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Kaydon's cartridge oil seal reduces leakage

There are many customers,
particularly in the refining
industry, who continue to
prefer the overall reliability of
oil seals for their critical
compressor shaft seal require-
ments. But many existing ‘ (
compressor installations suffer

OIL FLOW PATH THROUGH KAYDON
PUMPING BUSHING SEAL ASSEMBLY

OIL ENTERS SEAL NEAR BOTTOM
AND EXITS NEAR TOP (FLOW-THRU)

with high sour oil leakage (that i{jf:f =
oil which mixes with the [ =it

process gas and then flows to \
the sour oil drain traps) and |
with seals that require overhaul L
within a year or less. e
Kaydon has successfully ‘ \
upgraded oil seals for many |
customers in the refining, |
petrochemical and pipeline : !
industries that cut the sour oil L L\V .
flow from greater than 100 \v»/ L/ \L/\L\r"j )
gallons per day per seal to less | ooTer BUSHING RETAINS
than 5 gallons per day per seal, | HI6H PRESSURE BUFFER OIL
this extends time between
overhauls from less than one
year to 5-7 years and longer.

BEARING SIDE

DISCONTINUOUS ANNULUS PREVENTS
OIL FROM BYPASSING SEAL RINGS
|

PROCESS SIDE

INNER BUSHING RING PUMPS
PROCESS GAS TO OPPOSE
FLOW OF OIL INTO PROCESS

" PUMPING DIRECTION
-t

2000 PSID MAX. 5-7 PSID
SWEET OIL SOUR OIL
LEAKAGE LEAKAGE
(5 GPM) (5 GPD)

In addition to reducing sour
oil rates, the Kaydon seal conversion provides a cartridge seal
assembly for ease of installation. Compared to many OEM
designs that require component assembly of the seal
components, the Kaydon cartridge installs in one piece, reducing
assembly time from days to hours. Another advantage of the
cartridge is that it is pre-tested at the same speed and differential

pressure the seal sees in

operation. With most all “
retrofits, the Kaydon cartridge The I.(ay don s.eal
can be provided without CORVeErsion provtdes

modification to the existing
seal housings and utilizes the
existing oil system without

a cartridge seal
assembly for ease of

modification. installation”
Principles of Operation
The Kaydon Pumping

Bushing Oil Seal provides the means for a high-pressure oil to
contain the process gas within the compressor. Each assembly
consists of two bushing rings, between which oil flows at a
pressure designed to be 5-7 psi above the process or seal gas
pressure.

Inner and outer bushing rings are designed differently to
perform a specific function. The outer or atmospheric bushing

operates at a high differential pressure. It is designed to allow
several gallons per minute to flow through the close clearance
created by the seal ring bore and the shaft sleeve. This "sweet"
oil is collected and returned back to the oil reservoir. The
maximum allowable temperature of the oil exiting the bushing
ring, which is normally 180°F, determines the design rate of
flow. As oil flow increases, the exit temperature decreases.

With an operating differential pressure of 5-7 psi the inner or
process side bushing achieves an oil leakage to process of less
than 5 gallons per day. At pressures above 7 psid leakage to
process increases. At pressures below 5 psid gas ingestion by the
oil increases. The “sour” oil leakage is collected in pressurized
drainers and ecither set aside for disposal or degassed for
continued use.

A low flow rate by the Kaydon inner bushing is achieved by
slightly increasing the seal gas pressure existing in the small
clearance between the seal ring bore and the shaft sleeve. Bore
geometry and the rotation of the shaft creates a pumping action
that builds up gas pressure to counteract the small oil to gas
differential pressure. The pumping action allows for greater
bushing ring clearance than seals that rely on clearance alone to
control leakage. Greater clearance results in longer life and
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consistently low leakage over extended periods of operation.
Since the flow rate is extremely low, cooling must be achieved
by proper direction of oil flow as described below and as
pictured in the sketch that follows.

Oil Flow Within The Seal

Flow Through or Cross Flow: With this configuration oil
passes through the seal by means of porting in the compressor
seal case and within the seal itself, entering the seal near the
bottom and exiting near the top.

As shown by the diagram, a discontinuous annulus
(approximately 120° of arc length) in the scal housing is
positioned about the entrance port in the compressor casing. Oil
flows into this annulus and by means of internal porting within
the seal housing, flows into the inner seal cavity and across the
outside diameter of the inner bushing. Oil then enters the cavity
between the seal rings where it continues in several directions.
Some of the oil exits through the outer bushing and is collected
in the atmospheric drain. A very small amount exits through the
inner bushing into pressurized drainers. The remainder of the oil
passes through porting in the seal housing, into a second annulus
in the seal housing, and exits through porting in the compressor
casing.

Non Flow Through or “Dead Headed”: This seal design has
no provisions for oil exiting the seal except for leakage of the
inner and outer bushing rings.

Flow Through vs. Dead Headed Arrangements: The decision
to incorporate flow-through in the bushing seal design is one the
compressor manufacturer generally makes, and is based on
temperature conditions and their method of controlling the oil to
gas differential pressure (delta-p).

For an existing seal / oil system, if based on delta-p control by
regulating the downstream oil flow (i.e. flow-through), it may be
necessary to maintain the flow-through system. However, if
upstream (i.e. supply side) control is used, the Kaydon seal will
not require that the flow-through system be maintained in most
cases. This is because the oil flow required to keep the inner
bushing ring cool is normally less than the flow required for the
outer bushing ring. Since all of the oil supplying the Kaydon
bushing seal assembly passes through the inner seal cavity
before exiting through the outer bushing, the flow-through
configuration is not needed.

Kaydon has over 25 years of experience with pumping bushing
seal geometry and cartridge seal arrangements. If you have an
application you feel could benefit from the Kaydon Pumping
Bushing Oil Seal, or from other Kaydon seal products, call or e-
mail so we can discuss the particulars.

"There are no substitutions for paying attention."
- Diane Sawyer

Meet the TCE-Kaydon team:
Jim Johnson

This quarter we would like to
introduce the newest member
to the TCE-Kaydon team. Jim
Johnson joined Kaydon in
October this year. Jim lives in
Chicago and will be covering
Wisconson, Indiana, Ohio,
Ilinois, Pennsylvania, North
Dakota, = Michigan, and
Ontario, Canada. He has over
30 years sales and service
experience with Ingersoll-
Rand, Elliott Turbomachinery
and Bellis & Morcom working
in the petrochemical, refining and power generation industries.
Please feel free to give Jim a call at (630) 546-2704 or email at
jmjohnson@kaydon.com if he can assist you in any way.

Jim Johnson

Recent orders of note

Worked with Kaydon to manufacture two complete new tandem
dry gas seals in two weeks.

Received an order to upgrade three large turbines to new ball and
socket journal and thrust bearings.

Received an order to upgrade the bearings on a 75 MW turbine.
#1 bearing was upgraded to a ball and socket tilt pad bearing
and thrust bearings were upgraded to ball and socket self-
equalized design.

Received an order from a major refinery overseas to upgrade
four machines to Torlon seals.

Received an order to repair the journal and thrust bearings on a
Frame 7 machine on a rush.

“TCE’s mission is to be the premier supplier of quality
products and services for all of our customers in the
rotating equipment community.”

As another year comes to a close, TCE and Kaydon would
like to thank all our valued customers and vendors that we
have had the opportunity to work with this past year. We wish
everyone the best this holiday season and the coming year.

We’re on the Web: www.tcel.com
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