


                                                                                        HVAC and Light Industrial Markets 

Workshop Overview 

This course includes hands-on workshops focusing on Marley products for the HVAC and Light 
Industrial markets.  Participants will be divided into teams of four and work together through real 
hands on business scenarios for the Package and Parts products lines.  Installation and selling 
techniques along with competitive advantages information will be incorporated by utilizing our 
Proof-in-Performance program for Package and Parts products.

Your Workbook 

This workbook is designed to help you get the most out of the workshop. 
It provides: 

 A full set of program materials 
 A chance for you to prepare for scenarios 
 An opportunity to record what you learn 
 Structure to help you apply your learning back in the workplace. 

This is your personal copy.  As you go through the workshop, you will be 
 Guided towards useful materials 
 Asked to log ideas, learnings and insights 

Name:  _______________________________________________________ 

Please use this space to record your personal objectives for this workshop. 

My Personal Objectives 
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                                                                                        HVAC and Light Industrial Markets 

Agenda – Day 1 

8:00 – Depart for Development Center 

8:30 – Welcome and Introductions 

9:00 – Overview of current offerings and Tower Designs - Presentation 

9:45 – Break 

10:00 – Safety Overview and Development Center Tour 

12:00 – Lunch 

12:45 –  Hands on Product Training 

   Session 1 

– Team 1 – Pinion Shaft Oil Seal Replacement 

– Team 2 – Controls Overview and Troubleshooting 

– Team 3 – Sheave and Belt Replacement / BAC & Evapco Parts 

– Team 4 – MX75 & MBX Fill Installation 

– Team 5 – Fan Blade & Hardware Replacement 

2:15 – Break 

2:30 – Marley® WaterGard™– Presentation & Hands on training on WG018 Model 

3:15 – Hands on Product Training 

   Session 2 

– Team 1 – Driveshaft and Close Coupling Replacement  

– Team 2 – Pinion Shaft Oil Seal Replacement 

– Team 3 – Controls Overview and Troubleshooting 

– Team 4 – Fan Blade & Hardware Replacement 

– Team 5 – Sheave and Belt Replacement / BAC & Evapco Parts 

4:45 – Depart for Hotel 

6:15 – Dinner @ Top Golf 
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Agenda – Day 2 
8:00 – Depart for Development Center 

8:30 – Hands on Product Training 

Session 3 

– Team 1 – Controls Overview and Troubleshooting 

– Team 2 – Driveshaft and Close Coupling Replacement 

– Team 3 – Pinion Shaft Oil Seal Replacement 

– Team 4 – Sheave and Belt Replacement / BAC & Evapco Parts 

– Team 5 – MX75 & MBX Fill Installation 

10:00 – Break 

10:15 – Hands on Product Training 

Session 4 

– Team 1 – Sheave and Belt Replacement / BAC & Evapco Parts 

– Team 2 – MX75 & MBX Fill Installation  

– Team 3 – Fan Blade & Hardware Replacement 

– Team 4 – Driveshaft and Close Coupling Replacement 

– Team 5 – Controls Overview and Troubleshooting 

11:45 – Lunch 

12:30 – Hands on Product Training 

Session 5 

– Team 1 – Fan Blade & Hardware Replacement 

– Team 2 – Sheave and Belt Replacement / BAC & Evapco Parts 

– Team 3 – MX75 & MBX Fill Installation8 

– Team 4 – Pinion Shaft Oil Seal Replacement 

– Team 5 – Driveshaft and Close Coupling Replacement 

2:00 – Break 

Page 3



 

                                                                                        HVAC and Light Industrial Markets 

2:15 – Water Monitoring System (LLC) Hands on Training 

3:30 – Hands on Product Training 

    Session 6 

– Team 1 – MX75 & MBX Fill Installation 

– Team 2 – Fan Blade & Hardware Replacement 

– Team 3 – Driveshaft and Close Coupling Replacement 

– Team 4 – Controls Overview and Troubleshooting 

– Team 5 – Pinion Shaft Oil Seal Replacement 

5:15 – Depart for Hotel 
6:30 – Dinner @ O’Dowd’s Gastrobar 
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Agenda – Day 3 

7:45 – Depart for Plant Tour 

8:15 – Plant Tour 

10:15 – Break 

10:30 – Tower Start-up and Inspection Training - Presentation 

   11:20 – Depart for Lunch 

11:30 – Lunch – KC Joe’s BBQ 

   12:20 – Depart for Development Center (Cave) 

12:50 – Hands on Tower Start-up & Inspection Training on NC8411 & NC8422. 

2:10 – Break 

2:20 – Post Start-up discussion – Group report out 

2:45 – Discuss Lessons Learned from the week.  Did we meet your Expectations? 

3:00 – Depart 
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Copyright © 2025 SPX Cooling Tech

Marley Cooling Towers and OEM Parts

SPX Cooling Tech, LLC. 

A leading, full-line, full-service cooling tower 
and air cooled heat exchanger manufacturer.

The companies that formed SPX Cooling 
Technologies were founded more than 100 years 
ago and have more than 250 global patents in 
the process cooling, industrial, refrigeration, and 
HVAC markets.

Who is SPX?

February 17, 2026Copyright © 2024 SPX Cooling Tech

Current Brands: Legacy Brands:
Ceramic®
Custodis-Ecodyne
Davenport
Hamon

Head Wrightson
Heenan Coolers
Pritchard
Zurn
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February 17, 2026Copyright © 2024 SPX Cooling Tech

Global Cooling Footprint

SPX Manufacturing

SPX Sales

SPX HQ

SPX Cooling HQ
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How Does a Cooling Tower Work?

• Hot condenser water flows over the fill 

• Fan draws ambient air across water on 
the fill 

• Heat from the water is transferred to 
the air by latent and sensible cooling 

• Cooled water is collected and recycled 
through the system being serviced

How Does a Cooling Tower Work?

Copyright © 2024 SPX Cooling Tech
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• Flow rate 

• HW temperature (condenser LWT)

• CW temperature (condenser EWT)

• WB temperature (entering wet bulb)

• Range = HW – CW

• Approach = CW - WB

= 3,000 gpm

= 95°F

= 85 °F

= 78 °F

= 10 °F

=  7 °F

Selection Parameters

February 17, 2026Copyright © 2024 SPX Cooling Tech

Common Terms: Examples:

• Induced draft cooling towers have fans that 
are typically mounted on top of the unit and 
pull air through the fill media. 

• Forced draft towers have blowers located at 
the base that push air through the tower. 

Common Terms

February 17, 2026Copyright © 2024 SPX Cooling Tech

Induced Draft vs. Forced Draft
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• Crossflow cooling towers are designed so that the water 
flows vertically through the fill while the air flows 
horizontally, across the flow of the falling water.

• Counterflow cooling towers are designed so that air flows 
vertically upward, counter to the flow of falling water in 
the fill.

Common Terms

February 17, 2026Copyright © 2024 SPX Cooling Tech

Crossflow vs. Counterflow

• In open circuit cooling towers, the process 
fluid is directly exposed to the atmosphere 
as it flows over the heat transfer media and 
is evaporated during the cooling process.

• In closed circuit cooling towers, process fluid 
is pumped internally through a coil and heat 
is transferred from the process fluid to the 
recirculating water as us flows over the 
outside of the coil tubes.

Common Terms

February 17, 2026Copyright © 2024 SPX Cooling Tech

Open Circuit vs. Closed Circuit Cooling Towers

Open Circuit Cooling Tower Closed Circuit Cooling Tower
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• FAP towers are built and shipped in as few 
sections as the mode of transportation will 
permit. A relatively small tower will ship 
essentially intact. A larger, multi-cell cooling 
tower is manufactured as modules at the 
factory and shipped ready for final assembly.

• FEP towers are primarily constructed at the 
site of ultimate use. All large cooling towers, 
and many of the smaller towers, are 
prefabricated, piece-marked, and shipped to 
the site for final assembly.

Common Terms

February 17, 2026Copyright © 2024 SPX Cooling Tech

Factory Assembled (FAP) vs. Field Erected (FEP)

FAP Cooling Tower

FEP Cooling Tower

• Air flows across the falling water

• Uses a gravity-fed water distribution system

• Lower pump head
• Accessible plenum 

for easy 
mechanical access

• Variable flow 
capabilities

• Larger footprint at 
lower tonnages

Induced Draft Crossflow

February 17, 2026Copyright © 2024 SPX Cooling Tech
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• Air flows counter to the falling water

• Pressurized water distribution system

Induced Draft Counterflow

February 17, 2026Copyright © 2024 SPX Cooling Tech

• Smaller 
footprint at low 
tonnages

• Increased 
sound

• Maintenance
• Capacity per 

cell

• Uses centrifugal blowers instead of axial fans

• Pressurized water distribution

Forced Draft

February 17, 2026Copyright © 2024 SPX Cooling Tech

• External static 
applications

• Low noise
• Low profile

• High 
horsepower 
(up to 2x)

Page 12



• Process fluid in closed loop 

• Recirculation pump circulates cooling water 
over fill & coils 

• Available in crossflow or counterflow 
configurations and induced or forced draft 
fan types 

• Used for preventing process fluid 
contaminaƟon from airborne maƩer 

Closed-Loop: Evaporative Fluid Cooler/Condenser

February 17, 2026Copyright © 2024 SPX Cooling Tech

Closed-Loop: Adiabatic Fluid Cooler

February 17, 2026Copyright © 2024 SPX Cooling Tech

• Process fluid in closed loop 

• Recirculation pump circulates cooling water 
over pads – used to pre-cooling the air before it 
passes over the coils.

• Able to operate wet or dry.

• Used to minimize water consumption and/or 
save energy compared to air-cooled solutions.
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What Does SPX Offer?

SPX Offering

Full line of cooling towers to replace any brand

NC EVEREST®

1,311 to 2,189 tons per cell 
NC®

101 to 1,455 tons per cell
NCWD WET-DRY HYBRID

reduce visible plume
NC ALPHA 

Splash-fill design

MD®

165 to 500 tons per cell

AV
125 to 772 tons per cell

AQUATOWER®

8 to 126 tons per cell
JT

30 to 415 tons per cell
MD EVEREST®

1,227 to 3,790 tons per cell

Page 14



SPX Offering

Full line of Fluid Coolers to replace any brand

Marley MH 
34 - 812 Tons per Cell

Recold JW 
GPM Range: 10 - 1700

Recold MW

Marley DT
58 - 321 nominal tons per cell

Marley OlympusV Adiabatic Marley LW
18-107 nominal tons per cell

SPX Offering

Full line of Evaporative Condensers to replace any brand

Recold JC Recold MW SGS IEC
187 to 1358 ammonia R717 

tons

SGS DTC
136 to 1272 ammonia R717 Tons

Recold OlympusV Condenser 
or CO2 Cooler

Recold LC
80-371 nominal tons per cell
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SPX Offering

Marley OEM Parts – Precision-Engineered

Marley Geareducer® Marley X7 Fan Marley MC Close Coupling
Marley 6-Q Driveshaft

Marley Spiral-Target Nozzle
Crossflow towers

Marley MC120S Counterflow Fill
High Performance fill pack

Marley MX Crossflow fill
Hanging type

Marley MBX Crossflow fill
Bottom Supported type

Motors
Marley Specified

SPX Offering

Marley Repair and upgrade kits - Engineered to fit Marley Towers

Fill Replacement
Hanging fill & Bottom Supported

Hot Water Basin Replacement
Galvanized or Stainless Steel

Increased Performance
Mechanical Upgrades

Variable Flow – Nozzle cups
Up to 30% turndown

Tower Access – Safety Equipment Mechanical Equipment
Removal

Marley Liquid Level Control

Sound Reductions
Marley Low Sound Packages
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BAC and Evapco Towers – Utilize Marley Parts – Engineered to fit

Belts, Aluminum Sheave, Bushings, 
Fan shafts

Bearing with Rain Shield

FRP Louver Replacement
Plastic Float Valve

Replaced with Marley Brass Valve

Fill Replacement Kits
Hot Water Basin Kits

SPX Offering

SPX Offering

Marley MBX Fill Kits – Engineered to fit

Before After
(Source: MMCO)

(Source: MMCO)
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SPX Offering

Hot Water Basin Kits – Engineered to fit

Before After
(Source: MMCO)

(Source: MMCO)

SPX Offering

Engineered Marley Hot Water Basins - Goal: Keep Inlet At Same Location

• Hot Water Basins are designed for direct 
replacement of existing unit. (some field drilling 

may be required for the retrofit replacement)

• Available in stainless and galvanized steel
• Steel HW basin covers  
• Nozzle cups and basin dams are available 

for low flow profiles

(Source: SPX)
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SPX in Other OEM Towers

Marley Parts for BAC & Evapco towers - Available on spxcooling.com

Marley Replacement Parts  
For  Your  BAC Cooling  Tower

Marley Replacement Parts  
For  Your  BAC Cooling  Tower

SPX Offering

Field Erected Cooling Towers (FEP) – Components for Marley and Non-Marley towers

Marley Industrial crossflow tower

Marley Industrial counterflow tower

Marley Mechanical Components

Marley M-Series Geareducer
Drop-in replacement for double 

reduction Amarillo Gearbox

Marley Geareducer
Repair and Rebuilt Program
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Marley Representative Network
& Resources

Marley HVAC/LI Representatives

February 17, 2026Copyright © 2024 SPX Cooling Tech

Local representatives 
available for sales and 

technical support.
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Representative Resources

February 17, 2026Copyright © 2024 SPX Cooling Tech

Tower Manuals found on www.spxcooling.com : Library - Manuals 

Marley representatives have access to 
additional technical resources to 
support your needs.

• Tower service/parts histories

• Exploded drawings

• BOMs

• Etc.

Parts Stocking

2/17/2026Company Confidential

Marley Warehouse Inventory – 50% of shipments ship out within two days.

Inventory: 

• 2,271 SKUs stocked 

• $6.6 Million value 

• Marley, BAC, and Evapco Towers

Packing/shipment: 

• Pick slip Audits 

• Photo Documentation

Pick Slip Audited
Ensures order accuracy

Photo Documentation
Parcel - Inside box 

contents

Photo Documentation
LTL - Stapled to skid
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Additional Resources

2/17/2026Company Confidential

Videos

• How-to videos available on 
spxcooling.com and the SPX Cooling 
Youtube channel

Training Workshop

• LocaƟon: Kansas City 

• ½ day classroom 

• 1 ½ days Hands on Product Training 

• ½ day Plant & R&D Tour 

Additional Resources

2/17/2026Company Confidential

https://spxcooling.com/contractor-resources 
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NC 220
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NC100/NC1000/NC1100

NC1200
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NC8300

NC8400
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Class 400
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Downtime Instructions
MECHANICAL DRAFT COOLING TOWERS

Z0238848_C    ISSUED 8/2017

user  manua l

READ AND UNDERSTAND THIS MANUAL PRIOR TO OPERATING OR SERVICING THIS PRODUCT
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Preface

Proper preventive maintenance of equipment during downtime will assure 

trouble-free start-up. This manual gives suggested procedures for protection of 

tower mechanical equipment for downtime ranging from seasonal to extended 

downtime in two different periods. The periods increase in length and in extent 

of protection.

SPX Cooling Technologies offers these suggestions as being representative 

of good practice. Warranty of condition after downtime and or amendment to 

specific contract warranties is not intended.

Never start motor on fan drive without first making sure that there will 

be no interference with free rotation of the fan, driveshaft, or V-belt.

Seasonal Downtime 

Fans, Driveshafts, and V-belts
Maintain freedom for fan rotation. Do not operate if snow, ice or other obstruc-

tion will interfere with rotation.

Geareducers
The 2000, 2250 and 2800 Geareducer models have 5-year synthetic 

oil change intervals. To maintain five-year change intervals, use only 

oil designed specifically for these Geareducer models. Proceed to 

step 2 below. If, after five years, turbine-type mineral oil is used, then 

proceed starting with step 1. Refer to the Geareducer User Manual 

for oil recommendations and further instructions.

1. 	 At start of down-time period, operate Geareducer until oil is warm (120° F) 

and change the oil. See Lubrication section of the Geareducer User Manual 

for instructions on changing oil. Allow freedom for fan to windmill.

2.  Each month, drain any water condensate from the lowest point of the 

Geareducer and its oil system. Check the oil level and add oil if necessary. 

Operate the Geareducer a minimum of 20 minutes to coat the interior 

surfaces with oil. 

3.	 To return to operation, drain off any condensate, check oil level and add oil 

as necessary to establish required oil level. Change oil at normal recom-

mended interval, accounting for downtime as operating time.

  Warning

Note
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Bearing Housing – Oil Lubricated
1.  	At start of downtime period, operate the bearing housing until oil is warm  

(95°F) and change the oil. See the Lubrication section of the Bearing Housing 

User Manual for instructions on changing oil. Allow fan freedom to windmill.

2.  	Each month drain any water condensate from the lowest point of the bear-

ing housing. Add oil if necessary to maintain oil level.

3.  	To return to operation, drain any water condensate, check oil level and add 

oil as necessary to establish required level. Change oil at normal recom-

mended interval, accounting for downtime as operating time.

Fan Motors
1.  	At start of downtime, clean all air passages and lubricate bearings. See 

the motor manufacturer’s instructions. Motors with sealed bearings do not 

require lubrication maintenance.

2.  	Each month, run motor until it has reached operating temperature. Space 

heaters are recommended. If space heaters are used, motors need be run 

only 20 minutes minimum. Refer to the “Fan Motor” User Manual for ad-

ditional information. 

Higher density of cold air at fan increases motor horsepower. If 

motor overloads will not allow fan motor operation at high speed 

in forward direction, one of the following might be done:

	 •  �If overloads are adjustable, set at a higher value (+15%) for cold weather 

operation.

	 •  Operate motor (fan) in reverse (reverse any 2 leads).

	 •  Operate two speed motor at low speed.

3. 	 Enclose motors or cover to protect from wet-down of a fire protection system 

or rainfall.

4. 	 To return motors into operation, clean all air passages, remove temporary 

vented cover and lubricate bearings. Motors with sealed bearing do not 

require lubrication maintenance.

Note
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Extended Downtime – Beyond 3 Months

Fans and Driveshafts
Maintain freedom of rotation. Do not operate if snow, ice or other obstructions 

will interfere with rotation.

V-Belt Drives
1.  At start of down time, remove and store belts in a cool, dry, dark room. Clean 

and coat sheave grooves with rust preventative, lacquer or paint.

2.  Remove rust preventative from sheaves before reinstalling belts.

Geareducers with External Gauge and Drain Lines

At Start of Downtime Period:
1. 	 Operate Geareducer until oil is warm (120°F) and drain the oil. Completely 

replacing the oil may only be required for Geareducers using  mineral oil. 

See Geareducer note on page 2 for further information.

2. 	 Fabricate and install an expansion chamber on the sight glass riser; see 

Figure 1. The figure shows the proportions of the expansion chamber and 

its relationship in elevation to the oil level. The purpose is to allow for ex-

pansion of the oil due to temperature change from that at the time of filling 

without causing it to overflow at the fan shaft closure. Smaller chambers 

may satisfy smaller Geareducer applications, but the 4" depth and elevation 

relationships should be maintained.

	 Expansion volumes required by Geareducers most likely to require this type 

of storage are listed by basic model number:

		  Models 3400, 36, 38, 3600 and 4000_____ 1.5 gallon (5.7 liter)

		  Models 2700, 3000 and 32.2_____________ 1.0 gallon (3.8 liter)

		  Models 2200, 2250, 2400 and 2800______ .75 gallon (2.9 liter)

	 The vent may be removed from the top of the oil level gauge to be used as 

a vent for the expansion chamber. The chamber must be vented.

3.  Remove the vent or vent line from the Geareducer.

4.  	Fill the Geareducer with oil until it rises just to the bottom of the vent hole 

in the top (cover) of the Geareducer. Use one of the oils listed in the ap-

propriate Geareducer User Manual.

5.	 Smaller Geareducers than listed may be stored this way, provided the basic 

requirement of submerging the top-most bearing in oil and the requirements 

above are satisfied.

6.	 Plug the vent on the Geareducer with a 1/2" pipe plug. Model 2200, 2250 

and 2400 requires a 1/4" plug.
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Figure 1

7. 	 Open the disconnect switch to the fan motor, and tag it to prevent running 

the Geareducer while it is full of oil. Allow Geareducer freedom to windmill. 

See note on page 6.

8.	 Quarterly, drain water condensate at lowest point of oil system at drain in 

expansion chamber, check and make up oil level and rotate input shaft at 

least 15 revolutions. Allow to windmill.

At End of Downtime Period
1.	 Drain oil to operating level.

2.	 Remove the pipe plug from the Geareducer vent hole and reinstall the vent 

fitting or line.

3.	 Remove the tag and close the disconnect switch to the fan motor. The 

expansion chamber may be removed .

4. 	 If downtime was 6 months or longer, check to be sure there is no obstruc-

tion to rotation and run the fan motor until Geareducer until oil is warm 

(120°F). Stop the Geareducer and change the oil. Changing oil may only be 

required for Geareducers using mineral oil. See Geareducer note on page 

2 for further information. 

Geareducers without External Gauge and Drain Lines
Use the same procedure as outlined for Geareducer with external gauge and 

drain lines. It will be necessary to install an external gauge and drain line or pipe 

and a riser which would permit mounting the expansion chamber outside the 

fan cylinder, see Figure 1.

1"

OIL LEVEL 2"

14" x 14" x 4"
OIL EXPANSION CHAMBER

AIR VENT

DRAIN
PLUG

SUPPORT

SIGHT GLASS
ASSEMBLY

LINE TO
VENT

VENT HOLE

An ordinary standpipe to 6" min. elevation above oil level  may be substituted 
for the chamber with the possibility of oil spillage from Geareducer fan shaft 
closure due to wide temperature fluctuations (see note on page 6). Oil level 
must be monitored and kept at vent hole level, shown here, at all times.

➠
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Bearing Housings - Oil Lubricated
1.	 At the start of the downtime period, operate bearing housing until oil is 

warm (95° F), then change the oil. See the lubrication section of the Bearing 

Housing User Manual for instructions.

2. 	 Each quarter, drain any water condensate from the lowest point of the 

bearing housing. Add oil as necessary to maintain level. Allow to windmill. 

See note on page 6. Rotate 15 revolutions.

3. 	 To return to operation, bring up to operating temperature and change  

the oil.

Fan Motors
1. 	 At start of downtime period, lubricate bearings. See motor manufacturer’s 

instructions on lubrication. Does not apply to motors with sealed bearings.

2. 	 Keep the motor temperature 5° F to 10° F above ambient temperature with 

the aid of space heaters or reduced voltage winding heating. Allow freedom 

to windmill.

3.	 Once each quarter, rotate motor shaft 15 revolutions.

4.	 Once each year, remove grease fill and relief plugs and lubricate motor 

bearings. Do not operate motor. Replace plugs. Does not apply to motors 

with sealed bearings.

5. 	 Enclose motors or cover to protect from wet-down of a fire protection system 

or rainfall.

6.	 To return to operation, remove temporary covers and clean air passages. 

Remove grease fill and relief plugs and lubricate bearings. Operate the motor 

to purge excess grease and replace the plugs. See motor manufacturer’s 

instructions on lubrication. Does not apply to motors with sealed bearings. 

Refer to the “Fan Motor” User Manual Z0239042 for additional informa-

tion.

The frequency of maintenance operations required by these instruc-

tions assumes sufficient wind velocity to cause some fan rotary 

motion (not necessarily fan spinning) at least once per month. This 

motion is required to reposition bearing, shaft and gear elements 

with respect to each other to allow the lubricant the greatest oppor-

tunity to protect these vital parts from corrosion. Any time a period 

of one month passes without wind-caused fan rotary motion, main-

tenance personnel should be alert to this fact and provide manual 

rotation of the drive line. At least 15 revolutions of the motor shaft 

is recommended.

 

Note
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General

Fire Protection—Protect dry wood towers against fire. Any flammable debris 

should be removed weekly. Wood towers may be wetted for fire protection. 

This may be done by providing some form of sprinkler system to wet the entire 

top of the tower. This should include the top structure inside the fan cylinder. 

Sprinkling should be avoided in freezing weather.

The sprinkler system must be designed in order not to cause direct water im-

pingement on Geareducer shaft closures, the Geareducer vent, the Geareducer 

external oil system vent, and the electric motor shaft closures, air openings, 

vents and drains.

The fan motor(s) must be covered with a vented enclosure to avoid moisture 

entrapment. This is necessary to avoid excessively high humidity around the 

motors, and to avoid wide fluctuation in motor temperature that sprinkling would 

cause. The enclosure should cover any back stop or brake assembly mounted 

on, or connected to any part of the motor.

During Freezing Weather—Drain tower basins and all exposed piping includ-

ing risers. Leave the drain and overflow valves open to prevent accumulation 

of rain water, snow or melted snow and ice.

During Non-Freezing Weather—It may be more convenient to keep normal 

water level in wood basins for short downtime periods to keep basins tight. Wood 

basins (over longer periods) and concrete and steel basins should be drained.

Flow Control Valves are to be left full open with locking bar locked. Apply grease 

through the zerk fitting to the stem-guide interface and coat the entire exposed 

stem with grease. NLGI #2 Lithium base grease is suggested. See Figure 2.

Start-up preparation of a wood tower after a long dry shut-down 

should include thorough wetting before full operation.Note

LOCKING
BAR

APPLY GREASE
TO STEM

GREASE AT
ZERK FITTING

Figure 2

Page 42



Z0238848_C  |  ISSUED 8/2017   

COPYRIGHT © 2017 SPX CORPORATION

In the interest of technological progress, all products are subject to design 

and/or material change without notice.

Downtime Instructions

SPX COOLING TECHNOLOGIES, INC.

7401 WEST 129 STREET

OVERLAND PARK, KS 66213 USA

913 664 7400  |  spxcooling@spx.com

spxcooling.com
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Marley WaterGard – Water-saving membrane Filtration 

Objective:  Learn: 

1. how the Marley WaterGard saves water by pre-conditioning the cooling tower 

makeup water to enable equipment operation at increased cycles of 

Concentration, reducing wastewater and overall water usage.   

2. how to startup and service these units.  

3. the filter change intervals and how to change out the membrane, carbon and 

sediment filters.   

Scenario:  Customer has multiple cooling towers at their facility.  Their local 

Government agencies have water usage incentive programs locally to conserve water.  

Customer is looking to take advantage of these cost saving programs and their local 

operating water conditions are 3 cycles of concentration (COC) or less.  So customer is 

purchasing this Marley WaterGard Model WG018 and the service contractor has a 

contract to install, start-up, service and replace the filters.  

Notes / Take away Points: 
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Marley WaterGard Water Usage Optimizer

Marley® WaterGard pre-conditions 
cooling tower makeup water to enable 

equipment operation at increased 
Cycles of Concentration, reducing 

wastewater and overall water usage 

NOW AVAILABLE!

 Reduces water usage (withdrawal) up to 59%*

 Reduces wastewater (discharge) up to 88%*

 Reduces discharge losses of water treatment chemicals 

 LEED points available

 Augments existing water treatment
*potential benefits vary with source water mineral content

Patent pending

© 2024 SPX Technologies, Inc. All Rights Reserved

© 2024 SPX Technologies, Inc. All Rights Reserved
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Water Usage – Typical System

Evaporation

Blowdown

Makeup

Dissolved Minerals

Supply Water

Makeup = Evaporation + Blowdown

M = E + B

Note: equations simplified to exclude drift (assumed negligible)

Site Water Usage 

Typical Cooling Tower System

© 2024 SPX Technologies, Inc. All Rights Reserved

Water Usage – Cycles of Concentration (COC)

Makeup = Evaporation + Blowdown

Cycles Of Concentration = Makeup / Blowdown

Makeup 2 COC 4 COC 6 COC 10 COC

Blowdown = Evaporation / (Cycles Of Concentration – 1 )

Note: equations simplified to exclude drift (assumed negligible)

As Water Evaporates, Minerals Concentrate

M = E + B

COC = M / B

B = E / (COC-1)

Mineral content limits 
determine appropriate 

operating COC to 
minimize corrosion and 

scale tendencies

Cycles of Concentration (COC) is the ratio of dissolved solids 
in the blowdown to the dissolved solids in the makeup

© 2024 SPX Technologies, Inc.. All Rights Reserved
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Water Usage - Conductivity Controlled COC

Without WaterGard

Supply / Makeup Blowdown

2000 µS/cm200 µS/cm

Tower Circulating Water

COC = 10.0

© 2024 SPX Technologies, Inc. All Rights Reserved

Reject + BD w/ WG
< BD w/o WG

Supply / Makeup
Blowdown

2000 µS/cm1000 µS/cm

Tower Circulating Water

With WaterGard

Reject

COC = 2.0

1000 µS/cm

WG

Marley WaterGard – Potential Water Savings

*potential savings vary with supply water mineral content

Starting Safe COC (without WaterGard)Potential 
WaterGard

Savings 5432.521.5

6%30%53%65%77%88%
Wastewater 
(Discharge)

1%7%18%26%38%59%
Water Usage 
(Withdrawal)

WaterGard Savings       

Water quality varies LOCALLY. Establish a baseline Starting Safe COC 
as a first step in evaluating potential benefits of WaterGard

© 2024 SPX Technologies, Inc. All Rights Reserved
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Water Usage – Water Quality Limits

© 2024 SPX Technologies, Inc. All Rights Reserved

Generalization!!!

Water Quality Varies LOCALLY

Potential WaterGard Savings- +

Marley WaterGard - Components

Primary Components

1) Membrane filter(s)
2) Carbon bed (not shown, 
separate skid)
3) Sediment filter
4) Pump
5) Controller
6) Solenoid Valves
7) Internal Bypass

Additional System Requirements

• Chlorine Removal (Carbon Bed)
• Electronic water level makeup
• Conductivity controlled blowdown

© 2024 SPX Technologies, Inc. All Rights Reserved

1

3

4

5

6

7
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Marley WaterGard - Service

Simple to Service

Est. consumables replacement:

1. ~24 month membrane change
2. ~12 month carbon refresh (if equipped)
3. ~3 months sediment filter change

Augments existing water treatment

NOT a standalone complete water 
treatment system 

© 2024 SPX Technologies, Inc. All Rights Reserved

Designed for indoor installation

12

3

Marley WaterGard - IOM 

IOM for WG002 – WG009: 
https://spxcooling.com/wp-
content/uploads/10000022002-1.pdf

IOM for WG012 – WG024: 
https://spxcooling.com/wp-
content/uploads/10000022003.pdf

IOM for WG037 – WG091: 
https://spxcooling.com/wp-
content/uploads/10000022004.pdf

© 2024 SPX Technologies, Inc. All Rights Reserved
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Marley WaterGard - Install (pg 7-8 in specific unit’s IOM)

Step 1 – Site Preparation
Step 2 – Piping 
Installation
Step 3 – Power
Step 4 – Controls

© 2024 SPX Technologies, Inc. All Rights Reserved

Marley WaterGard - StartUp (pg 9 in specific unit’s IOM)

1. Press ON button. Fill Up, Turn OFF. Let the membranes 
soak for 30 min.

2. Turn the unit ON again. Repeat until full.

3. Run for at least 30 minutes 

4. Balance the reject flow and permeate flow to a 50:50 ratio.

5. Run for another 30 min.

6. Set reject flow to within 10% - 15% of the permeate flow.

© 2024 SPX Technologies, Inc. All Rights Reserved
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Marley WaterGard - Sediment Filter Change Out

© 2024 SPX Technologies, Inc. All Rights Reserved

IOM 
Location

Filter 
Removal

Number of 
cartridges

Filter 
Size 

WaterGard 
Model

Document 
10000022002 

Pg 25

Type 1: Unscrew 
housing to 

remove filter

12 5/8” ø 
x 20”

WG002 –
WG004

Document 
10000022002 

Pg 25

Type 1: Unscrew 
housing to 

remove filter

14 1/2” ø 
x 10”

WG007 –
WG009

Document 
10000022003 

Pg 30

Type 2: Loosen 
hand screw, 

remove top and 
filter

16” ø x 
23”

WG012 –
WG024

Document 
10000022004 

Pg 30

Type 3: Unscrew 
bolts to remove 
top and filters

72 5/8” ø 
x 30”

WG037 –
WG055

Document 
10000022004 

Pg 30

Type 3: Unscrew 
bolts to remove 
top and filters

112 5/8” ø 
x 20”

WG061 –
WG091

Type 1

Type 2

Type 3

Marley WaterGard - Carbon Filter Change Out

© 2024 SPX Technologies, Inc. All Rights Reserved

IOM 
Location

Carbon TypeNumber of 
models

Carbon 
Filter 
Size (cu. 
Ft.)

WaterGard 
Model

Document 
10000022002 

Pg 26

Cartridge Filter10.5WG002 –
WG004

Document 
10000022002 

Pg 26

Cartridge Filter20.5WG007 –
WG009

Document 
10000022003 

Pg 30-31

Granular Activated 
Coal (GAC) Filled 

Tank

13WG012 –
WG018

Document 
10000022004 

Pg 31-32

Granular Activated 
Coal (GAC) Filled 

Tank

110WG024 –
WG049

Document 
10000022004 

Pg 31-32

Granular Activated 
Coal (GAC) Filled 

Tank

210WG055 –
WG091
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Marley WaterGard - Membrane Filter Change Out

© 2024 SPX Technologies, Inc. All Rights Reserved

IOM Location
Membrane 
Housing 

Size

Membrane 
Array

Membrane 
Size

Membrane 
Quantity

WaterGard 
Model

Document 
10000022002 

Pg 24-25

Single1:14”ø x 40”2WG002

Single1:1:1:14”ø x 40”4WG004

Single2:2:24”ø x 40”6WG007

Single3:2:2:14”ø x 40”8WG009

Document 
10000022003 

Pg 24-29

Single1:18”ø x 40”2WG012

Single1:1:18”ø x 40”3WG018

Single1:1:1:18”ø x 40”4WG024

Document 
10000022004 

Pg 24-30

Double2:2:28”ø x 40”6WG037

Double4:2:28”ø x 40”8WG049

Triple3:3:38”ø x 40”9WG055

Double4:2:2:28”ø x 40”10WG061

Triple6:3:38”ø x 40”12WG073

Triple6:6:38”ø x 40”15WG091

Marley WaterGard - Install in Green Bay, WI

Simple to Service

Est. consumables replacement:

~24 month membrane change
~12 month carbon refresh (if equipped)
~3 months sediment filter change

Augments existing water treatment

NOT a standalone complete water 
treatment system 

© 2024 SPX Technologies, Inc. All Rights Reserved

Designed for indoor installation
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This manual contains vital information for the proper installation 

and operation of the Marley® WaterGard™ system. Carefully read the 

manual before installation or operation and follow all instructions. 

Save this manual for future reference.

Note
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Indicates presence of a hazard which can cause severe personal 

injury, death or substantial property damage if ignored.

Indicates presence of a hazard which will or can cause personal 

injury or property damage if ignored.

Indicates special instructions on installation, operation or mainte-

nance which are important but not related to personal injury hazards.

  Warning

  Caution

Note

The following defined terms are used throughout this manual to bring attention 

to the presence of hazards of various risk levels, or to important information 

concerning the life of the product.

overview

This User Manual as well as those offered separately on other components, 

etc., are intended to assure that the WaterGard system serves you properly 

for the maximum possible time. Since product warrantability may well depend 

upon your actions, please read this User Manual thoroughly prior to operation.

This User Manual provides information regarding general installation and op-

eration. Any deviation from, change or modification to the User Manual, the 

original design conditions or the original intended use of the equipment may 

result in improper installation and/or operation.

Any such deviation, change or modification shall be the responsibility of 

the party or parties making such deviation, change or modification. SPX  

Cooling Tech expressly disclaims all liability for any such deviation, change 

or modification. The equipment shall be warranted in accordance with the 

applicable SPX Cooling Tech Certification of Limited Warranty. 
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overview

Feedwater Requirements

Maximum Chlorine Concentration < 0.1 ppm

Maximum Operating Temperature 113° F

Maximum Feedwater Turbidity 1.0 NTU

Maximum Feedwater SDI 5.0

Oil and Grease Max 0.1 mg/L

Operating pH Range 2-10

Cleaning pH Range 1-12

Sediment Filtration 5 microns

Table 3

Specifications

Model WG012 WG018 WG024

Performance

Nominal Rejection 91%

Rated Product Permeate  Flow – gpm* 12.2 18.2 24.4

Recovery 85-90%

Membranes

Size 8" x 40" 8" x 40" 8" x 40"

Quantity 2 3 4

Type Low fouling spiral-wound composite

Inlet Pressure Range - psig 30-80

* Product permeate flow rate varies with temperature. All models are rated at 60°F (15.5°C).  
Product permeate flow for individual elements may vary -20 +25%.

Maximum and Minimum Flow

Model
Product Permeate Flow - gpm Reject 

Minimum 
gpm

Reject 
Maximum 

gpmMinimum 50°F Minimum 60°F Maximum 77°F

WG012 10 12.2 15 1.22 2.25

WG018 16 18.2 20 1.83 3.0

WG024 21 24.4 26 2.44 3.9

Table 1

Table 2

Technical Data 
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overview

System Requirements

For WaterGard to function correctly these items are required:

•  �Two dry contacts from a generic water level controller. One signal for turning 

the unit on (Makeup On) and one for switching the unit into bypass operation 

(Low Level Alarm). SPX Cooling offers multiple WaterGard Ready options 

for liquid level control including the Marley LLC (liquid level control) probe 

style) and the Marley LLC+u (ultrasonic) water level control system.

•  �Municipal potable water is required, however other sources are possible 

please consult SPX for more information.  

•  �Municipal potable water will have residual chlorine levels that are too high 

for WaterGard, therefore, a method of removal is required when any water 

source has a free residual chlorine level above the requirements shown in 

the Feedwater Requirements Table 3. This can either be done by purchas-

ing a carbon tank through SPX Cooling or using liquid chemical chlorine 

destruct from a chemical water treater.

•  �A conductivity blowdown controller is required to monitor the water saving 

WaterGard offers. This can be purchased with the WaterGard system.

WaterGard can remove up to 91% of an individual ion. How much of an 

individual ion is removed depends on the ion. In some cases, the incoming 

water in a galvanized evaporative product may have too low of a calcium value  

(< 50 ppm as CaCO3) or pH may be too low (< 6.5) making the water corrosive 

after WaterGard treatment. In these situations, it is recommended to initially 

fill the system with unfiltered feed water. If the system level is low enough, the 

internal bypass will automatically fill with unfiltered water. Otherwise, if the 

system level isn’t low enough the external bypass will need to be engaged 

by jumping the low-level alarm. For LLC applications, once the system level 

is above the low-level alarm a delay timer will continue to fill the unit for 20 

seconds, then WaterGard will start and operated normally. For Opti FC/LLC+u 

controls application, once the water level is above low-level alarm, the unit 

will keep bypass open until water level reaches the “makeup ON” setpoint. 

For additional information on soft water and its impact on tower metallurgy 

consult you Marley sales representative.

WaterGard operates by rejecting ions down a small, concentrated waste 

stream. This is typically 10-15% of the feedwater stream. Due to this, water 

savings are not possible when the evaporative system operates at higher 

cycles of concentration (COC). Any evaporative system’s starting COC at 7 

or higher can result in increased water usage, not water savings.
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Schematics and Components

overview

Figure 1

37.5"

58.75"

72"

WG012 through WG024 Component Dimensions (WG024 shown)
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overview

Carbon Tanks option

Figure 2

Carbon Filter 3 cu ft (WG012 and WG018) Carbon Filter 10 cu ft (WG024)

Remove for 
Media Replacement 

Additional
Flush Valve 

Additional
Flush Valve 

Remove for 
Media Replacement 

Outlet 
Valve

Outlet Pressure
Gauge 

Outlet Piping
Connection 

Outlet 
Valve

Inlet 
Valve

Inlet Pressure
Gauge

Inlet 
Piping 
Connection

Drain Valve
Hose Connection

Inlet 
Valve Inlet Piping

Connection 

Outlet Piping
Connection 

Drain Valve
Hose Connection
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Rigging

The WaterGard unit should be lifted and moved by a forklift. If the WaterGard 

unit is lifted by a crane it should be lifted from the bottom using a platform. 

The unit should be secure to the platform using the anchor locations. A test 

lift should be done in order to determine the weight centerline.

Do not allow rigging straps to contact system components. 

Physical System Requirements

•  �WaterGard is for indoor use only. If the end user desires the unit to be 

placed outdoors it is the sole responsibly of the end user to protect the unit 

from freezing and inclement weather conditions. 

•  �Ideally WaterGard should be located out of direct sunlight. If this is not 

possible some components may experience discoloration from direct UV 

rays due to sunlight. This is mainly an aesthetic issue and won’t adversely 

impact performance.

•  WaterGard should be located on a level floor or housekeeping pad.

•  Floor load rating must be sufficient to accept WaterGard weight.

•  The location must be dry and frost-free.

•  �Normally, inlet water temperature should not exceed 77°F. Water temperatures 

from 77°F to 113°F will negatively impact the quality of the water. Anything 

above 113°F may impact the integrity of the membrane.

•  �Feedwater to the WaterGard unit must not contain chlorine or oil. For more 

information refer to Table 3.

•  �A floor drain close to the unit is required that can carry away the reject flow 

from the WaterGard system. See Table 2 for reject flow requirements.

•  �The water pressure at the WaterGard inlet when in operation, must be a 

minimum of 30 psi, and must not exceed a maximum of 80 psi. If the pres-

sure exceeds the maximum stated pressure, or if it fluctuates to pressures 

exceeding 80 psi, install a pressure-reducing valve at the inlet. 

•  �The flow of inlet feedwater supplied to the WaterGard unit shall be an unin-

terrupted flow at 30 psi minimum, and at a minimum flow rate of twice the 

rated product permeate water flow of the WaterGard unit purchased. See 

Table 2 for minimum flow rates. 

•  �WaterGard should be additionally secured in areas where necessary using 

seismic and wind rated anchor bolts and straps. All applicable local codes 

shall be followed.

  Caution

installation
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Electrical Requirements

Conduit and water pipes are NOT an acceptable ground. 

•  �All wiring must be properly sized, rated, and connected in accordance with 

local, state, and national electrical codes. The system is pre-wired and tested 

at the factory. See provided sales drawing for additional details.

•  �The WaterGard unit should be on a dedicated circuit originating at a service 

disconnect panel. Refer to unit nameplate for correct voltage information.

•  �The electrical voltage and phase must match and be verified to the  

WaterGard unit that was purchased.

Do not operate pump dry. Damage to pump seal and shaft may occur. 

Piping Connections

•  �All piping, valves, etc. for the product permeate water outlet of the Water-

Gard unit must be made of PVC, PP, PEX, or corrosion-resistant stainless 

steel. Local plumbing codes must be observed and followed.

•  �The carbon filter (if present) must be installed upstream from the  

WaterGard unit. This is designed to remove any residual chlorine present in 

the feedwater stream. For information on pipe sizes for each unit reference 

the installation and/or sales drawing.

•  �In cases where it is not desired to fill the evaporative unit’s collection basin 

during startup, a section of piping can be added downstream of the WaterGard 

unit to send the product water to the drain, in order to startup WaterGard.

Properly secure all pipe runs. Pipe movement may cause damage to  

WaterGard and/or pipe. Ensure waste drain line is adequately sized 

and free flowing to handle the reject flow. Reject flow rates can be 

found in Table 2.

  Warning

  Caution

  Caution

installation

➠
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operation

The drain for the WaterGard unit must be designed and constructed to provide 

for connection to the sanitary waste system through an air gap of 1"or two 

pipe diameters, whichever is larger.

Startup and Operation

WaterGard membranes cannot be used immediately, they must 

be filled with feedwater and allowed to soak for a minimum of 30 

minutes, see step 14.

Never completely close the waste stream, recirculating or pump 

discharge valve while the unit is running. Closing these valves be-

yond the minimum flowrates will cause irreparable damage to the 

membranes.

1	� WaterGard and evaporative product arrangements should have been 

setup during the initial quoting. Refer to the Marley controls literature kit 

for configuration drawings and user manuals for laying out piping and 

electrical connections.

2	� Connect the carbon filter (if present) to your potable water supply. The 

carbon filter will need to be flushed for 30 minutes before being piped 

into WaterGard. Use the garden hose connection in Figure 2 to flush the 

carbon tank. To flush, reverse the flow through the tank. Multiple flushes 

may be needed if pressure drops below 30 psi. 

3	� If liquid chemical chlorine destruct is being used, setup the system up-

stream of WaterGard and plug in the chemical pump into the provided 

electrical receptacle on the WaterGard unit. See the installation drawing 

in the WaterGard literature kit for additional information.

Note

  Caution

Minimum Gap = 2 x Pipe Dia.
or 1" Whichever is Greater WaterGard Drain

Floor Drain

Optional Elbow

Cut Opening
if Required

Gap
Gap

Gap

Figure 3
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➠

operation

4	� Connect WaterGard to your potable water supply downstream from the 

carbon tank or chlorine destruct. If blending both warm and cold water 

to improve product flow rate, do not exceed 77°F.

5	� Verify the installation of the sediment filter cartridge(s) inside its housing.

6	� The reject to drain connection coming out of the WaterGard system is 

for reject water. The water from this will go directly to the drain.  

7	� Connect the WaterGard product permeate line to the evaporative product’s 

makeup line. In the case of a single WaterGard unit to a single evapora-

tive product/makeup supply point, no additional external makeup valve is 

needed. All other configurations require a makeup solenoid valve to be 

installed at the evaporative product and connected to a Marley control 

panel. See configuration drawings in the literature kit for more information.

8 	� Connect WaterGard to a dedicated electrical power supply. Refer to unit 

nameplate for voltage information.

9	� Connect the WaterGard LLC controls makeup and low-level alarm into 

the appropriate lead suspended from the WaterGard LLC control panel. 

If local code prevents the use of these leads refer to the configuration 

drawings within the literature kit for terminal block locations.

10	  �In cases where it is not desired to fill the evaporative unit’s collection 

basin, a jumper will need to be added to the low-level alarm contact in 

either the LLC control panel or the WaterGard control panel.

11	� Open the WaterGard feedwater inlet valve.

12	� Partially open the vent on top of the sediment filter, this can be closed 

once all the air has escaped.

13	 Turn on power at the disconnect on WaterGard control panel.

14	� Press the WaterGard control button to the ON position. Then immediately 

press the “Manual Run/Flush” button twice to activate the flushing opera-

tion. Continue this until water flows stabilizes in the flow meters. Once 

this occurs turn the WaterGard off by pressing and holding the system 

On/Off button. Let the membranes soak for a minimum of 30 minutes.

15	� Press the WaterGard control button to the ON position. A 10 second 

pump delay will occur before the pump starts and normal operation oc-

curs.
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16	� Once the pump has started, membrane inlet (pump) pressure should 

never exceed 135 psi. Use the valve on the discharge side of the pump 

to adjust the pressure to 105 psi. If pressures over 135 psi are observed 

it could be an indication of membrane fouling. Refer to the Membrane 
Replacement section in this manual.

17	� Allow WaterGard to run for 30 minutes to allow components to fill with 

water, purge trapped air and to rinse the membranes of preservatives.

18	� While purging, adjust the reject throttle valve and adjust to a 50:50 ratio 

flow through the reject flowmeter compared to the product permeate 

flowmeter. See Figure 4.

19	� Once WaterGard has stabilized and all impurities and preservatives have 

been flushed, the water will have to stabilized. Set the product perme-

ate water quality alarm value at the desired limit (Refer to the Controller 
Adjustments section) and adjust the reject throttle to maximize water 

savings. Ensure the flowrate doesn’t pass the stated minimum flowrate 

on the WaterGard nameplate.

20	� When WaterGard is running stable and within desired water quality limits, 

the product permeate hose or piping can be connected to the process 

system’s piping or evaporative product’s collection basin. During the initial 

fill of the system, the low-level alarm will be activated, this is by design. This 

allows for a rapid fill of the system. During this phase, unfiltered feedwater 

will be added to the system until the LLC signals WaterGard to turn off.

21	� Record initial operating conditions on the System Log sheet in this manual 

and then periodically afterwards as determined by your Quality Depart-

ment or Facilities Manager.

21	 Use the provided valve locks to ensure valve positions don’t change.

The operating conditions should be recorded at least once each 

day WaterGard is operated.Note

operation
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System Shutdown

Less than 30 days. Press and hold the SYSTEM ON/OFF key (the display 

will show POWER OFF).

More than 30 days. Drain the system of as much water as possible by break-

ing unions or removing tubes. On startup, follow Startup procedure.

Automatic System Standby and Restart

System will automatically go into standby during the following conditions:

•  Collection basin full

•  Low inlet pressure

Once the collection basin water level drops below its actuation point  

WaterGard will restart.

Bypass

System will automatically go into bypass during the following conditions:

•  When WaterGard is in a shutdown condition

	 – Low inlet pressure and has faulted 5 times or more

	 – Pretreat fault has been active for more than 2 seconds

•  When the LLC low level alarm has been activated

operation
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WaterGard Controls

Controller Operation

The unit has two modes of operation, a power off mode and an operating mode 

that are controlled by the SYSTEM ON/OFF key. In the power off mode the 

unit is effectively off. All outputs are turned off and the display shows POWER 

OFF. In the operating mode, the unit operates automatically. All inputs are 

monitored, and the outputs are controlled accordingly. Pressing and holding 

operation

9

13

10

12

3

11

42

1

8

7
5

6

1 - Controller 8 - Reject Pressure psi

2 - Product Permeate Flow Meter 9 - Sediment Filter Inlet Pressure psi

3 - Reject Flow Meter 10 - Sediment Filter Outlet Pressure psi

4 - Recirculation Flowmeter 11 - Reject Flow Control Valve

5 - Inlet Feedwater Sample Port 12 - Recirculation Flow Control Valve

6 - Product Permeate Water Sample Port 13 - Sediment Filter Air Release Valve

7 - Membrane Inlet Pressure psi

Item 10 – Item 9 = Differential Pressure

Figure 4
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Figure 5

Figure 6

the power key will toggle the unit from the operating to power off or from power 

off to operating. If power is removed from the unit, when power is reapplied, 

the unit will restart in the mode in which the power was removed.

Operating Status Messages

The main operating status of the unit is shown on the top line of the display:

POWER OFF:  The unit is off.

RO RUNNING: WaterGard unit is operating.

RO STARTING: WaterGard unit is starting up.

TANK FULL: The unit is shut down due to a collection basin full condition.

PRETREAT: The Unit is shut down due to a pretreat lockout condition.

PRESS FAULT: The unit is shut down to a low-pressure fault condition.

The secondary operating status is shown on the second line of the display.

SYSTEM FLUSHING: WaterGard flush is active. The number is the minutes 

remaining in the flush cycle. 

PUMP DELAY: The unit is in the WaterGard start delay.  The number is the 

seconds remaining before the WaterGard pump starts.

Temperature—The current product permeate water temperature is shown 

on the second line. If equipped, the line will alternate with feed temperature.

Conductivity—The product permeate conductivity is shown on the second line. 

If equipped, the third line will show feed conductivity. These values will alternate 

with water temperature on second line and percent rejection on third line.

WaterGard Runtime—The current operating hours are shown on the bottom 

line. See Figure 5.

operation
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Warning Messages—Warning messages are also shown on the second line.  

If any warnings are active, the active warnings will alternate with normal dis-

plays for the bottom line. 

Tank Full Operation—The unit can be operated with either the hanging probe 

Marley LLC or ultrasonic Marley LLC+u water level controls. Refer to the Wa-

terGard LLC water level control User Manual for more information. When the 

water level sensor  has been active for 5 seconds, the unit will shut down on 

tank full. TANK FULL will show on the display. When the tank full condition 

clears, the unit will come out of standby. The number is the tank full restart 

time and the unit will restart when this delay times out

Pressure Fault—If the pressure fault input becomes active (opens) and stays 

active for the number of faults programmed (see Standard Setpoints on 

page 22 for default settings), the unit will shut down for a pressure fault with 

internal bypass activated.  The display will show SERVICE FAULT – LOW 

FEED PRESSURE, and the audible alarm will sound. 

Low Pressure Auto Reset—If a pressure fault shut down occurs and the 

Auto Reset Setpoint is programmed to 0, the unit will remain shut down until 

manually reset. If the Auto Reset Setpoint (see Standard Setpoints on page 

22 for default settings) is programmed to a value greater than 0, the unit will 

automatically clear the pressure fault and attempt to restart after this delay 

times out. If the number of consecutive pressure faults that occur is more 

than the allowed number, full shutdown of the unit will occur, and the internal 

bypass will be activated.

Pretreat—If the pretreat input becomes active (closes) and stays active for 2 

seconds, the unit will shut down in a pretreat lockout condition. PRETREAT 

will show on the display and the unit will remain shut down with the internal 

bypass activated as long as the pretreat input is active. 

Product Permeate Water High Conductivity—If the conductivity reading 

exceeds the programmed COND limit setpoint for the delay programmed 

in the conductivity product permeate water setpoint, the HI COND warning 

message will show on the display. This warning will clear when the conductivity 

drops below the setpoint. This should be set at 35% of the incoming water 

conductivity. Follow instructions in Controller Adjustments on page 19 to 

change the permeate alarm value if necessary.

When the High Conductivity warning message is active, the WaterGard alarm 

will be active until the product permeate water conductivity goes back into 

the acceptance quality range.

operation
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➠

Alarm Output—The board Divert/Alarm has been programmed to operate as 

Standard Setpoints on page 20 shows, the relay will energize whenever a 

shutdown condition occurs. The relay will remain energized if the shutdown 

condition is active. S1 should be left as a powered output for the bypass 

feature to function.

Cross Reference Terms on Controller Screen

Tank—Refers to the water collection basin in the tower

Product Permeate—The water after having gone through the WaterGard 

membranes

RO—References WaterGard

Fault Condition Display

High Pressure Fault: Occurs when High Pressure Switch Closes

Line 1—Service Fault 

Line 2—High System Pressure 

Line 3— 

Line 4—To Reset Push OFF/ON

Low Pressure Fault: System is responding to low pressure condition per 

system settings

Line 1—Service Fault 

Line 2—Low Feed Pressure 

Line 3— 

Line 4—Restart in MM:S”

Pre Treat Fault: Pretreat Switch is closed indicating problem with the  

pretreat system

Line 1—Service Fault 

Line 2—Pretreat 

Line 3— 

Line 4—Check Pretreat Sys

operation
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Permeate Conductivity Fault: Permeate conductivity is higher than the 

alarm setpoint

Line 1—Service Fault 

Line 2—Permeate TDS xxx ppm or Permeate Cond xxx µS 

Line 3—Alarm SP xxx ppm or Alarm SP xxx µS 

Line 4—To Reset Push OFF/ON

Conductivity Probe Error messages:

Line 2 —Over-range 

Measurement is out of range for the circuit, probe may also be shorted 

Line 2—Probe shorted 

Short circuit detected on temperature sensor in probe 

Line 2—Probe not detected 

Open circuit detected on temperature sensor in probe 

Line 2—Probe Startup 1 

Internal reference voltage too high to make valid measurement 

Line 2—Probe Startup 2 

Internal reference voltage too low to make valid measurement 

Line 2—Probe Startup 3 

Internal excitation voltage too high to make valid measurement 

Line 2—Probe Startup 4 

Internal excitation voltage too low to make valid measurement

operation
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➠
RO Presets Program 1

^v to change setting
Manual=Save Sys=Undo

RO Presets Program 1

^v for Other Menus
Manual=Edit Sys=Exit

VALUES

1, 2, 3, 4

Permeate Probe = uS
 ## uS  |  ##°C
^v for other menus
Manual=Edit Sys=Exit

Permeate Probe:  uS
 ## uS  |  ##°C
^v to change setting
Manual=Save Sys=Undo

Cal. Permeate Probe
## uS  |  ##°C
^v for other menus
Manual=Edit Sys=Exit

Cal. Permeate Probe
 ## uS  |  ##°C
^v to change setting
Manual=Save Sys=Undo

VALUES

0-999

Permeate Alarm Value
50 uS (## ppm)
^v for other menus
Manual=Edit Sys=Exit

Permeate Alarm Value
 50 uS (## ppm)
^v to change setting
Manual=Save Sys=Undo

VALUES

0-999, Disabled

Feed Probe = None

^v for other menus
Manual=Edit Sys=Exit

Feed Probe = None

^v to change setting
Manual=Save Sys=Undo

VALUES

uS, PPM, None

LCD Brightness 10

^v for other menus
Manual=Edit Sys=Exit

LCD Brightness 10

^v to change setting
Manual=Save Sys=Undo

VALUES

0-15

LCD Contrast 15

^v for other menus
Manual=Edit Sys=Exit

LCD Contrast 15

^v to change setting
Manual=Save Sys=Undo

VALUES

0-15

Save- Return to RO Display

Save- Return to RO Display

Save- Return to RO Display

Save- Return to RO Display

Save- Return to RO Display

Save- Return to RO Display

Save- Return to RO Display

Temperature Mode: °C

^v for other menus
Manual=Edit Sys=Exit

Temperature Mode: °C

^v to change setting
Manual=Save Sys=Undo

VALUES

°C, °F

Save- Return to RO Display

VALUES

uS, PPM, MΩ, None
Note: The MΩ setting is for use with a 
resistivity probe for 18MΩ water. 

Figure 7

Controller Adjustment

With the system ON, press and hold the UP and DOWN arrows and then 

press System On/Off. Figure 7 shows the settings that can be changed at 

the controller. 

operation
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WaterGard Presets Program—Change program to number of program desired. 

Setpoints are shown in Standard Setpoints on page 22.

Temperature Mode—Select temperature unit desired.

Conductivity Calibration

The controller has been calibrated prior to shipment. It may be necessary to 

periodically calibrate the conductivity. If the controller should require calibra-

tion, follow the instructions below. Please contact your local Marley sales 

representative, if you have any questions regarding the procedure.

Because the conductivity measurement is affected by the physical environ-

ment in which it operates, it is best to calibrate while installed in the system 

and operating under normal conditions. This requires an accurate external 

conductivity measurement device to serve as a reference.

1	� Operate WaterGard long enough for the membranes, operating  

temperature and product permeate conductivity reading to stabilize,  

ideally at least 10 minutes.

2	� Take a sample of the product permeate and measure it with the reference 

meter.

3	� With the system ON, press and hold the UP and DOWN arrows. With 

the UP and DOWN arrows depressed, press the System On/Off button.

4	� Enter the Permeate Calibration menu using the down arrow. Once at the 

menu, follow the on screen directions and use the UP or DOWN arrow 

until the value on the controller matches the value obtained on the refer-

ence meter.

5	 Exit and save the calibration.

6	 The same procedure applies to the Feed Probe calibration.

operation
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Multiply by To Obtain

µS 1.9 TDS

TDS .526 µS

operation

The probe calibration must be performed using solutions with con-

ductivity of less than 900 ppm or μS. The conductivity calibration 

circuit will behave erratically if you attempt to calibrate using a 

higher value. When using a standard calibration solution, the NaCl 

ppm value can be used in place of the μs value if desired.

TDS to μS Conversions

Product Permeate Alarm Value—Select desired value for permeate alarm 

as outlined on page 16.

Display Adjustment—Change LCD brightness and LCD contrast to adjust 

for the application’s best viewing experience. 

Note
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operation

Standard Setpoints

Parameter Value Program 1 Program 2 Program 3 Program 4

Timed Manual Run Minutes 5 5 5 5

Collection Basin Level Switch delay 

(actuation and de actuation)
Seconds 2 2 2 2

Pressure Switch delay  

(actuation and de actuation)
Seconds 2 2 2 2

Pretreat Switch delay  

(actuation and de actuation)
Seconds 2 2 2 2

Pump start delay Seconds 10 10 10 10

Pump start retry interval  

(restart delay after LP fault)
Seconds 10 10 10 10

Inlet Solenoid stop delay Seconds 1 1 1 1

Low pressure fault shutdown, number 

of faults
Faults 5 5 5 5

Low pressure fault shutdown, time to 

count faults
Minutes 10 10 10 10

Low pressure fault shutdown, reset 

after shutdown
Minutes 60 60 60 60

Low pressure time out fault Seconds 60 60 60 60

Flush Behavior

Low  

Pressure 

Flush

Low  

Pressure 

Flush

Low  

Pressure 

Flush

Low  

Pressure 

Flush

Startup Flush: Minutes from last flush Minutes 0 0 0 0

Startup Flush: Duration Seconds 0 0 0 0

Periodic Flush: Interval Minutes - - - -

Periodic Flush: Duration Seconds - - - -

Shutdown Flush: Time from last flush Minutes 0 0 0 0

Shutdown Flush: Minimum operation Minutes 0 0 0 0

Shutdown Flush: Duration Seconds 60 120 180 240

Idle Flush: Interval Minutes 0 0 0 0

Idle Flush: Duration Seconds 0 0 0 0

Timed Manual Flush Seconds 600 600 600 600

Alarm/Divert Relay* Alarm Alarm Alarm Alarm

WQ/Conductivity Shutdown Timer  

(0 = No Shutdown)
0 0 0 0

*�Can be changed from controller. All other parameters require software changes. Contact your local Marley sales  

representative for assistance.
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Only those persons who have read the complete user manual or who 

have received authorization from the facility director should attempt 

to troubleshoot and/or repair the WaterGard system.

  Caution

troubleshooting

Trouble Cause Remedy

WaterGard will  
not start

WaterGard not supplied power Reestablish power.

Circuit breaker tripped Reset the breaker.

WaterGard in a FAULT 
condition

Check the WaterGard controller display for FAULT condition and 
correct the FAULT.

System has power 
but no water flow

Feed source not open Open Incoming water valve.

Feed pressure < 5 psi Increase pressure to ≥ 30 psi.

Sediment filter clogged Check the sediment filter gauges for pressure drop. Replace the 
sediment filter if the pressure drop is 10 psi.

Feed solenoid is not operating Test the solenoid. Replace the coil or valve if it is defective.

Pump making 
excessive noise

Low pressure or flow rate 
feeding WaterGard

Check the sediment filter outlet gauge psi (must be ≥ 20 psi) and 
verify that the product permeate flow (flowmeter) is within range. 

Pump motor or impeller failing Check membrane psi gauge to verify that it is within operating 
parameters. Replace the pump assembly if necessary.

Poor product 
permeate water 
quality

High chlorine levels Replace membranes. Verify carbon or pretreatment is removing all 
chlorine.

Fouled membrane Replace membranes. 

Conductivity cell out of 
calibration

Verify the conductivity cell accuracy with a known good meter. Follow 
the Conductivity Calibration procedures on page 18 or replace cell if 
necessary.

Reject flow rate too low Insure reject flow rate is above the minimum requirements as shown in 
Table 2.

Low product 
permeate flow rate

Low pressure feeding  
membrane Verify that the incoming tap water supply is fully open.

Low pump psi Pump should be operating at 70-120 psi.

Reject gpm flow rate too high Turn reject flow to equal product permeate flow with the throttle valve.

Excessive PRODUCT line 
back pressure Check for restrictions in the PRODUCT line.

Low temperature incoming tap 
water

Consult temperature correction chart in Table 2 to determine if the 
product permeate flow rate is normal in relation to the feedwater 
temperature.

Sediment filter clogged Check the sediment filter gauges for pressure drop. Replace the 
sediment filter cartridge if the pressure drop is ≥10 PSI.

Fouled membrane Clean or replace membranes.
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Hazardous voltages are present when power is applied to the unit.  

Care should be taken when troubleshooting any of the input power 

or output circuits. When disconnecting or connecting any board or 

accessory, verify that power is off.

Before contacting SPX Cooling for technical help, verify the programming 

of all setpoints, check the display and the status of all lights and indicators. 

The more information available when you contact us, the easier it will be to 

determine the source of the problem.

  Warning

controls troubleshooting

Trouble Cause Remedy

System Inoperative
Verify power is applied to the 

power terminals L1 and L2.

If yes, check/replace the main fuse with Littelfuse 0234006P and 

check/replace CPU fuse with Littelfuse 0218.250P.

If no, ensure WaterGard is plugged in.

Display Blank Is system operational?
If no, refer to above. If yes, check ribbon cable and adjust display 

contrast and brightness.

Inlet Valve will not 

operate

Is the system in power off? Power on system.

Is the inlet LED lit? If yes, verify power at inlet terminals. If no, replace board.

WaterGard pump will 

not operate

Is the system in power off? If no, check power at pump. If yes, power on.

Are any shut down conditions 

active?
If no, check power at pump. If yes, correct fault.

No or incorrect 

conductivity reading
Is sensor wired correctly? If no, correct wiring.
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Servicing

If any component of the water treatment system is changed or re-

placed, the user should conduct appropriate tests to ensure that the 

revised system meets all standards to which it was initially tested.

Always remove WaterGard from the power source and turn off the 

water prior to any maintenance activities!

1	� A daily/weekly System Log for the WaterGard system must be filled out 

completely each time the system is used. See page 37.

2	� The membranes, carbon and sediment filter are non-durable components 

and will need to be exchanged periodically.

	 a.	� The membranes will need to be cleaned or replaced when the flow 

of product permeate water decreases more than 15-20% assuming 

the water temperature remains constant, and no other issue is the 

root cause.

	 b.	� The 5-micron sediment filter will need to be replaced whenever the 

differential pressure on the outlet is 10 psi or greater than the pres-

sure on the inlet of the filter housing.

3 	� The accuracy of the conductivity display should be verified with a cali-

brated, hand-held meter at least annually. If the conductivity display is not 

within 5% of the hand-held meter readings, the controller should be cali-

brated in accordance with the procedures in Controller Adjustments on  

page 19.

System Preparation for Maintenance

1	 Press the SYSTEM ON/OFF key (the display will show POWER OFF).

2	 Turn off the main power switch to the system.

3	 Unplug WaterGard line cord.

4	 Turn off the potable feedwater supply to WaterGard.

5	� Relieve the pressure from the system by opening the sample port on the 

front of the WaterGard unit.

Note

  Warning

maintenance
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maintenance

Membrane Replacement

Typical Service Intervals

Task Frequency Estimated Replacement Time

Membrane replacement

Yearly or as quality degrades 

to more than 35% of  

incoming conductivity, which-

ever comes first.

15 minutes per membrane

Sediment filter replacement
Quarterly or when ∆P across 

Sediment filter is ≥10 psi.
5 minutes

Carbon filter replacement

Yearly or as chlorine starts 

to pass through. Refer to 

feedwater requirements for 

acceptable level.

120 minutes

Figure 8

1 - Shell 6 - Adaptor Seal

2 - F/C Port 7 - Thrust Cone (only on concentrate end)

3 - F/C Port Seal 8 - Head Seal

4 - PWT Seal 9 - Elliptical Head

5 - Adaptor 10 - Retaining Plate
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maintenance

Removing the Vessel

1	� Relieve Pressure—Shut off the feedwater supply and drain the unit of 

water by using the product and inlet sample ports. Check to ensure 0 psi 

on the sediment filter gauges.

2	� Disconnect Permeate Port—Disconnect permeate piping as required 

at nearest union joints, being careful not to place undue stress on the 

threaded connections of the permeate port(s).

➠
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maintenance

3	� Disconnect Inlet and Outlet Ports – Disconnect the Victaulic couplings 

using a 9/16" deepwell socket. Once undone simply push the rubber 

gasket to one side to reveal the seam. Let the vessel drain any residual 

water.

4	 Disconnect the retaining straps using a 1/2" socket.

5	� Once steps 1-4 are complete, slowly remove the membrane vessel from 

the skid. Use caution, some water may be still be retained in the vessel 

causing the vessel to be heavy. If possible, use two people to remove and 

place in an appropriate location to remove the membrane. 
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maintenance

Opening the Vessel

Do not tap on fittings, tapping on fittings could damage the ports.

6	  �Examine End Enclosure—Examine enclosure of vessel for corrosion. 

Metal oxidation products and mineral deposits can interfere with vessel 

disassembly. If any is evident, proceed as follows: 

	 • �Loosen any deposits with a small wire brush or medium grade 3M 

ScotchBriteTM. See Figure 9. 

	 • Flush away loosened deposits with clean water.

7	  �Removing Head Retaining Ring—Engage fore finger in the end tab of 

the retaining ring and lift up and out of the ring groove in the shell. Run 

fingers behind the retaining ring as it continues to exit the groove. See 

Figure 10.

8	  �Removing Head Assembly—Using a rubber mallet tap the elliptical head 

lightly. Do not use a metal hammer to tap the bearing plate. 

	 • �Carefully rock the head assembly back and forth to release the seal (care 

should be taken to avoid placing too much stress on the elliptical head 

threaded connection where the union and nipple assembly is connected).

	 • �Once the head seal is broken, pull straight outward to remove the head 

assembly from the vessel.

  Caution

Figure 9

Figure 10

➠
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It may be necessary to rock the head slightly and / or tap the head 

inboard to break head seal bond.

Read all parts of this section before replacing elements. A record of 

element serial numbers and locations should be made and checked 

during loading. Do not scratch or damage the internal surface of 

the vessel when removing or installing elements.

Replacing the Elements

1 	 Remove element interface hardware. 

	 • Remove thrust cone from the downstream (concentrate) end.

	 • �Remove adapters from elements at each end. Ensure these adapters are 

retained and reused. The adaptors that comes with membrane kit are 

for connecting multiple adapters within a vessel and is not compatible.

2	 . �Element Removal—Remove elements from the vessel following element 

manufacturer’s instructions. Clean off any excess lubricant from inside 

the vessel before removing elements.

3	 . �Element Loading—Examine the inside diameter of the vessel for scratches 

or imperfections that may affect sealing capability of head or element 

seals. Corrosion deposits or other foreign matter, including any excess 

lubricant, should be removed as described on page 29.

	 • Flush out the vessel with clean water to remove any dust and debris.

	 • �Examine membrane element surfaces for any imperfection which could 

scratch the vessel bore. Pay particular attention to edges of anti-telescope 

device (ATD/brine seal carrier).This is the plastic piece on either end of 

the membrane. See Figure 11.

	 • �Option: Using an approximate 50% mixture of glycerin in water, lubricate 

the inside of the vessel. This may be accomplished using a suitably sized 

swab soaked in the mixture. This procedure will ease membrane element 

loading and reduce chance of scratching the vessel bore.

Note

  Caution

maintenance

Figure 11
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maintenance

	 • �Apply a light film of a non-petroleum based lubricant to the intercon-

nection O-ring. (The amount should be just enough to give a luster to 

the O-ring. Excess must be removed to prevent possibility of element 

contamination).

	 • �Ensure the components 4-9 in Figure 8 at the bottom of the housing 

have not been misaligned.

	 • �Match the flow direction arrow on the membrane with the flow direction 

arrow on the membrane housing and insert until seated.

Maintain careful element alignment during assembly procedure. 

4	  �Install element interface hardware—Assemble adapter to element perme-

ate tube at each end of vessel. Connect the central (permeate) tube of 

the membrane element, with an adapter on each end to the permeate 

port in the head at both ends of vessel. Pressurizing the vessel without 

both adapters installed could result in explosive head failure. The bottom 

end assemblies of the vessel should already be installed. See previous 

section on alignment.

	 •. Install Head Seals (if not already installed).

	 • �Install the thrust cone over the permeate port on the head assembly at 

the downstream (concentrate) end of the vessel. See Figure 13. 

Serious damage may result if the thrust cone is not installed in the 

correct location. This is only applicable to housings that have the 

flow direction downward.

  Caution

  Caution

Concentrate
Feed

Permeate

Figure 12

Figure 13

Page 83



32

Closing the Vessel

Read all guidelines in this section before attempting to close the 

vessel.

Check the head assembly for corrosion as described in the head 

rebuilding section. Corroded parts can result in catastrophic failure. 

Do not pressurize vessel until after visual inspection to ensure that 

retaining ring are fully seated. Never attempt to repair a fiberglass shell.

Do not proceed until elements and adapters have been installed in the vessel 

following guidelines in Replacing the Elements section on page 30.

1	  �Inside surface inspection—Inspect the vessel inside surface for any corro-

sion deposits or other foreign matter. If any are found, clean the surface 

using a medium or fine grade of ScotchBrite and a mild soap solution, 

clean each end of the vessel inner surface up to 8" from each end of the 

vessel. Rinse away all loosened deposits from the shell inside surface 

using clean fresh water.

	 • �Inspect the vessel inside surface for scratches or other damage that 

could cause leaks. Vessels that leak must be replaced.

	 • �Inspect feed/concentrate port seals and attachments for internal and 

external damage or deterioration.

2	  �Shell and Head Lubrication—Work O-ring lubricant into shell area behind 

the retaining ring groove and approximately 1/2" into the vessel inside 

diameter.

	 • �Ensure entire head seal is covered with a thin layer of O-ring lubricant,  

with no dirt or dust contamination.

Any remaining lubricant should be cleaned from the vessel bore 

before applying fresh lubricant. Glycerin is a commercially available 

lubricant that will not foul membranes.

3	  �Install Head—Hold the head assembly square to the axis of the shell by 

grasping the permeate port. Slide it straight in until a slight resistance is 

felt.

	 • �Grasp tightly and push the head in as far as it will go (a sharp, forceful 

thrust or light tapping with a rubber mallet may be necessary to enter 

the head into the vessel bore). When the head is correctly positioned, 

the locking groove will be exposed.

4	  �Install Head Interlock—Carefully wipe out any debris or moisture from the 

head retaining ring groove. The groove must be clean and dry before 

proceeding.

  Caution

Note

maintenance
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maintenance

	 • �With the head assembly installed in the shell, place the tip of the head 

Retaining ring in the retaining ring groove. (The non-bent tab end)

	 • �Begin installing the retaining ring into the groove as you rotate your hand 

around the inside of the shell. See Figure 14.

	 • Continue until the entire retaining ring is installed in the groove.

	 • �Verify that the retaining ring is fully seated in the groove before proceeding.

5	  �Reconnect Permeate Piping—Reconnect manifold piping to the vessel 

permeate port. Using Teflon tape or anaerobic sealant on all threaded 

connections will help ensure a leak-free assembly.

6	  Pre-pressurization Checks

It is vitally important that the following checks be carried out before 

any attempt is made to pressurize the vessel. 

Head Assembly—Verify the following at each end of the vessel:

	 • �Head assembly is in good condition, with no evidence of damage or 

corrosion 

	 • Port nut is snug (left-hand thread)

	 • Head retaining ring is properly placed

Membrane Elements—Verify that…

	 • Elements are installed in the vessel

	 • Element adapters are installed at each end of the vessel

	 • Thrust cone is installed at the downstream end of the vessel

Piping Connections—Check all piping connections to ensure that they will 

provide a leak-free seal.

7	  �Pressurization—After following the above pre pressurization checks, pres-

surize the vessel. Soak the membranes for 30 minutes before use, see 

Startup and Operation section on page 10.

	 • �Return to normal operation and ensure membrane inlet pressure is set 

to 105 psi.

  Caution

Figure 14
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Sediment Filter Replacement

1	� Shut off feedwater supply and relieve pressure on the sediment filter 

housing by opening the inlet sample port. Check to ensure 0 psi on the 

sediment filter gauges.

2	� Unscrew bolt on V-band clamp and remove top cap.

3	 Lift old filter out of the housing. 

4	� Lube O-ring on filter with plumbers grease and insert. Ensure filter seats 

properly. The O-ring should not be visible.

5	� Reinstall the filter housing cap.

6	 Turn feedwater back on, and return to normal operation.

Carbon Filter Replacement option

Vacuuming out the Media

1	 Close inlet and outlet ball valves.

2	� Open drain valve and completely drain all water from unit. Check to ensure 

0 psi on inlet and outlet gauges.

3	� Loosen union on outlet ball-valve and prewash outlet and spin entire as-

sembly counterclockwise and remove.

4	� Vacuum out carbon media with a shop vacuum and refill with appropriate 

amount in Table 4. 

Wear a mask to protect against any dust generation during the 

refill process.

5	 Reinstall top assembly and tighten unions.

6	� Ensure drain valve is closed. Open prewash inlet and prewash outlet and 

rinse until water is clear.

7 	� Close prewash inlet and outlet and open inlet and outlet valves to return 

to operation.

  Caution

Model Carbon Tank Volume

WG012 3 cu ft

WG018 3 cu ft

WG024 10 cu ft

maintenance

Table 4
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Break Union
Connection Once unions are 

broken, rotate ring 
counterclockwise.
Remove this portion
of the piping and basket
as one unit.

Prewash
Outlet Valve

Break Union
Connection

Outlet Valve

Bypass Valve

Figure 15

Removal of Carbon Basket Assembly
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parts list

Part Number Description

WaterGard Membrane

2800085 Replacement Membrane 8" x 40"

2800124 Replacement Head Seal

2800058 Plumbers Silicone Grease

2800065 Test strips for Measuring Residual Chlorine

Sediment Filter

2800089 5-micron Sediment Filter Cartridge

2800091 Sediment Filter Gasket

Carbon Filter (option)

2800093 3 cu ft Carbon Tank - WG012 and WG018

2800096 10 cu ft Carbon Tank - WG024

2800094 Single Bag — 1 cu ft of Carbon 

Miscellaneous

2800095 Pump

2800077 Main Fuse

2800078 CPU Fuse

2800079 Terminal Board (TB-5)

2800080 Board with Screen (CPU-4)

Replacement Kits

2800106 WG012 Membrane Replacement Kit (annual kit)

2800107 WG018 Membrane Replacement Kit (annual kit)

2800108 WG024 Membrane Replacement Kit (annual kit)

2800117 WG012 and WG018 Carbon Replacement Kit (annual kit)

2800118 WG024 Carbon Replacement Kit (annual kit)

2800122 WG012, WG018, WG024 Sediment Replacement Kit (6 month kit)

2800086 Head Seal, Retaining Ring, Elliptical Head Kit

Contact your Marley Sales Representative or SPX Cooling for pricing.
Note
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system log

WaterGard System Log

Date Chlorine 
ppm

Filter 
DP

Membrane 
psi

Conductivity

µS
Reject 
gpm

Product  
Permeate 

gpm
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system log

WaterGard System Log

Date Chlorine 
ppm

Filter 
DP

Membrane 
psi

Conductivity

µS
Reject 
gpm

Product  
Permeate 

gpm
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HVAC and Light Industrial Markets

Water Monitoring Systems (Marley Liquid Level Controls LLC)

Objective: Learn how to wire up a Marley liquid level control probes and trouble shoot
issue with the units. Gain a better understanding of the information included in the LLC
User Manual and discuss tips and dos and don’ts.

Scenario: Customer has all his units wired up to power and each probe is connected to
the terminal strip. Customer solenoid (for water make-up) will not turn on correctly.
Customer needs help with trouble shooting his system.

Notes / Take Away Points: 
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Water Monitoring & Controls Systems

Water Level Management

Copyright © 2023 SPX Technologies

Cooling towers cool process water which flows to a cold-water (CW) basin before 
being recirculated. A means of monitoring the level of water in the CW Basin is 
used to replace evaporated water back into the process cooling loop.

Marley offers three options for water level management:

Makeup 
Float Valve

UltrasonicConductivity 
Probe
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• Standard Probe Set

• Reference (REF)

• The REF probe will always be the lowest probe – it also has the longest probe.

• This probe is constantly emitting a small amount of electricity into the water 

that will allow the panel to detect when other probes are submerged.

• Makeup On (MA-On)

• Makeup Off (MA-Off)

• Optional Add-Ons

• Low Cut Off (LCO)

• Low Alarm (LA)

• High Alarm (HA)

• High Cut Off (HCO)

Probe Set Configurations

Copyright © 2023 SPX Technologies

Conductivity Probe LLC Panel

Copyright © 2023 SPX Technologies

Wiring 

Diagram

Relay Circuit 

Cards

Main Breaker & 

Incoming Power

HAND-OFF-AUTO 

Switch

Alarm/Cut-off & 

Probe Terminal 

block

HAND-OFF-AUTO

Switch
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Probe Functionality

Copyright © 2023 SPX Technologies

Probe Functionality

Copyright © 2023 SPX Technologies
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Probe Functionality
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Probe Functionality

Copyright © 2023 SPX Technologies
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This manual contains vital information for the proper installation 
and operation of the LLC controls. Carefully read the manual before 
installation or operation and follow all instructions. Save this manual 
for future reference.

Note

Indicates presence of a hazard which can cause severe personal 
injury, death or substantial property damage if ignored.

Indicates presence of a hazard which will or can cause personal 
injury or property damage if ignored.

Indicates special instructions on installation, operation or mainte-
nance which are important but not related to personal injury hazards.

  Warning

  Caution

Note

The following defined terms are used throughout this manual to 
bring attention to the presence of hazards of various risk levels, or 
to important information concerning the life of the product.

Page 98



3

introduction

These instructions are intended to assure that field connections are completed 
properly and the control system operates for the maximum time possible. Since 
product warranty may depend on your actions, please read these instructions 
thoroughly prior to operation.

If you have questions about the operation and/or maintenance of this control 
system and you do not find the answers in this manual, please contact your 
Marley sales representative.

Hazard of electrical shock or burn. Be sure to turn off power to the 
panel before servicing. If working on equipment out of site of panel 
disconnect, lockout using standard lockout procedure.

Safety First

The Marley control system uses UL listed components installed in accordance 
with the National Electric Code. The location of the cooling tower and field 
installation of the control system can affect the safety of those responsible 
for installing, operating or maintaining the tower and controls. However, 
since SPX Cooling Technologies does not control the tower location, or field 
installation, we cannot be responsible for addressing safety issues that are 
affected by these items.

The following safety issues should be addressed by those responsible 
for installation, maintenance or repair of the tower and controls:

	 • �Access to and from the control panel (including the customer supplied 
main disconnect/branch circuit protection.)

	 • �Proper grounding of electrical control circuits.

	 • �Sizing and protection of branch circuits feeding the control panel.

	 • �Qualification of persons who will install, maintain and service the electri-
cal equipment.

These are only some of the safety issues that may arise in the design and 
installation process. Marley strongly recommends that you consult a safety 
engineer to be sure that all safety considerations have been addressed.

Other safety issues are addressed in literature supplied with your tower. You 
should closely review the literature prior to installing, maintaining or repairing 
your tower.

  Warning

  Warning
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quick start guide

Connect incoming power here. 
Panel requires 120VAC 1 phase, 
6 amp power with ground.

If a makeup solenoid circuit is 
provided, connect the solenoid 
wires here at points 4A and 2A. 
This circuit provides 120 VAC 
power for the solenoid.

Connect alarm and/or cutoff 
control wiring to the grey terminal 
points.

Connect water level probe wiring 
to the blue terminals. The probes 
are generally located in the 
cold water basin of the cooling 
tower.

To avoid water getting into the 
control panel, all conduit entries 
should be into the bottom of the 
enclosure.

Note: If the control panel is furnished with a water makeup selector switch 
located on the right-hand side of the enclosure:

HAND: position: Solenoid will energize. OFF: position: Solenoid is de-energized

AUTO: Solenoid will operate depending on water level in relation to water probe height.
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description

The Liquid Level Control systems are used to accomplish 
five different functions:

	 • Water Makeup		  • High Water Alarm

	 • Low Water Alarm		  • High Water Cutoff

	 • Low Water Cutoff

The most common application of a water level control 
system is water makeup.  The system regulates the amount 
of water in the tower basin and keeps it within normal 
operating levels. This makeup system is used to control 
a remotely installed water solenoid valve. When the water 
level drops below a prescribed, preset level, the solenoid 
valve is energized by the control system to fill the basin 
to its proper level.

LLC 
Control Panel

Probe
System

30'-0 Lead
High and low cut-off dry contacts

High and low alarm dry contacts

MU powered with 120V
Solenoid

Pump

Pump

BMS

Stilling
Chamber

Basin Floor

6amp 120/1/60
Utility Supply

Junction Box
by others if required

Extension
if required

Display

SYSTEM DIAGRAM

LLC Components Optional Field Components—by others

High and low water alarms can be utilized to give warn-
ings associated with abnormal operating water levels. To 
provide indication of these types of alerts, the control sys-
tem provides dry contacts to interface with various digital 
control systems or can be connected to user supplied alarm 
indicators to signal when corrective action is required.

Low-water cutoffs are commonly used to protect pumps 
from operating without sufficient water. When used in 
unattended operating environments, the low-water cutoff 
is configured to shut the pump off, thus preventing costly 
repairs. Dry contacts can be wired directly in series with 
pilot duty controls or to digital control systems to initiate 
the shutdown of protected equipment during low-water 
situations.
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operation

Operation

The LLC water level control system consists of special purpose liquid sensing 
relays on one or more individual circuit cards connected to a probe assembly 
located in the cold-water basin. Each circuit card contains one relay and external 
signaling is provided by each of these special purpose cards. The individual 
relay provides a “Form C” normally open and normally closed dry contact. The 
circuit card activates the relay using “through the water” continuity by way of 
the senor probes located in the cold-water basin of the cooling tower.

Utilizing water’s ability to conduct electricity, a circuit path can be established 
between one probe tip and the other. Current conducts through the water 
across probes of dissimilar length. One common or reference probe is present 
in all systems and is shared by all functions of the system. This probe can be 
identified by its length. It is the longest probe in the system and extends the 
deepest into the basin. The current path is routed between all other probe tips 
and this one “common”. When the water level reaches the shorter probe, the 
circuit is completed and the relay responds, opening or closing relay contacts 
corresponding to a fixed level. For low-level control, the ground reference 
probe and a slightly shorter probe provide the circuit. When the water level 
drops below this tip, the continuity between this probe and the reference 
probe is interrupted and the relay contacts transfer. The distance from the tip 
of the low probe to the floor of the basin determines the minimum water level 
that is allowed before an alarm is produced or pump operation is interrupted.  

The number of additional probes is determined by the individual application.  
As an example, in a “water makeup” system there are three probes. One 
reference and two standard or short-tipped probes. The tip of the reference 
probe is normally positioned slightly above the basin floor with the additional 
probe tips positioned at different heights dictated by their specific function.  
The Makeup system would have one probe at a height to begin or start filling 
the basin and another positioned higher to complete or stop filling. A probe 
for a High Alarm or High Cutoff would be positioned at a level to activate 
when the basin water exceeds its normal operating level and logically a Low 
Alarm or Low Cutoff would be positioned to detect a low water level nearer 
the bottom of the basin. Again, signaling is achieved in two ways. High Level 
and Makeup cards react when the water provides a completed circuit or 
continuity between its sensor and the reference probe. The second type of 
signal is for Low Level detection. The Low Level cards react when the water 
is not present and opens the circuit or disrupts the current flow between its 
probe and the reference.
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operation

A water level control system can be configured to meet various combination 
requirements. Since one individual circuit card is responsible for each func-
tion, the size and circuitry varies in proportion to the number of operations 
desired. For example, a water level makeup control will require a control panel 
with one circuit relay card and three probes. A system configured for water 
makeup that includes a high alarm and a low alarm, will require three circuit 
cards and five probes—one circuit card for the water makeup option, one for 
high operation and one for low.

Water Makeup Function
A system is designed for alarms and/or cutoff indication only would not be 
equipped with the water makeup function.

The circuitry for water makeup in the LLC control panel provides an indepen-
dent circuit breaker for direct connection to a 110-120VAC water solenoid 
valve. This added feature allows customer installation without having to 
provide an additional power circuit to energize the solenoid. The solenoid is 
connected to terminals 2A and 4A as represented on the control’s specific 
wiring diagram.

Purpose and Function of the HAND-OFF-AUTO Switch

Located on the right side of the control’s enclo-
sure is a HAND-OFF-AUTO switch. This switch 
is used primarily at cooling tower startup and in 
maintenance procedures where the tower basin 
is empty or has been drained. When the tower’s 
basin needs to be manually filled, the switch is 
placed in the HAND position. This selection 
bypasses the probe assembly’s feedback and 
directly energizes the solenoid valve connected 
to the water supply. Once the cooling tower basin 
is filled, the switch is placed in the AUTO position to allow the adjusted probe 
assembly to monitor and sustain the proper operating level. Placing the switch 
in the OFF position completely interrupts any monitoring or fill action normally 
provided by the LLC control panel. Normal tower operation depends upon the 
HAND-OFF-AUTO switch being positioned in the AUTO mode at all times.
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Internal Components of the LLC Control Panel

LLC control panels are built to UL and CUL standards and are designed to 
provide the numerous configurations needed for cooling tower applications.  
All LLC control panels include a main circuit breaker with an additional circuit 
breaker and a HAND-OFF-AUTO switch provided when the system includes 
a water makeup circuit. The additional circuit breaker provides an exclusive 
control circuit for a 120VAC water solenoid valve. High and low circuit relay 
cards and the appropriate terminal connections comprise the rest of the 
components necessary for the specific configuration. The raised terminal strip 
provides easier access to make the necessary connections of the water probe 
assembly and customer interface.

Inside view of an LLC Control Panel with Makeup,  
High Alarm, and Low Alarm.

operation

Page 104



9

operation

Stainless Steel Electrode Probe Assembly

The electrode probe tips are stainless steel suspended from a noncorrosive 
PVC enclosure box with 30 feet of wire for each probe. A galvanized or stain-
less steel stilling chamber is installed over the probes to calm the water for 
accurate readings.

Illustrations Describing Operation Sequence

The next three pages are simplified illustrations representing the sequence of 
operation for each type of circuit card:

	 Page 10 – Makeup

	 Page 11 – High Alarm – High Cutoff		

	 Page 12 – Low Alarm – Low Cutoff

Each relay circuit card has two green indicator lights. 
The ON light indicates the card is powered and ready 
to function. The ENERGIZED light indicates when 
the probe system is functioning and should be used 
when troubleshooting.
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operation
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Water Makeup Control – Sequence of Operation – B Card 
Selector Switch in AUTO Position
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operation

High Level Alarm – Sequence of Operation – B Card

High Level Cutoff – Sequence of Operation – B Card
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Low Level Alarm – Sequence of Operation – A Card

Low Level Cutoff – Sequence of Operation – A Card

operation
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troubleshooting

The control panel has been tested before shipment and most issues lie outside 
of the control panel e.g. proper probe connections to the control panel and 
probe tip level heights in the basin of the cooling tower.

In an effort to troubleshoot the system please check the following:

•  �Check probe heights in the stilling chamber. The levels may be factory set 
but if in question contact your Marley sales representative for level height 
information. Probe wire height is secured using an adjustable cord grip 
located inside the conduit box located on top of the stilling chamber.

•  �Check if probe wires are connected correctly at the user terminal strip lo-
cated inside the control panel. Each probe wire is printed with an identifying 
number on the black insulation of the wire every few inches. For example 
the reference probe is always #13 and needs to be connected to terminal 
point #13 in the control panel.

•  �If probe wires are extended in the field, check to make sure the extension 
wire is numbered correctly and connections are secure.

•  �After time, contaminates may build up on the probe tips. Clean tips with 
an abrasive cleaning pad and make sure the tips are screwed in making a 
good connection.

•  �If provided, the make-up selector switch on side of the control panel must 
be in AUTO position

Checking the power circuit for the makeup solenoid

•  �Rotate the selector switch to the HAND position. The solenoid should ener-
gize allowing makeup water to flow into the cooling loop. Inside the control 
panel is a single-pole circuit breaker which must be in the ON position to 
power the circuit.

Checking control panel functionality 

•  �To determine the control panel works as designed check the green LED 
lights on each circuit card and watch the relays change state in the clear 
cased relays located on each level card. Refer to the charts on pages 10 
through 12 for LED light sequence of operation. 

•  �Another method is to remove probe wiring from the terminal strip and simulate 
water level by using jumper wires at the probe terminal points. For example 
a jumper wire from #13 to #16 would indicate high-water alarm.  
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parts list

Probe,
Reference/GND
“Tip Only”
Part Number D20718

Threaded Probe Tip Standard 
Part Number 2580240

Includes red cap and 
small hat-shaped copper 

crimp-on connector

Additional part numbers can be found on the next page

Electrode Probe Assembly
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parts list

Relay Circuit Card
Part Number D55194 – Used for Makeup, High Alarm and High Cutoff (LLC24B2F50N)

Part Number D55195 – Used for Low Alarm and Low Cutoff (LLC24A2F50N)

Part Number Description

2038884 H-O-A Switch

D55194 Makeup Relay Card

D55194 High Alarm Relay Card

D55194 High Cutoff Relay Card

D55195 Low Alarm Relay Card

D55195 Low Cutoff Relay Card

C74516 Standard Probe Sensor (Complete with tip and 30 ft wire)

D20711 Standard Probe Sensor (Complete with tip and 30 ft wire)

D20707 Reference / GND Probe Sensor (Complete with tip and 20 ft wire)

D20712 Reference / GND Probe Sensor (Complete with tip and 50 ft wire)

2580240 Standard Probe Sensor 3.5" Stainless Steel Tip

D20718 Reference / GND Probe Sensor 6" Stainless Steel Tip

203887 Terminal Blocks Kit (2 Gray, 2 Blue and 1 End)

D81756 EMI Filter

D20707 Reference Marked #13

2220852 Makeup On Marked #14

2220854 Makeup Off Marked #15

2220855 High Alarm Marked #16

2220856 High Cutoff Marked #17

2220857 Low Alarm Marked #18

2220859 Low Cutoff Marked #19

C74516 Generic Level No Wire #
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wiring diagrams – contents

Drawing Number Description Page

08-24248 Makeup    High Alarm    High Cutoff    Low Alarm    Low Cutoff 17

08-24233 Makeup    High Alarm    Low Alarm 18

08-24218 Makeup 19

08-24219 High Alarm 20

08-24220 Low Alarm 21

08-24221 High Cutoff 22

08-24222 Low Cutoff 23

08-24230 High  Cutoff    Low Alarm 24

08-24231 Low Cutoff    Low Alarm 25

08-24232 High Cutoff    Low Cutoff 26

08-24228 High Cutoff    High Alarm 27

08-24229 Low Cutoff    High Alarm 28

08-24225 Makeup    High Cutoff 29

08-24224 Makeup    Low Alarm 30

08-24223 Makeup    High Alarm 31

08-24234 Makeup    High Alarm    High Cutoff 32

08-24235 Makeup    High Alarm    Low Cutoff 33

08-24236 Makeup    High Cutoff    Low Alarm 34

08-24237 Makeup    Low Alarm    Low Cutoff 35

08-24238 Makeup    High Cutoff    Low Cutoff 36

08-24239 High Alarm    High Cutoff    Low Alarm 37

08-24240 High Alarm    Low Alarm    Low Cutoff 38

08-24241 High Alarm    High Cutoff    Low Cutoff 39

08-24242 High Cutoff    Low Alarm    Low Cutoff 40

08-24243 Makeup    High Alarm    High Cutoff    Low Alarm 41

08-24244 Makeup    High Alarm    Low Alarm    Low Cutoff 42

08-24245 Makeup    High Alarm    High Cutoff    Low Cutoff 43

08-24246 Makeup    High Cutoff    Low Alarm    Low Cutoff 44

08-24247 High Alarm    High Cutoff    Low Alarm    Low Cutoff 45
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LLC+u ultrasonic water level control
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This manual contains vital information for the proper installation 
and operation of the LLC+u controls. Carefully read the manual be-
fore installation or operation and follow all instructions. Save this 
manual for future reference.

Note

Indicates presence of a hazard which can cause severe personal 
injury, death or substantial property damage if ignored.

Indicates special instructions on installation, operation or mainte-
nance which are important but not related to personal injury hazards.

 Warning

Note

The following defined terms are used throughout this manual to 
bring attention to the presence of hazards of various risk levels, or 
to important information concerning the life of the product.
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introduction

These instructions are intended to assure that field connections are completed 
properly and the control system operates for the maximum time possible. Since 
product warranty may depend on your actions, please read these instructions 
thoroughly prior to operation.

If you have questions about the operation and/or maintenance of this control 
system and you do not find the answers in this manual, please contact your 
Marley sales representative.

Hazard of electrical shock or burn. Be sure to turn off power to the 
panel before servicing. If working on equipment out of site of panel 
disconnect, lockout using standard lockout procedure.

Safety First

The Marley control system uses UL listed components installed in accordance 
with the National Electric Code. The location of the cooling tower and field 
installation of the control system can affect the safety of those responsible 
for installing, operating or maintaining the tower and controls. However, 
since SPX Cooling Technologies does not control the tower location, or field 
installation, we cannot be responsible for addressing safety issues that are 
affected by these items.

The following safety issues should be addressed by those responsible 
for installation, maintenance or repair of the tower and controls:

	 • �Access to and from the control panel (including the customer supplied 
main disconnect/branch circuit protection.)

	 • �Proper grounding of electrical control circuits.

	 • �Sizing and protection of branch circuits feeding the control panel.

	 • �Qualification of persons who will install, maintain and service the electri-
cal equipment.

These are only some of the safety issues that may arise in the design and 
installation process. Marley strongly recommends that you consult a safety 
engineer to be sure that all safety considerations have been addressed.

Other safety issues are addressed in literature supplied with your tower. You 
should closely review the literature prior to installing, maintaining or repairing 
your tower.

 Warning

 Warning
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description

The Liquid Level Control systems are used to accomplish 
five different functions:

	 • Water Makeup		  • High Water Alarm

	 • Low Water Alarm		  • High Water Cutoff

	 • Low Water Cutoff

The most common application of a water level control 
system is water makeup.  The system regulates the amount 
of water in the tower basin and keeps it within normal 
operating levels. This makeup system is used to control 
a remotely installed water solenoid valve. When the water 
level drops below a prescribed, preset level, the solenoid 
valve is energized by the control system to fill the basin 
to its proper level.

LLC+u 
Control Panel
with Display

Sensor

30'-0 Lead 4-20mA level signal

High and low cut-off dry contacts

High and low alarm dry contacts

MU powered with 120V

Ethernet
Solenoid

Pump

Pump

BMS

Stilling
Chamber

Basin Floor

6amp 120/1/60
Utility Supply

Junction
Box

Extension
if required

Display

SYSTEM DIAGRAM

LLC Components Optional Field Components—by others

High and low water alarms can be utilized to give warn-
ings associated with abnormal operating water levels. To 
provide indication of these types of alerts, the control sys-
tem provides dry contacts to interface with various digital 
control systems or can be connected to user supplied alarm 
indicators to signal when corrective action is required.

Low-water cutoffs are commonly used to protect pumps 
from operating without sufficient water. When used in 
unattended operating environments, the low-water cutoff 
is configured to shut the pump off, thus preventing costly 
repairs. Dry contacts can be wired directly in series with 
pilot duty controls or to digital control systems to initiate 
the shutdown of protected equipment during low-water 
situations.
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description

Route incoming power cable from 
the bottom of the enclosure up 
into the top (line) side of the main 
circuit breaker. 

Circuit breaker powers a remote 
solenoid. 

H-O-A selector switch for makeup 
solenoid circuit. 

If a makeup solenoid circuit is  
provided, connect the solenoid 
wires here at points 4A and 2A. 
This circuit provides 120 VAC 
power for the solenoid.

Seal field-added conduit holes 
with silicone or expanding foam to 
create a vapor barrier to prevent 
water vapor inside the enclosure.

4 - 2 0 m A  o u t p u t  s i g n a l 
representing actual water level 
for remote BMS monitoring. 

Connect alarm and/or cutoff 
control wiring to the grey terminal 
points.

Ultrasonic sensor wiring.

Selector Switch Operation

HAND: position: Solenoid will energize. OFF: position: Solenoid is de-energized

AUTO: Solenoid will operate depending on water level in relation to water probe height.
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programming

SCREEN LAYOUT

Red indicates the relay inside the control panel has been energized.

LEVEL IN INCHES–actual water level in the cold water basin

GOTO SETUP–use to program sensor heights and setpoint levels.  
Default password is 1492

INFO–use to see programmed levels

Requires field programming

1. Measure and program the distance between sensor and water basin floor

2  Program the water level setpoints

3. Operate WATER MAKE UP selector switch to operate 
solenoid valve circuit

The WATER MAKE UP selector switch controls the makeup 
solenoid circuit

HAND position–manually energizes remote makeup solenoid

OFF position–no power to remote makeup solenoid

AUTO position–ultrasonic makeup water level sensor activated

Note
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programming

Feeder breaker powers the 
remote solenoid. 

Main circuit breaker powers the 
control panel 

PROGRAMMING STEPS

Power ON the control panel circuits by 
moving the switches on the two circuit 
breakers to the up position.

Measure the distance from the bottom of 
the ultrasonic sensor to the basin floor.

Access the program by pressing  
GOTO SETUP

Press the light blue screen cell under 
ENTER PASSWORD bringing up a  
yellow keypad then enter password 1492 
(factory default password) and press ENT 
to access the setup screens.

BOTTOM OF SENSOR
TO BASIN FLOOR

1"

CIRCUIT PROTECTION

➠
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programming

Press the light blue screen cell to right of 
SENSOR HEIGHT to bring up a yellow 
keypad then enter the sensor height in 
inches. Sensor height is from bottom of 
the sensor to basin floor (or bottom of 
PVC tubing in case of an external stilling 
chamber.

Press the NEXT button to enter additional 
programming screens.

On each screen, enter the water level 
setpoint values by pressing the light blue 
cell and entering a value on the yellow 
keypad then press ENT to save.

Recommended levels are unique for every 
cooling tower and are available from your 
Marley sales representative.

When finished press GO TO MAIN to 
return to main screen.

On the main screen are view actual water level and relay actions. The reac-
tion time is purposely slow to allow time for the system to react and refresh 
the screens.
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operation

Operation
The LLC+u water level control system consists of an ultrasonic sensor placed 
to measure the water level in the cold water basin. The senor is typically located 
inside the cooling tower or on some cooling towers in an external chamber. A 
PLC with HMI touch screen is used to program water level heights and offers 
a visual indication of the water level. Internal relays with form "C" contacts are 
used as switches, one for each water setpoint.

Programming is accomplished in the field based on recommended cooling 
tower water level heights. Contact your Marley sales representative for recom-
mended setpoint levels. The sensor is programmed with a height from sensor 
to bottom of the basin floor. Individual setpoint levels are programmed for high 
cutoff, high alarm, makeup, low alarm and low cut off. 

Alarm set point may be used to complete a remote BMS alarm circuit. Cut off 
set point may be used to shut of a circulating pump.

A 4-20mA output is provided for BMS remote monitoring of water level

Water Makeup Function
The circuitry for water makeup in the LLC+u control panel provides an inde-
pendent circuit breaker for direct connection to a 110-120VAC water solenoid 
valve. This added feature allows customer installation without having to provide 
an additional power circuit to energize the solenoid. The solenoid is connected 
to terminals 2A and 4A as represented on the control’s specific wiring diagram.

Purpose and Function of the HAND-OFF-AUTO Switch
Located on the right side of the control’s enclosure is a 
HAND-OFF-AUTO switch. This switch is used primarily 
at cooling tower startup and in maintenance procedures 
where the tower basin is empty or has been drained. When 
the tower’s basin needs to be manually filled, the switch is 
placed in the HAND position. This selection bypasses the 
probe assembly’s feedback and directly energizes the solenoid 
valve connected to the water supply. Once the cooling tower basin is filled, 
the switch is placed in the AUTO position to allow the adjusted ultrasonic 
sensor to monitor and sustain the proper operating level. Placing the switch 
in the OFF position completely interrupts any monitoring or fill action normally 
provided by the LLC+u control panel. Normal tower operation depends upon 
the HAND-OFF-AUTO switch being positioned in the AUTO mode at all times.
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troubleshooting

The control panel has been factory tested before shipment and most issues 
lie outside of the control panel e.g. proper field wiring connections to the 
control panel.

In an effort to troubleshoot the system, please check the following:

	 • �The two circuit breakers must be energized with operating handles in 
the up position

	 • �The unit requires programming in the field. See programming instruc-
tions in this manual. The ultrasonic sensor head does not require any 
field programming.

	 • �Check water make up selector switch position.

	 • �Confirm the two sensor wires are oriented and correctly connected at 
terminal points in the control panel assuring the terminal connection 
does not land on the insulation of the sensor wire. Strip back just enough 
wire insulation so you can see some copper wire exposed assuring a 
metal-to-metal connection.

	 • �The sensor wire is a four wire plus shielded cord. The red and black wires 
connect to terminal points 24 and 13. The shield connects to ground. 
Always refer to the as-built wiring diagram on the inside door panel for 
current connection points. Tape back the white and green wires that are 
not used.

	 • �If sensor wires were extended in the field, check to make sure the exten-
sion wires were numbered correctly and connections secure.

•	  �Assure no external power wiring from other devices run in parallel with the 
sensor wiring. Follow best practice wiring for power and instrumentation 
wiring placements.

Checking the power circuit for the makeup solenoid

•  �Rotate the WATER MAKE UP selector switch to the HAND position. The 
solenoid should energize allowing makeup water to flow into the cooling 
loop. Inside the control panel is a single-pole circuit breaker, which must be 
in the ON position to power the circuit.
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field wiring - parts list

Part Number Description

2599336 120 VAC Ultrasonic LLC+u Control Panel

2588880 DL10  Ultrasonic sensor only with 30 ft cable (no junction box or fittings) 

2586100
DL10 Ultrasonic sensor with 30 ft cable, junction box and 3" union slip fitting for round PVC stilling 

chamber located external to the cooling tower 

2599330
DL10 Ultrasonic sensor with 30 ft cable, junction box and 3" threaded fitting for square metal stilling 

chamber located internal to the cooling tower 

2586086 100 ft 4-18 AWG PVC cable

2586087 150 ft 4-18 AWG PVC cable

2586088 200 ft 4-18 AWG PVC cable

120 VAC LINE VOLTAGE

2 POLE
6AMP

H
O

T

G
N

D

N
EU

TR
A

L

Wiring diagram is typical. Refer to wiring diagram on inside of the enclosure door for actual as-built wiring  
diagram, which may include project specific options.

Wire 120 VAC incoming voltage supply to line side (top) of the main 2 pole circuit breaker CB1 and CB2

Wire 120 VAC remote makeup solenoid to terminal points 2A and 4A

Wire alarm and cutoff circuits to terminal points 5 through 22 as needed

Wire ultrasonic sensor:

  •  Red to terminal point +24

  •  Black to terminal point 13

  •  Shield to GND (Do not ground shield any other location, only at the LLC+u control panel)

  •  The white and green sensor wires are not used.

Wire 4-20mA output signal representing the water level in basin from points 4-20+ and 4-20- to customers BMS system.
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HVAC and Light Industrial Markets

Controls Overview and Troubleshooting

Objective: Learn brief history of Marley panels that a service contractor may see in
the field. Review and troubleshoot vibration switches, basin heaters, water level
controllers, Control panels and VFD’s. Gain a better understanding of the information
included in the LLC User Manual and discuss tips and dos and don’ts.

Notes / Take Away Points:

Page 155



Page 156

dwood
Oval

dwood
Oval

dwood
Line

dwood
Text Box

 RTD Connection

dwood
Line

dwood
Text Box
Digital Input #1
Provides Enable /Disable Input



IMI 685A vibration switch
INSTALLATION -  OPERATION -  MAINTENANCE

Z0929039_D    ISSU E D 6/2020 READ AND UNDERSTAND THIS MANUAL PRIOR TO OPERATING OR SERVICING THIS PRODUCT.

user  manua l
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overview

The IMI 685A mechanical switch is a shock sensitive mechanism for shutdown 
of the electric fan motor. This switch uses a patented linear adjustment mag-
netic latch technology to ensure reliable operation. Pushing the reset button 
moves the tripping latch into a magnetically held position. A shock/vibration 
will move the magnet beyond this holding position, thus freeing the spring 
loaded tripping latch to transfer the contacts and shut down the machinery.

General Features

•	 Designed to detect severe shock/vibration in three planes of motion

•	 Fully adjustable, with patented linear adjustment technology

•	 Includes magnetic latching feature

•	� Accommodates normally open (NO) and normally closed (NC)  
wiring schemes

•	 Manual reset button with red trip indicator

•	 NEMA 4X (IP66) rated enclosure

•	 Remote options

	 -	 24VDC Remote Reset

	 -	 120VAC 60Hz Remote Reset

	 -	 240VAC 50Hz Remote Reset

•	� Top cover is secured with socket head cap screws for easy access to  
wiring terminals

If using a VFD to control fan speed, identify and lock out system resonant 
frequencies during start up and commissioning. Prolonged operation at 
resonant frequencies may lead to excessive vibration, equipment damage 
and/or possible injury.

AC and DC input signals and power supply voltages could be hazardous.

•   Do not connect live wires to screw terminal plugs

•  �Do not insert, remove, or handle screw terminal plugs with live wires 
connected

•  Do not make any adjustments to the set-point with live wires present

•  Do not open the unit if fan motor is powered or running

•  Do not open the unit if the relays are energized

•  Do not open the unit if the reset coil is energized

•  �Do not make any adjustments if fan motor is energized and/or power 
is present anywhere in the switch

  Warning

  Warning
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installation

Before Installation

•	 Stop the fan motor

•	 Disconnect all electrical power to the fan motor

•	� Make sure the machine cannot operate during installation by following 
proper lock-out tag-out procedures

•	 Follow all cooling tower safety warnings

•	 Read and follow all installation instructions

Remove power before opening the cooling tower access door. Stop the 
fan motor and disconnect all electrical power before beginning the wiring 
operation. It is your responsibility to have a qualified person install and 
wire the unit and make sure it conforms with NEC and applicable codes.

The vibration switch is sensitive to shock and vibration in all three planes of 
motion – up/down, front/back and side/side.

1.	Firmly secure the unit to the equipment using the base foot mount.

2.	Mount the enclosure with conduit port located downwards.

3.	� For retrofit installations, this switch may have a different footprint than an 
existing switch. Field drill four holes into the existing mounting plate or me-
chanical beam and mount switch with hardware based on mounting hole 
dimensions below. Replacement mounting plate and hardware can also be 
purchased through SPX, if desired.

4. 	�Make the necessary electrical connections to the vibration switch. See  
Figure 1 for electrical terminal locations and for typical wiring. Do not 
exceed voltage or current ratings of the contacts. Follow appropriate 
electrical codes/methods when making electrical connections. Be sure that 
the run of electrical cable is secured to the machine and is well insulated 
from electrical shorting. Use of conduit is recommended.

If the electrical cable crosses a pivot point such as at the pivot of the walk-
ing beam, be sure to allow enough slack in the cable so that no stress is 
placed on the cable when the beam moves.

If conduit is not used for the entire length of wiring, conduit should be used from 
the electrical supply box to a height above ground level that prevents damage 
to the exposed cable from the elements, rodents, etc, or as otherwise required 
by applicable electrical codes. If conduit is not attached directly to the switch, 
use a strain relief bushing and a weatherproof cap on the exposed end of the 
conduit. A “drip loop” should be provided in the cable to prevent moisture from 
draining down the cable into the conduit should the weatherproof cap fail.

  Warning

Note
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installation

VFD Safety/Run Circuit or Motor 
Starter Contactor Coil Circuit

BMS Alarm

silver bare wire

red wire

white wire

black wire

green wire

Ground

Sw 1

Sw 2

COMMONNC NO

NC NO COMMON

Figure 1

Field Wiring

Typically this switch is used to shut off the tower fan motor and provide an alarm.  
The switch has two SPDT (single pole double throw) contacts operating in 
unison providing a contact closure or contact opening in the event of a trip. 
The NC contact of Sw 1 may be used to complete a safety/start circuit of a 
VFD or motor starter. When the switch trips this contact will open and break 
the circuit. The NO contact of Sw 2 may be used to complete the alarm circuit. 
When the switch trips this contact will close and complete the alarm circuit.

The factory installed cord set is furnished with a water tight vapor barrier 
cord grip. If conduit is used, the inside of the conduit must be sealed to 
prevent water vapor from reaching the inside of the switch. A vapor barrier 
may be created in the field using expanding foam injected into the conduit 
after wiring connections have been made. Quality conduit fittings and 
proper installation of the switch lid is required to maintain product warranty.

 

Internal Switch Contact Ratings

The vibration switch uses two SPDT switch terminals with removable screws 
for all connections (see below). Wire the switch contacts depending on ap-
plication, either Normally Open or Normally Closed. The Normally Open and 
Normally Closed are referenced to the Common screw terminal connector.

Do not exceed the maximum relay ratings as noted below.

  Caution

  Caution
Rated Voltage Resistive Load Inductive Load

Motor, Lamp Load
NC NO

AC 125V 15A 10A 4A 2A

AC 250V 15A 10A 3A 1.5A

AC 480V 3A 2A - -

DC 8V 15A 15A - -

DC 14V 15A 10A - -

DC 30V 6A 5A - -

DC 125V 0.5A 0.05A - -

DC 250V 0.25A 0.03A - -
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operation

Switch Setup

The IMI switch is factory set to trip in the event of excessive shock/vibration 
within its capability and should not require adjustment. If adjustment is required, 
either the trip point needs to be adjusted or the switch is being subjected to an 
abnormally high vibration or shock. Should adjustment be desired, reference 
the procedure below or contact your local Marley representative for assistance.

Adjustment Procedure

Resetting the vibration switch may cause the fan motor to operate. Follow 
lock out, tag out procedures.

Press the reset push-button to engage the magnetic latch, Figure 2. Be sure 
the reset button remains depressed. If it does not remain depressed, turn 
the sensitivity adjustment screw clockwise until it does, Figure 3. Turning the 
adjustment screw clockwise increases the set-point at which the switch will 
trip making it less sensitive to vibration. Turning the adjustment screw counter-
clockwise reduces the set-point making it more sensitive to vibration. The 

adjustment range is 0 to 7g. Refer to Figure 4 for the factory default setting.

Factory Setting

The switch should be factory set. To confirm factory setting remove the lid and 
measure the gap distance between the edges of the cylinder and the square 
magnet, see Figure 4. If the gap setting is not 1/4" rotate the adjustment screw  
clockwise or counter clockwise until a 1/4" (6mm) gap is obtained, Figure 3. 
Using a 1/4" wide metal strip as a gauge works best.

  Warning

Figure 2
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operation

A slight difference of 1/16" either way creates a large change in the trip 
point setting.

Turning the adjustment screw clockwise increases the trip point making the 
switch less sensitive to shock. Turning the adjustment screw counter clockwise 
decreases the trip point making the switch more sensitive to shock.

Adjustment — If Required

Make sure the switch is set per “Factory Setting” before making any 
adjustments.

Operate fan motor as follows:

Motor starter operation (full voltage or DOL start):

•  �Start the fan motor. If the switch trips rotate the adjustment screw clockwise 
1/4 turn, reset the switch and restart the motor.

VFD operation:

•  �If the VFD has a bypass motor starter follow the above procedure first using 
the bypass motor starter.

•  �Using the VFD speed control, slowly ramp up the motor speed to full speed 
allowing 5 seconds for every 2 hertz of speed change. If the switch trips 
during the ramp up procedure, consider performing a vibration analysis on 
the tower operation. 

Rotating the adjustment screw clockwise increases the trip point. Turning 
counter clockwise decreases the trip point

Note

Note

Note

Figure 3

Page 163



8

Gap Setting 

The factory setting is determined by a 1/4" gap measurement illustrated in 
Figure 4. Adjust the sensitivity screw clockwise or counter-clockwise to achieve 
the dimension shown.

Switches with Remote Reset Option

A switch with the remote reset option uses an internal electrical solenoid with 
a plunger to remotely reset the internal trip mechanism. The solenoid requires 
electrical power to operate and is typically provided from the starter equipment 
in conjunction with a remote reset push-button station.

A mechanical switch is designed to sense a high shock or severe vibration 
event and cannot sense low vibration frequencies sometimes associated with 
cooling towers. When the switch trips it typically means a catastrophic event 
may have occurred. Upon a trip event, a thorough inspection of the tower, fan 
and drive train should be performed before restarting the fan motor. The opera-
tor should not simply reset the switch without an inspection being performed.

Figure 4

1/4" GAP

operation

Power Supply Source for
Remote Reset Circuit

Momentary Pushbutton
Operator Station

Note: Add trip delay
timer circuit if
required for hard
starting equipment

Operator staton provided by others

Figure 5
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operation

The switch can be remotely reset after being tripped by applying the correct 
voltage across the reset terminal as shown below in Figure 5.

 

There is no positive/negative polarity needed for the wiring. While 
the power is applied to the remote reset terminals, the switch  
cannot be tripped. 

24 VDC  Switch—A 24VDC power supply is needed to remotely reset the 
switch by energizing a solenoid. The 24VDC power source must be capable 
of supplying at least 2A of current. Upon power up, the unit will need the 2A 
to energize the remote reset coil. Depending on ambient temperature, this will 
decrease to approximately 0.4A after 5-10 seconds. After that time, the coil 
can be energized indefinitely.

To protect the remote reset solenoid from overheating, the unit has a built in 
thermistor that will limit the coil current after a certain amount of time. This 
time is dependent on ambient temperature and if the reset coil was recently 
energized. Since the coil needs the peak current only for a short period of 
time, the thermistor lowers the current but it is still strong enough to hold the 
switch in reset mode. 

The switch will start feeling warm to the touch if the remote reset coil is 
left energized for more than a few minutes.

120 VAC Switch—A 120VAC, 60Hz power supply is needed to remotely reset 
the switch by energizing a solenoid. Upon applying 120VAC to the solenoid, 
the unit will need 184mA to energize the remote reset coil. At standard ambi-
ent temperature, the solenoid has a 25% “on” 75% “off” cycle.

Maximum allowed On Time (remote reset energized) versus minimum  
Off Time (remote reset de-energized).

On Time ( 25% ) Off Time ( 75% ) Total Time ( 100% )

4 Minutes ( Max ) 12 Minutes 16 Minutes

2 Minutes 6 Minutes 8 Minutes

1 Minute 3 Minutes 4 Minutes

30 seconds 1.5 Minutes 2 Minutes

If using the solenoid for a power on delay, do not exceed the “on” times 
listed. If the “on” time exceeds 4 minutes and/or the “off” time is shortened 
before energizing the solenoid again, the solenoid will be permanently 
damaged.

Note

Note

Note
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operation

240 VAC Switch—A 240VAC, 50 Hz power supply is needed to remotely reset 
the switch by energizing a solenoid. Upon applying 240VAC to the solenoid, 
the unit will need 92mA to energize the remote reset coil. At standard ambient 
temperature, the solenoid has a 25% “on” 75% “off” cycle.

Maximum allowed On Time (remote reset energized) versus minimum  
Off Time (remote reset de-energized).

On Time ( 25% ) Off Time ( 75% ) Total Time ( 100% )

4 Minutes ( Max ) 12 Minutes 16 Minutes

2 Minutes 6 Minutes 8 Minutes

1 Minute 3 Minutes 4 Minutes

30 seconds 1.5 Minutes 2 Minutes

A power ON delay may be required when starting tower fan motor across 
the line (DOL). A 15 second delay is suggested to allow the fan to come 
up to full speed before allowing the switch to activate.

Commissioning

Before testing the switch make sure it is reset. If the red plunger protrudes 
outwards push the reset button inwards to reset the switch, Figure 1.

The switch is shock sensitive. Using a dead-blow hammer strike the lid or switch 
support beam to trip the switch. A trip is visually indicated by a protruding 
red stem shown in the reset button, Figure 1. Reset the switch for operation.

Note
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Model Reset Relay Contact Output Measurement Range Frequency Range

2558910 Manual external reset button

One - DPDT form “C” 
15 amp at 120 VAC

Inertial 1-7 g pk
0-68.7 m/s2 pk 

adjustable

0 to 6000 cpm  
0-100 Hz

2558911
Manual external reset button and  
24 VDC remote reset solenoid

2558912
Manual external reset button and  

120 VAC 60 Hz remote reset solenoid

2558914
Manual external reset button and  

240 VAC 50 Hz remote reset solenoid

Model Startup Delay Trip Indication Enclosure Type Conduit Fitting Electrical Certification

2558910 No

External  
red indicator

NEMA 4X / IP66  
epoxy painted  

aluminum

One - 3/4 inch NPT 
threaded female 
connection with 

liquid tight fitting and 
cord provided

2558911 Timer required in 
customer’s start 

circuit
2558912

2558914

Specifications

Dimensions

3/4 - 14 NPT
CONDUIT PORT

3.70 [94.0]

3.70 [94.0]

� .250 [6.35]4X  THRU

3.30 [83.8]

SENSITIVITY
ADJUSTMENT
SCREW

GROUND SCREW 4.35 [110.5]

4.35 [110.5]

2.75 [69.9]

RESET SWITCH

2.05 [51.9]

C US

®
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Basin Heater
INSTALLATION – OPERATION – MAINTENANCE
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receiving and inspection

The heater package is shipped directly from the vendor. 

1. �Check all parts for any damage in transit. The carrier is responsible for the 

condition of the heater package upon arrival. If damage is apparent, note the 

freight bill accordingly. This will support your claim with the freight carrier.

2. �Check the nameplate on the enclosure and verify that the heaters and the 

control panel are rated for the correct voltage.

3. �Check the watt rating on each element and verify the sum of all elements 

is equal to the kW rating as ordered.

4. �The control panel is nameplated for the maximum amperage that the panel 

can safely control and may be equal to or greater than the actual amper-

age required for your heater package. See Installation Instructions on  

page 5 to calculate amperage required. 
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introduction

The purpose of a basin heater is to prevent water freezing in the cooling tower 

basin during periods of shutdown or standby operation. The heater system is 

sized according to tower model and location to give maximum protection against 

water freezing in the cold water basin. This heating system is not intended to 

protect the tower fill and other components from icing. Refer to Marley Techni-
cal Bulletin # H-003 “Cooling Towers and Freezing Weather.” Contact 

your Marley Sales Representative for a copy or download at spxcooling.com.

The Marley basin heater system is manufactured by INDEECO, a leader in 

immersion heating equipment. The system is referred to as a "heater pack-

age" and consists of immersion heaters, a control panel and combination 

temperature / liquid level sensor with a 12'-0" cable length. The basic control 

panel contains a contactor(s) of sufficient capacity for the heater elements 

selected. In addition the panel contains a transformer to reduce line voltage 

to 24VAC for panel control power, and a solid state relay card to detect low 

temperature and low water conditions. The panel enclosure is rated NEMA 

4X (liquid tight, noncorrosive) and the sensor cable is UL outdoor rated. The 

sensor probe is stainless steel with 1⁄2" NPT threads and a PVC bulkhead 

fitting for installation in the cold water basin.

The panel may control more than one heating element, up to its nameplate KW 

rating for the voltage and phase stated. In addition to the components of the 

basic panel described above, available options are fusing, circuit breakers or 

disconnect switches. The circuit diagram located on the inside of the panel 

cover will indicate the panel configuration.

Indicates presence of a hazard which can cause severe personal 

injury, death or substantial property damage if ignored.

Indicates presence of a hazard which will or can cause personal 

injury or property damage if ignored.

Indicates special instructions on installation, operation or mainte-

nance which are important but not related to personal injury hazards.

 Warning

 Caution

Note

The following defined terms are used throughout this manual to bring attention 

to the presence of hazards of various risk levels, or to important information 

concerning the life of the product.
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installation

For detailed information concerning installation, refer to the heater 
installation drawing provided with the cooling tower.

Heater Element

Install the heater element(s) in the depressed area of the cold water basin 

near the outlet. Provide clearance of 7⁄8" or more above the floor.

A single centrally located heater can protect up to 300 square feet of basin 

surface area from ice damage. To protect larger surface areas, position several 

heaters so they protect equal areas. For multicell towers, no more than two 

cells may be protected by a single heater package. For three or more cells 

additional heater packages are necessary.

The heater should never operate out of the water. It would become 
extremely hot (1500°F) and destroy the heater element and/or ig-
nite nearby combustible materials. As a precaution and to prevent 
fires when the clearance between any part of a heater element and 
combustible materials is less than 10", install a sheet metal shield 
to reflect and dissipate the heat. The shield must not contact the 
heater element and should extend beyond the heater element in 
all directions as shown in Table 1.

ecnaraelCretaeH sehcni 1 2 4 6 8 01

noisnetxEdleihS sehcni 01 9 7 4 2 0

Note

 Caution

Heater Supports

Install metal supports for the heater element where necessary to keep the 

unsupported length under 30". The number of supports required is as shown 

in Table 2.

retaeH sttawoliK 9-1 81-21

stroppuSforebmuN enoN 1

Table 1

Table 2
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installation 

Control Panel

The control panel is suitable for outdoor mounting, and may be mounted on 

the tower, but not inside the tower. Wire the heaters to the panel. Wire the 

panel to the branch circuit supplying power to the heater.

The field supplied branch circuit disconnect switch and the branch circuit 

protective device (fusing or circuit breaker) shall be sized in accordance with 

the NEC/CEC rules for actual load. The total heater load can be calculated 

as shown below.

If the heater control panel is furnished with an optional disconnect, installation 

of the panel in relationship to the heater element shall be in accordance with 

the NEC/CEC rules.

The main incoming conduit hub and the main power termination points are 

sized for total nameplate KW and voltage. The actual load for a particular 

installation may be less. Either compute the actual load on the heater control 

panel to determine the sum total KW of all the heaters connected to it or use 

the nameplate rating to determine the wire size required. To calculate amp 

draw for a particular installation use the following formulas:

Should water be drained, either intentionally or accidentally, from 
the basin, the basin heater must be checked manually to insure the 
power source to the heating element is OFF. Although equipped 
with a low liquid level sensor probe, contaminants on or around 
the probe may cause false readings allowing the element to remain 
energized under low or no water conditions. Do not re-energize the 
unit until the sensor probe is fully submerged in water.

If the unit is energized while the sensor probe is not fully submerged 
in water, combustion/fire may result, which could damage or destroy 
the tower and may cause damage to persons or property nearby.

kW x 1000

Voltage
= Amperage for Single Phase Applications

kW x 1000

1.7312 x Voltage
= Amperage for Three Phase Applications

or

 Caution
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installation

Temperature / Water Level Sensor Assembly

This basin heater package is equipped with a combination tem-
perature/liquid level sensor and may have a thermal cutoff switch. 
Both are safety devices that must not be altered or changed in any 
manner. Disabling either safety feature may result in combustion 
and/or fire, which could cause damage or destroy the tower and may 
cause damage to persons or property nearby. Failure of one or both 
safety devices requires that the control panel be de-energize and 
tag circuit out for maintenance. Do not re-energize the unit until all 
safety devices are fully operational in accordance with manufac-
turer's specifications.

The sensor assembly is factory installed to the control panel. Do not attempt 

to lengthen or shorten the cord. Sensor assemblies with various lengths up 

to 99'-0" are available and may be specified at the time of purchase for ad-

ditional cost.

Install the sensor probe in the cold water basin at least 1" above the highest 

point of the heater element and at least 6" away from the heater. The probe 

should be installed in the coldest part of the basin for maximum protection. It 

should extend into the open basin a minimum of 4". A 1⁄2" NPT PVC bulkhead 

fitting is provided on the sensor for mounting through the basin wall. Provide 

an 15⁄8" clearance hole through the basin wall. Remove the nut from the bulk-

head fitting and insert the sensor probe through the hole. Hand tighten the 

mounting nut onto the fitting, holding the bulkhead fitting to avoid twisting the 

cord. Lightly tighten the nut.

 Warning
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operation

SOLID STATE RELAY CARD

PROBE

BASIN

REDCT
N

G2
G1

T2
T1

SH

12
0
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D

24
024

COM
NC NO

BLK

RED

BLK

SHIELD

LED INDICATORS

GR
EE

N

Figure 1

Table 3 Red	 Green

OFF	 OFF	 Ready, No Demand

ON	 OFF	 Low Water Level

OFF	 ON	 Heater On

Operating Instructions

To operate the heater system, visually check that the water level is above the 

sensor probe before energizing the power supply. The temperature control is 

preset at 45°F. The system will not energize unless the water level is above 

the sensor probe and the temperature of the water is below the 45° set point. 

The solid state relay card located in the control panel has a green and a red 

LED—see Figure 1. In a "ready" condition, with water level above the sensor 

probe and temperature above 45°F both these LEDs will be off. If the red 

LED is illuminated this indicates a low water condition and the heaters will not 

operate. If the green LED is illuminated the heater elements are on.

 Caution
Should water be drained, either intentionally or accidentally, from 
the basin, the basin heater must be checked manually to insure the 
power source to the heating element is OFF. Although equipped 
with a low liquid level sensor probe, contaminants on or around 
the probe may cause false readings allowing the element to remain 
energized under low or no water conditions. Do not re-energize the 
unit until the sensor probe is fully submerged in water.

If the unit is energized while the sensor probe is not fully submerged 
in water, combustion/fire may result, which could damage or destroy 

the tower and may cause damage to persons or property nearby.
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Testing above Freezing Temperatures

Under normal operating conditions the heaters will be turned on at a water 

temperature between 40° and 45°F, and turned off when the water tempera-

ture exceeds 45°F. For testing the system at temperatures above 45°F there 

are two methods as follows:

Method A

1. �Disconnect power to the control panel using standard lockout procedure 
for safety.

2. Remove the panel cover

3. �Remove the sensor wires connected to terminals T1 and T2 on the relay 
circuit board.

SOLID STATE RELAY CARD

PROBE

BASIN

REDCT
N

G2
G1

T2
T1

SH

12
0

RE
D

24
024

COM
NC NO

BLK

RED

BLK

SHIELD

RESISTOR

GR
EE

N

Figure 2

operation

4. �Connect a 1.5K ohm resistor (included in panel) across T1 and T2 termi-
nals—see Figure 2.

5. Replace panel cover and verify probe is submerged in tower basin water.

6. �With panel cover in place turn on power supply to the system. An audible 
CLICK should be heard as the contactor engages. If this does not happen, 
refer to the Troubleshooting section of this manual.

7. �If the system tests OK turn off power, remove the panel cover and remove 
the resistor. Replace sensor wires T1 and T2 and replace the cover. Turn 
system on.

 ➠
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Method B

1. �Disconnect power to the heater control panel using standard lockout pro-
cedures for safety.

2. �Drain basin until the water level is below the probe allowing removal of the 
probe. Make sure water still covers the heater elements.

3. �Place the probe in a container of ice water making sure both metal parts 
of the probe are submerged but not the cord.

4. �Energize the heater control panel. Allow 5 min. for the probe temperature 
to stabilize.

5. �An audible CLICK should be heard as the heater contactor engages. If this 
does not happen, refer to the Troubleshooting section.

operation
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SOLID STATE RELAY CARD
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Figure 3

 Caution

Deicing

If the temperature/water level sensor assembly becomes encased in ice the 
heaters will not operate. Ice provides inadequate conductivity for the sensor 
probe to detect operational water level. To operate heaters in this situation 
and melt the ice follow these procedures.

1. Disconnect power to the control panel using standard lockout procedures 
for safety.

2. Remove the panel cover.

3. �Install a jumper wire between relay terminals G1 and G2—see  
Figure 3.

operation

4. Replace panel cover.

5. Energize the system and listen for contactor closing.

6. Operate the system until ice is melted around the sensor probe.

7. �After ice is melted, de-energize the system, remove the jumper, check all 
connections and place the system back in operation.

Do not leave the heating system unattended during this procedure. 
There is no low water protection with this jumper in place.
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troubleshooting

Please refer to the Caution statement on page 6 and the Warning 
statement on page 7 of this manual before performing the following 
Troubleshooting procedures.

If the system fails to operate, check the following:

1. �Check water temperature. Systems will turn on between 40° and 45°F and 
turn off above 45°F.

2. Check water level. Water must completely cover the sensor probe.

3. Make sure the sensor is not encased in ice. See Deicing procedure.

The following checks should be made by a qualified electrician.

4. �Remove panel cover and check incoming electrical power for proper volt-
age. Make sure all phases are present. Correct as required.

5. �If water level is adequate, temperature is 40°F or lower and power is pres-
ent, observe the LEDs on the relay circuit board. The red LED indicates 
low water level or ice around the probe and the green LED indicates the 
heaters are energized.

	 A. �If the red LED is on and the sensor probe is submerged in water—no 
ice—this indicates the sensor probe is defective. Confirm by discon-
necting power and placing a jumper across terminals G1 and G2—see 
Figure 3. Reconnect power. If the red LED is now off and the green 
LED is on, the system is now operating. Replace sensor probe.

	 B. �If the green LED is on and the heaters are not operating, the problem 
is either the contactor, the relay circuit board or the heater elements. 
To determine which, observe the panel while power is disconnected 
and reconnected.

	 – �If the contactor operates with an audible CLICK and no heat results 
the heater element is defective. Check voltage at the heater side of the 
contactor to confirm voltage is present. Check each line with a clamp-on 
amp meter. If voltage is present and no current is flowing, this indicates 
the element is defective and must be replaced. As an additional check, 
disconnect  power, remove wires from the contactor and check the 
element with an ohm meter for measurable resistance.

 Caution

 Caution
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	 – �If the contactor does not operate, check voltage across terminal N on 
the circuit board and NO on the relay mounted on the circuit board 
—21-29 volt required. If voltage is present across the coil—N to NO— 
the contactor coil is defective and the contactor must be replaced. If 
voltage is not present, the circuit board relay is defective and the circuit 
board must be replaced. 

	 C. �If the green LED is off and the red LED is also off the problem is either 
the circuit board, the sensor probe, or the transformer. To determine 
which check as follows:

	 – �Disconnect power and remove wires T1 and T2 from the circuit board. 
Replace with the 1.5K ohm resistor provided. See Figure 2. If the system 
now works, the sensor probe is defective and must be replaced. If the 
system does not work, go to step 2.

	 – �Reconnect power and take a voltage reading across N and 24/240 on 
the circuit board—21-29 volts required. If proper voltage is not present 
the transformer is defective and must be replaced. If proper voltage is 
present go to step 3.

	 – �Take a voltage reading across N and NO—21-29 volts required. If proper 
voltage is not present, replace circuit board.

6. The sensor assembly can be checked for accuracy in the following manner.

	 Remove wires T1 and T2 from the circuit board and measure ohm read-
ings across these wires. Measure the water temperature that the probe 
is being exposed to. Compare with the following values.

		

	 Temp °F	 ohms

	 0	 4273

	 10	 3126

	 20	 2312

	 32	 1633

	 40	 1305

	 45	 1138

	 60	 765

	 75	 525

	 85	 412

troubleshooting 

Table 4

Page 180



14         

1	 Transformer 120V/24V...........................................................B52465D

	 Transformer 208V/24V..........................................................A79270D

	 Transformer 240V/24V..........................................................B91566D

	 Transformer 480V/24V..........................................................B09608D

	 Transformer 600V/24V..........................................................B62553D

2	 Contactor 50 amp, 600V, 24 volt coil................................C32328D

3	 Solid State Relay Card..........................................................A79269D

4	 Sensor Probe with 12' cord..................................................A81137D

	 Sensor Probe with 22' cord..................................................B07688D

	 –contact Marley Sales Rep for other cord lengths

5	 Heater Element—contact SPX Cooling Technologies for specific  
	 heater elements

Replacement Parts

Call your Marley Sales Representative for replacement parts. For the location of your 

Marley Sales Representative call 913 664 7400 or check the web at spxcooling.com

parts list 

CT
N

G2G1T2T1SH

120

RED

240
24

COM
NC

NO

GREEN

1

2

3

4

5
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Cooling Tower Performance 
FAN MOTOR OVE RAM PI NG

thermal science

Overamping
Overamping occurs when the amperage drawn by the fan motor 
exceeds the fan motor nameplate amperage. In other words, more 
horsepower is required than the recommended maximum for the 
motor. Overamping is often thought to be caused by incorrect fan 
pitch, but it is likely the result of other issues that are not inherently 
related to the fan. Before attempting to repitch the fan blades, 
please refer to the Troubleshooting list on page 2. 

If following the troubleshooting list does not solve the problem, the 
issue may lie with the fan pitch. The blades are pitched to draw 
approximately the same volume of air year-round while consuming 
power that is less than the motor nameplate. However, the air 
density is higher in winter, and the fan will draw more horsepower 
than in the summer to move the same volume of air. In addition, 
the initial trial pitch is calculated using theoretical models, meaning 
it may need adjustment after taking into account deviations in the 
system. If incorrectly pitched, the fan can draw more than the 
nameplate horsepower of the motor, leading to overamping. When 
full nameplate amps are drawn at design conditions, the cold water 
temperature will be in alignment with the contractual guarantee. 
Please follow the fan user manual for the correlation between air 
density and motor amperage. 

Finally, it is important to note that overamping can be acceptable in 
certain situations. Particularly, if the ambient conditions are much 
colder and/or the range is much lower than design, the increased 
air density may cause overamping. All fan motors are selected 
with a 1.15 safety factor for operation at the maximum ambient 
temperature, so a small amount of overamping at or below the 
design ambient conditions will not cause the motor to overheat.

The relationship between power draw and amperage for 3-phase 
power is shown by the following equation:

Where V = voltage 
I = currents (amps) 
fp = power factor 
η = efficiency

For example, assume an 1800 rpm motor has a nameplate of  
40 hp, with a voltage of 460 V, and nameplate amperage of about 
49 A. Efficiency is normally about 95% while the power factor 
usually has a value of about 0.85. If the fan is overamping by 5%, 
it is drawing about 51.6 A, or 42 hp. This assumes the voltage is 
relatively constant. It is important to note that the power factor 
is not constant for any particular system. Therefore, a calibrated 
wattmeter is preferred when measuring power because it 
automatically measures the motor power factor.

➠

hp = V x I x √3 x fp x   
η

746 kW = V x I x √3 x fp x η
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Possible Cause of Overamping Solution

Air density variation due to insufficient heat load or 
colder ambient temperature than design

- �Ensure cooling tower is operating at full design duty 
at design ambient conditions

Inaccurate instrumentation used in measuring power/
current draw

- Calibrate wattmeter/voltmeter/ammeter

- �Measure after cooling tower has been operating 
continuously for 15 minutes (high current during 
motor startup)

Low voltage - �Check system wiring (connections, length of wires, 
etc.)

Power loss from point of measurement to motor - �Measure power as close to motor as possible

Overload heater tripping

- �Measure voltage (low voltage causes trips, 
particularly during start-up)

- Ensure heater is in correct location

VFD operating incorrectly - �Run the system in bypass mode; if overamping 
ceases, the VFD should be inspected

Incorrect wiring - �Rewire system if it does not match the wiring 
diagram

Incorrect motor speed - Replace motor if speed is incorrect 

Incorrect gearbox ratio

- �Ensure the gear ratio is the same as the engineering 
record

- �Rotate fan by hand to manually count reduction ratio

Incorrect number of fan blades - �Compare fan blade count to that of the engineering 
record; fan replacement is necessary if different

Incorrect blade pitch measurement procedure
- �Ensure the proper measurement procedure is 

followed (reference fan user manual for specific fan 
model)

Oil in gearbox is viscous due to temperature - �Ensure adequate warm-up time for the gearbox 
(typically 15 minutes minimum)

Troubleshooting

TR-018  |  ISSUED 10/2016   
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HVAC and Light Industrial Markets

Hands on Training – Marley MC Coupling Replacement

Objective: Learn how to install the Marley MC Series Close Coupling. Gain a better

understanding of the information that is included in the Coupling User Manual. Learn

what steps it takes to check and verify the alignment, and gain a better understanding of

what it takes to make a correction if the alignment is out.

Scenario: Customer has had their cooling tower(s) operating for several years. They

have recently noticed that the flex element on their close coupling is showing signs of

wear. They have ordered a complete coupling replacement.

Provided Items and Tools:

Close Coupling

User Manual

Box Wrenches

Torque Wrench

ratchet Wrench

Sockets

Straight Edge

Tape Measure

Step 1: Remove old coupling. Refer to user manual for Reference.

Loosen bolts on clamp rings, to a point where you can remove the flexible element.

Step 2: Loosen motor from support.

Step 3: Remove Coupling Hubs from motor and geareducer.

Step 4: Clean motor and geareducer shafts, verify keys are in good condition to be re-

used if not replace with new.

Step 5: Install new hubs onto shafts.

Step 6: Re-mount motor into place

Step 7: Set proper distance and alignment.

Step 8: Verify the coupling spacing and angular alignment.

Use the information found in the user manual to verify if your settings are correct.

What is the measured coupling spacing “C” at four places?

1. _____________

2. _____________

3. _____________

4. _____________

Is the angular alignment within tolerance? Be sure and check in at least 4 places. If it

is not, what is your measurement?

1. _____________

2. _____________

3. _____________

4. _____________

Based on the checks and measurement taken, does this mechanical equipment need

adjusted? If it does, correct, and recheck. Repeat as until within tolerance.

Step 9: Re-install the flex element. Be sure to use the torque wrench, to tighten the

clamp ring bolts to ________ Ft-lbs. (found in the manual).
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INSTALLATION -  OPERATION -  MAINTENANCE
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Assembly and Alignment
1. 	 Inspect and clean motor and Geareducer® shafts. 

Remove any burrs on shafts with emery cloth or a fine 
file. Remove all lubricants from coupling bores and 
mating surfaces. Install keys in motor and Geareducer 
shaft keyways.

2. 	 Install a clamp ring on each coupling half using the 
bolts provided.

	 Note: Leave this attachment loose for now, only 
engaging a few threads of each bolt—it may be 
necessary to reposition the clamp rings for parallel 
alignment—Step 7. 
Caution: Do not lubricate bolt threads.

3. 	 Slip each coupling half onto its mating shaft. Move the 
motor and Geareducer into place.

	 Note: Clamp ring must be mounted to coupling half 
before the motor and Geareducer are positioned.

4. 	 Check coupling spacing by measuring dimension “C” 
at the top of the coupling only. Refer to Table and 
Detail 1. Slide the coupling halves along the shafts 
to obtain spacing. The maximum distance between 
shaft ends is 2". The shafts may protrude through the 
coupling halves if necessary.

5. 	 Tighten each set screw on its key—24 ft·lbƒ.

Detail 1

CLAMP RING
BOLT

FLEXIBLE
ELEMENT

CLAMP RING COUPLING
HALF

C
B MIN

D
FLANGE

DIA
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6. 	 Check angular alignment by measuring the “C” 
dimension at 90° intervals (take at least four 
measurements). The total difference between any two 
measurements, C max – C min, must not exceed 1⁄16". 
See Detail 1.

7. 	 Check parallel alignment by laying a straight edge 
across the outside of the coupling halves at several 
places around its circumference. Parallel misalignment 
may not exceed 1⁄16". See Detail 2.

	 Tip: If the clamp rings are larger in diameter than the 
coupling halves, remove enough clamp ring bolts 
to rotate the clamp rings so the straight edge bears 
directly on the coupling halves. 

	 If measured misalignment is greater than 1⁄16", shim 
the motor and/or Geareducer mounting feet to obtain 
proper alignment. After adjusting shims, tighten the 
hold-down hardware and check alignment. Repeat 
the procedure until proper alignment is achieved. The 
best alignment is achieved when the straight edge is 
in contact with the coupling halves at four points as 
shown in Detail 2.

8.	 With clamp ring bolts holding the clamp ring(s) in 

place, wrap the flexible element around the clamp rings 
as shown. Make sure the beads of the element are fully 
worked down into the seats.

9.	 Hold the split of the flexible element closed. An 1⁄8" 
maximum gap is allowable. Tighten one or two bolts 
directly opposite the split—enough to hold the flexible 
element in place. Using both hands, knead the rubber 
element toward the split. Hold split closed and tighten 
the next two bolts farthest from split—enough to hold 
the flexible element in place. Repeat this procedure 
on all remaining flange bolts. Retighten each bolt in 
the order shown in Detail 3 using a torque specified in 
table.

	 Note: MC07 couplings have 5 bolts/half, use a similar 
cross pattern.

	 Tighten all bolts a second time to the specified torque.

	 Caution: Do not over-torque bolts or you may damage 
the clamp ring.

Maintenance
1.	 Marley SofTork couplings do not require lubrication.

2.	 Thoroughly inspect the coupling at least every six 
months. Check for looseness of set screws and 
coupling halves on shafts, and for wear of the flexible 
element.

3.	 Contact your Marley sales representative if you need 
replacement parts. Call 913 664 7400 or check the 
web at spxcooling.com to locate your nearest rep.

Detail 2

STRAIGHT EDGE

1/16" MAX

Coupling B C D
Torque
ft · lbƒ

Cap Screw

MC07 51⁄8" 11⁄2" 55⁄8" 24 5⁄16" x 11⁄2"
MC09 59⁄16" 117⁄32" 73⁄8" 40 3⁄8" x 11⁄2"
MC11 63⁄8" 19⁄16" 93⁄16" 40 3⁄8" x 11⁄2"
MC12 67⁄8" 13⁄4" 101⁄8" 90 1⁄2" x 11⁄2"

1 3

5

24

6

Detail 3
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HVAC and Light Industrial Markets

Hands on Training – Marley 6Q Driveshaft Replacement

and Alignment Check

Objective: Learn how to replace and align a Marley Driveshaft. Gain a better

understanding of the information that is included in the Marley Driveshaft Manual, and

the Dial Indicator Kit User Manual. Learn what steps it takes to check and verify the

alignment. Gain a better understanding of what it takes to make a correction, if the

alignment is out.

Scenario: Customer has just purchased a new driveshaft for their NC8400 cooling

tower(s), with the MOA (motor outside airstream) option. The old drive shaft has to be

removed and the new one installed and properly aligned. The alignment readings have

to be checked and reported. With the use of the Marley Dial Indicator Kit, take the

readings and verify that the alignment is correct, if not make the proper adjustments.

Provided Items and Tools:
6-Q driveshaft assembly
Marley 6-Q, 175, 250 User Manual
Wrenches
Sockets
Torque Wrench

Marley Dial Indicator Kit User Manual
2- Marley Dial Indicator Kits
Shim Kit
Replacement Hubs
New Flex Elements

Step 1: Remove existing driveshaft Tube and Flange and Couplings. Reference user

manual as needed.

Step 2: Clean motor and geareducer shafts, verify keys are in good condition to be re-

used if not replace with new.

Step 3: Install new driveshaft. Follow steps in the user manual found on pages

Step 4: Install Dial Indicator(s) to the coupling flange. Refer to the Marley Dial

Indicator Kit User Manual for step-by-step instructions.

Step 5: Take measurements and determine if driveshaft alignment is within tolerance.

Step 6: Record Readings - use the below chart to record your data at the 12, 3, 6, and

9 o’clock locations for both the motor and driveshaft ends:

Motor Geareducer

Step 7: Based on the charts above correct alignment if needed by shimming or making
the adjustment side to side to obtain a proper alignment?
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HVAC and Light Industrial Markets

Step 8: Retake alignment readings if adjustments were made. Repeat until correct.

Bonus Instruction: Replace Flex Elements in drive shaft yoke. Best method with an
arbor press. Field option using C-clamp.

Take Away Points:
• Understand steps for installation of driveshaft assembly.

• Understand how to zero your indicator.

• How much travel does the indictor have?

• What tolerance does the alignment have to meet, or where can I find this

information?
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INSTALLATION -  OPERATION -  MAINTENANCE
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1.11.51.2 1.4 1.3

BALANCE
HARDWARE 

1.0	 Complete driveshaft assembly

1.1	 Tube and flange assembly

1.2	 Geareducer
 
yoke assembly with set screw

1.3	 Motor yoke assembly with set screw

1.4	� Bonded rubber bushing. 8 required for 6Q and 175 Series and 16 

required for 250 Series.

1.5	� Machine bolt or cap screw with lock washer. 8 required for 6Q and 

175 Series and 16 required for 250 Series. The 175 Series also 

requires 8 nuts.

Complete driveshaft assemblies are dynamically balanced at the 

factory. When replacement parts are installed, driveshaft may need 

to be rebalanced.

When ordering parts, always provide cooling tower serial number. 

Contact the Marley sales office or representative in your area for 

assistance. 

Note

driveshaft parts list

Figure 1  250 Series shown
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installation

General

Marley driveshafts consist of a motor and Geareducer yoke with rubber bush-

ings and a tube and flange assembly. Driveshafts are balanced dynamically 

and tube and yoke flanges are match-marked. See Figure 3. Do not change 

position or relation of match-marked components during installation.

Driveshafts must be rebalanced whenever yokes or tube and flange  

assemblies are replaced. The driveshaft may be rebalanced on the tower.  

See instructions on page 6.

Installation

Before installing the driveshaft, be sure the motor and Geareducer are on level 

bases and that their shafts are in reasonable alignment. 

Note match numbers on the driveshaft flanges and remove the yokes. Coat the 

motor shaft and Geareducer shaft with “Thred-Gard” (Crane Packing Co.) or 

similar lubricant. Place the key halfway in motor and Geareducer shafts, then 

install yokes as shown in Figure 4. Use a rubber mallet or wood block when 

tapping yokes to prevent damage. Tighten each yoke set screw against key.

Align match numbers on tube and yoke flanges and bolt the tube and 

flange assembly to the Geareducer yoke while supporting the motor end 

of the tube and flange assembly. Progressively tighten bolts to 60 ft·lbƒ 

(82 N·m) torque. Slide the motor so that motor yoke can be bolted to 

the tube and flange assembly without pushing or pulling on the bush-

ings. Align match numbers and bolt the motor yoke to the tube and 

flange assembly. Progressively tighten bolts to 60 ft·lbƒ (82 N·m) torque. 

The distance between tube and yoke flanges should be as shown in Figure 4.

Alignment

Check the alignment of motor shaft, driveshaft and Geareducer shaft by mea-

suring between the tube and yoke flanges. Alignment requires the distance 

between adjacent points on the two flanges not vary more than .005" as the 

points make one complete revolution. A preliminary check of alignment can 

➠
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be made by measuring between the flanges at four points: top, bottom and 

two sides. Alignment requires measurement with a dial indicator as described 

in the following section. A Marley Dial Indicator Alignment Kit is available 

from SPX Cooling Technologies.

Checking Alignment with Marley Dial Indicator Kit

1. �Screw adapter bushing into one of the balancing holes on the tube flange. 

If necessary, remove any balance hardware. Reinstall balance hardware in 

original location before running the drive shaft.

2. �Insert the dial indicator into the adapter until indicator point contacts the 

face of the yoke.

3. �The indicator point must remain in contact with the yoke face during one 

complete revolution, it must not at any time be pushed in so far that it bot-

toms out reaching the limit of the stem movement. The total travel of the 

indicator point is 0.100".

4. �When the dial indicator has been positioned, tighten the knurled screw in 

the adapter enough to hold the indicator stem in contact with yoke face.

5. �Check alignment at each end of the driveshaft by rotating the shaft 360° 

noting the total change in the reading on the dial indicator. Total indicator 

reading must not exceed .005". Move the motor and/or Geareducer verti-

cally by shimming, or horizontally by shifting on support. Align driveshaft 

installation

Figure 2  6Q Series shown
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until the total indicator reading at each end is within .005". Tighten all 

mounting bolts on the motor and Geareducer, and recheck alignment. 

Maintain gap between face of flange and face of yoke as shown in 

Figure 4.

Vibration

Forced vibration is a condition where a mechanical system is caused to vibrate 

at other than a natural frequency. A forced vibration can result from driveshaft 

imbalance. Vibration at the driveshaft or motor shaft, rotating frequency as 

measured on the motor suggests driveshaft or motor rotor imbalance. The 

severity of imbalance is measured in terms of mils, or thousands of an inch, 

displacement is usually read in peak-to-peak or double amplitude. For example, 

a vibration at .002" peak-to-peak at 29.3 CPS (1760 RPM ÷  60 seconds = 

29.3 cycles per second) could indicate a motor rotor or driveshaft imbalance.

Drive shaft vibration resulting from imbalance can generally be re-

duced to .002" peak-to-peak, but in no case should it exceed .005".

If vibration is considered excessive and driveshaft imbalance is suspected on 

a fan-cell of a multicell tower, measure and record vibration amplitude and 

frequency in horizontal and vertical planes at the motor and at the Geareducer 

with all fans, except the one being tested, in operation. These readings will 

show the vibration introduced from outside sources. Do not attempt to com-

pensate for this vibration within the fan-cell under test.

Start the motor on the test cell. Measure and record vibration amplitude and 

frequency at the same points and attitudes as above. Three sets of readings 

should be obtained and the average compared with vibration measured as 

described in the previous paragraph with the test cell not in operation. The 

differences in amplitude are the vibration characteristics of the test cell.

If operating conditions permit, stop all motors on the tower except in the test 

cell and measure vibration as before. This will verify test cell vibration charac-

teristics as calculated above.

installation

Note
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installation

Balancing

When balancing a driveshaft on the cooling tower, do not exceed 

30 seconds/hour total motor starting time. The motor may become 

overheated.

Add or remove washer weight or weights on one of the 3⁄8" balancing bolts in 

the driveshaft tube flange at the motor end. Figures 1 and 2. If improvement 

is made, continue to add or remove more washer weights at the same point.

Adding weights at one point has the same effect as removing similar 

weights directly opposite (180°) . This can be used to keep the total 

weights to a minimum. 

If vibration increases, restore original condition and repeat the same operation 

on a bolt 90° from starting point.

After the motor end is adjusted, repeat the same operation on the Geareducer 

end. Recheck the motor end to determine if the Geareducer end balance 

operation has increased motor end vibration reading. If so, repeat balancing 

of each end until no change in the opposite end is affected.

If a satisfactory balance cannot be obtained, turn the drive shaft tube and 

flange assembly end for end and repeat the balancing operation. Vibration 

readings can be taken on the motor with the motor yoke installed  and the 

driveshaft disconnected to determine motor and yoke roughness. If vibration 

readings still indicate roughness, remove the yoke from the motor shaft and 

repeat the test to determine motor roughness.

Marley driveshafts do not require lubrication.

Inspection of the complete driveshaft should be made at least every six (6) 

months. Look for corrosion, checking or cracking of rubber bushings, looseness 

of hardware, and alignment of the driveshaft. Accurate drive shaft alignment 

is required to insure maximum service life. Check alignment as outlined in the 

preceding section on page 4. Repair or replace drive shaft parts as necessary.

Note

Note

Note
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Replacing Bonded Rubber Bushings

1. �Remove the tube and flange assembly by removing the 5⁄8" machine bolts or 

cap screws at each end of the driveshaft. It may be necessary to loosen the 

motor mounting bolts and slide the motor back slightly to provide clearance 

for the tube and flange assembly to be removed.

2. �Remove bushings by driving or pulling out of yoke sockets in the direction 

of the yoke face.

3. Clean yoke sockets but do not polish.

4. �Lubricate bushing with rubber lubricant before inserting into the socket 

from the yoke face.

5. �Using a C-clamp, press the bushing into the socket letting the sleeve end 

extend 1⁄4" ± 1⁄32" beyond the 6Q and 175 Series yoke face and 3⁄16" ± 1⁄32" 

beyond the 250 Series yoke face. Bushing bore must be perpendicular to 

the yoke face.

6. �Care must be exercised to insure equal projection of all the bushings. 

Should it be necessary to straighten the bushing in the socket, insert a 
5⁄8" bolt into the bushing and drive the bushing lightly from the side to at-

tain perpendicularity between the bore of the bushing and the yoke face.

7. �Replace the driveshaft tube and flange assembly. Be sure to match the 

numbers on the tube flanges with their respective numbers on the motor 

and Geareducer yokes. Install 5⁄8" machine bolts or cap screws in each end 

of driveshaft. Tighten to 60 ft·lbƒ (82 N·m) torque. See Figures 3 and 4.

maintenance

Figure 3  6Q Series shown
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BONDED RUBBER
BUSHING

2 7/8"

+1/8" -3/8" 
MAX. SHAFT
ENGAGEMENT

3/16" ±1/32" (SERIES 250)

1/4" ±1/32"   (SERIES 6Q AND 175)

8. �If the motor has been moved back to permit removal of the tube and 

flange assembly, reposition the motor, being sure that flange spacing 

is maintained. See Figure 4. Tighten the 5⁄8" machine bolts or cap screws to  

60 ft·lbƒ (82 N·m) torque. For the 6Q and 175 Series driveshaft, use an Allen 

wrench to prevent bushing from rotating in its socket. Recheck driveshaft 

alignment and tighten motor mounting bolts.

9. Rebalance driveshaft if necessary.

 

Figure 4  250 Series shown
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HVAC and Light Industrial Markets

Hands on Training – Marley X7 Series Fan – Blade Pitch

Objective: Learn how to disassemble/assemble fan blades to the fan hub. and

check/measure/set blade pitch, on the Marley X7 Fan. Gain a better understanding of

the information included in the User’s Manual, for example needed torque

specifications.

Scenario: Customer has recently replaced their fan on their older cooling tower. The

tower now is showing signs of vibration that it wasn’t before. Knowing that the fan

assemblies are statically balance at the factory before shipping, you should investigate

by checking blade pitch measurements and record pitch value for each blade. You may

not always have the necessary tools with you to correct a problem if found. In this case

if a problem is found use the tools provided to correct.

Provided Items and Tools:

X7 Fan User Manual

New Fan Blade Hardware

Wrenches

Digital Level

Torque Wrench and Socket.

Step 1: Pick one fan blade and remove it. This is done by loosening up the nuts on the

U-bolt holding it in place. These nuts should be lock nuts and can be difficult to remove.

Step 2: Inspect fan blade and blade socket.

Step 3: Find new hardware items.

Step 4: Install the blade per instructions on page 3 of the X7 Fan User Manual.

Step 5: To determine blade pitch find where the correct location on blade to take the

pitch measurement is by referring to the fan user manual on page 5.

Step 6: Measure the Blade Pitch Values of the remaining blades to see what pitch to

set the blade you removed to. Note the tolerance of ±______°.

Blade A: _________________________

Blade B: _________________________

Blade C: ________________________

Blade D: ________________________

Blade E: _________________________

Blade F: _________________________

Step 7: Pitch Blade. Tighten/Loosen the nuts on the u-bolt(s) for the blade that needs

to have the pitch set. Make sure the nuts just loose enough that the blade will move

when applying pressure to the blade. If too loose the blade will move freely on its own.

Step 8: Once the pitch is set, tighten the nuts on the U-bolts. Be sure that you torque

the nuts to the proper setting. This can be found in the Fan User’s Manual on page 6.

Recommended that everyone in the group takes a pull on the torque wrench once the

bolt is tight, to feel what the torque setting feels like.

Step 9: Re-check the pitch to make sure all blades are within a ±1/4° of the desired fan

pitch.
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Take Away Points:

• Where do you check the pitch on this type of fan blade?

• What is the allowable tolerance of the pitch?

• Proper torque is needed to keep fan blade from de-pitching.

Additional Topics of Discussion:

Types of towers these fans are used in:

• Package single and double crossflow towers

• Package counterflow towers

• Closed circuit fluid coolers

Steps for complete fan removal:

• Remove fan retention bolt.

• Use Hub Puller

Points to look for when inspecting this type of fan

• Hardware corrosion

• Look for cracked/broken plastic tips.

• Look at leading edge of fan blades
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INSTALLATION -  OPERATION -  MAINTENANCE

Z0331480_A    ISSUED 06/2016 READ AND UNDERSTAND THIS MANUAL PRIOR TO OPERATING OR SERVICING THIS PRODUCT

user  manua l
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Order No.________________________________________

Trial Pitch Angle___________________________________

Final Pitch Angle__________________________________

Speed-rpm_______________________________________

Contract hp_ _____________________________________	

fan components 

Figure 1—Typical Fan Assembly

1 2

3

4
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➠

fan assembly

The following instructions apply to installations having straight 
bores or tapered output shafts without split taper bushings.

It is convenient to preassemble the fan prior to installation on 
the driving shaft.

Marley X7 fans are statically balanced as a complete assembly. If 
fan is shipped unassembled, blades and hubs are match-marked 
to insure proper re-assembly. 
 
1—Select a large open area corresponding to the fan diameter.

2—Position the fan hub 1 in the center of the work area with the blade 
sockets up.

3—Place a blade 2 in a blade socket on the hub. On fans where the 
blades overlap at the hub be sure to have the leading edge under the 
trailing edge of the forward blade. Refer to Figure 2.

4—Ensure the blade shank safety collar is inboard of the inner hub rim. 
Refer to Figure 3.

5—Lubricate U-bolt threads and bearing surface of self-locking nuts. 
Install U-bolt through inner row of holes in the hub. Finger tighten the 
self-locking nut with flat washer onto U-bolt threads. Progressively 
tighten each leg of the U-bolt until blade is held in place.

6—Pull blade radially outward to be certain the shank safety collar is in 
contact with hub inner ring. Refer to Figure 3.

7—Repeat steps 5 and 6 as required with the outer U-bolt 4.

8—Repeat steps 3 through 7 for all blades.

Figure 2

Note

LEADING
EDGE

TRAILING
EDGE
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Figure 3

9—Progressively tighten each side of the U-bolt until the blades are 
barely able to move when twisting the blade.

Fan Installation Instructions 

1—Be sure motor is locked out.

2—Clean the hub bore and driving shaft extension for the full length of 
the key.

3—Insert the key in the keyway. The top of the key must be below the 
top of the shaft by not more than 1/8″ (3 mm) . The key is a tight fit 
across the width and must never be altered.

4—After cleaning, apply a coat of anti-seize compound to the engage-
ment portion of the shaft.

5—Raise the fan assembly above the shaft and slowly lower the hub 
onto the shaft with the keyways aligned. Make certain the key does not 
slide down during installation.

6—Install the Hub Retention Cap Screw with Lock Washer. Torque hub 
retention cap screw to 40 ft·lbƒ (54 N·m).

BLADE
SAFETY COLLAR

INNER HUB
RIM
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adjusting blade pitch

The trial pitch is the calculated setting for design conditions 
(water rate , heat load, air density, and brake horsepower). The trial 
pitch is provided by SPX (see page 2).

1–Select a position on the fan circumference and rotate each blade to 
this common location when setting or checking blade pitch. Support 
the blade tip to maintain a common rotation plane while setting the fan 
pitch. The pitch is set by placing a protractor on top of a straight edge 
or with a digital level that extends across blade near the tip. For flare-tip 
blades, the pitch is measured across the end cap as shown in Figure 4. 
For full chord blades, the pitch is measured across the aluminum airfoil 
about 1” inboard of the end cap as shown in Figure 5.

2–Be sure all blades are positioned correctly on hub, then set the pitch. 
Blades should be within ± 1/4° of the desired pitch angle. After the de-
sired setting is obtained, progressively tighten the U-bolt nuts according 
to Table 6. Recheck the pitch angle. If required, loosen the hex nuts and 
reset the pitch as necessary until the proper pitch angle is obtained.

Note

Figure 4

Figure 5

SETTING PITCH ON 
FLARE-TIP BLADE  
(LEVEL PLACED ACROSS END CAP)

SETTING PITCH ON 
FULL CHORD BLADE  
(LEVEL PLACED ACROSS AIR FOIL)
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maintenance 

Preventative maintenance will prolong useful life and assure 
continued trouble-free operation.  After the first week and 
subsequently at six month intervals:
• Torque all hardware to specifications referenced in this manual.

•  Visually inspect the fan for airborne debris damage, contact with fan 
cylinder segments, and corrosive attack.  Correct any situations deter-
mined detrimental to fan operation.

• Remove any accumulated scale or dirt.

• Clear blade drain holes at fan tip.

service

Proper identification of your fan is necessary to insure you receive cor-
rect replacement parts. The Marley cooling tower serial number can be 
used to determine the fan and any components installed and maintained 
as original equipment on a Marley cooling tower. Please provide the 
Marley sales representative the necessary information when ordering 
replacement fans or components.

Replacement of individual fan blades may require rebalancing the entire fan.

If rebalancing is desired, contact the Marley sales representative in 
your area.

Table 6

Fan
Model

Bolt
Diameter

mm

Torque Wrench Setting

ft·lbƒ N·m

X71 12 40 54

X72 16 70 95
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motor load 

The corrected horsepower should be close to but not exceed the con-
tract horsepower specified by SPX. Determine corrected horsepower 
using the following equation.

Actual volts and amperage must be obtained with the fan running and 
the specified rate of water flowing over the tower after the motor and 
Geareducer have reached operating temperature (approximately 30 
minutes of operation).

Note
Measurements taken on motors operating with Variable Fre-
quency Drive controls may read up to 15% high from errors in 
measuring the approximated sine wave. Instruments capable 
of measuring a squared off wave form accurately should be 
used for measuring power in this situation.

Do not start the motor more than four to five times per hour 
(each low speed start and each high speed start count as one 
start).

	 VOLTSN	 =	 Nameplate Volts

	 AMPSN	 =	 Nameplate Amperage

	 HPN	 =	 Nameplate Horsepower

	 DENSITYD	 =	 Design Air Density

	 HPC	 =	 Corrected Horsepower

	 VOLTSA	 =	 Actual Volts

	 AMPSA	 =	 Actual Amperage

	 DENSITYA	 =	 Actual Air Density

VOLTSA × AMPSA × DENSITYD

VOLTSN × AMPSN × DENSITYA  
HPC  = ×  HPN
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Hands on Training – Marley H3 Series Fan – Blade Pitch

Objective: Learn how to disassemble/assemble fan blades to the fan hub. and

check/measure/set blade pitch, on the Marley H3 Fan. Gain a better understanding of

the information included in the User’s Manual, for example needed torque

specifications.

Scenario: Customer has recently replaced their fan on their older cooling tower. The

tower now is showing signs of vibration that it wasn’t before. Knowing that the fan

assemblies are statically balance at the factory before shipping, you should investigate

by checking blade pitch measurements and record pitch value for each blade. You may

not always have the necessary tools with you to correct a problem if found. In this case

if a problem is found use the tools provided to correct.

Provided Items and Tools:

H3 Fan User Manual

New Fan Blade Hardware

Wrenches

Digital Level

Torque Wrench and Socket.

Step 1: Pick one fan blade and remove it. This is done by loosening up the nuts on the

U-bolt holding it in place. These nuts should be lock nuts and can be difficult to remove.

Step 2: Inspect fan blade and blade socket.

Step 3: Find new hardware items.

Step 4: Install the blade per instructions on page 3 of the H3 Fan User Manual.

Step 5: To determine blade pitch find where the correct location on blade to take the

pitch measurement is by referring to the fan user manual on page 2.

Step 6: Measure the Blade Pitch Values of the remaining blades to see what pitch to

set the blade you removed to. Note the tolerance of ±______°.

Blade A: _________________________

Blade B: _________________________

Blade C: ________________________

Blade D: ________________________

Blade E: _________________________

Blade F: _________________________

Step 7: Pitch Blade. Tighten/Loosen the nuts on the U-bolt(s) for the blade that needs

to have the pitch set. Make sure the nuts just loose enough that the blade will move

when applying pressure to the blade. If too loose the blade will move freely on its own.

Step 8: Once the pitch is set, tighten the nuts on the U-bolts. Be sure that you torque

the nuts to the proper setting. This can be found in the Fan User’s Manual on page 3.

Recommended that everyone in the group takes a pull on the torque wrench once the

bolt is tight, to feel what the torque setting feels like.

Step 9: Re-check the pitch to make sure all blades are within tolerance of the desired

fan pitch.
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Take Away Points:

• Where do you check the pitch on this type of fan blade?

• What is the allowable tolerance of the pitch?

• Proper torque is needed to keep fan blade from de-pitching.

Additional Topics of Discussion:

Types of towers these fans are used in:

• Package single and double crossflow towers

• Package counterflow towers

• Closed circuit fluid coolers

Steps for complete fan removal:

• Remove fan retention bolt.

• Use Hub Puller

Points to look for when inspecting this type of fan

• Hardware corrosion

• Look for cracks around U-bolt holes in aluminum hub plate

• Look at leading edge of fan blades.

Page 220



HVAC and Light Industrial Markets

Hands on Training

Notes / Take away Points:
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INSTALLATION -  OPERATION -  MAINTENANCE
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FAN SERIAL NO.

FAN BLADE CLAMP FASTENER TIGHTENING INSTRUCTIONS
GENEROUSLY COAT CLAMP BOLT THREADS AND NUT

BEARING SURFACE WITH MARLEY THREAD LUBRICANT 

SPX COOLING TECHNOLOGIES, INC.  OVERLAND PARK, KS.

71-81-2 PWTIGHTEN  TO FT LB TORQUE55

96      H3     6 — XXXX

Order No.
FAN SERIAL NO.

FAN BLADE CLAMP FASTENER TIGHTENING INSTRUCTIONS
GENEROUSLY COAT CLAMP BOLT THREADS AND NUT

BEARING SURFACE WITH MARLEY THREAD LUBRICANT 

SPX COOLING TECHNOLOGIES, INC.  OVERLAND PARK, KS.

71-81-2 PWTIGHTEN  TO FT LB TORQUE55

96      H3     6 — XXXX

NOTE
     A.  �Each fan is statically balanced at the factory as an assembly. The fan hub is identified with the complete serial number and each 

blade socket is identified by number. Each fan blade is marked with the identification portion of the fan serial number and a 
sequential number indicating position of the fan blade in the fan hub.

     B.  �Check and, if necessary, retighten blade clamping hardware to prescribed torque prior to startup and subsequently at  
6 month intervals.

     C.  �When writing the Marley sales office or representative for repair or replacement parts, please refer to the tower order number 
and fan serial number. Contact your Marley sales representative for assistance on order placement.�

TYPICAL FAN NAMEPLATE
(NOTE: Refer to Table for Prescribed Torque)

Marley Order No.

Fan Diameter

Order No.

Final Pitch Angle 

Speed, rpm 

Contract hp
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ASSEMBLY

Fan hubs are shipped with center hub and zinc shield assembled to the hub 
plate. If components of the hub assembly are to be replaced in the field, 
refer to paragraphs 1,2 and 3 for reassembly instructions.

    1.  �Position the protective zinc shield and the fan hub plate on the center 
hub with the keyway and socket No. 1 lined up. One of the bolt hole 
patterns will be aligned properly in only one position.

    2.  �Drive the dowel pins flush into the four smaller holes to accurately 
position the hub plate. 

    3.  �Apply a thread sealant/adhesive to the cap screws, install and tighten. 
See Table 1 for correct center hub torque.

    4.  �Make certain that the identification number on each blade corresponds 
to the identification number in the fan assembly serial number on the 
nameplate.

    5.  �U-bolt threads and bearing surface of self-locking nuts are lubricated 
at the factory prior to shipment. Touch up all threads and nut bear-
ing surfaces with a generous coating of the lubricant supplied 
with the fan.

    6.  �Install blade marked No. 1 in hub socket No. 1. Install blade No. 2 in 
hub socket No. 2, and so on around the fan. Install blades with pitching 
boss and fan direction arrow on air discharge side of fan.

    7.  �Be certain that each blade is as far from the center of the fan as 
the shoulder on the shank end of the blade will permit after the 
locking nuts are tightened. This is necessary in order to maintain 
proper balance.

    8.  �Support blade tips in a horizontal plane when U-bolts are tightened. 
Hold each blade at the proper pitch angle when tightening.

    9.  �Total vertical tip track variation should not exceed tolerances specified 
in Table 1. Excessive tip track will cause dynamic imbalance.

SETTING FAN BLADE PITCH

    1.  �The trial pitch angle is the calculated setting for design conditions 
(water rate, heat load, air density and contract horsepower). Set the 
bevel protractor at the trail pitch angle supplied and pitch all the blades 
to the same angle. All blades must be pitched to the same angle when 
each blade is pointing in the same direction in the fan cylinder.

    2.  �Progressively tighten the self-locking U-bolt nuts to specified torque. 
Stainless steel fasteners are prone to galling. Be alert to a sudden rise 
in nut turning resistance before parts are properly clamped. This signi-
fies galling. Remove nuts and U-bolt and replace with new ones until 
satisfactory joint is made. See Table 1 for correct U-bolt torque.

    3.  �Recheck the pitch of each blade, as the pitch might change while 
tightening the nuts.

Table 1  -  Specified Torque and Tip Track Variation

Diameter 55"-72" 73"-84" 85"-96" 97"-144" 145"-168"

Center Hub 
Torque

40-50
ft/lb

40-50
ft/lb

40-50
ft/lb

40
ft/lb

100
ft/lb

U-Bolt Torque
40
ft/lb

40
ft/lb

55
ft/lb

40
ft/lb

70
ft/lb

Vertical Tip
Track Variation

3⁄4"
(± 3⁄8")

3⁄4"
(± 3⁄8")

3⁄4"
(± 3⁄8")

1"
(± 1⁄2")

11⁄2"
(± 3⁄4")

CHECKING LOAD AT MOTOR

    1.  �Operate the fan until motor and Geareducer have reached operation 
temperature. Take operating voltage and amperage measurements* for 
use in calculating motor hp by the following equation: 
 
	 hp =                                                           x nameplate hp

    2.  �The calculated horsepower should equal but not exceed the specified 
contract horsepower. Measurements used in above calculations must 
be made with hot water flowing through the tower. Repitch blades as 
required to obtain contract horsepower. Reading taken with no water 
or cold circulating water will result in an erroneous calculate horse-
power. Degrees change in pitch required to change motor load one hp: 
see Table 2.

    3.  �If blades are repitched, self-locking U-bolt nut must be retightened to 
specified torque. See Table 1. Touch up U-bolt threads and nut bearing 
surface with lubricant consisting of 50% petrolatum and 50% graphite 
by weight.

FAN REBALANCE

    1.  �If the fan hub plate, center hub, or one or more blades are replaced, 
the complete fan assembly may require rebalancing. Other compo-
nents can be replaced without significantly affecting balance.

    2.  �If rebalance is required, trail and error attachment of balance weights 
at various locations on the hub may produce a satisfactory dynamic 
balance with the fan operating on the tower. If this is not satisfactory, 
the fan assembly can be rebalanced as follows: 
 
A.  �Fan assembly should be mounted on a suitable mandrel matching 

the hub bore, and the mandrel placed on knife wheels or level, par-
allel bars with the fan blades in a vertical plane. This must be done 
in a draft free area.

B.  �Apply balance washers to hub, on same side as blade sockets, until 
all tendency for fan to rotate is overcome. This is accomplished 
by allowing the fan assembly to rotate freely on the knives until 
it comes to rest with the heaviest portion at the bottom. Manually 
rotate the fan 90º so that the heaviest portion is at either side of 
the fan centerline. Add weights to the light side of the hub plate. 
Holes are provided in the plate between each blade socket for 
attachment of weights.

C.  �If one or more blades are replaced, relocating some of the blades 
in other sockets might simplify balance and result in fewer balance 
weights being required.

MAINTENANCE

A monthly inspection of the fan should be made to assure continued 
trouble-free operation. Remove carefully and completely any accumulation 
of dirt or scale deposits, if balance is affected.

actual volts x actual amps
nameplate volts x nameplate amps

Table 2  -  Pitch vs hp

   No. of Blades:    6 8 9 10 12

Diameter Pitch Change Per hp
60" 3 2.5

72" 2.5 2

84" 1 .8 .6

96" .8 .7 .6 .5

108" 1

120" .8

132" .6

144" .4

168"
A one degree change in pitch will vary the power 

required by approximately 3 hp.

CAUTION: When checking and/or changing blade pitch or when cycling fan 
in normal operation, do not exceed 30 sec./hr. total motor starting time as 
motor may become overheated.
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HVAC and Light Industrial Markets

Hands on Training – Marley Ultra Quiet Series Fan – Blade Pitch

Objective: Learn how to check/measure blade pitch on the Marley Ultra Quiet Fan.
Gain a better understanding of the information included in the User’s Manual. Learn
how to adjust the blade pitch and gain an understanding of what it takes to make this
happen.

Scenario: Customer has complained that the fan is vibrating on their new tower at any
operating speed, and also says all of the blades don’t appear to be tracking at the same
angle or height. Investigate by checking blade pitch measurements and record pitch
value for each blade. You may not always have the necessary tools with you to correct
a problem if found. In this case if a problem is found use the tools provided to correct.

Provided Items and Tools:
Ultra Quiet Fan User Manual
Digital Level

Box Wrench
Torque Wrench and Socket

Step 1: Pick one fan blade and remove it.

Step 2: Inspect fan blade and blade socket.

Step 3: Find new hardware items.

Step 4: Install the blade per instructions on page 5 of the Ultra Quiet Fan User Manual.

Step 5: Measure Blade Pitch

Please refer to the Ultra Quiet Fan Users to determine correct location on blade to take
the measurement.

Blade Pitch Values

Blade A: _________________________
Blade B: _________________________

Blade C: ________________________
Blade D: ________________________

Step 6: Re-pitch Blade (if necessary) - loosen the collar for the blade that needs to have
the pitch corrected. Loosen up the bolt just enough that the blade will move when
applying pressure to the blade. If too loose the blade will move freely on its own.
Step 7: Adjust Pitch to match other blades
Step 8: Re-tighten the bolt on the collar. Be sure that you torque the bolt to the proper
setting. This can be found in the Fan User’s Manual. Recommended that everyone in
the group takes a pull on the torque wrench once the bolt is tight, to feel what the torque
setting feels like.
Step 9: Re-check the pitch to make sure all blades are within a 1/2°

Take Away Points:

• Where do you check the pitch on this type of fan blade?

• What is the allowable tolerance of the pitch?

• Proper torque is needed to keep fan blade from de-pitching.
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Safety

Because of the potential for property damage and/or danger to 
personnel, it is critical to follow the proper selection, installation 
and operating procedures. 

Exposed rotating devices are potentially dangerous and can cause 
injury or death. They must be guarded in compliance with OSHA, 
ANSI and all other local standards for the specific application.

All personnel must follow applicable work safety standards, such 
as Lockout/Tagout procedures while working in or around power 
transmission devices.

Handling Considerations

1—�Marley Ultra Quiet Fans are designed and manufactured to be very durable 
and can provide years of service if handled properly.

2—�Minor aesthetic imperfections, such as surface abrasions or scuffs may be 
present from manufacturing or handling and will not affect performance. 
Heavy, concentrated impacts may cause gouges, penetration or dents in 
the blades. If any damage is observed, the fan should not be placed into 
service. Only SPX Cooling  engineering is authorized to evaluate any issues 
exceeding the above description of minor aesthetic imperfections.

3—�The entire fan assembly should be inspected periodically or after any changes 
to the drive system components.

  Warning

introduction
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Order No.________________________________________

Trial Pitch Angle___________________________________

Final Pitch Angle__________________________________

Speed-rpm_______________________________________

Contract hp_ _____________________________________	

Figure 1

LEADING
EDGE

TRAILING
EDGE

FAN HUB
FAN BLADE

components

DIRECTION OF 
ROTATION
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The following instructions apply to installations having straight bores 
or tapered output shafts without split taper bushings.

It is convenient to preassemble the fan prior to installation.

Ultra Quiet fans are statically balanced as a complete assembly and shipped 
unassembled. To ensure proper reassembly, blades and hubs are match-
marked.

1—Select a large open area corresponding to the fan diameter.

2—�Position the fan hub in the center of the work area with the hub taper down. 
See Figure 1 on page 3.

Proper assembly, with particular attention to tightening hardware 
to the specified torque is essential to maintain the design integrity 
of the fan.

3—�Install one blade with the trailing edge curved up. Clean any dirt or grease 
from the rod end and the surfaces of the resilient mounts. Align the rod end 
hole with the holes in the resilient mounts and insert the blade-mounting bolt 
— first through the resilient mount with the recess to accept the bolt head, 
then through the rod end hole. See Figure 2. Screw the bolt into the second 
resilient mount lightly. A 3⁄4" drive torque wrench with a short extension may 
be useful. The blade-mounting bolt is supplied from the factory with grease 
on the threads and conical face. Do not remove the grease from the bolt.

Note

Note

Figure 2

assembly

MOUNTING BOLTRESILIENT MOUNT

ROD END
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Figure 3

assembly

Fan Diameter Bolt Torque

Up to 12 ft 200 ft-lbƒ (271 N·m)

Over 12 ft 500 ft-lbƒ (675 N·m)

Table 1

4—�Complete the installation by holding the blade so that it extends straight 
out from the hub tube. While holding the blade in this position, tighten the 
bolt to values provided in Table 1 making sure the rod end and the resilient 
mounts seat.

5—�Install the other blades. See Figure 3 for completed blade connection. All 
bolts should be tightened to values provided in Table 1. If blades are installed 
properly, they will return to their undisturbed position if the tips are pressed 
in the axial direction with moderate force (10 to 20 lb).
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One and Two Piece Fan Hub

1—Be sure the fan motor is locked out.

2—�Clean the hub bore and drive fan shaft extension for the full length of the key.

3—�Insert the key in the keyway. The top of the key must be below the top of 
the shaft by not more than 1⁄8" (3mm). The key is a tight fit across the width 
and must never be altered.

4—�After cleaning, apply a coat of anti-seize compound to the engagement 
portion of the shaft.

5—�Raise the fan assembly above the shaft and slowly lower the hub onto the 
shaft with the keyways aligned. Make certain the key does not slide down 
during installation.  

6—�Install the hub retention bolt(s) with the lock washer(s) and torque to 50 
ft-lb (68 N·m). If the standard hub retention bolt is too short, locate a longer 
one in the fan retention hardware kit. 

Installation is applicable to the fan being installed on a gear drive 
or belt drive fan shaftNote

installation

Figure 4

FAN RETENTION BOLT

RETENTION LOCK 
WASHER

HUB
(SHOWN WITHOUT 

BLADES)

FAN SHAFT

SET SCREWS

KEY
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7—�Tighten two set-screws to 30 ft-lb (41 N·m) over key.

8—�After installing the fan, manually rotate it while moving the blade tips up and 
down to be sure they clear the cylinder ring or throat at all points. When 
a blade is held in alignment with the blade tube — i.e. straight outward 
from the hub — it should clear the fan cylinder by a distance adequate to 
provide for any relative motion between the fan and the cylinder. Excess 
clearance between the blade tips and the cylinder should be avoided to 
prevent backflow, which seriously reduces fan efficiency. Correct blade tip 
clearance dimensions are shown in Table 2 on page 11. 

9—Install the air seal.

Three Piece Fan Hub

1—Be sure the fan motor is locked out.

2—�Clean the hub bore and drive fan shaft extension for the full length of the key.

3—�Insert the key in the keyway. The top of the key must be below the top of 
the shaft by not more than 1⁄8" (3mm). The key is a tight fit across the width 
and must never be altered.

4—�Install threaded rod for fan retention as shown in Figure 5 or Figure 6 on 
page 8.

5—�After cleaning, apply a coat of anti-seize compound to the engagement 
portion of the shaft.

6—�Raise the fan assembly above the shaft and slowly lower the hub onto the 
shaft with the keyways aligned. Make certain the key does not slide down 
during installation. 

7—�Install top retention plate, flat washer and lock washer as shown in Figure 
7 on page 8. Apply threaded lubricant to stainless threads and tighten 
retention nut to 60 ft-lb (81 N·m) torque.  

8—�Tighten two set-screws to 30 ft-lb (41 N·m) over key.

9—�After installing the fan, manually rotate it while moving the blade tips up and 
down to be sure they clear the cylinder ring or throat at all points. When 
a blade is held in alignment with the blade tube — i.e. straight outward 
from the hub — it should clear the fan cylinder by a distance adequate to 
provide for any relative motion between the fan and the cylinder. Excess 

installation

➠
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clearance between the blade tips and the cylinder should be avoided to 
prevent backflow, which seriously reduces fan efficiency. Correct blade tip 
clearance dimensions are shown in Table 2 on page 11. 

10—�Install the air seal.

Installation is applicable to the fan being installed on a gear drive 
or belt drive fan shaftNote

installation

Figure 5

Figure 6

Figure 7

3/4" DIA ALL-THREAD ROD
THREADED INTO END OF SHAFT 3/4" HEX NUT

LUBRICATE THREADS AND TIGHTEN
AGAINST TOP OF SHAFT TO
100 ft-lb (136N·m) TORQUE

3/4" FLAT WASHER

3/4" ALL-THREAD ROD
THREADED INTO ADAPTOR PLATE 3/4" HEX NUT AND FLAT WASHER

LUBRICATE THREADS AND TIGHTEN
AGAINST ADAPTOR PLATE TO
100 ft-lb (136N·m) TORQUE  5/8" x 11/2" SOCKET HEAD

CAP SCREWS (3)
LUBRICATE THREADS AND TIGHTEN

TO 80 ft-lb (109N·m) TORQUE ADAPTOR PLATE FOR 32.2
GEAREDUCER

3/4" HEX NUT, FLAT WASHER AND
LOCK WASHER
LUBRICATE THREADS AND TIGHTEN
TO 60 ft-lb (136N·m) TORQUE

FAN HUB 
RETENTIION PLATE
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installation

Figure 9

Figure 8

AIR SEAL DISC

ALUMINUM NUT

ALUMINUM WASHER
RESILIENT WASHER

AIR SEAL STUD

RESILIENT WASHER

HUB TUBE

AIR SEAL DISC

Air Seal Installation

The air seal is a thin sheet metal disc that is required to prevent the back 
flow of air through the center of the fan to maximize the fan’s efficiency. See 
Figure 8.

1—�Locate the air seal installation hardware. 

2—Install the air seal studs on the hub tube – finger tighten. 

3—�Place one resilient washer on each stud as shown in Figure 9.

4—�Place the air seal onto the studs and install the remaining hardware following 
the sequence shown. Do not lubricate the studs. 

5—�Note that the diameter of the resilient washers before they are compressed 
is slightly less than the diameter of the aluminum washer. Tighten each nut 
until the resilient washer's diameter is the same as the aluminum washer. 
Do not over tighten. 
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installation

Figure 10

Blade Pitch Adjustment

Hubs are shipped from the factory with the rod end set for the blade angle 
(pitch) required for design performance. A change in blade angle is sometimes 
necessary to adjust to actual site conditions. Failure to adjust the blade angle 
when required may result in blade overload. To adjust, loosen the clamp nut 
just enough to allow the blade to be turned. Place an inclinometer on the flat 
surface of the blade as shown in Figure 10. Turn the blade until the desired 
angle is achieved. Make a permanent record of the final angle selected and 
make sure that all blades are set at the same angle. A typical adjustment may 
be ± 3°. 

The fan is designed to consume the horsepower stated on the Fan 
Specification Sheet. Too great an increase in blade angle can cause 
serious blade overload which will stall the blades. In this condition, the 
fan will actually deliver less air and blade life may be compromised.

The maximum recommended blade angle is 30°. Retighten the clamp nut to 
100 ft-lb (136 N·m) for fan diameters 8'-0" (244cm) and smaller or 200 ft-lb 
(271 N·m) for fan diameters 9'-0" (274cm) and larger. Recheck blade angles 
after tightening.

  Caution

HEAVY DOTTED LINE 
INDICATES LOCATION 

FOR MEASURING THE 
BLADE ANGLE

CLAMP NUT

FLAT SURFACE OF
THE BLADE
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installation

Blade Tip Adjustment

It may be necessary to adjust the fan diameter to suit a particular fan cylinder 
ring. See Figure 11. The tip clearance of the blades should be in the range of 
the fan diameter listed in Table 2. If the tip clearance is found to be outside of 
this range the fan diameter can be adjusted. 

First remove the fan blade and loosen the clamp nut so that the rod end can 
be rotated in the hub tube. One complete revolution will increase or decrease 
the radius of the fan by .079" (2mm). Take care that the clevis is returned 
to the exact factory-set angle unless it is intended that the blade pitch be 
changed as discussed in the previous section. A match mark may be made at 
a point on the threads and the tube before turning to assure that exactly one 
revolution is made. 

Tighten the clamp nut to 100 ft-lb (136 N·m) for fan diameters 8'-0" (244cm) 
and smaller or 200 ft-lb (271 N·m) for fan diameters 9'-0" (274cm) and larger. 
Maximum adjustment possible is about ± 0.75" (19mm) radially (11⁄2" on 
diameter). At least 11⁄2" (38mm) of rod end threads must remain in the tube 
(rod end threads must fully engage tube threads). Repeat for all fan blades so 
that the tip clearance is within the listed range.

BLADE TIP CLEARANCE
±1/8" (±3mm)

Fan Diameter Blade Tip Clearance

5'-0" 3⁄8" (10mm)

5'-6" 3⁄8" (10mm)

6'-0" 3⁄8" (10mm)

7'-0" 7⁄16" (11mm)

9'-0" 1⁄2" (13mm)

10'-0" 5⁄8" (16mm)

11'-0" 5⁄8" (16mm)

12'-0" 11⁄16" (17mm)

19'-0" 1" (25mm)Table 2

Figure 11

FAN CYLINDER
RING FAN BLADE
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maintenance

Preventative maintenance will prolong useful life and assure continued trouble-
free operation. After the first week and subsequently at six month intervals:

•  Check all hardware torque to specifications referenced in this manual.

•  �Visually inspect the fan for airborne debris damage, contact with fan cylinder 
segments and corrosive attack. Correct any situations determined detrimental 
to the fan operation.

•  Remove any accumulated scale or dirt.

•  Clear the blade drain holes at the fan tip.

Service

Proper identification of your fan is necessary to ensure you receive correct 
replacement parts. The Marley cooling tower serial number can be used to 
determine the fan and any components installed and maintained as original 
equipment on a Marley cooling tower. Please provide the Marley sales 
representative the necessary information when ordering replacement fans or 
components.

Replacement of individual fan blades may require rebalancing the entire fan. 
If rebalancing is desired, contact the Marley sales representative in your area.
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maintenance

Motor Load

The corrected horsepower should be close to, but not exceed the contract 
horsepower specified by SPX Cooling. Determine corrected horsepower using 
the following equation.

Actual volts and amperage must be obtained with the fan running and the 
specified rate of water flowing over the tower after the motor and drive system 
have reached operating temperature (approximately 30 minutes of operation).

Measurements taken on motors operating with Variable Frequency 
Drive controls may read up to 15% high from errors in measuring 
the approximated sine wave. Instruments capable of measuring a 
squared off wave-form accurately should be used for measuring 
power in this situation.

Do not start the motor more than four to five times per hour (each 
low speed start and each high speed start count as one start).

	 VOLTSN	 =	 Nameplate Volts

	 AMPSN	 =	 Nameplate Amperage

	 HPN	 =	 Nameplate Horsepower

	 DENSITYD	 =	 Design Air Density

	 HPC	 =	 Corrected Horsepower

	 VOLTSA	 =	 Actual Volts

	 AMPSA	 =	 Actual Amperage

	 DENSITYA	 =	 Actual Air Density

VOLTSA × AMPSA × DENSITYD

VOLTSN × AMPSN × DENSITYA  
HPC  = ×  HPN

Note
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parts list

2

1
3

4
14

13

11 12

5

6

10

9

87

	
   	
  
	
   	
  

1 	 Aluminum Nut

2 	 Aluminum Flat Washer

3 	 Resilient Washer

4 	 Air Seal Stud

5 	 Aluminum Blade Bolt

6 	 Clevis Clamp Bolt

7 	 Stainless Steel Flat Washer

8 	 Clevis Clamp Nut

9 	 Magnesium Rod End

10 	 Magnesium Clevis Clamp

11 	 Shaft Adaptor **

12 	 11⁄2" Stainless Steel Shoulder Bolt (6) **

13 	 Stainless Steel Set Screw (2) **

14 	 Stainless Steel Set Screw (2) *

	 * Used in single-piece hubs only

	 ** Used in two-piece hubs only

Note: When ordering parts always provide the 
cooling tower serial number and if possible, the fan 
serial number located on the fan hub.
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Hands on Training – Geareducer Oil Seal Replacement 

Objective: Learn about Marley Geareducer design and maintenance, including how to replace a 
pinion shaft seal. 

• Marley Geareducer operation, design features, components, and optional accessories 
• Common maintenance and maintenance intervals 
• Pinion shaft seal replacement 

o Removing the pinion cap 
o Seal identification 
o Lip seal removal 
o Lip seal installation 
o Pinion shaft preparation 

Scenario: A customer has called you stating that their gearbox has been in operation for around 
three years and during a routine maintenance check the oil level is low. Upon inspection you see 
there is a small puddle under the pinion shaft and the seal needs to be replaced.  
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Tools Required: 

• New pinion shaft seal 
• Marley Gearlube 
• Small flat file 
• Fine grit Emory cloth, sandpaper, or Scotch Brite pad 
• Torque Wrench 
• Wrench and/or socket set 
• Ball peen hammer 
• Deal blow hammer, chisel, pry bars, and/or 3-point puller 
• Flat head screwdriver 
• Allen wrenches 
• Oil bucket and rags 

Process: 

Pinion Cap Removal: 

1. Lock out motor control and follow all safety criteria. 
2. Drain enough oil from the gearbox to lower the oil level below the bottom of the pinion cage 

– approximately 5 quarts.  
3. Disconnect the gearbox from the motor: 

a. For driveshaft applications, disconnect and move the spacer tube out of the way. 
b. For close coupled applications, remove the flexible element and unbolt 3 of the 

motor mounting connections. Move/swivel the motor to allow for the gearbox 
coupling half removal. 

4. Remove the driveshaft yoke or coupling half from the pinion shaft. 
5. Remove the key from the pinion shaft, being mindful not to damage the shaft/keyway. 
6. Using a socket wrench, remove the hex head cap screws and lock washers from the pinion 

cage cap. Set aside in a safe place. 
7. Carefully remove pinion cage cap without damaging pinion cap-to-pinion cage sealing 

surface. A chisel may be needed to drive the cap loose. Place a bucket or several rags under 
the cap prior to removal to catch residual oil behind the cap. 

8. Remove shims and place in a safe location. Keep all shims! 
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Old Seal Removal: 

1. Take pinion cap to a work bench or other work surface. 
2. Orient the cap so the exterior is facing up, then using the 

screwdriver as a wedge, place it in between the lip seal 
and the pinion cap through the shaft hole, keeping the 
screwdriver as parallel to the cap as possible. Rotate the 
cap as necessary to knock the seal loose. This ensures 
that the seal does not tear. 

 

 

 

Install New Seal in Pinion Cap: 

1. Inspect the interior of the pinion cap to ensure a clean area for the new seal to seat. 
2. Place the new seal (and the spacer ring, if necessary) in the pinion cap. The spacer ring 

should easily fall into place behind the seal. The seal must be inserted with the green side 
down. 

3. To seat the seal, you will need a way to press it flush into the pinion cap. We typically use a 
PVC plug that fits inside the inner ring of the seal and a hammer. Other common options 
include an arbor press or PVC pipe and woodblock. 

4. Once inserted, check from the opposite side to ensure the seal is seated against the cap or 
spacer ring. 
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Replace the Pinion Cap: 

1. Before replacing the pinion cap on the Geareducer, the pinion shaft must be properly 
prepared. Any damage on the shaft may damage the sealing face. 

a. Inspect for any roughness along the shaft diameter. 
b. Using fine-grit sandpaper/emery cloth/scotch pad, sand along the shaft to ensure a 

smooth surface, paying close attention to the edges of the key slot. 
2. As an extra precaution and to help keep the pinion cap properly aligned during replacement, 

we typically use electrical tape to cover the key slot. Starting at the end of the slot closest to 
the Geareducer, wrap the tape, overlapping as little as possible, to the front of the shaft.   

3. To help the cap slide on easily and protect the new seal, use a couple drops of Marley 
Gearlube on the tape and spread to coat the taped area. 
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4. Keeping the pinion cap AND METAL SHIMS parallel to the Geareducer, slowly slide it into 
place.    

a. NOTE: due to the two rings of bolts on the pinion cap, there are only two orientations 
where the cap can line up properly with the casing. Make sure to have the bolt holes 
aligned prior to moving the cap onto the shaft.  

b. Proper alignment has the exterior bolt circle with holes at center top and bottom 
AND the interior bolt circle forming a standard square 

5. The shims can be challenging to keep in place while replacing the pinion cap, one easier 
way to manage them is to insert one or two of the outer bolts through the holes in the cap to 
keep everything aligned or to use. 

6. Once the cap is in place, insert the cap screws and finger tighten to hold all components in 
place.  

7. Remove the electrical tape by pulling the loose end away from the Geareducer. 
8. Tighten the bolts on pinion cap using a star pattern with a torque wrench per the standard in 

the IOM. 
9. Replace the motor and coupling then check for proper alignment.  

 

Page 245



Geareducer® models 2200 - 2250 - 2250S - 2400 - 2450
OPERATION -  MAINTENANCE – REPAIR

Z0490769_D    ISSUED 6/2025 READ AND UNDERSTAND THIS MANUAL PRIOR TO OPERATING OR SERVICING THIS PRODUCT

user  manua l

Page 246



 3

operation and service

Protection Against Corrosion

All Marley Geareducer units ship from the factory with a protective 
coating of epoxy enamel paint on all unmachined parts and with 
rust-proofing oil and grease on machined surfaces. Machined sur-
face coatings normally protect the Geareducer against atmospheric 
corrosion during storage periods for up to six months. However, if 
oil is added to the Geareducer, the new oil will dissolve the rust-
proofing grease and require that the Geareducer be run once a 
week to keep a protective coating of oil on all interior machined 
surfaces.

Check Geareducer exterior yearly and touch up with epoxy paint if 
required. If your Geareducer is equipped with an oil gauge and drain 
line, coat any exposed threads at pipe joints to prevent corrosion. 

Alignment 

In order to assure long service life, the Geareducer and motor must 
be level, and the drive shaft or coupling must be properly aligned. 
Refer to the alignment instructions in the Driveshaft or Coupling 
Manual shipped with the cooling tower. Copies are also available 
from your local Marley sales representative.

Initial Operation

Check to be sure that the Geareducer is filled with oil and that 
there are no visible oil leaks. If equipped with an external dipstick/
oil level gauge, be sure the oil full mark corresponds with the full 
level at the Geareducer.

Note—If this tower is equipped with a two-speed motor, allow a 
time delay of at least 20 seconds when switching from high speed 
to low speed. Allow a time delay of at least two minutes when 
changing direction of fan rotation. Failure to provide these delays 
may significantly reduce equipment service life.

Lubricants

To insure maximum performance and service life, it is recommended 
Marley factory lubricants be used in all Marley Geareducers. 
Marley lubricants can be purchased through your local Marley 
sales representative.

Figure 1 Service Fittings

Drain Plug

Vent Inspection

Oil Level

 Check and Fill

Vibration Switch  
Mounting Location 
1/4 - 28 UNF
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operation and service 

If lubricants other than Marley factory lubricants are used, they must 
not contain any additives (such as detergents or EP additives) which 
are adversely affected by moisture and could reduce the service 
life of the Geareducer. The responsibility for use of lubricants other 
than Marley factory lubricants rests with the customer/owner and 
the lubricant supplier.

Note—Geareducer is designed for 5-year oil change intervals. 
To maintain five-year change intervals, use only Marley Gearlube. 
Marley Gearlube must be inspected every six months to ensure 
the oil has not been contaminated. If turbine-type mineral oil is 
used the oil must be changed every six months. 

Seasonal temperature changes may require one viscosity of oil for 
summer operation and another for winter operation. Refer to the 
tables below for the seasonal selection information.

Table 1 Synthetic oil—5-year oil change interval

Winter or Summer Severe Duty/High Temperature

Air Temperature at Geareducer

Below 110°F (43°C) Above 110°F (43°C)

ISO 150 ISO 220

R – Refer to instructions within this manual

Note: It is recommended at least weekly, that the general operation and condition be observed. Pay particular attention to any changes  

in sound or vibration that may signify a need for closer inspection.

Maintenance Service Monthly Semi-annually Seasonal Startup or Annually

Geareducer Drive

Inspect and tighten all fasteners including oil plug x x

Check for and repair oil leaks x x x

Check oil level x R x

Change oil R R

Make sure vent is open x x

Check driveshaft or coupling alignment x

Inspect and tighten driveshaft or coupling fasteners x

Check driveshaft or coupling bushing / flex elements for unusual wear x

Lube Lines (if equipped)

Check for oil leaks in hoses and fittings x R x
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Scheduled Maintenance

 Warning—Make certain that mechanical equipment is inoper-
able during periods of maintenance—or during any situation of 
possible endangerment to personnel. If your electrical system 
contains a disconnect switch, lock it out until the period of expo-
sure to injury is over.

Monthly—Check Geareducer oil level. Shut down the unit and 
allow 5 minutes for the oil level to stabilize. Add oil if required, 
noting the addition in your maintenance log. If equipped with an 
external dipstick/oil level gauge, small quantities of oil can be 
added at that location. 

Semi-annually— If using turbine-type mineral oil, change oil—see 
Changing Geareducer Oil for instructions. Check that all the 
assembly bolts and cap screws are tight, that oil plugs and pipe 
connections are in place and free from leaks, and that the vent on 
the Geareducer (and external dipstick/oil level gauge, if present) is 
clear—a clogged vent can lead to oil leaks. Intermittent operation 
and extended periods of downtime can cause condensation of 
water in the oil. If using synthetic Marley Gearlube, the oil condition 
must be inspected every six months—see Changing Geareducer 
Oil for maximizing service life.

Annually—Check mechanical equipment anchor bolts, drive shaft 
coupling bolts, and coupling set screws. Tighten as required. Check 
Geareducer exterior yearly and touch up with epoxy paint, if re-
quired. Coat all exposed threads at pipe joints to prevent corrosion. 

Every 5 Years—If using synthetic Marley Gearlube, change oil. 
To maintain five-year change intervals, use only synthetic Marley 
Gearlube. It is recommended to monitor the oil condition every 
six months throughout the five-year period per the instructions in 
Changing Geareducer Oil.

operation and service  

Changing Geareducer Oil

Drain the Geareducer oil by removing the drain plug. See  
Figure 1 for location. If equipped with an external dipstick/oil 
level gauge, remove the drain plug at that location, and drain the 
entire system.

When using synthetic oil with extended service intervals remove a 
sample for lab analysis and look for evidence of foreign material, 
such as water, metal shavings or sludge. If you find unacceptable 
condensation or sludge, flush the Geareducer with mineral oil 
before refilling. 

After inspection is complete, fill the Geareducer with 10 quarts 
(9.5 liters) of oil. See Figure 1 for location. If the Geareducer is 
equipped with an external dipstick/oil level gauge an additional 2 
to 3 quarts (1.9 to 2.8 liters) of oil will be required. Be certain that 
the vent on the Geareducer (and external dipstick/oil level gauge, 
if present) is not plugged. Verify that the gauge/drain line is full 
and that there aren't any leaks at the connections.

Repair and Overhaul

If your Geareducer ever needs replacement or repair, we recommend 
returning the unit to a Marley factory service center. Contact your 
Marley sales representative to discuss course of action. The  Order 
Number on your cooling tower will be required if the Geareducer 
is shipped back to the factory for repair. Obtain a “Customer 
Return Material” tag from the Marley sales representative in you 
area. To find your Marley sales representative call 913 664 7400 
or visit spxcooling.com.

Major repairs require the use of a fully equipped machine shop. 
If you decide to repair or overhaul your Geareducer, refer to the 
Field Repair Section and Geareducer Parts List.
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Figure 2 Exploded Cross Section
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1	 Complete Geareducer Assembly.
8	 Ring Gear Hub.
100	 Spiral Bevel Gear Set.
	 101 	� Set of matched spiral bevel gears including integral 

pinion shaft with key.  
Gear ratios as follows: 	  
3.45 to 1 	 3.79 to 1		 4.10 to 1	 
4.56 to 1		 5.11 to 1	 	 5.50 to 1		  
6.12 to 1		 6.50 to 1		 7.33 to 1

	 102 	 Ring gear attaching hardware.
	 103 	 Locknuts.
	 104 	 Lockwasher.

200	 Fan Shaft Set.
	 201	 Fan shaft.
	 202	� Ring gear hub key. This is a special high strength 

key. It must be obtained from Marley.
	 203	 Fan key.
	 210 	 Fan attaching hardware.  
			   Cap screws and washers.

301	 Oil Slinger.
310	 Set of Two Pinion Shaft Bearings.
	 311	 Head, tapered roller bearing.  
	 312 	 Tail, tapered roller bearing. 
			 
320	 Pinion Cage Shims.

410	 Fan Shaft Bearing Set.
	 411 	 Lower tapered roller bearing.			 
	 412 	 Upper tapered roller bearing. 
		
420	 Fan Shaft Shims.

500	 O-Rings Set.
	 502	 Water slinger O-ring, 3" ID × 31⁄4" OD × 1⁄8".
	 503	 Bearing retainer O-ring, 5" ID × 51⁄4" OD ×1⁄8".
	 504	 Pinion cage O-ring, 53⁄4" ID × 6" OD × 1⁄8".
	 505 	 Pinion cage cap O-ring, 4" ID × 43⁄8" OD × 3⁄16".
	 506 	 Oil slinger O-ring, 115⁄16" ID × 21⁄8" OD × 5⁄32".

501	 Pinion Shaft Oil Seal.
       **520	 Fan Shaft Oil Seal
       **521 	 Fan Shaft Oil Seal Sleeve

**Fan shaft Oil Seal and Sleeve used in S models only.

parts list
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field repair 

General

Geareducers can be repaired in the field—however, major repairs 
require the use of a fully equipped machine shop. When field repair 
or replacement of parts is necessary, the following procedure is 
recommended for the disassembly and assembly of the unit. If any 
O-ring, oil seal or gasket is to be reused, care should be taken 
not to damage it during disassembly. Parts which contain O-rings 
or seals should not be jerked or twisted past a shoulder or edge. 
These parts are marked with an asterisk (*) in the description 
below. O-rings, oil seal and gaskets should be carefully inspected 
for damage before being reinstalled. Always use new O-rings and 
oil seal during a major overhaul. 

Disassembly

Part numbers and references—refer to Figure 2 and 3.

1.	 Remove drain plug and drain oil.

2.	� Remove outer ring of bolts in pinion cage cap and remove 
pinion subassembly*.

Note—The thickness of the shim pack (320) is important in reset-
ting the gears. The shim pack should either be saved or carefully 
measured with a micrometer. If the gears are to be replaced, record 
the pinion setting distance that is etched on the pinion gear. 

3.	 Remove water slinger*.

4.	� Turn case upside down and remove bearing retainer cap* and 
shim pack (420).

Note—The thickness of this shim pack is important in the back-
lash setting of the gears. The shim pack should either be saved 
or carefully measured with a micrometer. 

5.	 Remove bottom cap and fan shaft assembly.

6.	� Turn Geareducer case right side up and remove bearing retainer 
and shim pack (420).

Note—The thickness of this shim pack is important in setting the 
fan shaft bearing endplay. This pack should be saved or carefully 
measured with a micrometer.

7.	� Remove bearing cups (411 and 412) from the bottom cap and 
Geareducer case using a soft metal punch or mallet. 

8.	� S models only: Remove fan shaft lip seal (520) from upper 
bearing retainer, and sleeve (521) from water slinger. 

Pinion Cage Disassembly

1.	 Remove pinion cage cap* from pinion cage. 

2.	 Remove O-rings* (504 and 505).

3.	� Remove locknuts and lockwasher (103 and 104) then press 
pinion shaft (101) out of pinion cage. This will free tail bear-
ing cone (312). A hydraulic press or jack is recommended for 
removing or assembling press fit parts.

4.	� Press oil slinger*, O-rings* (301 and 506), and head bearing 
cone (311) from the pinion shaft. Bearings must not be exposed 
to dirt, dust or moisture.

5.	 Press bearing cups (311 and 312) out of pinion cage.

Fan Shaft Disassembly

1.	� Remove ring gear (101) from the ring gear hub (8). 

2.	� Press ring gear hub and lower bearing cone (411) off of the 
fan shaft (201). 

3.	 Remove lower fan shaft key (202).

4.	 Press the top bearing cone (412) off of the shaft. 

 

Assembly

Before assembling a new pinion gear in the pinion cage, check 
match numbers on pinion gear and spiral bevel ring gear to be 
certain that they are a matched set. Gears are lapped in matched 
sets at the factory and should not be separated. Numbers are 
etched on both the pinion and ring gear as illustrated in Figure 4. 

All parts that are to be reused should be thoroughly cleaned before 
being reinstalled. Do not remove new bearings from packaging 
until ready to use. Clean all bearings (new or used). Do not spin 
dry bearings. Take each bearing set and roll the cup on the cone 
to note any roughness. Replace bearing if necessary. If bearings 
cannot be installed immediately after cleaning, lubricate and cover 
to protect against dust, moisture, etc. 

If a press is not available to install bearing cones, they can be 
heated as long as the temperature does not exceed 275°-300°F 
(135°-149°C). If the bearings get hotter than this, they will begin 
to draw and soften. Bearings can be heated with infrared lamps 
or with oil baths. If an oil bath is used, the bearing should be sup-
ported an inch or so above the pan to prevent local overheating. 
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MATCHED NUMBER TO BE COMPARED WITH THE SAME�
NUMBER ON THE RING GEAR. (EXAMPLE CO-43)

PINION SETTING DISTANCE. (EXAMPLE 4.860)

BACKLASH (NORMAL) AT WHICH THE GEARS WERE�
LAPPED. (EXAMPLE .010)

MATCHED NUMBER TO BE COMPARED WITH THE SAME�
NUMBER ON THE PINION GEAR. (EXAMPLE C0-43)

THE PINION SETTING DISTANCE IS THE DISTANCE�
THE END OF THE PINION SHOULD BE FROM THE�
CENTERLINE OF THE RING GEAR SHAFT. 

Figure 4 Gear Match Numbers and Setting Data

Figure 3 Cross Section
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Figure 5 Flange Seal of Bottom Bearing Cap

Pinion Cage Subassembly

1.	 Place O-ring (506) on pinion shaft (101). 

2.	 Place oil slinger (301) on pinion shaft. 

3.	� Press head bearing cone (311) on pinion shaft making sure 
oil slinger and bearing are against gear. 

4.	 Press bearing cups (311 and 312) into pinion cage. 

5.	� Lower pinion cage on pinion shaft, until head bearing cone 
and cup mate. 

6.	� Press tail bearing cone (312) on pinion shaft until it mates with 
its bearing cup. 

7.	� Install locknuts and lockwasher (103 and 104). Tighten nuts on 
bearing cone until 5 to 15 in·lbƒ (565-1695 mN·m) of bearing 
preload is obtained. Bearing preload is the resistance in the 
bearings to shaft rotation measured in in·lbƒ required to rotate 
the shaft at uniform velocity. Preload is necessary to insure the 
stability of the gear engagement. Crimp the lockwasher to hold 
the two nuts in place. 

8.	 Install O-ring (504) in groove. 

9.	 Press oil seal (501) into pinion shaft. 

10.�	�Position O-ring (505) and push cap (with seal) in place on 
shaft.  Attach cap to pinion cage with cap screws.

11.�	�Record the pinion setting distance that is etched on the pinion 
gear. 

Installation of Fan Shaft

1.	� Press ring gear hub (8) and the upper and lower bearing cones 
(411 and 412) on the fan shaft (201). Install ring gear (101) on 
ring gear hub and tighten cap screws to 90 ft·lbƒ (123 N·m) . 

2.	� Install upper fan shaft bearing cup (412) and bearing retainer 
without shims. 

3.	� Turn the Geareducer case upside down and install the fan 
shaft assembly seating the upper fan shaft bearing cone into 
its cup. Install the lower bearing cup (411). 

4.	� Install the bottom cover cap using sealer as indicated in Figure 
5 and tighten cap screws to 25 ft·lbƒ (34 N·m). Use old shim 
pack or make up equivalent thickness shim pack (420) and 
install the bottom bearing retainer cap. Do not install the O-ring 
for the bottom bearing retainer at this time. Tighten the cap 
screws to 25 ft·lbƒ (34 N·m). 

5.	� Turn the Geareducer right side up and rotate the fan shaft 
several turns in each direction to seat the bearing rollers. With 
a dial indicator and using the Geareducer case as a reference, 
measure and adjust the fan shaft bearings to .003-.005" (.076-
.127mm) endplay. The endplay is adjusted by adding shims 
(part 420) under the upper bearing retainer. 

6.	� S models only: Once proper end play is obtained install fan 
shaft oil seal in the upper bearing reatainer.

1/8" DIA. BEAD 
OF RTV SILICON 

GASKET SEALER

Installation of Pinion Cage

1.	� The "X" marked pinion and gear teeth should be clearly identi-
fied with chalk or other markings which can be seen from the 
inspection opening or the bottom of the case. 

2.	� Find the difference between the pinion setting distance of 
the old gear and the new pinion gear and adjust the old shim 
pack (320) or make a new shim pack to compensate for the 
different setting distances. 

	 Example:

	 Pinion setting distance of old gear		 4.883

	 Pinion setting distance of new gear	 4.878 

				    Difference	   .005

	 Remove .005 from shim gap.

3.	 Install shims (320) and pinion cage subassembly.

Note—Care must be taken not to damage the pinion gear teeth 
by forcing them into the ring gear teeth. 

field repair 
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Gear Setting Procedure

The proper mounting of the gear set is essential to obtain long 
life and smooth operation of the gears. The pinion and ring gears 
were positioned approximately in the preceding steps. The correct 
gear position is determined by the gear tooth contact pattern and 
by the backlash. 

With the "X" marked tooth on the pinion gear engaged between 
the two "X" marked teeth on the ring gear, check the backlash 
with a dial indicator as shown in Figure 6. Lock the pinion shaft 
against rotation. The amount of movement of the fan shaft, mea-
sured at a distance equal to the outside radius of the ring gear 
is the backlash. The backlash on the 6.50/1 gear set should be 
between .013 and .018" (.33 and .46mm). The backlash on all 
other ratios should be between .010 and .015" (.25 and .38mm). 
With the "X" teeth engaged, the backlash should be approximately 
in the middle of the allowable range. Check the backlash at three 
other points around the ring gear to be sure the backlash is within 
the specified limits. Adjust ring gear axially by removing or adding 
shims (420) at bottom bearing retainer. 

Note—To maintain bearing adjustment corresponding shim (420) 

adjustment must be made at the bearing retainer.

Example: Removing .003" shims at the bottom bearing retainer 
requires the addition of .003" shims at the top bearing retainer to 
maintain correct bearing adjustment. 

Recheck the backlash to make sure it is within the proper limits. 

With gears adjusted to the proper backlash, blue (Prussian blue in 
oil) the pinion teeth. By using a long handled brush or swab, the 
pinion teeth can be reached through the inspection opening. Drive 
the pinion by turning the fan shaft in both directions for several 
revolutions. Observe the markings on both gears on both sides of 
the teeth. Compare the markings with the contact pattern shown 
in Figure 7. 

If contact pattern is incorrect, adjust the pinion position with shims 
between the pinion cage cap and Geareducer case. 

When tooth contact is correct, recheck backlash. If necessary, 
adjust ring gear to obtain proper backlash and recheck contact 
pattern. Proper contact is more important of the two. On a used set 
of gears, it may be necessary to set the gears with slightly greater 
backlash in order to obtain proper tooth contact. Should a condi-
tion be encountered where correct contact cannot be obtained, 
contact your local Marley sales representative for information on 
factory repair service. 

Final Assembly

1.	� Remove bottom bearing retainer cap and install the O-ring 
(503). Reinstall the bottom bearing retainer cap and tighten 
the cap screws to 25 ft·lbƒ (34 N·m).

2.	 S models only: Install wear sleeve (521) on water slinger.

3.	 Install O-ring (502) in water slinger. 

4.	 Install water slinger on fan shaft (8). 

5.	 Replace air vent and all pipe plugs.

6.	 Fill with lubricant selected from Table I. 

COLLAR 
SET SCREW 

TOP VIEW
OF INDICATOR
POINT OF MEASUREMENT
OUTSIDE RADIUS OF GEAR
DIAL INDICATOR

Figure 6 Gear Backlash Measurement
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Figure 7  Tooth Contact Pattern—Correct and Incorrect
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HVAC and Light Industrial Markets

Hands on Training – Marley MX75 fill vs. MBX fill Install

Objective: Learn how to install MX75 Fill vs MBX fill in a crossflow steel tower. Gain a
better understanding of the information included in the fill kit and the installation
instructions. See the difference in the exterior vs interior MX75 fill install method. Learn
what to look for when inspecting a tower and why it is important to include tubes, tube
support and deflectors with the MX75 fill kit.

Installation Take Away Points:

• Should fill have gaps on the Eliminator and Louver sides?

Answer: No, fill sheets should be tight on both sides, not gaps.

• How do you move the support tubes when fill is too heavy?

• Answer: Use individual straps to lift one tube at a time. The tube without weight

will move, use pipe wrench, if required to turn tube.

• How do I know how many sheets I need in the tower and between individual

supports or partitions?

Answer: Count the fills sheets before removal between the cased wall on tube

supports and/or partition. MX75 fill sheets are ¾” tall, so measure the distance

and divide by 0.75. (Example 91.5” / .75 = 122 sheets of A&B)

• How do I install the last fill sheet?

• Answer: Use locking tabs (find # 113) to hold the fill sheets on tubes. Use a

person on both sides of the fill and work in the remaining required fill sheets.

Proof In Performance Take Away Points:

• How much less labor is required to install the MBX fill?

Answer: 30 – 40% (Proof in Performance)

• What is the performance difference between MBX vs MX75 Hanging fill?

Answer: 8% less performance than MX75 hanging fill sheets (PIP)

• What is the performance difference between XF75 Brentwood vs MX75 Hanging

fill?

Answer: 17% less performance than MX75 hanging fill sheets (PIP)

• Can we provide an Engineered Fill Kit for BAC Towers?

Answer: Yes – Just ask your Parts ITSR for support

Notes / Take Away Points:
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Hands on Training

Notes / Take away Points:
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PREFERRED COOLING TOWER WATER CONDITION LIMITS

NOTE: Biological treatment and control of Legionella and other potentially health-threatening bacteria is essential.
Consult a competent water treatment expert or service company.

pH 6.5 to 9.0. (special materials may be required beyond these limits),
Maximum 8.0, with no ammonia, recommended when chlorine is used as biocide.

Temperature 125° F (51.7° C) typical maximum; higher temperatures possible with special materials
Langelier Saturation Index 0.0 to 1.0 recommended; higher allowed if scale is controllable.
M-Alkalinity 100 to 500 ppm as CaCO3

Silica 150 ppm as SiO2 maximum (scale formation)
Iron 3 ppm maximum (staining and scale contributor)
Manganese 0.1 ppm maximum (staining and scale contributor)
Sulfides Greater than 1 ppm can be corrosive to copper alloys, iron, steel, and galvanized steel.

See table below for limits with film fill.
Ammonia 50 ppm maximum if copper alloys present; lower limits apply for film fill - see table.
Chlorine / bromine 1 ppm free residual intermittently, or 0.4 ppm continuously (double these for bromine).

Excess can attack sealants, accelerate corrosion, increase drift, and embrittle PVC.
Organic solvents These can attack plastics and promote bio-growth. Trace amounts may be

acceptable, depending on the solvent.
TDS Over 5000 ppm may require thermal performance derate.

Individual Ions: MAXIMUM:
Cations: Calcium 800 ppm as CaCO3 preferred, (300 ppm with MX fills in arid climate).

Magnesium Depends on pH and silica level (for magnesium silicate scale).
Sodium No limit.

Anions: Chlorides 450 ppm as Cl- (300 for galvanized towers).
upgrades are required for higher chloride levels.

Sulfates 800 ppm as CaCO3 preferred if calcium is also high (CaSO4 scale).
Nitrates 300 ppm as NO3

- (bacteria nutrient).
Carbonates/Bicarbonates 300 ppm as CaCO3 preferred for wood or galvanized steel tower.

Fouling Contaminant Limits - based on fouling load of 2.5 pounds per cubic foot

Bacteria counts listed below relate to maintaining fill thermal efficiency only.

Biocidal treatment is required for all cooling tower installations. (see NOTE above).

Fill Type
Aerobic Bacteria

Heterotrophic Plate Count

Total Suspended
Solids (TSS)

Oil and
Grease Sulfides Ammonia

MC75, MC120 10,000 CFU/ml 50 ppm 1 ppm 0.5 ppm 10 ppm

FB20,
MX75 and MX625 (crossflow)

100,000 CFU/ml with TSS up to 50 ppm, or

10,000 CFU/ml with TSS up to 150 ppm
1 ppm 1.0 ppm 15 ppm

DF254, MCR16 100,000 CFU/ml 150 ppm 5 ppm 1.5 ppm 25 ppm

DF381 with 1' MC75 overlay,
MCR12

1,000,000 CFU/ml with TSS up to 50 ppm, or

100,000 CFU/ml with TSS up to 150 ppm
5 ppm 1.5 ppm 25 ppm

MVC20, AAFNCS (‘Cleanflow’), DF381,
VC25, TrickleBloc

1,000,000 CFU/ml 250 ppm 25 ppm 2.0 ppm 25 ppm

Splash bar or grid fill 1,000,000 CFU/ml target No specific limit, consult with SPX N/A N/A

Note: Any amount of oil or grease may adversely affect thermal performance. Sulfides and ammonia promote bacterial growth which
can cause fill fouling; conformance to the limits above will assist in controlling bacteria to the recommended levels.

Drift Effects:
Certain contaminants or treatment chemicals such as surfactants, glycols, biodispersants and antifoams may increase drift rate.
When minimizing drift is vital, the circulating water shall have a surface tension of at least 65 dynes/cm and a total organic carbon
(TOC) level below 25 ppm. Reclaim or re-use waters in particular may contain contaminants which increase drift rate either
directly or by necessitating the use of treatment chemicals which increase drift rate.

Miscellaneous Solids and Nutrients

Avoid high efficiency fill (MC75) with water containing bacteria nutrients such as alcohols, nitrates, ammonia, fats,
glycols, phosphates, black liquor, or TOC greater than 50 ppm. Clog-resistant fills may be considered for contaminated
water, case by case. For all film fills, avoid fibrous, oily, greasy, fatty, or tarry contaminants, which can plug fill.
In general, do not use film fill in Steel Plants, Pulp & Paper Mills, Food Processing Operations, or similar applications unless
leaks and contamination by airborne or waterborne particulates, oil, or fibers are extremely unlikely. If film fill is used,
biological-growth control must be stringent and diligent.
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Scale Removal for Crossflow Film Fill

Typically calcium carbonate scale is removed from crossflow PVC film fill by two methods. The first
method includes physical washing of the louver face and the fill sheets themselves. A medium
pressure hose can be used to remove this less-adherent type of scale. Since scale usually precipitates in
wet-dry areas, the louvers typically contains more calcium carbonate scale than the fill sheets. Care
must be taken, however, not to damage the fill with excessive pressure.

If scale cannot be removed physically either because it is difficult to get to or it is simply too adherent
then acid treatment can be used. By either reducing the pH of the circulating water or by applying a
descaling solution, calcium carbonate should loosen from PVC surfaces. Care must be taken, however,
not to expose galvanized steel surfaces (if present) to acidic conditions. Galvanized steel is very
sensitive to most acids. The circulating water pH of a galvanized steel tower should not be allowed to
fall below 6.0 even for a short time, or below 6.5 for continuous operation. Some descaling products
are available that claim to be safe for use on galvanized steel. These are typically based on inhibited
sulfamic acid or glycolic acid, and are preferable to other products if galvanized steel is present.
Strong mineral acids such as hydrochloric (muriatic) or sulfuric should not be used near galvanized
steel. When using any chemical product, thorough rinsing is required to minimize any damage to
galvanized surfaces.

Since the integral louvers are not exposed to as much water as the fill section, pH reduction of the
circulating water may not be as effective in removing adherent scale. Typically louver scale is
removed by physical washing. Prior to washing a weak acid solution sprayed on the louvers should
assist in softening the scale. Thorough rinsing is again recommended.

Some other types of scale such as calcium sulfate may be very difficult to remove since they are
extremely adherent. Fortunately these adherent types are rarely seen in cooling towers. If present,
cycle reduction, water treatment modifications, and/or fill selection is needed to prevent these adherent
types of scale.

Calcium carbonate scale should be removed from PVC fill sheets or packs when they begin to inhibit
the thermal performance of the tower. On crossflow towers this usually occurs when the louver face
‘honeycomb’ section reduces airflow through the fill sheets. If only a thin scale is present cleaning
may not be necessary.

When working with acids or other cleaning chemicals, appropriate safety precautions should be
taken to avoid exposure to harsh chemicals.
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Cleaning and Maintenance of TU12 Eliminators

The TU12 Drift Eliminators require little or no maintenance.  If it becomes
necessary to clean them, care must be taken not to physically damage the
PVC eliminator packs.  For loose deposits of silt, fibers, etc., a water spray
can be used, provided the spray nozzle is kept moving continually and that
the water pressure is not excessive (recommend less than 30 psi).
Chemical cleaning can also be done.  If an acid product such as inhibited
sulfamic acid or glycolic acid is used for chemical cleaning of a scale
deposit (e.g., calcium carbonate), care must be taken that the acid does
not attack other materials in the cooling tower or system, such as steel.
The acid should be quickly and thoroughly rinsed off all metal surfaces.
Do not use cleaning agents which contain hydrocarbon solvents.  

tu_clean.doc Created: April 1, 1997  RWP
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FACTORY MUTUAL APPROVAL DESCRIPTION

Factory Mutual (FM Global) is an insurance and fire research organization situated in North
America and primarily affecting that market.

“FM Approvals” is a business unit of FM Global and conducts fire, wind resistance and other
risk evaluation tests on many types of equipment, including cooling towers. Based on these
tests, FM releases APPROVALS, which are widely accepted in the insurance and fire
protection communities as being indicative of a low-risk product for the area of evaluation.

FM APPROVAL of a cooling tower indicates that FM has determined the tower design,
including the specific configuration of structure, fill, drift eliminators, distribution system, fans,
partitions, and/or casing walls described, to have “been evaluated and found to be of low
fire hazard not requiring automatic sprinkler protection of themselves when used for their
intended purpose... (when) installed in the specified pattern”. FM Approval also involves
evaluation for seismic loading, wind loading and windborne debris resistance.

This determination is accomplished by FM Approvals through witnessed burn testing,
laboratory flammability tests, design calculation reviews, laboratory pressure testing and
laboratory missile impact testing.

Numerous SPX/Marley towers have been FM APPROVED through stringent testing protocols.

Tower lines with available FM Approval include:
NC, NC Modular, AV, MH Fluid Cooler, MD, Unilite, MS, and Class 800.

FM Approvals conducts periodic audits of our own plants and of vendors’ facilities to ensure
proper materials are used in the fabrication and assembly of approved towers.

Listings of FM-Approved cooling towers can be found in the official FM Approval Guide at
approvalguide.com (registration is free).

fmapp.doc BP 2-22-16
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DETAIL 1

Bottom Tube
Supports

Eliminator Retainers

Remove the hanging fill and tubes.
Remove bottom tube supports and
eliminator retainers.
See Detail 1

When removing the bottom
tube supports bolts may
have to be cut off due to no
access to the underside of
the cross beams.

DETAIL 2

For each tube support removed,
there will be 2 inch gap in the
water deflector. Patch 2 inch
gap with find # 105 to insure
water deflection.
See Detail 2

T07

Fill the cap with
tube sealer

Set grating assembly find #110 in place. Drill 5/16" dia holes
in tower beams. Fasten grating assembly find #110 to tower
beams using 3/8 x 1 inch tap screws. Note on eliminator
side new TU eliminator trays find #120 are set in place at
the same time with grating supports

110

120 T07

105

Steps to aseemble MBX
fill in NC modular towers
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After all four grating assemblies find #110 have been put in place follow the same steps as
for bottom fill packs to install top fill packs. Install top louver side fill retainer (see step
nine). Assembly complete.

Steps to aseemble MBX
fill in NC modular towers
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HVAC and Light Industrial Markets

Hands on Training – Sheave and Belt Replacement

Objective: Learn how to replace and check the belt tension and to make sure sheaves
are aligned correctly. Gain a better understanding of the information included in MHF
User Manual maintenance section.

Scenario: Customer is complaining about belts squealing. Customer asked while we
were changing out the fill if we could check the belts and make any adjustments
necessary. It was determined that sheaves and belt should be replaced.

Step 1: Remove old belt and sheaves on fan and motor and reinstall new.

Step 2: Check Sheave Alignment

The motor and fan sheaves may have grooves that are not used. The bottom surface
of the motor and fan sheaves must be parallel of each other and level within 1⁄2° 
(1⁄8" in 12) in order to not adversely affect belt and sheave life.

Alignment can be achieved by placing a straight edge or a taut string across the top of
the sheaves making sure that it is level and measuring down to the bottom surface of
both sheaves at four points.

The belt is to be located in the lowest set of grooves.

Step 3: Check Belt Tension

• Ideal tension is the lowest tension at which the belt will not slip under peak load
conditions.

• Check tension frequently during the first 48 hours of run-in operation an then 4
weeks after start-up.

• Over tensioning shortens belt and bearing life.
• Keep belts free from foreign material which may cause slip.
• Never apply belt dressing, as this will damage the belt and cause early failure.

Take Away Points:

• Belt-tension is adequate when it is just tight enough to avoid squealing during

start-up.

• Belts stretch and require attention soon after initial operation and then to a lesser

degree over time.

• Belt Tension Testers – multiple different types for single and banded belts.
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Protection Against Coil Freezing:

Ethylene and propylene glycol solutions are the best means to protect the 

coil from freezing. The following table provides the coil volume for each  

MH Fluid Cooler model. On MHF7111 and MHF7113 doubleflow models 

coil volumes are for both coils added together.

Copper Coil:

When the use of industrial antifreeze solutions is not possible, the system 

must be operated to meet both of the following conditions.

1.		  Maintain sufficient flow rate through the coil.

2.		  Maintain sufficient heat load on the process fluid. Fluid exiting the coil 

must be maintained at or above 45°F. Cycling of the recirculation pump 

should not be used to control process temperatures.

operation

Model
Wet Coil 

US Gallons

Dry Coil 

US Gallons
Model

Wet Coil 

US Gallons

Dry Coil 

US Gallons

MHF7101_ _ _AN 73 — MHF7105_ _ _CN 229 —

MHF7101_ _ _AF 105 — MHF7105_ _ _CF 229 39

MHF7101_ _ _BN 73 — MHF7107_ _ _AN 252 —

MHF7101_ _ _BF 105 — MHF7107_ _ _AF 252 56

MHF7103_ _ _AN 99 — MHF7107_ _ _BN 376 —

MHF7103_ _ _AF 99 29 MHF7107_ _ _BF 376 56

MHF7103_ _ _BN 147 — MHF7107_ _ _CN 435 —

MHF7103_ _ _BF 147 29 MHF7107_ _ _CF 435 56

MHF7105_ _ _AN 132 — MHF7109_ _ _AN 379 —

MHF7105_ _ _AF 132 39 MHF7109_ _ _BN 567 —

MHF7105_ _ _BN 197 — MHF7109_ _ _CN 625 —

MHF7105_ _ _BF 197 39

Model
Wet Coils 

US Gallons

Dry Coils 

US Gallons
Model

Wet Coils US 

Gallons

Dry Coils 

US Gallons

MHF7111_ _ _AN 613 — MHF7113_ _ _AN 738 —

MHF7111_ _ _AF 613 133 MHF7113_ _ _AF 738 142

MHF7111_ _ _BN 885 — MHF7113_ _ _BN 1071 —

MHF7111_ _ _BF 885 133 MHF7113_ _ _BF 1071 142

MHF7111_ _ _CN 877 — MHF7113_ _ _CN 1063 —

MHF7111_ _ _CF 877 133 MHF7113_ _ _CF 1063 142

Model
Wet Coils 

US Gallons

Dry Coils 

US Gallons
Model

Wet Coils US 

Gallons

Dry Coils 

US Gallons

MHF7101_ _ _ANC 46 — MHF7105_ _ _ANC 92 —

MHF7101_ _ _BNC 65 — MHF7105_ _ _BNC 134 —

MHF7101_ _ _DNC 46 MHF7105_ _ _CNC 134 —

MHF7101_ _ _ENC 65 MHF7107_ _ _ANC 172 —

MHF7103_ _ _ANC 70 — MHF7107_ _ _BNC 250 —

MHF7103_ _ _BNC 100 — MHF7107_ _ _CNC 252 —

➠
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Belt Tensioning

Any bolts loosened or removed functioning as mechanical or struc-

tural hardware should be replaced with the torques specified below. 

Anti-seize compound is recommended for stainless steel hardware

See Figure 1 for MH Fluid Cooler models MHF7101 thru MHF7109 with a 

single motor per fan. Loosen specified hardware located at the top and bottom 

of the motor support assembly before adjusting the jacking screws. Do not 

remove the hardware—it is required to support the motor. Tighten 

the hardware after adjustment. Ideal tension is the lowest tension at which the 

belt will not slip under peak load conditions. Check tension frequently during 

the first 24-48 hours of run-in operation. Over tensioning shortens belt and 

bearing life. Keep belts free from foreign material which may cause slipping. 

maintenance

Figure 1

 Caution

MOTOR
JACKING
SCREWS

LOOSEN HARDWARE

SINGLE MOTOR—SINGLE FAN. MHF7101 THRU MHF 7109 ONLY.

Fastener Torque Values

Machine Bolt 

Size

Galvanized Stainless

ft·lbƒ N·m ft·lbƒ N·m

8mm 8 10 15 20

10mm 15 20 30 40

12mm 25 35 50 65

16mm 65 85 120 160

20mm 125 170 230 315
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See Figure 2 and Figure 3 for MH Fluid Cooler models MHF7101 thru 
MHF7109 for single motor with two fans. The belts are adjusted by turning 

the two acme bolts clockwise to tension the belts, keeping the motor plate 

square to the wall. Before tightening or loosening the belts loosen the four 

motor to motor plate bolts. Do not remove the hardware. Next loosen the 

four motor plate to side gusset bolts. Do not remove the hardware. It may 

help to grease three radial motor slots before turning the adjustment bolts. 

If one belt is looser than the other, the motor should rotate in the greased 

slots until the tension is approximately equal. After achieving proper tension 

tighten the hardware. 

maintenance

Figure 2

LOOSEN HARDWARE

SIDE GUSSET

MOTOR

ACME BOLT

SINGLE MOTOR—TWO FANS. MHF7101 THRU MHF 7109 ONLY.

Fastener Torque at Motor Only

Machine Bolt 

Size

Galvanized Stainless

ft·lbƒ N·m ft·lbƒ N·m

10mm 30-32 42-43 34-36 46-48

12mm 64-66 87-91 85-90 115-122

16mm 135-140 183-190 125-130 169-176

20mm 220-230 298-312 195-205 264-278

MHF7101 THRU MHF7109 ONLY. NON-LUBRICATED
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maintenance

Figure 3
Ideal tension is the lowest tension at which the belt will not slip under 

peak load conditions. Check tension frequently during the first 24-48 

hours of run-in operation. Over tensioning shortens belt and bearing life. 

Keep belts free from foreign material which may cause slipping. Never 

apply belt dressing as this will damage the belt and cause early failure.  

A Dodge® V-Belt Tension Tester is an alternate method for tensioning V-belts. 

Check with your local belt supplier.

➠

SIDE GUSSET

BELT

FAN SHAFT
BEARING
HOUSING

MOTOR

SINGLE MOTOR—TWO FANS. MHF7101 THRU MHF7109 ONLY.
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maintenance

See Figure 4 for MH Fluid Cooler models MHF7111 and MHF7113 with 
belt drive option. The belts are adjusted by turning the threaded rod. Before 

tightening or loosening the belt, the double nuts holding the motor support in 

place must be loosened. There are two jam nuts at the end of the rod next to 

the casing. Turn the nut closest to the end of the rod to tighten the belt. Turn 

the other nut to loosen the belt. After achieving proper tension tighten the 

double nuts located on the fan side of the motor support against the motor 

support to maintain belt tension, then retighten the motor support nuts. Ideal 

tension is the lowest tension at which the belt will not slip under peak load 

conditions. Check tension frequently during the first 24-48 hours of run-in 

operation. Over tensioning shortens belt and bearing life. Keep belts free from 

foreign material which may cause slipping. Never apply belt dressing as this 

will damage the belt and cause early failure. A Dodge® V-Belt Tension Tester is 

an alternate method for tensioning V-belts. Check with your local belt supplier

New belts (operating less than 8 hours) should be tensioned to the maximum 

value. Tension after this period should use no less than the minimum value. If 

the belt span was measured in inches, then use the pounds of force values. If 

specific tensioning instructions are provided with your tensioning tool, those 

instructions should be used instead.

Figure 4
SHEAVE

FAN SHAFT

SHEAVE

STRAIGHT EDGE
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Sheave Alignment

Always shut off electrical power to the fluid cooler fan motor prior to 

performing any inspections that may involve physical contact with 

the mechanical or electrical equipment in or on the fluid cooler. 

Lock out and tag out any electrical switches to prevent others from 

turning the power back on. Service personnel must wear proper 

personal protective clothing and equipment.

	 •	 The motor sheave is to be positioned as close as possible to the motor 

in order to minimize torque on the motor bushings.

	 •	 The motor and fan sheaves may have grooves that are not used. The bot-

tom surface of the motor and fan sheaves must be aligned within 1⁄8" of 

each other and level within 1⁄2° (1⁄8" in 12") in order to not adversely affect 

belt and sheave life.

	 •	 Alignment can be achieved by placing a straight edge across the top of 

the sheaves making sure that it is level and measuring down to the bottom 

surface of both sheaves at four points. 

	 •	 The number of grooves on the motor and fan sheaves may not match 

each other, or the number of grooves on the belt. Always install the belts 

on the highest grooves on the fan sheave. Doing so will reduce the force 

on the fan shaft bearings, thus increasing their life.  

maintenance

Belt Tension

Motor Sheave
diameter

Used V-Belt
minimum

New V-Belt
maximum

3.4" - 4.2" 4.9 lb 7.2 lb

4.4" - 5.6" 7.1 lb 10.5 lb

5.8" - 8.6" 8.5 lb 12.6 lb

 Warning

Belt Tension
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maintenance

ALIGN THE TOP EDGES OF THE FAN
AND MOTOR SHEAVES WHILE
ENSURING THAT BOTH ARE FULLY
ENGAGED ON THEIR SHAFTS. THERE
SHOULD BE FOUR POINTS OF CONTACT
WHEN A STRAIGHT EDGE IS LAID
AROSS THE TOP OF BOTH 
SHEAVES.

ALIGN THE BOTTOM EDGES OF THE FAN
AND MOTOR SHEAVES WHILE
ENSURING THAT BOTH ARE FULLY
ENGAGED ON THEIR SHAFTS. THERE
SHOULD BE FOUR POINTS OF CONTACT
WHEN A STRAIGHT EDGE IS LAID
AROSS THE BOTTOM OF BOTH SHEAVES.

SHEAVE ALIGNMENT—MHF7101 THRU MHF 7109 ONLY.Figure 5

Bushing Fastener Torque  N·m

SH 1⁄4 - 20 8

SDS 1⁄4 - 20 8

SD 1⁄4 - 20 8

SK 5⁄16 - 18 18

SF 3⁄8 - 16 30

E 1⁄2 - 13 47

F 9⁄16 - 12 88

Bushing Fastener  

Torque Values
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HVAC and Light Industrial Markets

Hands on Training

Notes / Take away Points:
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Marley Replacement Parts  
For Your BAC Cool ing Tower
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Marley Replacement Parts
FOR OTH E R MAN U FACTU R E R S’ COOLI NG TOWE R S

OUR MARLEY PARTS. YOUR BAC TOWER.

Now Marley parts are available for your non-Marley cooling tower. When your maintenance and repair projects demand quality and 

reliability, count on Marley, engineered to fit, cooling tower components.

Marley MBX fill is a high performing, bottom 
supported PVC pack fill with integral louvers 
and drift eliminators. It provides faster, 
easier installation.

Marley MBX Fill

3

Medium and heavy duty bearing replacements 

for vertical and horizontal mounting applications. 

Vertical and horizontal mounted fan shafts for direct 

replacements.

Bearings and Fan Shaft

2

The Marley X7 fan is designed for 

induced-draft cooling tower applications, 

offering distinct advantages over other 

fan designs. 

Marley X7 Fan
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Marley Replacement Parts
FOR OTH E R MAN U FACTU R E R S’ COOLI NG TOWE R S

7

The Marley Spiral Target Nozzle is an injection molded 
polypropylene unit consisting of two parts—the main 
body with integral target diffuser and a snap-on insert 
or orifice cap. 

Marley Spiral Target Crossflow Nozzles

4

Hot water basins designed the Marley way.  Includes 
Marley ST Nozzles to meet your flow profile.

Marley Hot Water Basin

5

Replacement belts 
to keep your cooling 
tower in service. 

Fan Belt

6

Available in both 
aluminum and 
cast iron.

Sheave
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MRP-1-16  |  ISSUED 09/2016   

COPYRIGHT © 2016 SPX CORPORATION

In the interest of technological progress, all products are subject to design 

and/or material change without notice.

SPX COOLING TECHNOLOGIES, INC.

7401 WEST 129 STREET

OVERLAND PARK, KS 66213 USA

913 664 7400  |  spxcooling@spx.com

spxcooling.com

Marley Replacement Parts
FOR OTH E R MAN U FACTU R E R S’ TOWE R S

Marley mechanical system components are available for your Non-Marley cooling tower. 

Find your Marley technical expert at spxcooling.com, 1-800-4-Marley or spxcooling@spx.com.
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Marley Replacement Parts
For Your Evapco Cool ing Tower
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Marley Replacement Parts
FOR OTH E R MAN U FACTU R E R S’ COOLI NG TOWE R S

OUR MARLEY PARTS. YOUR EVAPCO TOWER.

Now Marley parts are available for your non-Marley cooling tower. When your maintenance and repair projects demand quality and 

reliability, count on Marley, engineered to fit, cooling tower components.

Marley MC120 is a high-performing, 
bottom-supported film fill system designed 
for factory-assembled counterflow towers. 
It requires a minimum number of supports 
and is an ideal replacement for competitive 
products with similar fill sheet spacing.

Marley MC120S™ Fill

3

Medium and heavy duty bearing replacements 

for vertical and horizontal mounting applications. 

Vertical and horizontal mounted fan shafts for direct 

replacements.

Bearings and Fan Shaft

2

The Marley X7 fan is designed for 

induced-draft cooling tower applications, 

offering distinct advantages over other 

fan designs. 

Marley X7 Fan
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Marley Replacement Parts
FOR OTH E R MAN U FACTU R E R S’ COOLI NG TOWE R S

7

Designed specifically for cooling 
tower duty, Marley makeup water 
float valves provide long life with 
little maintenance. 

Marley Float Valves

4

The XCEL TU12C Eliminator is an advanced 
design that meets or exceeds today’s 
demanding specifications for drift emissions 
without sacrificing fan horsepower. 

Marley XCEL TU12C Eliminators

5

Replacement belts 
to keep your cooling 
tower in service. 

Fan Belt

6

Available in both 
aluminum and 
cast iron.

Sheave
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Marley Replacement Parts
FOR OTH E R MAN U FACTU R E R S’ TOWE R S

Marley mechanical system components are available for your non-Marley cooling tower. 

Find your Marley technical expert at spxcooling.com, 1-800-4-Marley or spxcooling@spx.com.
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Component Case Study 
BAC 3000 Series – Bottom Supported Fill Packs 
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Application Process Cooling

Problem

Over time, PVC heat 
transfer fill undergoes 
changes from environmental 
exposure that impacts its 
performance and original 
design. Inspection of 
this tower confirmed 
brittle fill, sagging and 
biological fouling, requiring 
replacement.  

Solution

Marley® MBX replacement 
fill packs with bottom 
supports and integral 
louvers allowed simple 
component replacement, 
saved contractor time, 
minimized outage duration 
and restored tower 
operation.

Results  Extended tower life.

Contact your Marley representative to identify parts for other manufacturers’ towers: spxcooling.com/replocator
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Component Case Study 
BAC FXV – Replacement Fill & Eliminators 
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Application Fluid Cooling

Problem

Tower exhibited 
increased drift and 
decreased performance 
from fouled fill. 

Solution

Installation of Marley® 
MBX fill, which utilizes 
simple bottom supports 
instead of structural 
members and fill tubes, 
and XCEL TU12X drift 
eliminators that do not 
require retrofitting.

Results

Minimized downtime 
while returning the tower 
to operation; cellular 
design of eliminator 
decreased drift rate. 

Contact your Marley representative to identify parts for other manufacturers’ towers: spxcooling.com/replocator
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Component Case Study 
BAC 3000 Series – Hot Water Basin Replacement 
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Application Process Cooling

Problem
Original basin had inlet boot entering through inboard side, creating poor water 
flow and resulting in uneven water distribution and dry portions of fill.

Solution
Marley replacement hot water basin with standard top inlet design and flume 
steadies and equalizes water for uniform distribution across heat transfer fill. 

Results  Extended tower life; enhanced performance.

Contact your Marley representative to identify parts for other manufacturers’ towers: spxcooling.com/replocator
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Component Case Study 
BAC 3000 Series – Custom Components 

CCS-CC-17  |  ISSUED 08/2017   

COPYRIGHT © 2017 SPX CORPORATION

In the interest of technological progress, all products are subject to design 

and/or material change without notice.

SPX COOLING TECHNOLOGIES, INC.

7401 WEST 129 STREET

OVERLAND PARK, KS 66213 USA

913 664 7400  |  spxcooling@spx.com

spxcooling.com

Application HVAC

Problem
Hot water basin covers on BAC model 33373 cooling tower were corroded and 
created dangerous conditions for routine cleaning and maintenance.

Solution After taking cover dimensions, SPX fabricated new galvanized steel basin covers. 

Results
Basin covers created a clean and functional walking surface while keeping nozzles 
clear of external debris; extended tower life; improved tower appearance.

Contact your Marley representative to identify parts for other manufacturers’ towers: spxcooling.com/replocator
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Component Case Study 
BAC 3000 Series – Fan Replacement 

CCS-FR-17  |  ISSUED 08/2017   

COPYRIGHT © 2017 SPX CORPORATION

In the interest of technological progress, all products are subject to design 

and/or material change without notice.

SPX COOLING TECHNOLOGIES, INC.

7401 WEST 129 STREET

OVERLAND PARK, KS 66213 USA

913 664 7400  |  spxcooling@spx.com

spxcooling.com

Contact your Marley representative to identify parts for other manufacturers’ towers: spxcooling.com/replocator

Application HVAC

Problem

Components were 
beginning to fail. 
Sheaves fractured and 
the fan shaft and blades 
corroded, increasing 
the potential for major 
damage to the tower.

Solution

Replaced failing 
parts with Marley® 
components, including 
X7 fan, bearings, fan 
shaft, belt, basin covers, 
motor, sheaves and 
bushings.

Results
Tower restored to safe 
and efficient operating 
level; tower life extended
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Component Case Study 
Evapco Fan Replacement

CCS-X7-18  |  ISSUED 09/2018   

COPYRIGHT © 2018 SPX Cooling Technologies Inc. All rights reserved.

In the interest of technological progress, all products are subject to design 

and/or material change without notice.

SPX COOLING TECHNOLOGIES, INC.

7401 WEST 129 STREET

OVERLAND PARK, KS 66213 USA

913 664 7400  |  spxcooling@spx.com

spxcooling.com

Application HVAC

Problem
The original fan was showing signs of failure, as cracks and fissures began 
to appear around the hub. 

Solution
Before failure occurred, SPX Cooling Technologies expedited a Marley X7 fan to 
replace the original fan, preventing mechanical and structural damage.   

Results The customer’s tower was returned to operating order.

Contact your Marley representative to identify parts for other manufacturers’ towers: spxcooling.com/replocator

Photo courtesy of Bob Stortz, Midwest Machinery
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Component Case Study 
Evapco UT Series - Fan Replacement

CCS-UQF-18  |  ISSUED 05/2018   

COPYRIGHT © 2018 SPX Cooling Technologies Inc. All rights reserved.

In the interest of technological progress, all products are subject to design 

and/or material change without notice.

SPX COOLING TECHNOLOGIES, INC.

7401 WEST 129 STREET

OVERLAND PARK, KS 66213 USA

913 664 7400  |  spxcooling@spx.com

spxcooling.com

Application HVAC

Problem
Fan blade cracks were beginning to form where the blades meet the center hub. 
Because of the single-piece construction, the entire fan had to be deconstructed 
on-site to remove it. 

Solution
The Marley Ultra Quiet Fan features a separate hub and individual fan blades to 
allow easy assembly and component replacement as needed. Manual blade pitch 
adjustment optimizes fan performance.  

Results

The tower was restored to safe and efficient operating level. Easy installation of 
lightweight components – 70% lighter than FRP fans –  saved the customer time 
and money. Quiet operation – up to 12 dBA reduction in sound levels – compared 
with standard low-sound fans.

Contact your Marley representative to identify parts for other manufacturers’ towers: spxcooling.com/replocator

New Marley Ultra Quiet Fan
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Cooling Tower Start-up and Tower 
Inspection

Copyright © 2024 SPX Cooling Tech

Copyright © 2024 SPX Cooling Tech

Site Visit - Preparation

Page 303



• Inspection for aging towers

• Parts, recon, replacement towers

• Start-up/inspection for new towers

• Fulfilling contract, identifying spare parts, 

customer-needed options

• Troubleshooting for specific issue

• Future business

Site Visit: Reasons for Visit

September 17, 2025Copyright © 2024 SPX Cooling Tech

Upon notification for a start-up:

• Confirm that everything is ready on site

• Request completed Pre-Startup Checklist

Why?

• To ensure that the tower/site is ready for start-up 

before making the trip out.

Site Visit – Preparation: Start-up

September 17, 2025Copyright © 2024 SPX Cooling Tech
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After receiving the completed checklist:

1. Pull up order summary in QTC to become familiar with tower 

selected. 

2. Determine what opfions and specials are included. 

3. Review Tower User Manual 

4. Review Component User Manuals 

• Geareducer , Fan , Vibrafion Switch, Oil Level Switch, LLC, Basin 

Heater, etc. 

5. Review Start-up Checklist 

6. Create Spare Parts list

Site Visit – Preparation: Start-up

September 17, 2025Copyright © 2024 SPX Cooling Tech

Site Visit – Preparation: Start-up

September 17, 2025Copyright © 2024 SPX Cooling Tech

QTC Quote Summary can be 

provided by a Marley 
representative.
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Site Visit – Preparation: Start-up

September 17, 2025Copyright © 2024 SPX Cooling Tech

Located on www.spxcooling.com

Site Visit – Preparation: Inspection

September 17, 2025Copyright © 2024 SPX Cooling Tech

1. Develop your pre-meefing quesfions. 

2. Review service record for design 

condifions 

3. Review “Google” map of site for other 

towers 

4. Understand past repairs, maintenance, 
and upgrades 

5. Understand plant policies (access, safety, 

camera permits etc.) 

Pre-Meeting

6. Review type of options that are on the 

tower 

7. Pull copy of Tower Assembly Manual. 

8. Start your Inspection checklist/report – via 

inspecfion applicafion. 

9. Create “Spare Parts list” 

10. Create your list of potential offerings
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September 17, 2025Copyright © 2024 SPX Cooling Tech

Site Visit – Leave Behinds

Make sure your customer knows who to call!

Place information 
label here.

September 17, 2025Copyright © 2024 SPX Cooling Tech

Site Visit – Start-up or Inspection Equipment

Needs may change based on inspection scope

• Harness, lanyards, and beam straps 
• Hard hat, safety glasses, hearing protecfion 
• Appropriate boots and gloves 
• Disposable rain suit 
• Notepad and several pens/pencils 
• Fluorescent tape 
• Appropriate wrenches 
• Tape measure 
• Screwdrivers 
• Pliers 
• Hammer 
• Flashlight and headlight 
• Dial Indicator and inside calipers 
• Smart level, Protractor, Tension meter 
• A couple of boftles of water 
• Hand sanifizer 
• Cell phone/tablet 
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Site Visit – Pre-Inspection: Safety

September 17, 2025Copyright © 2024 SPX Cooling Tech

• Is proper LOTO in place? 

• Do I understand all of the specific hazards relafive to this site  
and tower? 

• Do I have the proper training including, but not limited to,  fall protecfion, water chemistry, energy 
sources, tower  structural condifions, etc.? 

• Do I understand the plant evacuafion procedure? 

• Do I have the proper support regarding hole watches, etc.? 

• Do I know exactly what I would do in the case of a fall and all other potenfial situafions? 

• Should I ask for help? 

Safety before tower entry

If you are unsure or uncomfortable – it is not worth the risk.

SPX has resources to help. Do not hesitate to reach out.

Copyright © 2024 SPX Cooling Tech

Start-up – Process & Report
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• Check-in if needed to get  necessary access to 

the  towers. 

• Become familiar with the  tower and the area 
in  which they are located. 

• Find the towers disconnect or control panel 

so that you  can lock out the tower  before 
entering.

Check-in and Tower Overview

Copyright © 2024 SPX Cooling Tech

• Make sure tower is secured 

to  structural supports 

• Clean and free of debris inside  and 
outside the tower 

• Check that all hardware is in place  and 

properly tightened

Overall Tower Condition

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• Check that all anti-

vortex  screens are in place 
and  fight as well as splash 

plate  over tower bypass line. 

• If equipped, check that 
all  sweeper piping is properly  in 

place and secured.

Basin Cleanliness and Optional Equipment Checks

September 17, 2025Copyright © 2024 SPX Cooling Tech

• Check and see that all  water level 

probes have  fips aftached and fight. 

•   Make sure that tower cold  water 
basin is clean and  filled to proper 

water level.

Basin Cleanliness and Optional Equipment Checks

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• Inspect all mechanical components 

• Fan fip clearance and fan pitch 

• Verify gearbox  oil level 

• Confirm all tower opfions have  been 

installed 

• Guardrails 

• Ladders 

• Internal plafforms 

• etc 

Mechanical Equipment Checks

September 17, 2025Copyright © 2024 SPX Cooling Tech

• Check that hot water basins  are free of 

debris and all covers  are in place and 
secured. 

• Verify you have the correct orifice  size nozzle 

by comparing back to  your order summary. 

• Check and see that the  fan guard is in place  
and properly fastened.

Top of the Tower Checks

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• All piping for feed and return lines  are 

complete and overflow and  drain installed 
properly 

• Water treatment system in place

•  Pumps are wired and system  valves are open 

and operational.

Piping and Water Treatment

September 17, 2025Copyright © 2024 SPX Cooling Tech

Double Check that the Valves are Opened Correctly before Starfing the Pumps. 

• Motors and all electrical  controls are wired 

• Vibrafion switches 

• Water level control 

• Etc. 

• Confirm vibration switch functionality if 

inside airstream 

• The fan motor has a disconnect switch near 

the tower 

Wiring Completion Checks

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• Control panel wiring is complete  (if 

applicable) 

• Verify if VFD start-up has  been completed 

• Fan motor direcfion has been  confirmed. 

This should be completed  in both automafic 

and manual/bypass  mode if the tower has a 
VFD.

Wiring Completion Checks

September 17, 2025Copyright © 2024 SPX Cooling Tech

• Have customer start pumps / keep fans off at 

this fime 

• Check to see that water is not  overflowing 
the top of the tower 

• Check level in hot water basin 

• At this fime, check for leaks on  top of the fan 
deck

Start-up – Pumps Only

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• If float ball is used, check that it is  free and 

clear to operate and the  water make-up 
valve funcfions and  shuts off 

• At this fime all level sensors should  be 

checked for proper operafion 

• Water make-up solenoid valves  (if equipped) 
must also be  checked for proper operafion 

• Check for leaks around tower and  cold water 
basin now that water is flowing

Start-up – Pumps Only

September 17, 2025Copyright © 2024 SPX Cooling Tech

• Startup fan  (if on VFD, run to 25-30% speed) 

• Check to see that fan fips  do not rub on 

cylinder 

• Run fan to full speed to  check for proper 

operafion 

• Check for unusual noises  from mechanical 
equipment 

• Check for excessive tower  vibrafion levels 

throughout the tower and on the fan deck 

Start-up – Fan Motor

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• Test operafion of basin heaters  if equipped 

•  Reconnect all basin heater control  wires that 

were removed  

• Check vibrafion switch funcfionality  if 

accessible outside air stream. 

Start-up – Optional Controls Check

September 17, 2025Copyright © 2024 SPX Cooling Tech

• At hot and cold water basins 

• At casing seams 

• At drift eliminators to  plenum area 

• At all feed and return  connecfions 

• At basin heater and other  cold water basin 

connecfions 

• At coil connecfions  (if applicable) 

• Check for HC regulafing flow valve leaks 

Start-up – Check for Leaks

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• Make sure LOTO is in place before  re-entering the tower. 

• Check for gearbox pinion shaft leaks .

• Confirm all funcfions related to  control panel are working 
properly .

• Be sure everything is back in its  proper place. 

• Ladders put up, access doors latched,  any conduit boxes, control 
cabinets  closed and secured, etc. 

Start-up – Checks after the Pumps & Fan are Off

September 17, 2025Copyright © 2024 SPX Cooling Tech

Copyright © 2024 SPX Cooling Tech

Inspection – Process & Examples
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Inspections – Capture Customer Information

Copyright © 2024 SPX Cooling Tech

Serial Number Plate located on Access Door 

Capture Customer information and Tower Serial Number

Also painted on cold water basin side on some models 

• Look for leaks, cracks, holes or general 

deteriorafion 

• Inspect steel casing for corrosion or scale build up 

• Aftaching hardware is fight and in good condifion 

• Access doors in good working order 

• Capture picture of overall tower

Inspections – Tower Casing

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• Make sure all louvers are in place 

• Look for deteriorafion of base material 

• Check for excessive scale build up or biological 
growth 

• Check conditions of supports and the 

connections between the supports and the 
tower 

Inspections - Louvers

September 17, 2025Copyright © 2024 SPX Cooling Tech

Walk around the tower twice looking low and high.

• Check general condition of fan deck material 

nofing any steel corrosion 

• Ensure hot water basin covers are tightened

• Check general condition of material and 

make sure all connecfions are fight 

• Check welds on steel and aluminum ladders

Inspection – Fan Deck, Ladder and Handrail

September 17, 2025Copyright © 2024 SPX Cooling Tech

Fan Deck

Ladder and Handrail
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• Check for clogging or wear 

• Remove nozzle to look for internal clogging 

• Make sure all nozzle components are in place 
and working properly

• Inspect valve components for corrosion or 

signs of wear 

• Operate valve manually through its full range 
of travel and reset the valves to balance 

water flow 

Inspection – Basic Flow Valves and Spray Nozzles

September 17, 2025Copyright © 2024 SPX Cooling Tech

Spray Nozzles

Basic Flow Control Valves

• Check for deteriorafion of basic material 

• Look for leaks 

• Inspect integrity of basin supports 

• Check tightness of bolted joints

• Inspect iron pipe for corrosion and loss of 

coafing 

• Inspect supports 

• Spot checks for leaks

Inspection – Distribution Basin and Piping

September 17, 2025Copyright © 2024 SPX Cooling Tech

Distribution Basin

Piping
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• Check to make sure Float Valve and/or  

Electronic water make-up systems are 
working properly.

• Look for broken treads and rails on fiberglass 

walkways 

• Inspect steel walkways for evidence of 
corrosion 

• Check tightness of connections between 

walkway and tower structure

Inspection – Interior Walkway and Water Make-up System

September 17, 2025Copyright © 2024 SPX Cooling Tech

Water Make-up System

Interior Walkway

• Check for excessive build-up of sludge and 

debris 

• Breeding ground for bacteria 

• Check condifion of sum and sump screen 

• Screen should be free of trash 

• Note any corrosion or loss of metal

Inspection – Cold Water Basin

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• Inspect steel tower for evidence of corrosion 

(loss of metal) 

• Check joints to be sure that hardware is tight 
and in good condition

Inspection – Structure 

September 17, 2025Copyright © 2024 SPX Cooling Tech

• Ask about lubrication schedule for 

regreasable motors .

• Check motor anchor bolts and tighten as 
required. 

• Ensure drain plugs are pulled for given 

orientafion .

• Understand customer method of operation 

with multi-cell towers.

Inspection – Motor 

September 17, 2025Copyright © 2024 SPX Cooling Tech
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Corroded grease fitting – needs to be replaced

Example Motor issues

September 17, 2025Copyright © 2024 SPX Cooling Tech

• Check condition of pulleys, looking for 

corrosion or loss of metal in the grooves 

• Make sure that bushing holding pulleys are 
tight and in good condition

• Check for proper belt tensioning 

• Check fan shaft lubricant 

• Check the supports and connections to the 

tower structure

Inspection – Belt Drive System

September 17, 2025Copyright © 2024 SPX Cooling Tech
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• With the fan off, check the oil level and add or replace as 

needed .

• Drain off oil sample and check for evidence of foreign 
material such as water or metal shavings .

• Check for oil leaks around seals .

• Check backlash by rotafing the pinion shaft back and forth .

• Check end play by pulling up and down on a fan blade fip .

• Make sure casing is free from excessive deposits which may 

inhibit cooling.

Inspection – Gear Boxes

September 17, 2025Copyright © 2024 SPX Cooling Tech

Example Fan and Gear Box Issues

September 17, 2025Copyright © 2024 SPX Cooling Tech

Fan blade scale buildup

Driveshaft insert bushing wear

Gearbox hold-down hardware corrosion
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• Check alignment using approved method 

• Look for evidence of corrosion or damage on 

tube 

• Check all connections between tube and flex 

elements 

• Check connections between coupling and 
motor and gear shafts 

• Examine metallic flex elements for signs of 

corrosion or fatigue, cracks, brittleness and 
other signs or wear

Inspection – Driveshafts and Couplings
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Driveshaft inspections should be performed on a 

semi-annual basis.

• Inspect for corrosion, checking or cracking of 
rubber bushings and couplings, and looseness of 

hardware.  

• Inspect for excessive wear of flexible elements 

• Replace rubber components showing excessive 

deterioration, and tighten all loose nuts and 
screws 

• If vibration readings indicate imbalance or 

misalignment, follow instructions for correcting 
this found in the appropriate driveshaft service 

manual

Inspection - Driveshaft
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We can replace other drive shaft 

brands too.

Driveshaft Replacement
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• Check for broken or missing blades 

• Check condition and tightness of the hub and 

bushings

• Check fan blades for signs of corrosion between the blades and the hub, and for excessive build 

up of deposits 

• Check condifion and fightness of bushing between hub and shaft 

• Measure pitch angle and readjust blades with within+1/2º of the manufacturer’s recommended 

pitch 

• Examine connections between the hub cover and the fan hub

Inspection – Fans/Blowers
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Centrifugal Blowers

Propeller (Axial) Fans
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• Check overall condition of the material 

paying parficular aftenfion to any welds 

• Check the condition and tightness of all 
assembly and hold down hardware 

• Look for leaks between adjoining stack 

segments 

• Measure fan blade tip clearance all around 

the cylinder and adjust as necessary as per 
the manufacturer’s instrucfions 

Inspection – Fan Cylinders
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• Examine all steel components for corrosion 

or loss of metal 

• Check tightness of connections between the 
mechanical equipment and the support 

• Check all bolted connections in the support 

itself for proper fightness 

• Check condition of hardware and replace as 

necessary

Inspection – Mechanical Equipment Support
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Corroded mechanical support.  

If corrosion is mild, a wire 
brush can remove.  

If heavy corrosion, support 
must be replaced.

Example Mechanical Support Issue
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• Make sure all passages are clear of debris and as clean as possible 

• Check condifion of seals 

• Check that all components are properly installed

Inspection – Drift Eliminators
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• Check for build-up of scale, algae or other 

contaminants 

• Check for erosion, sagging, torn sheets, or 
evidence of ice damage 

• Check condition of supports

Inspection – Fill 
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• Calcium carbonate is the most typical build 

upon film fill 

• Louvers typically contain more calcium 

carbonate than the rest of the fill sheet 

• Wash louver face and fill sheets 

• Medium pressure hose can be used 

• Excessive pressure will damage fill 

• Acid treatment can be used for harder scale 

• Reducing pH of the water should loosen the 

scale build up 

• pH of water should not fall below 6.0 or 

galvanized steel surfaces could be damaged

Fill Maintenance
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• External 

• Physical damage caused by mishandling 

• Cleaning damage 

• Shipping damage 

• Improper water treatment 

• Environmental 

• Excessive hot water temperatures 

• Chemical and solvent exposure 

• Operafional / Maintenance 

• High water loading 

• Over pumping 

• Spray nozzles missing

Causes of PVC Film Fill Failures
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• Operational / Maintenance (cont) 

• Excessive process 

• Ice build up 

• Material defect 

• Defecfive material 

• Mechanical failure 

• Poor supports 

• Manufacturing 

• Incorrect number of sheets / packs 

• Excessive sheet movement 

• Causes torn sheets 

• Not installed tight enough

Causes of PVC Film Fill Failures
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Examples of Fill Issues
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Examples of Fill Issues
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Other Cooling Tower Issues – Excessive Drift
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Other Cooling Tower Issues – Foreign Substance in Water
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Other Cooling Tower Issues – Scale & Corroded Tower

Copyright © 2024 SPX Cooling Tech

Site Visit – Post Start-up and Inspection:
Report & Tips



Post Start-up Checklist

September 17, 2025Copyright © 2024 SPX Cooling Tech

• Complete startup checklist, review your notes, and develop a list of any spare parts required or, 

possible opfions to suggest and quote. 

• Prep for final on-site discussion with contractor/customer. 

• A list of items that needs to be completed or corrected (acfion items). 

• Conduct your face-to-face discussion/meefing. 

• Complete startup report and suggest: 

• spare parts list 

• opfions not installed on tower 

Applicafion Details 

• Input Form (Checklist) 

• Web Output (via. SPXPartners.com) 

• PDF Report Output 

• Edit page  

• Edit via. App and SPXPartners.com

Inspection - Report
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E-mail inspecfion report before leaving the site. 



Site Visit – Post-Inspection
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• Debrief on crifical findings with site contact 

• Call meefing to discuss immediate safety or operafional concerns. 

• Take them to the tower to show issues if possible. 

• Ask about constraints… ie: budget, tower capacifies, outage schedules, etc. 

• Always ask about tower performance needs to determine proper repairs. 

• Determine annual budgeting constraints in order to provide usable, long term repair proposal. 

• Determine outage schedules and constraints. 

• Outline deliverables.. ie: report submiftal, follow up meefing, etc. 

• Determine basic list of what SPX is going to submit back to them 

• Determine if project will be formally bid…. This will determine how report is prepared. 

• Discuss next steps 

• RFQ process, follow up meetings, next inspections, etc..

Copyright © 2024 SPX Cooling Tech

Replacing Other OEM Tower Parts



Replacing Other OEM Parts

September 17, 2025Copyright © 2024 SPX Cooling Tech

Marley Offering(s)Marketplace Offering(s)Product

Marley Geareducer with adapfing material Amarillo Gear Drive Gearbox 

Marley Stainless Steel (6Q, 175, 250) 

Marley Composite (COMP-DS) 
Addax Composite Driveshaft 

Marley X7 

Marley Ultra-Quiet 

Cofimco M, U, or CX Series 

Howden K or FPX Series 
Fan 

Marley Cooling Tower Duty Multiple Brands possible Motor 

Marley ST Nozzle 

Marley NS7 Nozzle w/laterals 

BAC XF Nozzle 

Evapco EvapJet Nozzle 
Nozzle 

Marley MX75 or MBX75 

Marley MC120 

BACross 

EVAPAK 
Fill 

Marley TU12X/TU12C Brentwood XF150/CF150 Eliminator 

Replacing Other OEM Parts
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• Fill Change 

• Crossflow - BAC DIMENSIONS FOR MBX REPLC helps outline the specific dimensions we need to perform a 

pack replacement on a BAC tower 

• Counterflow - need to know cubic feet volume requirement, basic pack sizes currently on tower, and locations 

of fill support beams 

• Gearbox/Driveshaft Replacement 

• Existing gearbox serial number, model number, ratio, and if any options(oil level switch, special paint, etc.) are 

required 

• Motor HP, speed, and frame size. 

• Drawing or photos w/crifical dimensions of supporfing steel 

• Driveshaft/coupling manufacturer, model, DBSE and/or OAL, bores and keyways (fill out Driveshaft Data Sheet 

09-1329) 

• Fan manufacturer, model, diameter, & blade count



HVAC and Light Industrial Markets

Hands on Training – NC Hot Water Basin Nozzle Troubleshooting

Your customer has recently had a process change which required an increased inlet flow to

their cooling tower. They have advised that their hot water basin is now overflowing. You

suspect that they will need larger orifice nozzles to accommodate the increase in flow rate. You

visit the tower site, measure the Hot Water Basin depth, and determine the basin will overflow

if the water level depth is greater than 5.4”. First verify the current nozzle orifice is too small

using the nozzle curves then determine a suitable nozzle size for the new flow rate.

-Tower Model: NC8301D-1GS

-New Tower Flow Rate: 583.00 GPM/Cell

-Nozzle Quantity Per Cell: 108

-Current Nozzle Orifice Size: -042

Step 1- Calculate the flow rate per nozzle by dividing the tower flow rate by the nozzle quantity.
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Step 2 – Draw a vertical line from 5.4 GPM PER NOZZLE on the horizontal axis till you intersect

the operating line of the -042 nozzles. From the point of intersection, draw a horizontal line to

the vertical axis and compare the HEAD ABOVE BASIN FLOOR to the 5.4” maximum water level

you determined from your measurement.

Conclusion 1 – From the graph you have concluded that at 583.00 GPM/Cell the Hot Water

Basin would be operating with 6” of head and is thus overflowing.

Step 3 – Notice from the lower left hand corner of the graph that the minimum low water flow

rate is determined from the minimum operating depth of 2.5” of water. Therefor we need to

select a nozzle capable of operating between 2.5” and 5.4” of water. Starting at the vertical

axis draw two horizontal lines from 5.4” and 2.5” till they intersect the vertical line drawn in

step 2. Mark the intersection of each line by points.

Step 4 – Draw a line connecting the two points drawn in step 2. Mark the point where this line

intersects a nozzle operating curve.

Conclusion 2 – From the point of intersection we can determine that the -045 nozzle will be

capable of operating within the 2.5” to 5.4” range. By tracing an imaginary point back to the

vertical axis we find that the basins will operate with 3.4” of head with the new flow rate of

583.00 GPM/Cell using the -045 nozzle
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Cooling Tower Customer Pre-Startup Checklist
In order to minimize the chance for delays and maximize the effectiveness of our start up for your Marley Cooling Tower,
please fill out the following checklist. This checklist must be returned before the scheduled date of start-up. Failure to
return this checklist could result in the delay to start-up cooling tower.

Project Name: Contact Person:

Start Up Date: Phone#:

1. System Items Yes No Comments
A. Tower secured to structural supports?
B. Are pumps operational?
C. Is there a heat load?
D. Is the system filled with water?
E. Water Treatment- Is the system installed?
F. For Galvanized Tower–Is there a Passivation Plan?
G. Filtration system installed and operational?
H. Has the tower been cleaned of construction debris

and dirt in both hot and cold water basins?
I. All obstructions to air flow have been removed?

2. Piping
A. Inlet and Outlet Connections Completed?
B. Make-up Water Connection Completed?
C. Pumps and related valves are ready to function with

normal flow?

2. Electrical
A. Motor Wired?
B. Vibration Switch Wired?
C. Control Panel Wired?
D. Basin Heater and Controls Installed and Wired?
E. Motor bumped for proper fan rotation?
F. Electrician available during startup?

3. Components
A. Handrail and Ladder Installed?
B. Field Mounted Motor Installed and Aligned within

allowable tolerances?
C. Access Platforms Installed?
D. Other

4. On-site requirements
A. Operators must be available to operate the tower and related components (pumps, etc…)
B. Electrician and/or controls operator available to start the fan motors.

5. Terms and Pricing
A. One (1) startup visit of up to 8 hours is included with purchase at no added cost.
B. Startup is limited to technical advice and assistance and does not include any labor or engineering.
C. If the tower is not ready for Start-up and additional time or site visits are required, you will be invoiced at a rate

of $150 per hour; four-hour minimum. Please address Purchase Order to SPX Cooling Technologies, Inc.
D. All Applicable sales, use or excise taxes shall be payable by the purchaser and added to the invoice.
E. Terms of payment are Net 30 days or as noted in agreed tower contract.
F. Order Contract Terms & Conditions will apply.

The undersigned accepts all terms and conditions stated above.

Signed: Company:

Name: Date:
(Please print)



Order #

Comments

Factory Authorized Start-up Report

Today's date

Customer Name Startup Contact

End User Startup contact phone #

End user Address Tower Model

Tower Serial #

Contact Name phone # Date shipped

Customer startup acceptance signature

Startup Engineer signature

This report is intended to be used as a guide only. This report may not cover all potential issues and should not be relied upon as a substitute

for the Start-up Engineer’s professional judgment. The person completing this report should report on all issues. Any issues that are identified

for which a space is not otherwise provided in the report should be noted in the applicable “Comments” sections provided or in a

supplementary document. Nothing herein shall relieve End-User of his/her responsibility to notify SPX Cooling Technologies, Inc. of any post-

startup issues.

Start-up form 3/31/2017



Fan

Cell Fan Ubolts Bolts tight

Gear Reducer

Cell Oil Level Oil and Vent

lines

Filter Cap Screws Anchor Bolts Oil Seals Ratio Overall

Assembly

Power transfer

Cell Coupling Driveshaft

Hot water Distribution

Cell Header Piping Water Level

Cold water basin

Cell Fill and Drift

Eliminators

Sweeper

Piping

Float Valve Water Level Anti vortex

screens

Weep Hole

open

Flumes

installed

Balanced

Water Flow

Access and Safety

Cell Ladder

installed &

accessible

Walkway

correctly

Installed

Structure

Cell Gasket seal

installed

between cells

Inlet screens in

place

Electrical

Ability to Lockout/Tagout Motor and other Feeds at tower? Y or N (Circle one)

Motor Amp Draw (Water Flowing over Tower) Voltage leg to leg should be within 10%

Cell voltage phase

Basin Heater test

Cell Voltage Phase

Electrical Components

Cell

Water Treatment

Belt Tension (If Applicable) Pulleys tight and Aligned Overall assembly

Tower serial number:

Insert X into applicable box if good, E if corrected by Engineer and NC if needs to be corrected. N/A if not

applicable. All NC notes need to be documented

Uniform Pitch Tip Track and Clearance

Flow Control Valves Covers in place Nozzles in place

Handrails correctly installed Stairway installed correctly Fan Guards installed correctly

Upper Module secured to

lower module?

Inlet/outlet piping not

supported by tower

Tower is properly secured to

support structure

Amp draw leg 1 Amp Draw leg 2 Amp Draw leg 3

Amp draw leg 1 Amp Draw leg 2 Amp Draw leg 3

Among other sources, outbreaks of Legionnaire's Disease have been traced to cooling towers. Maintenance and

water treatment procedures that prevent amplification of Legionella and other airborne bacteria should be

formulated and implemented BEFORE systems are operated and continued regularly thereafter to avoid the risk of

sickness or death.

LLC M/U valve Vibration Switch Connections

Start-up form 3/31/2017
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cooling tower inspection tips

Personal Protective Equipment
Always follow local Safety and Health regulations 
regarding personal protective equipment (PPE). As a 
minimum, cooling tower workers should wear a hard hat, 
safety glasses or goggles, work gloves, and high top 
leather boots with nonslip soles. Fall protection should 
be provided as required.
When climbing the cooling tower structure is required, 
workers should be equipped with a full body harness 
and two shock absorbing lanyards of at least six feet in 
length. Two lanyards allow movement while providing 
fall protection at all times. Safety belts or single lanyard 
systems do not provide adequate fall protection.

Tower Cleanliness
An unclean tower can be an amplifier of unhealthy 
biological agents. It is important to periodically inspect an 
operating cooling tower for good biological control. The 
inspection should include, at a minimum, visual evaluation 
of the condition of the water and the distribution basins.
Good biological control is indicated by clean, clear water 
with no green or brown algae below the water line. 
Poor control is detected by cloudy, dirty, or foul smelling 
water. Also look for rust colored corrosion “pockets”. 
These pockets may be filled with black liquid that 
smells like rotten eggs. If observed conditions indicate 
poor biological control, the tower should be thoroughly 
cleaned and the water treatment system evaluated. 
Clean cooling towers result from practicing biological 
testing and using effective biological control procedures.

Before starting a cooling tower inspection it is important 
to identify all potential safety and health hazards 
associated with the work and identify how each hazard 
will be eliminated or controlled. Planning ahead helps 
alert workers to potential safety hazards and take 
appropriate preventive action.
Always follow safety and health regulations published by 
local authorities. Use the following general guidelines for 
basic worker protection.

Legionnaire's Disease
Legionnaire's Disease is caused by infection from the 
Legionella pneunophila bacteria, which is present in all 
natural environments. The bacteria, which thrives in warm 
moist environments, can enter the lungs when carried 
in small water droplets. Cooling towers can create the 
potential for Legionella infection, particularly when 
biological growth is present.
Basic safety precautions include:
• �Turn off and lock out cooling tower fans before working 

inside any cooling tower.
• �Wear a full or half face respirator with HEPA (high 

efficiency particulate air) filters.
Persons using respirators must be properly trained 
in their use, including a pulmonary function test and 
medical evaluation to determine the ability to wear and 
use the respirator.

Use these instructions to perform a thorough inspection on virtually any cooling tower. These instructions are 
completely general, so some portions won’t apply to your cooling tower. 
When you’ve filled out the checklist, use the results to help plan your cooling tower repair and maintenance. Always 
refer to your tower’s user manual if you have specific questions about your cooling tower.
Your Marley sales representative will be happy to help you with parts and service or to guide you toward a qualified 
service contractor. Call 913 664 7400 and ask for the name of your nearest Marley representative or check the web 
at spxcooling.com.

safety and health



Tower Casing
Look for leaks, cracks, holes or general deterioration, 
including air leaks between adjoining panels. Make sure 
that hardware attaching the casing to the structure is 
tight and in good condition.
Inspect steel casing for corrosion or scale buildup and 
examine wood casing for signs of wood decay, including 
soft rot or plywood delamination. Look for evidence of 
brittleness or cracking in fiberglass casing.
Make sure that access doors are in good working order 
and that access doors are shut tightly when tower is in 
operation .
If your budget allows, consider replacing ACB (asbestos 
cement board) casing immediately, regardless of its 
condition.
In handling and/or disposing of ACB or ASB material, it 
is recommended that you contact the Federal Agency, 
OSHA, EPS, as well as the local and state agencies for 
information concerning specific state regulations and 
requirements for handling and the disposal of asbestos 
wastes.

Structure
Inspect the structure of a steel tower for evidence of 
corrosion—particularly any loss of metal. Spot check 
the tightness of bolted joints. Look closely for signs of 
corrosion near welded joints on galvanized steel towers.
Look for signs of wood deterioration, including through-
cracks, fractures, or decay in wood members. Inspect 
wood members both visually and by tapping with a 
hammer. A dull, low pitch sound indicates softness, while 
a higher pitched sharp sound indicates good solid wood. 
If you find soft spots, carefully probe with an ice pick 
or similar device. Pay particular attention to the wood 
around steel or cast iron fasteners and connectors, as 
well as the bottom of columns. Spot check the tightness 
of bolted structural joints. Inspect joint connectors for 
evidence of corrosion or other signs of deterioration.
Check the assembled joints of a fiberglass or plastic 
tower to be sure that hardware is tight and in good 
condition. Look for evidence of tearing or cracking in the 
structure.

Fan Deck
Check the general condition of the fan deck material, 
noting any steel corrosion or wood decay. Make sure the 
fan deck support members are in good condition and 
that connections between the fan deck and the supports 
are tight. Look for air leaks between adjoining fan deck 
panels.
Loose fan deck overlays are a tripping hazard. Be sure 
that overlays are properly attached and that the overlay 
material is in good condition. Consider replacing ACB 
overlays immediately, regardless of condition.

Stairway
Look for evidence of wood decay or steel corrosion. 
Check for loose treads, handrails, or deteriorated 
stringers. Make sure all bolted connections are tight and 
that hardware is in good condition.

Ladder and Handrail
Check general condition of material and make sure that 
all connections between the ladder and the tower are 
tight and in good condition. Check the welds on steel 
and aluminum ladders.

Interior Walkway
Look for broken or deteriorated treads and rails on 
wood or fiberglass walkways. Inspect steel walkways 
for evidence of corrosion. Check the tightness of 
connections between the walkway and the tower 
structure. Pay particular attention to any damage or 
deterioration that may pose a potential safety hazard for 
operating and maintenance personnel.

Cold Water Basin
Check for excessive buildup of sludge and accumulated 
debris which provides an ideal breeding ground for 
bacteria. Check condition of sump, sump screen, and 
anti-cavitation device (if one is used). Sump screen 
should be free of trash. Note particularly any corrosion 
or loss of metal in cold water basin components. Inspect 
wood, steel and fiberglass basins carefully for any signs 
of leaks or breakdown of sealing material.

inspection



Distribution Basin
Check for deterioration of the basic material. Check 
wood for decay, and check for corrosion of steel. Look 
for leaks between adjoining panels. Inspect the integrity 
of basin support members. Check tightness of bolted 
joints in steel or fiberglass basins.

Piping
Inspect iron pipe for corrosion and loss of coating 
material. Examine all supports to insure their integrity for 
continued service. Spot check for leaks and for tightness 
of bolted joints. Look for signs of deterioration on PVC or 
fiberglass pipe.

Basin Flow-Control Valves
Inspect valve components for corrosion or signs of wear. 
Operate valve manually through its full range of travel 
and reset the valves to balance water flow to all basin 
sections.

Spray Nozzles
Check for clogging or signs of internal wear. If necessary, 
temporarily remove a nozzle and disassemble it to 
look for internal clogging. Be sure that all nozzle 
components (such as removable splash plates) are in 
place and working properly. Look for any loss of material 
resulting from corrosion or erosion. Check for adequate 
connection to branch pipe or distribution basin floor.

Fill (Packing)
Fill comes in two general types—splash and film. Splash 
fill consists of wood or plastic bars in various shapes, 
supported in a fixed spacing and orientation, usually 
using a wire or fiberglass grid. Ceramic bricks are 
another type of splash fill. Film fill consists of multiple 
parallel formed sheets, either hung in the tower or 
resting on fixed support members.
For splash fill, check the condition of the splash bars 
themselves. Look for sagging, broken or decaying splash 
bars or excessive buildup of scale. Look also for fallen 
or misplaced splash bars. Be sure that all supporting 
grids are in place and evenly spaced in the tower. Check 
the coating on steel grids, the condition of the welds 
on stainless wire grids, and the general condition of 
fiberglass grids. If a section of grid shows excessive 
deterioration, it should be replaced. Also, examine the 
tower members which support the grid itself.

For reference purposes—in case you need to order 
parts—note the material of splash bars and grids— note 
the horizontal and vertical spacing between adjacent 
splash bars; note whether the splash bars are installed 
parallel or perpendicular to the louver face— and note 
the shape of the splash bar (wood lath, T-bar, V-bar, 
M-bar, half-round, etc.).
For film fill, check for buildup of scale, algae, or other 
contaminants on the surface of the sheets. Also check 
for erosion, sagging, torn sheets, or evidence of ice 
damage. Check the condition of support members. Note 
the sheet material and spacing in case you plan to order 
parts.
In either case, consider replacing asbestos fill 
immediately. You’ll also benefit improved performance 
from the modern families of high-efficiency fill designs.

Drift (Mist) Eliminators
Cleanliness and effectiveness of drift eliminators 
are critical in preventing the spread of Legionella 
pneunophila bacteria. 
Make sure that all air passages are clear of debris, and 
as clean as possible. Check that all components are  
properly installed. Check condition of seals to assure that 
water can’t bypass the eliminators through deteriorated 
or missing seals. Wood blades and frames are subject 
to severe conditions, and should be checked for rot and 
decay.
In case you need to order replacement parts, note the 
material and configuration of drift eliminators. The major 
types are wood blades, plastic blades, and PVC cellular 
configurations, including eliminators molded on the fill 
sheets.

Louvers
Make sure that all louvers are in place. Look for any 
deterioration of the base material, such as wood rot or 
corrosion of steel louvers. Check for excessive scale 
buildup or biological growth. Check the condition 
of louver support members, and of the connections 
between the louvers (supports) and the tower itself. Note 
the material, arrangement and vertical spacing of louvers. 
Typical varieties include plywood, steel, ACB, fiberglass 
and cellular configurations molded on the fill sheets. 
Consider replacing ACB louvers immediately regardless 
of condition.

inspection



Belt Drive Fan System
Check the condition of the pulleys, looking for any 
corrosion or loss of metal in the pulley grooves or on the 
webs. Make sure that the bushings holding the pulleys 
on the shafts are tight and in good condition.
Check for proper belt tension and alignment. Look for 
signs of wear, such as checks and gouges, indicating 
that belts should be changed.
Check the fan shaft bearing lubricant, and re-lubricate 
if necessary. Make sure that shafts and seals are in 
good condition. Check for loose or damaged bearings. 
Make sure that all connections between the bearing 
housing and the support are tight and in good condition. 
Check the support itself for evidence of corrosion or 
other damage, and check the tightness of connections 
between the support and the tower structure.

Gear Box
With the fan off check the oil level and add or replace 
oil as necessary. Drain off an oil sample and look for 
evidence of foreign material such as water, metal 
shavings, or sludge. Check for oil leaks around seals 
(particularly input pinion seals) and replace the seal if 
leakage seems excessive.
Check backlash by rotating the pinion shaft back and 
forth, noting the amount of free rotation before the gear 
teeth engage fully. Check endplay by pulling up and 
down on a fan blade tip, noting the amount of movement 
in the gear box output shaft. Some amount of backlash 
and endplay are necessary for proper gear life. If you 
have doubts about your gear box, consult a qualified 
service contractor.
Make sure that the outside of the case is free from 
excessive deposits which may inhibit cooling. Check that 
all hardware connecting the gear box to the support is 
tight and in good condition.

Direct Drive Fan System
Make sure that the fan bushing is tight on the motor 
shaft and that the bushing and its hardware are in good 
condition. Check the joints between the motor mount 
and its support.

Drive Shaft and Couplings
Check alignment using any approved method, such as 
a dial indicator or optical device. Look for evidence of 
corrosion or other damage on the tube, particularly near 
any welds. Check all connections between the tube and 
the flex elements, and between the coupling halves and 
the motor and gear box shafts. Examine metallic flex 
elements very carefully for signs of corrosion or fatigue. 
Examine elastomeric flex elements for cracks, brittleness 
or other signs of wear.
Most drive shafts consist of a single span. However, 
some still include two shafts together with an 
intermediate bearing housing support. If your drive shaft 
includes a mid-span bearing, check the bearing carefully, 
adding lubricant as necessary. Check alignment of both 
shafts and make sure that bearing hold-down hardware 
is tight and in good condition. If you must replace any 
component in a two-shaft system, you should investigate 
replacing the entire system with a single span shaft 
which will reduce your maintenance costs dramatically.

Fan
If your tower has centrifugal blowers, check for broken 
or missing blades. Look for corrosion or erosion of the 
blades, particularly near any welds between the blades 
and the end plates. Check the condition and tightness of 
the hub and the bushings between the hub and shaft.
Propeller fans may be either fixed-pitch, with welded 
or riveted connections between the blades and hub; or 
adjustable pitch, having bolted connections between the 
blades and hub and some means of readjusting blade 
pitch angle.
Check fixed-pitch fan blades for corrosion or erosion. 
Carefully examine the connections between the blades 
and hub. Check the condition and tightness of the 
bushing between the hub and shaft.
Check the blades and hub of adjustable-pitch fans 
for signs of corrosion, erosion, or excessive buildup of 
deposits. Carefully measure the pitch angle 
of each blade, and readjust blades to the manufacturer’s 
recommended pitch angle within +1/2°. Check the 
tightness and condition of the hardware attaching 
the blades to the hub. Tighten as necessary using 
manufacturer’s recommended procedures.
Examine the connections between the hub cover (if 
there is one) and the fan hub.

inspection



Fan Cylinder (Shrouds)
Check overall condition of the material, paying particular 
attention to any welds in steel shrouds Check the 
condition and tightness of all assembly and hold-down 
hardware. Look for any leaks between adjoining stack 
segments. Measure fan blade tip clearance all around 
the cylinder, using the longest fan blade. Adjust tip 
clearance by adjusting the cylinder or support according 
to the manufacturer’s instructions.

Mechanical Equipment Support
Examine all steel components for corrosion or loss of 
metal, particularly near welds and bearing surfaces. 
Check tightness of connections between the mechanical 
equipment and the support; and between the support 
and the tower structure. Check all bolted connections in 
the support itself for proper tightness and condition of 
hardware.
On wood towers, look for evidence of iron rot wherever 
the support contacts the structure. On steel and 
fiberglass towers, check all bolted connections between 
the support and the structure itself.

Makeup Valve
Operate the float valve or float switch manually to make 
sure that it opens and closes properly.

inspection



checklist

Tower Location 						           Date Inspected 							     

Owner / Company 						           Inspected by 							     

Company Contact 						           Inspector 							     

Signature 							           Signature 							     

Owner's Tower Designation 													           

Tower Manufacturer 						          Model No. 			        Serial No. 			 

Process Served by Tower 					          Operation:       Continuous  q       Intermittent  q       Seasonal   q

Design Conditions:     gpm 		   	 HW 		  ºF 	 CW 		  ºF 	 WB 		  ºF

Cell No. 		       Number of Fan Cells 	      Tower Type:     Crossflow  q     Counterflow  q  

Date Tower was Installed 			 

This checklist is intended to be used as a guide only. This checklist may not cover all potential issues and should not be relied upon as a substitute for Au-
thorized Service Provider's professional judgment. Authorized Service Provider should report on all issues. Any issues that are identified for which a space 
is not otherwise provided in the checklist, should be noted in the Other Component sections or in a supplementary document. 

Condition:  1—Good     2—Keep an eye on it     3—Needs immediate attention

Structure

Casing Material 						    

Structural Material 					   

Fan Deck Material 					   

Stairway  q     Material 					   

Ladder     q     Material 					   

Handrail   q     Material 					   

Interior Walkway  q     Material 				  

Cold Water Basin Material 					   

Silt, Debris Buildup 				  

	

Water Distribution System

Open Basin System

Distribution Basin Material 					   

Inlet Pipe Material 					   

Inlet Manifold Material 					   

Flow Control Valves                                                                       Size 

Nozzles — Orifice Diameter                                                            Size 

Silt, Algae, Debris 					   

Spray Type System

Header Pipe Material 					   

Branch Pipe Material 					   

Nozzles — Orifice Diameter                                                            Size

Up spray  q      Down spray  q

Heat Transfer System 

Fill — Type and Material 		

Eliminators — Type and Material 		

Louvers — Type and Material 		

Biological Fouling 	

1 2 3 Comments

Use this space to list specific items needing attention: 	

	

	



Condition:  1—Good     2—Keep an eye on it     3—Needs immediate attention

Mechanical Equipment

Speed Reducer Type:     Belt  q        Gear  q         Direct Drive  q

Belt Drive Unit 

     Belt Designation 					   

     Fan Sheave Designation 					  

     Motor Sheave Designation 				  

Gear Drive Unit 

     Manufacturer 			        Model 		       Ratio 			 

     Oil Level:     Full  q        Add Immediately  q        Low, Check Again Soon  q

     Oil Condition:     Good  q        Contains Water  q        Contains Metal  q        Contains Sludge  q

     Oil Type Used 					   

     Seals 						    

     Backlash 						    

     Fan Shaft Endplay 					   

     Unusual Noises?     No  q        Yes  q	 Action Required 									       

Drive Shaft

     Manufacturer 			       Material 		

Fan

     Fan Type:     Propeller  q        Blower  q

     Manufacturer 			        Fixed Pitch  q        Adjustable Pitch  q

     Diameter 			         Number of Blades 		

     Blade Material 					   

     Hub Material 						    

     Hub Cover Material 					   

     Blade Assembly Hardware 				  

     Tip Clearance                               " min                                    " max

     Vibration Level 					   

Fan Cylinder Height 					   

Mechanical Equipment Support 				  

Oil Fill and Drain Line 					   

Oil Level Sight Glass 					   

Vibration Limit Switch 					   

     Motor

Manufacturer 						    

     Name Plate Data:     HP                                  RPM                                  Phase                                   Hz                                   Volts                        

     F L Amps                                  Frame                                  S F                                   Special Info.                         			          

     Last Lubrication — Date 					   

     Grease Used — Type 					   

     Unusual Noises?                No  q        Yes  q	       Action Required 								      

     Unusual Vibration?             No  q        Yes  q	        Action Required 								      

     Unusual Heat Build-up?     No  q        Yes  q	        Action Required 

Make-up Valve 						    

Other Component 						   

Other Component 						   

1 2 3 Comments
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