
































PENSACOLA BLUE WAHOOS
Blue Wahoos Stadium
Pensacola, FL

Proposal for: Relocation of existing display
8’H x 29’W
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Environmental Management 

 
Contaminate and Waterproofing 
 
Historically, the number one reason for electronic failures in a LED Screen is contaminate, corrosion 
caused by Water and contaminate intrusion into the LED screen cabinet.   The following will outline 
failure issues common on typical LED Screens: 
 

• Power supply fail do to fan failure or fans blowing contaminates and moisture into the LED 
screen cabinet. 

• LED Tile failures do to the cabinet intake 
fans blowing contaminate and moisture 
into the enclosed LED Screen cabinet.  This 
problem is magnified in coastal areas and 
areas where salt is used on the roads in the 
winter.  

• Data cable connector failure do to 
corrosion caused by high Humidity 
conditions from moisture being blown into 
the LED screen cabinet by the cabinet fans. 

• Power supply, tile, and data cable 
connectors’ premature failure caused by 
operating in over temp conditions caused 
by cabinet fan failures and or clogged air 
intake filters.  

• Excessive cost of power, caused by power 
supplies operating at higher temperatures 
caused by cabinet fan failures and or 
clogged air intake filters. Power supplies are 
less efficient at higher temperatures.  

• Premature LED degeneration and/or 
discoloration caused by the LED’s operating 
in higher temperature conditions caused by 
fan failures and/or clogged air intake filters. 

• Failures caused by Water intrusion from Leaking cabinets or loose LED Tiles.  Big LED screens 
structures can sag over time causing cracks in the LED cabinet causing additional leaks.  LED tiles 
that are not installed correctly will also leak.  This leads to water corrosion, higher humidity and 
component failure. 

• Large enclosed cabinets capture the heat and humidity.  Most large cabinet designs we analyzed 
had insufficient air exchange volume and had inefficient air circulation design to properly cool 
the internal components.  
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Formetco’s FTX LED Screen design is completely sealed without fans.  Extensive engineering efforts went 
into the design of heat management and energy efficiency.   
 
 
Formetco’s Contaminate and Waterproofing  
 
The below will outline Formetco’s product design for proper control of 
Contaminates and Waterproofing: 
 

• Louver Face – Ridges to direct Sunlight (and Solar Heat) up and 
away from the louver face.  Curved louver hoods to keep water 
from accumulating on top of the louver causing moisture 
problems and visual issues during and after Rain. 

 
• LED Tile- 100% Totally Sealed front and back with a highly 

efficient heat conductive silicon potting material.  The LED tile 
Housing is completely filled without any air gaps to improve 
heat dissipation. 

 
• Data and Power Connections – At the LED Tile, connections are 

located behind a sealed cap and connected behind the potting 
material so the LED tile is completely sealed and the connector 
is sealed.  At the power supply and data receiver card end, the 
connections are in a sealed watertight box.  Also, we have 50% 
to 75% less connections. 

 
• All data connections have water resistance Dow Corning 

Electrical Insulation Compound applied to reduce the possibly 
of corrosion. 

 
• Power Supply and Data Receiver Card Enclosure – The enclosure is sealed and it is also Fan-less. 

In addition, we only use Fan-less Power Supplies.  No air exchange with external environment.  
 

• Cabinet – The cabinet is vented and open. It does not need to be sealed because all the 
components are waterproof.  No possible problems with traditional leaking cabinets. 
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Formetco’s Heat Management 
 
The FTX product design process took three years.  The main hurdle in specifying and testing the 
components with regards to energy efficiency and heat dissipation.  We had to develop the correct 
balance of heat generated and thermal cooling effectiveness.   Heat testing and field testing has proven 
that the fan-less design of the FTX runs cooler in high temperature conditions than traditional cabinets 
with fans.  The FTX product started shipping at the end of 2014, we have almost 1,000 installations 
operating 24 hours a day 365 days a year from Cairo Egypt, Lima Peru, Phoenix Arizona and all over 
Alabama, Georgia and Florida.    
 
The basic theory is that if a LED Screen consumes less power it will generate less heat that needs to be 
dissipated.  The main cause of premature failure and reduced useful life of an LED Screen is Heat and 
Humidity.  Please review the following: 
 

• Energy Efficiency components and design uses less power so the LED Screen generates less heat to 
dissipate. 
 

• Louver face designed to reflect sunlight and solar heat up and away from the LED electronics.  By 
incorporation angle ridges in the background of the louver face, sunlight and heat is reflected up and 
away from the louver face.  This also increases the amount of surface area also improving the cooling 
capabilities.  This is called Formetco’s Louver Face Mirror Reflector Design. 
 

• LED Tile- 100% Totally Sealed front and back with a highly efficient heat conductive silicon potting 
material.  The LED tile Housing is completely filled without any air gaps; this improves heat dissipation.  
The conductive silicon pulls the heat away from the components to improve radiant cooling.  
 

• The power supply is enclosed in a sealed power supply box.  The power supply uses a special heat 
transfer material between power supply and the heat dissipating aluminum housing.  Delta has tested 
our design with the power supply suspended in the box not using the aluminum housing for additional 
cooling and have certified that their power supply will operate at a ambient temp of 70C/158F.   
 

• Each power supply box has one data receiver card.   On each data receiver card is a temp sensor.  Over 
the years, we have monitored the internal temperature of our F4X that uses a traditional cabinet with 
fans.  In 100F ambient temperature day, operating in direct sunlight on the face of the sign, the internal 
temperature on the receiver card will reach a temperature of just over 140 F.   The highest recorded 
internal temperature on the fan-less FTX this summer with 104F ambient temperature in direct sunlight 
recorded was 128F.   
 

• Total system testing - Formetco has tested a complete cabinet operating a full bright white in a heat 
chamber for 192 hours continually at 70C and 90% humidity without any operational issues.  
 

•  See Heat Test Reports- See the test report XSP-016 Power Supply Test Report at the end of this section.  



High Temperature & High Humidity Testing Report

Formetco Quality Assurance Testing Procedure

Sampling number：1PCS

6. Test method,condition and duration:

Test No.：XSP-135

3. Main evaluation purpose：reliability evaluation of products in production

1. Sample Info：

Part No.F16 Material Code：

2. State of test sample： product in production

Manufacturer ：ledman

Post-test

7. Criterion: LED display inspection specification

Name：Cabinet Applicable Ambient:Outdoors

9. Judgement:

　　　　　　　　Environmental Reliability Test Report

4. Test standard: Custom test methods provided by application division

(1) High-temperature and high-humidity test:70℃90%RH，all white pattern/192H

Start Date ：2015-3-20 Completion Date：2015-3-28

5. Environmental test device：Programmable constant temperature and humidity test chamber

8  Testing process: Initial detection(OK)→High-temperature and high-himidity test(OK)→Terminated detection(OK)→End

Judgement

Cabinet

Sample Name

System operating 
normally and without 

LED fail
OKOK

Picture description

Put the whole-white cabinet into the test champer , setting it as 70℃90%RH

Pre-test



LM-QR-024

Remark

Tested by/Date ： Chunheng Liu     
2015-3-31

Reviewed by/Date：Guozhong Zhu
2015-3-31

Rechecked by/Date：Shengwu Zhou
2015-3-31

Comprehensive 
judgement result

 After doing the 192H High-temperature and high-himidity Environmental Reliability Test ,it still running 
normally(Noted: This testing result is effective only for this sample.)

責Responsible departments will make an improvement plan according to the above defective condition.

"-": No test or no condition for testing

 

Running normally during and after the test



4.20 

214.20 

Current(A)

Appearance

(4) Switching surge test: ON 10S～OFF 10S/24H

OK

Voltage(V) OK

Sample No. 1#

Function

5. Environmental test device:Programmable constant temperature and humidity test chamber,Switching surge tester,salt spraying tester

4.20 

Tested by/Date ： Chunheng Liu   
2014-11-8

Reviewed by/Date：Guozhong Zhu
2014-11-8

Rechecked by/Date：Shengwu Zhou
2014-11-8

Comprehensive 
judgement result

 After doing the Environmental Reliability Test, we didn't find any abnormality, so this test's 
comprehensive judgement result is qulified.(Noted: This testing result is effective only for this sample.)

0Power(W)

Responsible departments will make an improvement plan according to the above defective condition.

leave outPicture description

(5) Salt spray test: test solution PH: 6.5-7.3/24H

4. Test standard:  sampling and unqualified disposal regulations for LED display products' reliability

(1) Low temperature test: -30℃/running with 85% of the 220V power load/24H

(2) High temperature test: 55℃/running with 85% of the 220V power load/24H

51.00 0

Testing process

2.State of test sample: raw material

Manufacturer:Delta

6. Test method,condition and duration:

Remarks "-": No test or no condition for testing

8. Judgement:

rate of change

OK

JudgementTest item Initial detection

7. Criterion: sampling and unqualified disposal regulations for LED display products' reliability

OK

OK

0

--

Terminated 
detection

Lighting Products' Environmental Reliability Test Report
Test No.: XSP-016

3. Main evaluation purpose: Reliability evaluation of raw material

Sampling number: 1PCS

Start Date: 2014-11-3 Completion Date: 2014-11-8

1. Sample Info:

Part No.: Material Code: L.B.182.TD4260-01

Formetco Quality Assurance Testing Procedure

Power Supply's Test Report

(3) Humid heat test: 45℃90%RH/running with 85% of the 220V power load/24H

Apperance inspection(OK)→Low 
temperature load(OK)→High 

temperature load(OK)→Wet and 
hot load(OK)→Switching 

surge(OK)→Salt spray 
test(OK)→Terminated 
detection(OK))→End

51.00 

OK

214.20 

Test No.: power supply Applicable Ambient: outdoor
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Power Supplies 

 
Formetco uses a Delta PMR-4V320WDE Fanless power supply.  The attached manufactures data sheet 
shows a Meantime between failures of 700,000 hours on page 3 under Reliability Data.   
 
Power Supply Key Features: 

• Manufactured by the number one power supply manufacturer in the world - Delta 
• Universal AC input voltage  
• Full corrosion resistant Aluminum case and chassis  
• Conformal coated 
• MTBF > 700,000 hours  
• Built-in active PFC and conforms to harmonic current IEC/EN 61000-3-2, Class A and Class D  
• High reliability with fan-less design and conductive cooling  
• Built-in DC OK and redundancy operation  
• Operating temp range specified to 70C 
• Hiccup mode (auto-recovery) non-latching for all modes, overvoltage/overcurrent/over 

temperature 
• Certified for worldwide use 

 
Historically Formetco has been 
using conformal coated power 
supplies for over 5 years.  There 
are three ways that conformal 
coating can be applied, brushed, 
sprayed or dipped.  The first two 
methods do not produce 
acceptable results.  Delta power 
supplies conformal coating is 
applied with a dipping process. 
 
This power supply draws a lower 
electrical inrush current than 
traditional power supplies.  In 
addition, it also emits less noise. 
 
Another advantage of the Delta 
power supply is its intelligent self-
monitoring.  In the event of an over-voltage or low power fault, the power supply goes into a safety 
mode and shuts down.  In a traditional power supply, the only way to restart a power supply that has 
shut down for these faults is to manually power cycling the LED Screen.  In the case of the Delta power 
supply, it continually monitors the incoming voltage and its own temperature and will automatically 
restart once the critical condition has passed. 
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Power supply percent of load calculations – The below chart shows the percent of load on the power 
supplies at various operating temperatures and load conditions: 
 

Temp 

Capacity (ea.) 
Two power 
supplies are 

used  

Total Load  - 
4,800 Pixels 

7,500NIT 
White 

Percent of 
Capacity at 
Full Load 

(ea.) 

Percent of 
Capacity at 

Normal 
Operating - 40% 

(ea.) 

Night Time 
Percent of 

load 
40 252 288 57.1% 22.9% 3% 
50 226 288 63.7% 25.5% 3% 
60 189 288 76.2% 30.5% 4% 
70 152 288 94.7% 37.9% 5% 

 
The power supply is enclosed in a 
sealed power supply box.  The power 
supply uses a special heat transfer 
material between power supply and 
the heat dissipating aluminum 
housing.  Delta has tested our design 
with the power supply suspended in 
the box not using the aluminum 
housing for additional cooling and 
have certified that their power supply 
will operate at a ambient temp of 
70C/158F.   
 
The power supply can also be wired in 
a parallel configuration for 
redundancy.  Because of the high 
mean time between failure, and low 
observed failure rate, we have opted 
not to utilize the redundancy configuration as it can reduce the efficiency of the overall power supply 
system by up to 10%. 
 
The Delta power supply is equipped with screw terminal connections.  In the prior 4 years with the F4X 
product line, we used power supplies with quick disconnect molded connectors.  Through the F4X’s 
product life we have encountered an unacceptable failure rate with this type of connector.  In the 
design criteria for the FTX product we searched for a power supply with a high mean time between 
failures rating, so that the need to replace a power supply was minimized and the quick disconnect 
connector unnecessary.   
 
The recorded failure rate of the Delta Power supply is less than .005% 
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A power supply failure typically takes out 6 to 12 Sq.Ft of the sign area.  
 
For our service made simple instructional video scan the QR code: 
 

FTX Power Supply Change 
https://www.youtube.com/watch?v=51SxPI0mDZs   

https://www.youtube.com/watch?v=51SxPI0mDZs
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