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PLENTY MIXERS
THE STANDARD
FOR OIL STORAGE

The Plenty Side Entry
Mixer is an efficient
converter of energy
into fluid motion

TYPICAL PRODUCT APPLICATIONS:

Plenty Side Entry Mixers have helped to set the industry
international standard. They can outperform other mixers
on the market simply by virtue of their technically advanced
design, which includes a simple and easily maintainable
design, as well as a high efficiency, true helical pitch one
piece ‘cast’ impeller incorporating high blade area and
forward rake which was developed by SPX FLOW.

Backed by over 60 years operating experience Plenty
Mixers have a reference list of successful site installations
that is second to none. Plenty Mixers are acknowledged

to be the market leader in the field of side entry mixing
technology for the oil and petrochemical industries, having
supplied literally thousands of units worldwide to numerous
major oil companies in over 60 countries around the globe.

Why side entry tank mixers

The Plenty Side Entry mixer is an efficient converter of
energy into fluid motion. Unlike jet mixer systems, they

do not suffer significant energy losses at the pump, in

the pipework, in the bends, or most significantly, at the

jet nozzles. Capital costs are low and access to in-

tank components is not restricted, while the problem

of frequent, urgent maintenance on tanks that must be
emptied and cleaned is eliminated. Side Entry mixers are
also efficient, and are usually less expensive for larger
diameter tanks. Side Entry mixers are ideal for use on tanks
with floating roofs where practical considerations preclude
the use of top entry mixers.

Standard Range

The following four variables form the comprehensive
standard range. In most cases the design concept has
been to provide units suitable for long and continuous
operation at remote sites with minimum maintenance.
« 15-—55kW (3-75HP)

(716" to B33" impellers

+ Beltand Gear Drive

*  Fixed and Swivel Angle




Process & Technology

get more than an efficient and cost effective process. You
were one of the first to use computational fluid dynamics

develop products specifically for oil storage into the 21st

Our laboratory allows us to optimise your process, from

reliability, lower production costs, greater output, resulting

Processing....we perfected it.

Blending, maintaining homogeneity and heat
transfer

It is assumed that these duties are with ‘clean’ product

mixers, all should be approx. 22.5° apart and within a 90°

If it is possible to operate the mixers during ‘pump up’,
maximise the additive mixer effect of inlet flow and mixer
be situated approximately 22.5° to the left of the tank inlet.

of the mixer group is not critical.



Impellers

The high efficiency true helical pitch impeller with forward rake, developed by Plenty, features a large blade area

that optimises cavitation-free suction, maximising pumping rate and fluid entrainment. One-piece casting eliminates
issues common in welded designs, ensuring uniformity and balance for minimal vibration and high efficiency. Rigorous
inspections guarantee optimal performance and durability.

Advanced Impeller
Design:

* High pumping
 High thrust

* Minimum power draw

* Solid one piece design
» No cavitation

« Reliability Pt

Impeller Fixing
Positive fixing and driving of the impellers on the s
shaft is achieved by the use of taper to taper shaft
connection with side fitting key and retaining bolt.

Bearings

The units are designed for minimal maintenance,




Belt Driven Mixer

A horizontal foot mounted motor is fitted above the main mixer frame on a steel mounting plate which allows adjustment
for correct belt tensioning. Motor mounting plate hinges and belt adjustment screws are corrosion protected against
atmospheric corrosion. The motor and mixer shafts are connected by a Fire Resistant Anti-Static (FRAS) High Torque
Drive (parallel or chevron) Tooth Belt correctly sized to transmit motor power. The pulleys have taper lock bushes for ease
of removal and are enclosed in a spark proof and weatherproof guard. Drive service factor is 1.5 minimum.

The main mixer frame is a rigid one-piece casting spigot located to the steel mounting flange which incorporate pre-




CRUDE OIL, BOTTOM SLUDGE AND
WATER (BS&W)

Swivel Angle mixers incorporate a feature which allows the mixer angle of entry to be varied through 30° either side of the
tank centerline in 10° increments and enables the entire tank floor to be directly scoured by the impeller flow stream. This
is the only satisfactory solution to BS& W control in large tanks and ensures that the heavy solids, water and corrosive
salts which settle in areas least agitated by a permanently fixed mixer are maintained in suspension.

The mixer module is supported by two swivel hinge bearings which ensure ease of manual angle changing and the swivel
seal is affected by a heavy duty static Soloseal™ acting on a stainless steel spherical ball.

As an alternative to this manual facility, an automatic swivel actuator can be supplied as an optional extra.

The Automatic Swivel Actuator is a shaft belt driven or an electric motor driven speed reducer and linkage, which allows
the mixer to swivel 30 degrees in either direction.

Using the shaft driven actuator provides constant motion of the swivel while the mixer is in operation. This option removes
the need for expensive additional field wiring (not available for ATEX certification).

With the electric motor driven actuator the timer controller provided will cycle on even 24 hours and swivel the mixer
10 degrees each time. This allows for efficient cleaning of the tank bottom and eliminates the need for routine manual
adjustment.







TM SERIES: FIXED ANGLE MIXERS
MIXER POSITIONING

Homogeneity

——— ==g=="—-8-=-===Side Entry mixers induce a spiral
focused axial flow across the floor of the
tank continually entraining product from
other areas of the tank. This jet stream
initially only agitates the higher gravity
product in the bottom of the tank, but
in time, providing there is the necessary
installed power, will gradually penetrate
the higher layers of the tank product
with sufficient velocity to generate both
full top to bottom flow and to break the
interface between the various densities
and achieve a full homogeneous mix. If
the actual height/diameter (Z/T) ratio
is excessive this will influence the total
power required. For each application
there is a minimum power below
! ' which no matter how long the mixer is
homogeneity and temperature uniformity operated a blend or homogeneity will
never be achieved. For product storage
tanks this figure is generally 1.1kW per
1000m3 (0.25HP per 1000 bbils).

Blending

It will be appreciated that to blend the tank contents in 12 hours would require approximately half the power required to
do the same duty in 6 hours and approximately twice as much power as would be necessary in 24 hours.

It is, however, necessary to appreciate that some time is required to get the tank contents in motion before the necessary
flow pattern is established to enable the mixing process to commence. As already discussed there is a minimum power
required for a given volume below which the necessary fluid motion would never be developed for minimal process
requirements.

Duties for fixed angle mixers:
Maintaining Homogeneity

To maintain homogeneity of refinery finished or intermediate
products or chemical plant feed stocks to ensure

uniform specification. This demands complete movement
throughout the tank with top to bottom “turnover" as

well as circulation round the tank, to ensure that the
product at the top, middle and bottom remains uniform to
specification.

Blending

To mix two or more different components to obtain



MANWAY DIMENSIONS
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150mm [6”]
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Manway Dimensions are available to the following

standards:
18", 20", 24", 30" ANSI and API Drilling patterns.

Manways are supplied to Plenty Standard Thickness or
full thickness to ANSI or API Codes.

Consult the relevant code for dimensions.

Alternative sizes and custom manways are available.
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GEAR MIXERS i

SM Series: Fixed Angle Mixer SSM Series: Swivel Angle Mixer

SHAFT DIA: AT SEAL 60 MM SHAFT DIA: AT SEAL 60 MM

DRIVE / *NOMINAL

RPM RPM
A (Diameter) To Suit Specific Process Conditions A (Diameter) To Suit Specific Process Conditions
B mm / in. 875 / 34v." 1185/ 46°%/," B mm / in. 720 / 28Ys" 930/ 36%"
C mm / in. 515/ 20v4" 695 / 27Vs" C mm / in. 770 / 30%2" 995 / 394"
E (Bore) mm / in. 203/ 8" 254 / 10" H mm / in. 1076 / 42v." 1475/ 58"
H mm /in. 1076 / 42%>" 1475 58" J mm /in. 340/ 13v2" 425/ 16%4"

) mm / in. 340/ 13%" 425/ 16%," " Based on 60Kz motors

Dimensions are approximate only and certified drawings will be supplied at time

* Based on 60Hz motors
of order.

Dimensions are approximate only and certified drawings will be supplied at
time of order.
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