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MECHANICAL SEALS IN VERTICAL TURBINE PUMPS

RECIPES FOR SUCCESS 

OR 

RECIPE FOR FAILURE

IT’S
ALL

IN THE
DETAILS
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WHY USE A MECHANICAL SEAL INSTEAD OF 
PACKING?
REDUCE OR ELIMINATE WEAR ON THE SHAFT
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•ADDITONAL REASONS TO USE A MECHANICAL SEAL.

•REDUCE WATER USAGE
•ELIMINATE WATER ON THE FLOOR  -REDUCED  
HOUSEKEEPING
•LESS FREQUENT MAINTENANCE, NO  
ADJUSTMENTS ONCE INSTALLED.

•WHY ELSE?
•WHEN YOU CAN’T  HAVE THE LIQUID LEAK –
SUCH AS CHEMICALS OR CORROSIVES.
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At 1 pint per minute leakage for packing you can use up 
to 180 gallons per day or 65,700 gallons per year.
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WHEN NOT TO USE A MECHANICAL SEAL

•OLDER MACHINERY THAT IS MECHANICALLY 
LOOSE

•WHEN LIFE SAFETY IS AT STAKE , SUCH AS A 
DEDICATED FIRE PUMP.
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What to check before installing a mechanical seal
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Deflection
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Gland Register and Stuffing Box

Concentricity

This is the biggest challenge when 
converting from packing.
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Shaft Run-Out

Bent Shaft
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End Play
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- Single, Tandem, DoubleSingle, Tandem, Double

-- Pusher and NonPusher and Non--PusherPusher

-- Balanced and UnbalancedBalanced and Unbalanced

Mechanical Seal Basics
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• All Mechanical Seals have five basic 
components
– Primary Ring
– Mating Ring
– Secondary Sealing Elements
– Springs
– Hardware

Mechanical Seal Basics



Stuffing Box

Shaft

• The seal is comprised of a 
rotating (yellow) and stationary 
(orange) face.  The faces are flat 
within 11 millions of an inch.  
This creates the primary sealing 
point in the seal.  

• Process fluid provides 
lubrication for the seal faces.

• Closing forces (spring pressure 
+process pressure) keep the seal 
faces together.

• Small amount of opening force 
allows process liquid to migrate 
between the seal faces.  This 
liquid is critical to seal 
performance.  It provides 
cooling and lubrication. 

Rotor Stationary

Fundamentals and Principles of Operation

Mechanical Seal Basics



CARTRIDGE TYPE MECHANICAL SEAL

All 
adjustments 
are performed 
outside seal 
cavity



Rotary Stationary

Standard (not cartridge) mechanical seal

Note: setting seal tension 
requires access to the shaft in 
the stuffing box area – hard if 
not impossible to get to in a 
vertical turbine pump



PSS Seal Split seal for 3” > 
shafts



Wedge O-ring

Encapsulated 
O-ring

U-cup
V-rings

Secondary Sealing Elements

Mechanical Seal Basics
Fundamentals and Principles of Operation
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What features to require for mechanical seals for 
Vertical turbine pumps
•Cartridge type Mechanical seal always
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Flexible 
Stator 
design

Multiple
springs

No sliding 
elastomers
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Piloted or 
rabbet for 
centering 
gland in 
stuffing 
box or 
seal 
container.

Vent & or 
flush port 
to allow air 
out and 
provide 
cooling 
flow from  
seal.



Recirculation from Seal Chamber to Suction

API Plan 13
ANSI Plan 7313

Single Inside SealSingle Inside Seal



Bypass Flush from Pump Discharge
Single Inside Seal

API Plan 11
ANSI Plan 7311

Orifice (when specified)

Bypass Flush from
Pump Discharge



External Flush
Single Inside Seal

API Plan 32
ANSI Plan 7332

Flow 
Meter

Pressure GaugeClose
Clearance
Throat
Restriction

External
Flushing
Source



Heat Checking
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Steady 
bushing

Hollow shaft motor

Head too short 
to allow 
mechanical 
seal removal

Solid shaft motor

Head tall 
enough to 
allow 
removal of 
mechanical 
seal
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Room to be able 
to remove 
mechanical seal 
without lifting or 
moving the 
motor
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Always use a 
spacer coupling if 
you use a solid 
shaft motor-
otherwise you will 
have to remove 
the motor to repair 
or replace the 
seal.

Spacer to 
allow 
removal 
of seal

Mechanical 
seal



• BELLEVUE ,WA
• PORTLAND, OR
• MOSES LAKE, WA
WWW.PUMPTECHNW.COM

Ordering a new pump with mechanical seal?
Be sure to specify the following:

• Solid shaft motor.
•If using a hollow shaft motor require a steady bushing.
•Tall enough head to allow spacer coupling.
•4 piece spacer coupling
•Cartridge Mounted mechanical seal with silicon 
carbide/silicon carbide faces at a minimum
•Piloted or rabetted gland and matching fit on stuffing  
box or seal container

•Vent and or flush port on SS gland.
•Port on discharge head to receive vent or flush
•Drain in the building for water from vent or flush if not going 
back to suction or sump.
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Retrofitting an existing packed pump to mechanical seal

•If hollow shaft motor be sure to install steady bushing.
•Make sure stuffing box is big enough to accommodate 
the seal diameter as well as the required clearance.
•Machine stuffing box to provide a flat and clean surface 
for gland to mate to. 
•Machine stuffing box with pilot or rabbet to match 
gland
•Provide for venting of seal and for small flow of water 
for cooling.
•Be prepared to remove motor or top shaft to remove or 
repair seal
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A little forethought and proper installation will contribute to 
maximum efficiency and long trouble free life.
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