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fan cylinder segment shall be through-bolted 
to both the fan deck and a primary fan deck 
framing member. Anchorage by lag screws 
into the fan deck alone will not be permitted. 
Fan cylinder connection and anchorage hard-
ware shall be series 300 stainless steel.

7.0	 Fill and Drift Eliminators: 

7.1	 Fill shall be splash-type, consisting of poly-
vinyl chloride splash bars hung in polypro-
pylene grids installed in independent 4'-0" 
longitudinal bays and 6'-0" elevations. Splash 
bars shall be extruded PVC, cut to a length 
appropriate to fit within the bay with room for 
expansion. They shall be spaced on centers 
as necessary to achieve the required thermal 
performance. Each bay of splash bars shall 
be supported by two or more grids as neces-
sary to prevent bar-sagging and resultant 
channeling of water.

7.2	 Drift eliminators shall be three-pass cellular, 
manufactured from a minimum of 17 mil 
thick PVC. Eliminators shall be manufactured 
and installed in packs no less than 6'-0" long. 
Packs shall nest together without air gaps, 
and shall be easily removable for cleaning 
and/or replacement. Eliminators shall be 
designed and manufactured specifically for 
crossflow cooling towers. The eliminator's 
final pass shall direct the airflow toward the 
fan. Maximum allowable drift shall not exceed 
0.010% of the design water flow rate.

■ �Splash-type fill has the longest history of successful use in the cooling tower 
industry. Its wide spacing discourages clogging, and its stout construction will 
withstand repeated cleaning of deposits associated with the circulating water 
quality. 
 
However, crossflow-type fill is 
very sensitive to the manner in 
which it is supported. Design 
water loadings can reach 20 
GPM/sq ft and, unless sup-
ported on sufficiently close 
centers, the splash bars will 
begin to sag and allow the 
water to “channel”. This reduc-
es tower performance, and 
renders it unpredictable. 
 
The effectiveness of the fill as a heat transfer medium varies with the size and 
shape of the splash bars, as well as their vertical and horizontal spacing density. 
The indicated minimum splash bar spacing is by no means abnormal, and it 
establishes a datum that assures the fill to be truly non-clogging, and cleanable. 
 
Because fills of different materials are usually shaped differently (molded, 
extruded, etc.), the material specified can also have an impact on its ability to 
perform and, therefore, have an impact on the size of the tower. Usually, fills of 
specific materials are specified because of unusual water quality or operating 
temperature, or perhaps the need to resist fire. Before writing the specification, 
please discuss the appropriate fill material and configuration with your Marley 
sales representative. 
 
Vertical blade-type eliminators, as well as misdirected cellular types cause much 
of the fan power to be wasted in turning the flow of air from horizontal to verti-
cal for its exit through the fan cylinder. This power is, of course, not available for 
contribution to thermal performance. Refer to Marley Difference “Item P-2”. 
Drift rate varies with design water loading, air rate, drift eliminator depth, and 
density. The indicated rate of 0.010% is easily achievable without premium cost. 
If a lower rate is required, please discuss with your Marley sales representative.
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8.0	 Mechanical Equipment: 

8.1	 The primary air delivery system for each 
cell shall consist of an electric motor, an 
extended drive shaft, a geared speed reducer, 
a multi-blade propeller-type fan, and a rigid 
unitized support.

8.2	 Motors shall be _______-speed, single wind-
ing, variable torque, _____ hp maximum, 
TEFC, and specially insulated for cooling 
tower duty. Speed and electrical characteris-
tics shall be ____ RPM, ___ phase, ___ hertz, 
____ volts. If the load applied to the motors 
exceeds 90% of their nameplate rating, then 
they shall have a 1.15 service factor and the 
service factor beyond 1.0 shall not be consid-
ered available for load. 

8.3	 Motors shall be located outside the fan cyl-
inders and shall be connected to the speed 
reducers by tubular, extended, full floating, 
non-lubricated drive shafts. Drive shaft tubes 
and flanges shall be manufactured of type 
304 stainless steel. Couplings shall be hot 
dip galvanized cast iron, joined to the drive 
shaft by flexible neoprene bushings and 
cadmium plated steel inserts. Connecting 
hardware shall be 300 stainless steel. Drive 
shaft assemblies shall be dynamically bal-
anced at the factory at full motor speed. Two 
galvanized steel drive shaft guards anchored 
to the mechanical equipment support shall 
surround the drive shaft for containment in 
the event of failure.

8.4	 Speed reducers shall be right-angle type, 
utilizing helical and/or spiral bevel matched 
gear sets. Cases shall be epoxy coated, 
ASTM Class 20, gray cast iron. Bearings shall 
be tapered roller type. Gears and bearings 
shall be splash-lubricated in a bath of turbine 
type mineral oil, and units shall be capable 
of operating in either forward or reverse with 
equal facility. Speed reducers using external 
oil pumps will not be allowed. 
Speed reducers shall meet or exceed the 
requirements of CTI STD-111 and AGMA 
Std. 420.04, and service factor at applied 
horsepower shall not be less than 2.0. They 
shall be run-in under load and adjusted at the 
factory, and the interior surfaces coated with 
a rust-proofing oil prior to shipment. 

■ •  �Typical speed choices are “single” or “two”. Two-speed motors are worthy of 
your consideration because of the increased controllability they offer — and 
because of their significantly reduced annual power requirements. 

•  �For 60 Hz power, single-speed design is 1800 RPM, and normal two-speed 
design is 1800/900 RPM.

•  �For 50 Hz power, single-speed design is 1500 RPM, and normal two-speed 
design is 1500/750 RPM.

Change the motor specifications to indicate the characteristics you require. 
Dual winding, explosion proof, 1800/1200 RPM, space heaters, etc.

■ �The drive shaft turns at the motor speed and is, therefore, most sensitive to 
operational imbalance. Stainless steel manufacture assures that the drive shaft 
will not become unbalanced as a result of corrosion. 
 
The heavy nature of the castings from which the couplings are machined usually 
makes the hot dip galvanized couplings acceptable in all but the more corrosive 
atmospheres. See page 17 for optional “all stainless” and carbon fiber drive 
shafts.

■ �The Geareducer® is, 
essentially, the heart of 
your fan drive system. 
It must support the fan, 
rotate the fan at the 
appropriate speed, and 
maintain critical fan posi-
tioning within the fan cyl-
inder—and it must perform 
these functions reliably 
through many long years 
of demanding use. 
 
 
Requiring adherence to 
the standards specified 
helps to assure that level of dependability.
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8.5	 Each cell shall be equipped with an external 
oil level gauge and gear reducer drain line, 
terminating at a sight-glass and plug located 
outside the fan cylinder near the motor. 

8.6	 Fans shall have a minimum of five GRE 
(glass reinforced epoxy) blades, with appro-
priate twist and taper to produce maximum 
airflow. All blades shall be fabricated with 
consistent moment weights to permit the 
change-out of individual blades without the 
need for total fan rebalance. Hubs shall be 
fabricated of hot dip galvanized steel and 
ductile cast iron, assembled with series 300 
stainless steel hardware. Spoke-type hubs, 
if used, shall be equipped with an FRP hub 
cover to prevent recirculation of air at the 
plane of the fan. Hubs shall be statically bal-
anced at the factory.

8.7	 The complete mechanical equipment assem-
bly for each cell shall be supported by a rigid, 
unitized, torque-tube type support that pre-
vents misalignment between the motor and 
the gear reducer. Support shall be heavy-wall 
tubular steel, to which heavy plate platforms 
for the motor and gear reducer have been 
welded, as well as structural outriggers to 
provide structural stability and transmit loads 
into the tower structure. The assembly shall 
be hot dip galvanized after fabrication.

9.0	 Hot Water Distribution System: 

9.1	 Two hot water distribution basins located 
above the banks of fill shall extend the full 
length of the tower. Basin floor shall pultrud-
ed fiberglass having a flame spread rating of 
25 or less. Basin walls shall provide adequate 
freeboard at full design water flow. Basins 
shall deliver incoming hot water to the fill 
by gravity, through removable polypropylene 
metering orifice nozzles located in the floor of 
the basins on 1'-0" centers. Nozzles shall be 
easily accessed and cleaned.

9.2	 Water shall come to these basins via a sys-
tem of separate inlet piping and valves for 
each cell of the tower. Individual flanged 
inlets shall be located outside the louvered 
face of the tower, above the elevation of the 
distribution basins, at or near the fan center 
line of each cell. Inlet piping shall deliver 
water to the distribution basins through 
heavy-duty flow-control valves located over 
the inlet-side and far-side basins, travers-
ing the fan plenum as necessary to do so. 

■ �The extended oil line to an external sight-glass 
provides a means of checking the level of oil in 
the Geareducer. It also permits periodic draining 
of the Geareducer at a convenient location. 

■ �Many of the large fans used on cooling towers 
operate at tip speeds approaching 13,000 ft/
min. When the blade tips encounter the occa-
sional solid droplet of water that escapes the 
eliminators, erosion of the leading edge can 
occur on fans whose designs do not address 
this problem. This has, over time, contributed to 
some fan failures in the past.  
 
Fans of the size used on large cooling towers are applied at speeds and horse-
powers that generate considerable torque — and structural tubular steel resists 
this torque most effectively. The Marley torque-tube assures that all of the 
mechanical equipment remains 
aligned, and that the rotating fan 
is properly positioned within the 
fan cylinder. Hot dipping after 
fabrication assures that all steel 
surfaces will be heavily coated 
with zinc for long-term protection 
against corrosion. 

■ ��Open, gravity-flow distribution basins are a feature of 
crossflow type towers that adds to their reputation of 
being simple to operate and easy to maintain. These 
basins are out where they can be easily inspected—
even maintained—while the tower is in operation. Spray 
systems of counterflow towers, sandwiched between the 
top of the fill and the drift eliminators, are comparatively 
awkward to access, and require tower shutdown for main-
tenance. 
 
This describes the “side inlet” method of piping the cooling tower. It requires 
you to provide a header at the base of the tower, along with separate risers for 
each cell. Using this method, you may conveniently valve off cells on an indi-
vidual basis. 
 
Other optional piping methods are available, as described on pages 19 and 20. 
 
In cold weather regions, you should also consider running a valved drain line 
from the riser to the cold water basin to drain the riser during shutdown in freez-
ing weather. 
 
Bypasses, if used, should be designed only after thorough discussion with your 
Marley sales representative. 
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Inlet and crossover piping shall be reinforced 
thermosetting resin, beginning with flanges 
for connection to owner's risers. Inlet and 
bolt circle dimensions shall conform to 150# 
flange specifications.

9.3	 Valves shall be right-angle, disc type, dis-
charging water downward into covered, 
labyrinth-type splash-suppression boxes in 
the basins. Valve bodies, discs, operating han-
dles, and locking bars shall be epoxy-coated, 
machined cast iron. Screw-type operating 
stems shall be Series 300 stainless steel. 
Valves shall be capable of flow-regulation to 
each cell and each distribution basin. They 
shall also be capable of shut-off to permit 
taking one or more basins or cells out of 
operation for a period of inspection or main-
tenance.

10.0	 Cell Partitions: 

10.1	 The tower shall be partitioned such that the 
fan of each cell can be operated and cycled 
independently of the remaining cells. Full-
width, 8 oz/sq ft FRP panel partitions shall 
extend from casing to casing across the 
tower, and from the top of the fill upward to 
the underneath side of the fan deck floor.

10.2	 The hot water distribution basins shall include 
watertight partitions between cells to permit 
removing individual cells from service.

11.0	 Casing and Louvers: 

11.1	 The endwalls of the tower, as well as the 
elevated sidewalls of the fan deck, shall be 
cased with 8 oz /sq ft corrugated FRP pan-
els attached to tower columns with stainless 
steel screw shank or ring shank fasteners 
and self-sealing washers. Panels shall be 
installed with corrugations horizontal, and 
shall be lapped to shed water inward to the 
tower. Vertical joints shall be lapped and 
sealed watertight. Casing ends at tower cor-
ners shall be covered with 12 oz/sq ft FRP 
90° corner rolls.

12.2	 The entire height and length of the two air 
inlet faces of the tower shall be louvered with 
minimum 9 oz/sq ft corrugated FRP panels 
depending on icing potential and column 
spacing. Louvers shall be 4" pultruded chan-

The need to adjust—and readjust—water flow as necessary to accommodate 
on-line maintenance and other operational variations over the life of the tower, 
dictates that the flow-control valves be of heavy-duty construction. 

■ ��Multicell towers must have partitions between cells. Otherwise, air will be 
induced downward through an inoperative fan, bypassing the fill of the operat-
ing cell. Without these partitions, part-load or off-season operation of the tower 
would be completely unsatisfactory. 
 
 
 
 
Maintenance requirements and/or variations in load often require the shutdown 
of individual cells. These partitions make this possible.  

■ ��If preferred, change casing 
thickness to 12 oz/sq ft. 
 
Also, the casing, louvers and 
corner rolls can be manufac-
tured in fire resistant or fire 
retardant formulation. Fire resis-
tant provides a flame spread 
rate less than 75. Fire retardant 
provides a flame spread rate 
of 25 or less. If desired, please 
add either the words “fire resis-
tant” or “fire retardant” before 
the designation “FRP” in paragraphs 12.1 and 12.2.

■ �External louvers must be considered mandatory on splash-fill towers. Water that 
naturally exits the fill on the outboard side will create a swamp outside the tower 
unless it is returned to the tower by a well-designed set of louvers. To be effec-
tive, however, the louvers must overlap each other—cover the full vertical face of 
the fill—and extend the full length of the tower. 
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nel arms attached to the louver columns, 
and supported at the top by polypropylene 
support bars. Louver columns shall be sloped 
to maintain louver position in close proximity 
to the fill for control of water splash, and for 
purposes of deicing. Louvers shall overlap 
each other vertically to retain water flow 
within the tower. 

12.0	 Access and Safety: 

12.1	 The tower shall be designed and equipped 
to provide comfortable, safe access to all 
components requiring routine inspection and 
maintenance. 

12.2	 The fan deck of the tower shall be surround-
ed by sturdy 2" x 2" fiberglass guardrails and 
kneerails plus 4" high toeboards, all conform-
ing to OSHA standards. The guardrail shall 
be 42" high. Both guardrails and kneerails 
shall be through-bolted to 3" x 3" columns 
on 6' centers longitudinally and transversely. 
The toeboards shall be fastened to the 
guardrail posts and fan deck with self drill-
ing/self tapping screws.

12.3	 Each cell of the tower shall be equipped with 
vertical fiberglass ladders extending down-
ward from the fan deck level to a walkway 
above the waterline in the hot water distribu-
tion basins. Walkways shall extend out to the 
splash box cover and flow-control valve. 

12.4	 One endwall of the tower shall be equipped 
with a structural fiberglass stairway rising 
from the level of the cold water basin curb 
to the fan deck. Stairs shall be 30" wide 
with a slope of 41.5° and have an 8" rise 
and 9" run. Treads shall have a nonskid 
surface. Landings shall occur at 6'-0 eleva-
tions. Handrails and kneerails shall be 2" x 
2", through-bolted to 3" x 3" stairway posts. 
All stairway bolts and fasteners shall be 
series 300 stainless steel. If the tower length 
exceeds 200'-0", a vertical steel ladder with 
safety cage per OSHA recommendations 
shall be provided at the other end of the 
tower. The ladder shall provide access from 
the cold water basin curb to the fan deck. 

 
 

��

■ ��The rigors of normal industrial cooling tower 
operation require that all vital areas of the tower 
be readily, easily, and safely accessed. 
 
Be extremely wary of those manufacturers who 
suggest that one of your access requirements 
is not really necessary. Their suggestion may be 
evidence that such access in their design is difficult—and may very well become 
a focus of significant cost to you in the future.

■ �Although the caged ladder at the other end of towers exceeding 200'-0" 
in length is not an OSHA requirement, it is recommended by SPX Cooling 
Technologies for reasons of personnel safety.

■ �Stairways are also available at both ends of the tower and cased for snow and 
ice protection. See page 18.
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12.5	 There shall be a 33" wide by 61" high mold-
ed FRP access door in each endwall of the 
tower at the cold water basin curb level. A 
24" wide treated FRP walkway shall extend 
the full length of the tower at that level. 
Hinged doors shall also be provided in each 
partition between cells. If the floor of the cold 
water basin is 4'-0" or more below the walk-
way, the walkway shall include guardrails and 
kneerails. Toeboards shall also be provided.

12.6	 Fan cylinders shall have removable seg-
ments of sufficient size to allow removal of all 
mechanical equipment components, and shall 
have a coupling guard, conforming to OSHA 
standards, to shroud that portion of the drive 
shaft that extends outside the fan cylinder. 

14.0	 Scope of Work: 

14.1	 The cooling tower manufacturer shall be 
responsible for the design, fabrication, and 
delivery of materials to the project site, and 
for the erection of the tower over a concrete 
basin and foundation. Cooling tower manu-
facturer will also supply anchor bolts. The 
concrete basin and foundation shall have 
been designed and installed by others, based 
upon certified loads and dimensions provided 
by the cooling tower manufacturer. Unless 
otherwise specified, all external piping, head-
ers, risers, valves, pumps, sumps and screens, 
controls, electrical wiring, fire protection, light-
ning protection, and water treatment equip-
ment will be outside the tower manufacturer's 
scope of work.

■ �The access doors on other towers may be unreasonably small. Specifying the 
size of the door will cause those bidders to take exception, alerting you to a 
potential maintenance headache. 

■ ��Please be clear in your specifications and inquiry documents regarding the full 
scope of work expected. That will help assure that your bid comparisons will 
be made on as equal a basis as possible—and will help to avoid any misunder-
standings during the execution and implementation of the contract. 
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	 Premium Hardware Options

	 Level 1 - Series 300 Stainless Steel

5.1	 Change the last sentence to read: Columns 
requiring anchorage shall be anchored to 
the concrete cold water basin by Series 300 
stainless steel anchor castings or weldments.

5.3	 Change the fifth sentence to read: 
Diagonals shall be anchored to the cold 
water basin using FRP diagonal connectors 
and Series 300 stainless steel anchor cast-
ings or weldments.

8.3	 For an all stainless steel drive shaft change 
the third sentence to read: Couplings shall 
be cast 304 stainless steel, joined to the 
drive shaft by flexible neoprene bushings and 
type 302 stainless steel inserts. 
 
Also, change the last sentence to read: Two 
triple-epoxy-coated, galvanized steel drive 
shaft guards anchored to the mechanical 
equipment support shall surround the drive 
shaft for containment in the event of failure. 
 
For a carbon fiber drive shaft with stainless 
steel couplings, replace entire paragraph 
9.3 with the description found on pages 19 
and 20.

8.6	 Add the following sentence at the end of 
the paragraph: Galvanized steel components 
shall be epoxy-coated after galvanizing to a 
dry film thickness of 12 mils (.012").

8.7	 Change last sentence to read: The assembly 
shall be hot dip galvanized after fabrication, 
and epoxy-coated after galvanizing to a dry 
film thickness of 12 mils (.012"). 

■ ��All of the material changes listed under Level 1 are recommended where 
chlorides are below 1500 PPM (NaCl) or below 910 PPM (Cl -) but acidity 
is less than pH 6.5—or in the presence of H2S. 
 
The materials of construction indicated in the base specification are entirely suit-
able for the “normal” water conditions defined on page 6. If your water quality is 
typified by the conditions indicated in the description above, all of the changes 
indicated may be required. However, many of the components mentioned are 
outside intimate contact with the circulating water stream and, therefore, may 
not require specification revision. Bolts, nuts and washers, of course, are Series 
300 stainless steel as standard. 
 
Also, several other water chemistries can occur that may or may not necessitate 
changes in materials of construction and/or operating procedures. Prior to final-
izing the tower selection and specification, we ask that you provide us with your 
best analysis of what your circulating water quality and chemistry will be. 
 
The value of the specification revisions is, of course, that they help assure you 
will have achieved maximum longevity from your cooling tower in its anticipated 
operating environment.
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	 Level 2 - Type 316 Stainless Steel 

5.1	 Change the last sentence to read: Columns 
requiring anchorage shall be anchored to the 
concrete cold water basin by type 316 stain-
less steel anchor castings or weldments.

5.3	 Change the second sentence to read: 
Diagonal connectors shall be of fiber rein-
forced polyester (FRP), or type 316 stainless 
steel. 
 
Also, change the fifth sentence to read: 
Diagonals shall be anchored to the cold 
water basin using FRP diagonal connectors 
and type 316 stainless steel anchor castings 
or weldments.

5.5	 Change the paragraph to read: All structural 
connections and splices shall be through-
bolted using full shank 1/2" diameter, or 
larger, type 316 stainless steel machine bolts, 
nuts and washers.

6.2	 Change the last sentence to read: Fan cylin-
der connection and anchorage hardware shall 
be type 316 stainless steel.

8.3	 For an all stainless steel drive shaft change 
the third sentence to read: Couplings shall 
be cast 316 stainless steel, joined to the 
drive shaft by flexible neoprene bushings and 
type 302 stainless steel inserts. 
 
Also, change the last sentence to read: Two 
triple-epoxy-coated, galvanized steel drive 
shaft guards anchored to the mechanical 
equipment support shall surround the drive 
shaft for containment in the event of failure. 
 
For a carbon fiber drive shaft with stainless 
steel couplings, replace entire paragraph 
9.3 with the description found on pages 19 
and 20.

9.6	 Add the following sentence at the end of 
the paragraph: Galvanized steel components 
shall be epoxy-coated after galvanizing to a 
dry film thickness of 12 mils (.012").

9.7	 Change last sentence to read: The assembly 
shall be hot dip galvanized after fabrication, 
and epoxy-coated after galvanizing to a dry 
film thickness of 12 mils (.012"). 

■ ��All of the material changes listed under Level 2 are recommended where 
chlorides are between 1500 PPM and 4000 PPM (NaCl) or between 910 
PPM and 2425 PPM (Cl -). 
 
The materials of construction indicated in the base specification are entirely suit-
able for the “normal” water conditions defined on page 6. If your water quality is 
typified by the conditions indicated in the description above, all of the changes 
indicated may be required. However, many of the components mentioned are 
outside intimate contact with the circulating water stream and, therefore, may 
not require specification revision. 
 
Also, several other water chemistries can occur that may or may not necessitate 
changes in materials of construction and/or operating procedures. Prior to final-
izing the tower selection and specification, we ask that you provide us with your 
best analysis of what your circulating water quality and chemistry will be. 
 
The value of the specification revisions is, of course, that they help assure you 
will have achieved maximum longevity from your cooling tower in its anticipated 
operating environment. 
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Level 3 - Silicone Bronze

5.1	 Change the last sentence to read: Columns 
requiring anchorage shall be anchored to the 
concrete cold water basin by heavy gauge 
silicon bronze anchor clips.

5.3	 Change the second sentence to read: 
Diagonal connectors shall be of fiber rein-
forced polyester (FRP), or silicon bronze.

	 Also, change the fifth sentence to read: 
Diagonals shall be anchored to the cold 
water basin using FRP diagonal connectors 
and red brass anchor castings.

5.5	 Change the paragraph to read: All structural 
connections and splices shall be through-
bolted using full shank 1/2" diameter, or 
larger, silicon bronze machine bolts, nuts and 
washers. Exposed bolt heads, threads and 
nuts shall be covered with plastic cups to 
prevent water impact erosion.

6.2	 Change the last sentence to read: Fan cylin-
der connection hardware shall be 316 stain-
less steel.

8.3	 For an all stainless steel drive shaft change 
the third sentence to read: Couplings shall 
be cast 316 stainless steel, joined to the 
drive shaft by flexible neoprene bushings and 
type 302 stainless steel inserts. 
 
Also, change the last sentence to read: Two 
triple-epoxy-coated, galvanized steel drive 
shaft guards anchored to the mechanical 
equipment support shall surround the drive 
shaft for containment in the event of failure.

	 For a carbon fiber drive shaft with stain-
less steel couplings, replace the entire 
paragraph 9.3 with the description found 
on pages 19 and 20.

8.6	 Add the following sentence at the end of 
the paragraph: Galvanized steel components 
shall be epoxy-coated after galvanizing to a 
dry film thickness of 12 mils (.012").

8.7 	 Change last sentence to read: The assembly 
shall be hot dip galvanized after fabrication, 
and epoxy-coated after galvanizing to a dry 
film thickness of 12 mils (.012").

■ ��All of the material changes listed under Level 3 are recommended where 
chlorides are above 4000 PPM (NaCl) or above 2425 PPM (Cl -) and where 
neither H2S nor ammonia are present. 
 
The materials of construction indicated in the base specification are entirely suit-
able for the “normal” water conditions defined on page 6. If your water quality is 
typified by the conditions indicated in the description at left, all of the changes 
indicated may be required. However, many of the components mentioned are 
outside intimate contact with the circulating water stream and, therefore, may 
not require specification revision. 
 
Silicon bronze, while very resistant to corrosion in a chloride environment, 
is subject to erosion in high-flow areas. Therefore, plastic cups, designed 
for this service, are used to prevent direct water impingement on the hard-
ware. 
 
Several other water chemistries can occur that may or may not necessitate 
changes in materials of construction and/or operating procedures. Prior to final-
izing the tower selection and specification, we ask that you provide us with your 
best analysis of what your circulating water quality and chemistry will be. 
 
The value of the specification revision is, of course, that they help assure you 
will have achieved maximum longevity from your cooling tower in its anticipated 
operating environment.
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	 Driveshaft Material Options

	 All Stainless Steel Driveshaft: 

8.3 	 Replace the third sentence with the follow-
ing: Couplings shall be cast 316 stainless, 
joined to the drive shaft by flexible neoprene 
bushings and type 302 stainless steel inserts.

	 Carbon Fiber Driveshaft / Stainless 
Steel Couplings: 

8.3 	 Replace the paragraph as follows: Motors 
shall be located outside the fan cylinders and 
shall be connected to the speed reducers by 
tubular, extended, full floating, non-lubricated 
drive shafts. Drive shaft tubes shall be carbon 
fiber/glass/epoxy composite. Flanges shall 
be manufactured of type 316 stainless steel, 
attached to the tube by type 316 stainless 
steel compression rings. Couplings shall be 
cast 316 stainless, joined to the drive shaft 
by flexible neoprene bushings and type 316 
stainless steel inserts. Connecting hardware 
shall be 316 stainless steel. Drive shaft 
assemblies shall be dynamically balanced at 
the factory at full motor speed. Two epoxy-
coated hot dip galvanized steel drive shaft 
guards anchored to the mechanical equip-
ment support shall surround the drive shaft 
for containment in the event of failure.

	

■ ��Normal HDG cast iron couplings may form blush rust over time. Where that is 
unwanted, or where abnormally high corrosion levels are anticipated, specify 
this all stainless steel driveshaft.

■ ��Carbon fiber drive shafts are pre-
ferred by many customers on the 
strength of their ability to remain 
dimensionally unaffected by long 
stationary periods in direct sun-
light. Steel drive shafts may go 
through temporary unbalance in 
those circumstances. 
 
Normal HDG cast iron couplings 
may form blush rust over time. 
Where that is unwanted, or 
where abnormally high corrosion 
levels are anticipated, specify this drive shaft with stainless steel couplings. 
 
Use where chloride levels in the circulating water and drift may exceed 1500 
ppm, as NaCl. 
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	 Access and Maintenance Options

	 Vertical Ladder at End of Tower: 

12.4 	 Delete the words: "if the tower length 
exceeds 200'-0" from the end of the sixth 
sentence. 

	 Second Stairway at End of Tower:

12.4 	 Change the first sentence to read as fol-
lows: Both endwalls of the tower shall be 
equipped with fiberglass stairways rising from 
the level of the cold water basin curb to the 
fan deck.

	
	 Cased Stairway:

12.4 	 Add the following to this paragraph: The 
stairway shall be roofed and cased with cas-
ing material to keep out snow and sleet. Roof 
support headroom shall be 7'-0" above top 
stairway landing. Latched doors shall be pro-
vided at the entrance and exit of the stairway. 
The door at the fan deck elevation shall open 
inward to prevent snow and ice build-up from 
rendering the door inoperable. Stairway side 
casings shall be translucent for visibility.

	 Mechanical Equipment Temporary 
Access Catwalk:

12.6 	 Add the following sentence to this para-
graph: Provide a 24" wide portable expanded 
aluminum catwalk, complete with handrail 
and kneerail, that will extend from the fan 
cylinder access way to the fan hub/gear 
reducer/drive shaft region.

	 Mechanical Equipment Permanent 
Access Catwalk:

12.6 	 Add the following to this paragraph: Each 
cell shall be equipped with a 24" wide, per-
manently-installed walkway extending from 
the fan cylinder access way to a work plat-
form at the fan hub/gear reducer/ drive shaft 
region. Catwalk and work platform shall be 
FRP, and shall be equipped with either FRP 
or galvanized steel guardrails and kneerails.

■ ��These are sometimes referred to as “escape” ladders. They are a ready means 
of egress in case of emergency. If you want this ladder on your tower, regard-
less of length, please make the change indicated at left.

■ ��On long towers, a second stairway is a very desirable option for your mainte-
nance people. 
 

■ ��As the specification wording implies, the cased stairway is of great benefit in 
those geographic regions where heavy snowfalls are the norm. 
 

■ ��This catwalk spans girt lines and provides short-term access to the mechanical 
equipment. It precludes the need to provide temporary planking, but does not 
obviate the need for temporary decking for major maintenance.

■ ��This system avoids the need to install the temporary catwalk every time you 
need to perform major maintenance. It also provides a substantial work platform, 
without which you will have to put down temporary decking. Please check with 
your Marley sales representative to determine what, if any, effect this permanent 
fixture in the tower airstream will have on tower performance or operating horse-
power.
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■ ��Normally, the fan deck level at the end of 
the tower is readily accessible by a small 
crane or “cherry picker”, making this der-
rick unnecessary.

■ ��Allows on-line viewing of fan operation.

■ ��In wooded or heavily industrialized areas, these covers can keep leaves and 
debris from clogging up the water distribution system. They also serve to retard 
the growth of algae by shielding the incoming hot water from direct sunlight. 

■ ��DH distribution basin covers provide generous head room for maintenance at 
the flow-control valves. The horizontal open area along the fan deck level allows 
natural light and ventilation within the enclosure. This durable low-maintenance 
structure is erected of pultruded fiberglass enclosed with 8-ounce corrugated 
FRP.

■ ��Manifold piping is useful where the total water flow does not exceed 107,000 
GPM, and the GPM/cell does not exceed 20,000 GPM. It requires that you 
bring up a riser at the tower endwall, elbowing into the manifold header above 
the water distribution basin. 

	 Endwall Derrick:

12.7 	 Add the following after this paragraph: A 
permanent galvanized steel derrick shall be 
provided at the end of the fan deck to facili-
tate movement of equipment between the 
fan deck level and grade. Derrick shall be of 
a capacity sufficient to handle the motors or 
the gear reducers. Power, rigging, and cables 
will be provided by the Owner.

	 Fan Cylinder View Port:

6.2 	 Add the following sentence to this para-
graph: Each fan cylinder shall include a 6" 
diameter, screened view port with a remov-
able Plexiglas window.

	 Water Quality Options

	 Distribution Basin Covers:

9.1 	 Add the following sentence to the end of 
the paragraph: Basins shall be covered with 
removable FRP Panels.

	 DH Distribution Basin Covers:

10.1 	 Add the following sentence to the end of 
the paragraph: Distribution basins and piping 
shall be enclosed with a sloping roof covered 
structure. The structure shall be enclosed 
with 8-ounce FRP corrugated casing mate-
rial. Removable panels shall be provided to 
allow access.

	 Piping System Options

	 Manifold Piping:

10.2 	 Replace this paragraph with the follow-
ing: Water shall come to these basins via 
a formed RTR manifold header supported 
above one distribution basin and extending 
from the tower endwall to the approximate 
center of the last cell. Inlet piping shall 
deliver water to the distribution basins of 
each cell through heavy-duty flow-control 
valves located over the inlet-side and 
far-side basins, traversing the plenum as 
necessary to do so. Inlet-side valves shall 
be flanged directly to the manifold header. 
Far-side valves shall be at the end of RTR 
crossover pipes that traverse the plenum. 
The crossover pipes shall be connected to 
the header with a flanged connection. The 
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manifold header shall start with a _____" 
diameter inlet flange approximately 2'-0" 
outside the tower endwall, for connection 
to the owner's riser pipe. Inlet flange and 
bolt circle dimensions shall conform to 
150# flange specifications. Header shall 
diminish in diameter as flow reduces after 
each cell, to limit flow velocity to no more 
than 10 fps. Header joints shall be of the 
bell and spigot type to accommodate ther-
mal expansion.

	 End Inlet Piping:

10.1 	 Replace this paragraph with the follow-
ing: Water shall come to these basins via 
formed RTR pipes supported one above 
each distribution basin and extending from 
the tower endwall to the approximate cen-
ter of the last cell. Inlet piping shall deliver 
water to the distribution basins of each 
cell through heavy-duty flow-control valves 
flanged directly to the pipe. Each inlet pipe 
shall start with a _____" diameter, inlet 
flange approximately 2'-0" outside the 
tower endwall, for connection to the own-
er's riser pipe. Inlet flange and bolt circle 
dimensions shall conform to 150# flange 
specifications. Pipe diameter shall dimin-
ish as flow reduces after each cell, to limit 
flow velocity to no more than 10 fps. Pipe 
joints shall be of the bell and spigot type to 
accommodate thermal expansion.

	 Miscellaneous Options

	 Longitudinal Cell Partitions:

10.1 	 Add the following at the end of this para-
graph: A similar full-height longitudinal parti-
tion shall be provided in the internal area 
between banks of fill to reduce windage loss 
of water out of the louvered face. This parti-
tion shall be adjacent to the tower's internal 
longitudinal walkway, and there shall be an 
access opening through the partition in each 
cell.

	 Heavy Louvers:

11.2 	 Change this paragraph to read: The entire 
height and length of the two air inlet faces 
of the tower shall be louvered 16 oz/sq ft 
corrugated FRP panels. Louvers shall be 
4" pultruded channel arms attached to the 
louver columns, and supported at the top by 

■ ��End inlet piping is useful where the total water flow does not exceed 214,000 
GPM. It requires that you bring up two risers at the tower endwall, each elbow-
ing into the pipes above the water distribution basins. 
 
Although not mentioned herein, even larger flow volumes can be handled by uti-
lizing Double End Inlets, where four of your risers would serve two of the tower 
manufacturer's pipes over each distribution basin. Please discuss this—or any 
other piping scheme—with your Marley sales representative.

■ ��The louvered faces of crossflow towers can present large frontal areas to the 
wind. If the velocity of the wind is sufficiently high—over 20 mph, as a rule of 
thumb—the residual velocity exiting the downwind face may carry a portion of 
the circulating water with it. Over time, this may create an unsightly area on the 
lee side of the tower. This longitudinal partition acts as a windbreak to prevent 
blow-thru.

■ ��Heavy louvers are designed to withstand normal snow loads, as well as those 
significant ice loads that can develop as a result of upset operation of the tower 
in freezing weather. The ice retainer bar helps to prevent dislodged chunks of 
ice from crashing down through the outboard sections of the fill. 
 
Ask for a copy of Marley Technical Report H-003 "Operating Cooling Towers 
in Freezing Weather". 
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polypropylene support bars. Louver columns 
shall be sloped to maintain louver position in 
close proximity to the fill for control of water 
splash, and for purposes of deicing. Louvers 
shall overlap each other vertically to retain 
water flow within the tower. 

	 Column Extensions:

5.1 	 Change second sentence to read: Interior 
columns shall be of a length that will accom-
modate a maximum cold water basin depth of 
_____ below the basin curb.

	 Control Options

	 Control System:

8.8 	 Add the following paragraph in the 
Mechanical Equipment section: Each cell 
of the cooling tower shall be equipped with 
a UL listed control system in a NEMA 3R 
or 4X outdoor enclosure capable of con-
trolling single-speed or two-speed motors 
as required, and designed specifically for 
cooling tower applications. The panel shall 
include a main fused disconnect with an 
external operating handle, lockable in the off 
position for safety. Across-the-line magnetic 
starters or solid state soft-start starters as 
required shall be controlled with a thermo-
static or solid state temperature controller. 
Door mounted selector switches shall be 
provided to enable automatic or manual con-
trol and wired for 120VAC control. Control 
circuit to be wired out to terminal blocks for 
field connection to a remote vibration switch 
and for access to extra 120VAC 50VA con-
trol power, overload trip alarms and remote 
temperature control devices. The tempera-
ture controller shall be adjustable for the 
required cold water temperature. If a thermo-
static controller is used, it shall be mounted 
on the side of the tower with the tempera-
ture sensing bulb installed in the cold water 
basin using a suspension mounting bracket. 
If a solid state temperature controller is used, 
the controller will be door mounted on the 
control panel. The temperature controller 
displays two temperatures—one for outgo-
ing water and the other for set point. Water 
temperature input shall be obtained using 
a three-wire RTD with dry well in the outlet 
water piping and wired back to the solid 
state temperature controller in the control 
panel.

The louvers described in para. 11.2 are appropriate for towers intended for 
operation during warm seasons only, or for those installed where winter tem-
peratures are moderate. 

■ ��This allows basins deeper than 5'-4" without the need to pour concrete piers 
for the support of a myriad of interior columns. Discuss the depth you need with 
your Marley sales representative.

■ ��If it is your opinion that the control system for the cooling tower should be part 
of the tower manufacturer's responsibility, we are in wholehearted agreement 
with you. Who better to determine the most efficient mode and manner of a 
tower's operation—and to apply a system most compatible with it—than the 
designer and manufacturer of the cooling tower? 
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	 Vibration Limit Switch:

8.7 	 Add the following to this paragraph:  A sin-
gle-pole, double-throw vibration limit switch 
in a NEMA 4 housing shall be installed on 
the mechanical equipment support for wiring 
into the owner's control panel. The purpose 
of this switch will be to interrupt power to 
the motor in the event of excessive vibration. 
It shall be adjustable for sensitivity, and shall 
require manual reset.

	 Variable Speed Drive:

8.8 	 Add the following paragraphs in the 
Mechanical Equipment Section: 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. The panel 
shall include a main disconnect with short 
circuit protection and external operating 
handle, lockable in the off position for safety. 
The system shall include a solid state, PID 
temperature controller to adjust frequency 
output of the drive in response to the tower 
cold water temperature. The temperature 
of the cold water and set point shall be 
displayed on the door of the control panel. 
The bypass circuit shall include a complete 
magnetic bypass that isolates the VFD when 
in the bypass mode. Transfer to the bypass 
mode shall be automatic in the event of 
VFD failure or for trip faults. 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 as a stand-
alone system or controlled with a building 
automation system. The BAS can be the 
normal source of control and the integrated 
temperature controller may be used as a 
backup to the building automation system. 
 
Operator controls 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 temperature 
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. 
 

■ ��Unless specified otherwise, a Metrix switch will 
be provided. The requirement for manual reset 
assures that the tower will be visited to determine 
the cause of excess vibration.

■ ��Marley VFD drive systems are designed to combine absolute temperature 
control with ideal energy management. The cooling tower user selects a cold 
water temperature and the drive system will vary the fan speed to maintain that 
temperature. Precise temperature control is accomplished with far less stress 
to the mechanical equipment components. The improved energy management 
provides fast payback. Indeed, many utilities offer generous rebates for users 
having installed VFD drives.
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To prevent heating problems in the cooling 
tower fan motor and to assure proper gear 
reducer lubrication, the VFD system shall 
cycle the motor on/off when the minimum 
allowable motor speed is reached. 
 
The cooling tower manufacturer shall sup-
ply VFD start-up and tower vibration testing 
to identify and lock out any vibration levels 
which may exceed CTI guidelines.

	 Low Oil Switch:

8.7 	 Add the following to this paragraph:  A 
solid state, capacitance-actuated, CSA 
approved low oil level switch shall be pro-
vided and installed outside the fan cylinder 
for wiring into the owner's control panel. The 
switch shall be Robertshaw Level-Tek Model 
318A or approved equal.

	 Fire Safety Options

	 Fire-Retardant Fan Cylinders:

6.2 	 Change the first sentence to read as fol-
lows: Fan cylinders shall be molded FRP 
having a flame spread rate below 25, no less 
than 6'-0 high, with eased inlets to promote 
smooth airflow at blade tips.

	 Fire-Retardant Casing, Louvers and 
Corner Rolls:

11.1 	 Change: "FRP" to "fire-retardant FRP".
 

Also on 12.2 change: "FRP" to "fire-retar-
dant FRP".

■ ��This can be wired into a control or monitoring system.

■ ��Fire-retardant fan cylinders have a flame spread rate of 25 or less.

“Flame spread rate”	 0 	= Fireproof 
	 100 	= the flammability of wood.

■ ��This change will provide casing, louvers and corner rolls having a flame spread 
rate of 25 or less.
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