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NC Alpha Steel Cooling Tower /

NC Alpha towers are steel structure , splash fill, factory
assembled, crossflow cooling towers, designed to serve all
normal cooling water systems—as well those “dirty water”
systems which would place the long term operation of

a film fill tower in jeopardy. They evolve from a factory-
assembled concept of towers pioneered by Marley

some 60 years ago, and incorporate all of the design
advancements that our customers have found valuable.

This booklet not only relates the language to use in
describing an appropriate NC Alpha cooling tower—but
also defines why certain items and features are important
enough to specify with the intention of insisting upon
compliance by all bidders. The left-hand column of pages
25 thru 42 provides appropriate text for the various
specification paragraphs, whereas the right hand column
comments on the meaning of the subject matter and
explains its value.

Pages 25 thru 42 indicate those paragraphs which will
result in the purchase of a basic cooling tower—one that
accomplishes the specified thermal performance, and has
operation and maintenance-enhancing accessories and
features that are usually desired by those persons who
are responsible for the continued operation of the system
of which the tower is a part. It will also incorporate those
standard materials which testing and experience has
proven to provide acceptable longevity in normal operating
conditions.

Pages 31 thru 42 provide paragraphs intended to add
those features, components and materials that will
customize the tower to meet the user's requirements.

Space does not permit definition and explanation of all of
the possible options that can be applied to the NC Alpha.
We realize that you, the purchaser, must be happy with the
tower's characteristics, and we are prepared to provide—or
provide for—any reasonable enhancement that you are
willing to define and purchase. Your needs will become
part of the continuing evolution of this Marley product
line.
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Specification Value

bypass circuit will not modulate ON and
OFF based on cold-water temperature.
The application must be able to handle
very cold water while VFD is in a by-pass
mode. Operator controls shall be mounted
on the front of the enclosure and shall
consist of start and stop control, bypass/
VFD selection, Auto/Manual selections,
manual speed control. To prevent heating
problems in the cooling tower fan motor
the VFD system shall de energize the
motor once 25% motor speed is reached
and cooling is no longer required. The
cooling tower manufacturer shall supply
VFD start-up assistance. Tower vibration
testing throughout the speed range is
required to identify and lockout any natu-
ral frequency vibration levels which may
exceed CTI guidelines.

Marley Premium VFD System

Add the following paragraph in the
Mechanical Equipment section when
VFD is used as a stand alone system: A
complete UL listed Variable Speed Drive
system in a NEMA 12 indoor or NEMA
3R outdoor enclosure shall be provided.
The VFD shall use PWM technology with
IGBT switching and integrated bypass
design. VFD output switching shall not
cause mechanical issues with gearbox
teeth or drive shafts. The VFD shall catch
a fan spinning in the reverse direction
without tripping. The panel shall include
a main disconnect with short circuit pro-
tection and external operating handle,
lockable in the off position for safety.
The system shall include a solid state, PI
temperature controller to adjust frequency
output of the drive in response to the
tower cold-water temperature. The tem-
perature of the cold water and set point
shall be displayed on the door of the
control panel. The bypass shall include

a complete magnetic bypass circuit with
capability to isolate the VFD when in

the bypass mode. Transfer to the bypass
mode shall be automatic in the event of
VFD failure or for specific trip conditions
allowing safe transfer of utility voltage

to the motor. Automatic bypass with an
earth ground condition is not allowed. The
bypass contactor shall be cycled on and
off while operating in bypass, to maintain
the set-point temperature of the cold
water. The drive design shall be operated
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as a stand- alone system without the
need for a BMS system. Operator con-
trols shall be mounted on the front of the
enclosure and shall consist of start and
stop control, bypass/VFD selector switch,
Auto/Manual selector switch, manual
speed control, and solid-state tempera-
ture controller. An emergency bypass
selector switch internal to the panel
allowing the cooling tower fan motor to
be run at full speed shall be furnished.
To prevent heating problems in the cool-
ing tower fan motor the VFD system
shall de energize the motor once 25%
motor speed is reached and cooling is no
longer required. The VFD shall include
de-icing logic with auto canceling and
adjustable time. Speed in De-Ice mode
shall not exceed 50 % motor speed. The
cooling tower manufacturer shall supply
VFD start-up assistance. Tower vibration
testing throughout the speed range is
required to identify and lockout any natu-
ral frequency vibration levels which may
exceed CTI guidelines.

Miscellaneous Options

Motor out of the Airstream:

Add the following to the end of this
paragraph: The motor shall be mounted
outside the casing of the tower, and shalll
be connected to the gear reducer by a
dynamically-balanced, stainless steel tube
and flange driveshaft.

Fan Cylinder Extensions:

Insert the following after the first sen-
tence: Fan cylinder extensions shall be
provided to elevate the fan discharge to a
height of ___ ft above the fan deck level.

M For many years, a feature of Marley

cooling towers was that the electric

motors were located outside the fan

cylinders, where they were easily

accessible, and where they were not

subjected to the constant humidity that exists inside the tower plenum.

Although improved motor designs (insulation, bearings, seals, and lubricants)
have now made it feasible for us to locate the motor inside the tower in close-
coupled proximity to the Geareducer® (page 28), many users still prefer the
motor to be located outside the humid airstream. If you are among those users—
or are among those who see the wisdom of their thinking—please specify this
option. If you do, however, please require it of all bidders.

B Extensions are available in 1'-0 increments to a maximum height equal to the

diameter of the fan. Such extensions may be considered necessary in order to
elevate the discharge beyond the bounds of an enclosure. Discuss applicability
with your local Marley sales representative.
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Inlet Flow Control Valves: B Marley flow-control valves have been a favorite
of users since the 1950s. They remain ser-
viceable for the life of the tower and provide a
82:  Add the following to the end of the para- continuing means of flow-regulation between
graph: Heavy-duty flow-regulator valves hot water basins—and between cells of multi-
shall be provided at the hot water inlet cell towers as well.
connections. These valves shall be disc-
type, with cast iron bodies and stainless
steel operating stems. There shall be a
locking handle to maintain the valve set-
ting in any position. Valves shall be right-
angle configuration, precluding the need
for inlet elbows.
Equalizer Flume Weir Gates: B Where it is your intention to be able to operate both cells of the tower while
the flume cover plate is installed, separate outlet connections, float valves and
112: Add the following paragraph under Cold overflows must be provided for each cell. Likewise, this would require separate
Water Collection Basin: The intercon- sensors and controls for basin heater systems, if installed.
necting flume between cells shall be
equipped with a removable cover plate
to permit the shutdown of one cell for
maintenance purposes, or to permit inde-
pendent cell operation.
Sound Control B Sound produced by a standard NC Alpha cooling tower operating in an unob-
structed environment will meet all but the most restrictive noise limitations—and
12 Add the following paragraph under will react favorably to natural attenuation. Where the cooling tower has been
Base: The cooling tower shall be quiet sized to operate within an enclosure, the enclosure itself will have a damping
operation, and shall produce an overall effect on sound. Sound also declines with distance—by about 5 or 6 dB(A)
level of sound not higher than each time the distance doubles. Where noise at a critical point is likely to
dB(A) measuredat ______ft from the exceed an acceptable limit, you have several options—listed below in ascending
locations in the table below. order of cost impact:
Location 63 125 250 500 1000
Discharge * Where only a slight reduction in noise will satisfy—and the source of concern
A nlet is in a particular direction—merely turning the cooling tower may be the answer.
Cased Fave Less sound emanates from the cased face of the cooling tower than does from
the air intake face.
L’_’Ga“"" 2000 | 4000 | 8000 Overall dB(A) * In many cases, noise concerns are limited to nighttime, when ambient noise
Discharge levels are lower and neighbors are trying to sleep. You can usually resolve
Air Infet these situations by using two-speed motors—operating the fans at reduced
Cased Face speed without cycling “after hours”. The natural nighttime reduction in wet-bulb
temperature makes this a very feasible solution in most areas of the world, but
the need to avoid cycling may cause the cold water temperature to vary signifi-
cantly.
* A Marley Variable Speed Drive automatically minimize the tower's noise level
during periods of reduced load and/or reduced ambient temperature without
sacrificing the system’s ability to maintain a constant cold water temperature.
This is a relatively inexpensive solution, and can pay for itself quickly in reduced
energy costs.
* The most extreme cases may require discharge sound attenuator sections—
however, the static pressure loss imposed by discharge attenuators may neces-
sitate an increase in tower size. Two stages of discharge attenuators supported
by the tower and designed and tested for the most stringent requirements are



NC Alpha Steel Cooling Tower / Specifications: Options i

Specification Value

~

(=5}

(=5}

Outlet Sound Attenuation

Add the following paragraph under
Base: The cooling tower shall be
equipped with outlet sound attenuation
baffles positioned and spaced horizontally
across the entire fan opening. The baffles
will be constructed of perforated sheet
metal and contained within a steel box
which is self supporting.

Quiet Fan

Replace paragraph 6.1 with the follow-
ing: Fan(s) shall be propeller-type, incor-
porating a minimum of seven wide-chord
aluminum alloy blades and galvanized
hubs. Blades shall be individually adjust-
able. Maximum fan tip speed shall be
11,000 ft/min. Fan(s) shall be driven
through a right angle, industrial duty, oil
lubricated, geared speed reducer that
requires no oil changes for the first five
(5) years of operation. The gearbox bear-
ings shall be rated at an L10A service life
of 100,000 hours or greater.

(alternate)” Fan(s) shall be propeller-type,
incorporating a minimum of seven wide-
chord aluminum alloy blades and galva-
nized hubs. Blades shall be individually
adjustable. Fan(s) shall be driven through a
one-piece multi-groove, solid back V-type
belt, pulleys, and tapered roller bearings.
Bearings shall be rated at an L10A service
life of 40,000 hours or greater.

*Currently available on all models 60 hp
or less.

Single Hot Water Inlet Connection
per Cell:

Replace this paragraph with the follow-
ing: Each cell of the tower shall include a
single hot water inlet connection located
as shown on the plans. An internal system
of piping shall deliver water equally to the
distribution basins without the need for bal-
ancing valves. This internal piping system
shall require no scheduled maintenance,
and shall be located such that it does not
interfere with normal maintenance access.
The internal piping must extend to the
tower exterior. Removable, interchangeable
polypropylene nozzles installed in the floor
of these basins shall provide full coverage
of the fill by gravity flow.

available as an option.

M The Marley "Quiet Package" includes the affordable Quiet Fan mechanical
option, optimized to achieve the lowest possible sound levels while maintaining
efficiency. In combination with a Marley Variable Speed Drive, this package is
capable of meeting all but the most restrictive noise limitations.

M Tip Speed—unlike thermal performance, no certification program exists for
sound. While Marley conducts actual sound tests on all its configurations there
are only a few ways for the client to ensure they get a quiet tower.

* One is to conduct a field sound test after installation. On-site testing after
installation can however be inaccurate depending on the environment.

* Another is to conduct a sound test at the factory. However both can be cost
prohibitive for smaller applications.

* Specifying fan blade tip speed is one way to physically force the tower selec-
tion to be quiet. Tip speed is easily checked by multiplying the fan rpm by the
fan circumference at the blade tip (w fan dia). Over 12,000 ft/min is consid-
ered high by most people. 10,000-12,000 is considered typical and expected.
8,000-10,000 would be considered low noise. Below 8,000 is difficult to hear
above the water noise.

M This option reduces what might otherwise be a complex hot water piping lay-
out to a simple, single connection per cell. It also avoids an unsightly (perhaps
unsafe) maze of pipe exposed above the top deck of the tower.

The single inlet connection is located in the tower's endwall casing
Be sure to specify that the internal pipe extends to the tower exterior casing

panel. Some manufacturers require the contractor to complete the internal pip-
ing adding to your cost.
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Multicell Basin Equalizer Outlets:

Add the following paragraph in the
Access section: A hole and bolt circle
shall be provided in the depressed sec-
tion of the basin for equalizer piping
between cells. A full-face, .25" thick, 50
durometer gasket shall be provided at
each equalizer location.

Extended Geareducer Lube Line with
Dipstick:

Add the following paragraph in the
Mechanical Equipment section: An
external oil level dipstick shall be located
adjacent to the motor at the fan deck
surface and shall be accessible from a
portable maintenance ladder.

Premium Efficiency Motor:

Replace paragraph 6.3 with the follow-
ing: The complete mechanical equipment
assembly for each cell shall be supported
by a rigid steel structural support that
resists misalignment between the motor
and the gear reducer. The mechanical
equipment assembly shall be warranted
against any failure caused by defects in
materials and workmanship for no less
than five (5) years following the date of
tower shipment. This warranty shall cover
the fan, speed reducer, motor, drive shaft
and couplings, and the mechanical equip-
ment support.

M Used as water level equalizers between multicell towers. Not intended for water
migration. Piping and attachment hardware by others. Flat faced flange required.

M The dipstick option is accessible from a portable maintenance ladder on one
and two cell towers only. Maintenance considerations recommends this option
be combined with the ladder and guardrail option on installations of three or
more cells since the dipstick cannot be reached without accessing the fan deck.

B NEMA premium efficiency motor with a five year warranty enhances the stan-
dard five year mechanical equipment warranty of the NC Alpha cooling tower.
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