circulated when
exposed to freezing conditions.

®  The chances of the fire pump and its compo-
nents freezing increases with excessive re-
sponse distances and increased road speeds.
Not to forget that the colder it is, the faster
things will freeze!

. The potential for repair costs increases when
running a "wet" pump due to the potential for
damage to the fire pump and its accessories as
a result of freeze up
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Cold Weather Operation Continued

HOW FAST WILL A MIDSHIP FIRE PUMP FREEZE
WHEN KEPT "WET"?

The following is a sad (but true) story!

An apparatus with a "wet" pump is kept in a station at
seventy (70) degrees Fahrenheit. The apparatus has
all of the cold weather accessories (pump house
heater, under body pump house enclosure, etc.) on it.

The apparatus responds to an early morning medical
incident one (1) mile away, traveling at an average
speed of thirty (30) miles per hour with a tempera-
ture of two (2) degrees Fahrenheit. Upon arrival at
the incident the apparatus operator forgets to engage
the fire pump and the engage the fire pump and the
apparatus sits at an idle for fifty-five (55) minutes.
After returning to the apparatus the apparatus opera-
tor realizes his error and returns the apparatus to the
station where it is allowed to thaw out.

After one hour of (1) hour of thawing in the fire sta-
tion and a subsequent shift change, the new crew
responds to another medical incident meeting the
same response distance and elements as the first
incident.

Upon arrival at the incident scene the apparatus
operator attempts to engage the fire pump and the
apparatus engine stalls. After further examination he
finds that the water in the main pump cavity was
frozen solid. This condition resulted in the impellers
being frozen in position.

This apparatus was immediately pulled out of service
and a NFPA service test performed to determine if
there was damage to the fire pump and its accesso-
ries.

THE STATEMENT "MORE WATER IN THE PUMP BODY
WILL TAKE MORE TIME TO FREEZE"

We hear comments from both sides on how long
water takes to freeze and that a small amount of
water will freeze solid faster than a large amount of
water does at the same temperature.

On one hand a small amount of water that has frozen
solid will create a small amount of damage. On the
other hand a large amount of water that has frozen
solid will create a large amount of damage (it just
takes a little longer).

The fact remains that damage can occur throughout
the freezing process and is magnified by the amount
contained within the pump and its components!

WHAT ABOUT THE HEATING SYSTEM WITHIN THE
FIRE STATION?

Another sad but true story!

What happens to a "wet" pump when the heating
system in the fire station fails?

A department in Minnesota experienced this condi-
tion when a two way radio was keyed in a squad car

that was leaving the apron of a fire station.
The radio frequency caused a north facing
apparatus bay door to open. Since the squad
car left the facility, the overhead door re-
mained opened for approximately two hours
with a temperature of minus twenty (-20)
degrees Fahrenheit and a north wind gusting
over twenty (20) miles per hour.

The wind gusts were enough to blow out the
pilot lights on the heating system in the appa-
ratus bay. A firefighter happened to stop in
the station on his way to work and encoun-
tered water flowing from several broken
sprinkler pipes and heads in the apparatus
bay. There was water flowing from a restroom
just off the apparatus bay in which the toilets
and their tanks froze and burst, adding to the
situation.

The four fire apparatus within the station
experienced the most damage. The fire pumps
were frozen solid. It took a propane heater
pointed towards the intake fittings on both
sides of the apparatus for several hours to
thaw the fire pumps. The flanges and mount-
ing brackets on virtually every discharge valve
were cracked and/or broken off. Several of
the discharge valves required complete re-
placement. All of the priming valves, master
drain valves and independent discharge valves
on all four apparatus required complete re-
placement. The discharge and intake relief
valves and the pilot valves required complete

replacement also. The lone aerial apparatus in
the station required a new hydraulic cooler

since it was flooded with water at the time the
incident occurred. Three of the four apparatus
required new impeller shaft assemblies due to
the distortion of the impellers and wear rings.

DRAINING OF THE INDIVIDUAL DIS-
CHARGE VALVE DRAINS:

The individual discharge valve drains
(provided by the apparatus builder) on the
Waterous discharge valves are located after or
down stream from the discharge valve ball
and seal. It is recommended that after each
use each individual discharge valve drain is
opened and remain opened until the water
has drained out completely. Individual dis-

Waterous Siren

charge valve drains will freeze early on since they
are down stream of the discharge valve and not
exposed to water circulation that occurs within
the main fire pump when it is in operation.

NEVER open a main pump drain or discharge valve
drain when under pressure. Damage to the o-rings
and/or seals may occur resulting in a leaking drain
valve.

PUMP HOUSE HEATERS:
The pump house is defined as the enclosed area
surrounding the fire pump and its accessories.

Pump house heaters are an auxiliary component
consisting of a heater core(s) and fan(s). The heat-
ers are usually written into the apparatus specifi-
cations and are commonly found on apparatus in
cold weather climates.

The main purpose of the pump house heater is to
provide limited freeze protection to the gauges,
gauge lines and other small components that are
located in the upper area of the pump house (the
area above the fire pump). Pump house heaters
do little to protect the fire pump or components
that are located beneath the fire pump.

UNDER BODY PUMP HOUSE ENCLOSURES:
Under body pump house enclosures (belly pans,
heat shields, etc.) are made of metal. The purpose
of the enclosure is to close off the underside of
the fire pump and pump house. For the enclosure
to be effective, the apparatus exhaust system
(usually the muffler) runs through the enclosure.

When properly installed, the enclosure traps heat
from the apparatus exhaust system in the pump
house, providing increased protection to the fire
pump and its accessories when exposed to freez-
ing conditions.

Since heat rises, the lower and upper areas of the
pump house see protection. The harder the appa-
ratus engine is working, the more heat is gener-
ated.

OTHER COLD WEATHER SCENE SAFETY TIPS:
Measures should be taken to ensure that slippery
conditions that result from water that is dis-
charged around the apparatus and around the
incident scene be treated with sand and/or salt for
better footing.

When performing drafting operations the access
routes to and from the incident scene to the fill
site should also be treated with sand and/or salt
for safer driving conditions.
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The Waterous Difference

What makes Waterous dif-
ferent from other pump
manufacturers?

Flame-Plated Impellers

Flame Plated Impeller hubs add
four to five times on the life
expectancy of the hub of the
impeller—unmatched depend-
ability.

Labyrinth-Style Wear Rings
Labyrinth-Style Wear Rings, ap-
preciably restrict recirculation
and improve overall efficiency
and longevity of the wear ring.

Chain-Driven Transmission

The Waterous “C20” chain drive
transmission offers the smooth-
est, quietest and most efficient

transfer of power available in the

industry.

® The quiet operation minimizes

the chance for communication
error amongst fire personnel
due to traditional gear case
noise. This is an indirect bene-
fit of the Waterous “C20”
pump transmission. The C20
helps to reduce the weight of
the overall pump package.

® The “C20” requires less horse-

power, enhancing efficiency of
the apparatus.

® The “C20” does not require a

transmission cooler eliminat-
ing the concern of freezing
cooler lines and subsequent
damage resulting from water
in the transmission oil.

Ease of Maintenance

® Separable impeller shaft as-

sembly on CS/CSU, CM/CMU
pumps.

® Due to Waterous CS/CSU

enhanced design, a pre-
formed O-ring is used between

Waterous Employee Spotlight

Matt Wolf, Applications Specialist,
joined Waterous as a Design
Drafter over ten years ago. Matt
accepted the promotion to Appli-

cations Spe-
cialist in July. Matt brings his

expertise in Engineering aspects
including detailed knowledge of

the inner working of Waterous
pumps to his applications posi-

tion. Matt is nearing completion

of his 4-year bachelor’s degree
in Business.

the pump body halves, rather
than a paper gasket which is
labor intensive to remove
when performing mainte-
nance.

Waterous uses a sealed out-
board ball bearing rather than
an oil-bath system, which
eliminates maintenance at the
outboard end of the pump.

Customer Service

Unmatched in the industry.

Combined total of over 156
years of customer service and
technical support staff.

Over 90% of the parts orders

received ship within two busi-
ness days (ground shipments)
and on the same day for rush
orders.

We maintain an order accu-
racy of 99% for all parts or-
ders.

Waterous offers individual
parts and repair kits.

All Waterous pumps are
tracked by serial number
which ensures accurate pump
records and parts orders.

Our machine shop and pump
assembly staff have average
25 years of experience as
Waterous employees.

Made in the USA

Castings made in the U.S.A
Machining done in the U.S.A.
Assembly done in the U.S.A
Tested in the U.S.A

Brandon Charpentier, Techni-
cal Service Specialist, joined
Waterous in the Service De-
partment in October. Brandon
last worked for Konica-
Minolta as a service techni-
cian.
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Waterous

RAISING THE BAR ON INNOVATION ,
RELIABILITY AND SERVICE

125 Hardman Avenue South
South St. Paul, MN 35075

Phone: Bal-450-5000

Fax Bal-450-5090

E-mail:
pumpsales@waterousco.com

Waterous Mechanic Seminars
Waterous is accepting applications for the
2012-2013 Mechanic Seminars. Cost for the
four-day course is $275. Available dates are
as follows:
November 13-18, 2012
December 4-7, 2012
January 8-11, 2013
February 0-8, 2013
March 12-15, 2013

Go to www.waterousco.com/ Training to reg-
ister for the seminar.

Product Information

Looking to use Foam? Waterous has
several models of Foam Proportioners to
choose from. Go to www.waterousco.com
to find out more.





