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Introduction: 

 This report concerns an experiment on the effectiveness of ThermaCote in 

reducing the heat load on passengers boarding bridges which was conducted at 

Hartsfield-Jackson Atlanta Airport from July 12 to August 15 2013. 

 

Existing Conditions 

Passenger boarding bridges, air bridges, skyways and jet ways refer to the 

enclosed, adjustable bridges that provide direct passenger access between the terminal 

and aircraft.  The bridge is mechanically driven, and able to pivot, telescope, raise and 

lower in order to accommodate a range of aircraft. 

The boarding bridges are not directly air conditioned.  Mounted under the 

bridge is an air handling unit, which provides pre-conditioned air to the aircraft while 

it is parked at the gate.  During boarding and disembarking, air is exchanged between 

both the aircraft and the bridge, and the concourse and the bridge.  As a result, 

conditioning the air in the bridges is inefficient and uncomfortable. 

 

ThermaCote 

ThermaCote is described by its manufacturer as “a single component spray 

applied thermal barrier coating encompassed of ceramics and acrylics (water based).”  

It claims to increase the R value of assemblies by reducing thermal bridging, as well 

as reducing solar and radiant heat gain.  Applied to the boarding bridge, it should 

reduce heat gain, lower interior temperature, and provide energy savings.  

 



   
 

 

Procedure: 

 

Figure 1 

 

Two passenger boarding bridges were tested for a period of five weeks (July 

12 to August 15).  The bridge at gate E34 was treated with a 20 Mil (.5 mm) coat of 

ceramic thermal barrier (see Appendix A).  The bridge at gate E36 was left untreated.  

Dry bulb temperature readings were taken at five minute increments at three points 

inside of each bridge, as well at outside of each bridge (see Figure 1, Appendix B). 

 

Results 

Flights 

During the sample period, the treated bridge experienced 125 arrivals and 114 

departures, with a total of 130 unique flights and 103 flights with both arrival and 

departure times given.  The uncoated bridge experienced 121 arrivals and 108 

departures, with a total of 124 unique flights and 102 flights with both arrival and 

departure times given.  There was an average of 3.7 and 3.5 aircraft in each gate 

respectively.  Flights ranged from 7 am to 1 am.  For aircraft with both arrival and 

departure times given, the average time in gate was 110 minutes, while the median 

was 79 minutes.  
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Temperature 

During the sample period, outside temperatures ranged from 65°F (18.5° C) to 

105° F (40.5° C).  Outside temperatures at the treatment terminal were on average 

0.23° F (.13° C) higher than at the control terminal.  The average daily high was 95° 

F (35° C) while the average low was 71°F (21.5° C). 

 

(Figure 2) 

On average for the entire testing period, the interior temperature of the coated 

bridge was 2.3° F (1.3° C) lower than the uncoated bridge.  While the average 

temperature inside of the uncoated bridge was 1.4° F (0.8° C) higher than the outside 

temperature, the temperature inside of the coated bridge was 0.9°F (0.5°C) lower than 

the outside temperature (see Figure 2)  
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Since the length between arrivals and departures vary, looking at the 

temperatures before, during, and after each arrival and departure (figure 3) reveals the 

trends during these times (these charts are presented with greater detail in Appendix 

C).   

As the graphs show, temperatures drop quickly in the 10 minutes after arrival, 

while passengers are disembarking the aircraft and the doors to the concourse are 

opened.  While the non-coated bridge sees temperatures rise back to previous levels, 

the bridge coated with ThermaCote continues to decline in temperature until boarding 

(20-30 minutes before departure), when both  temperatures drop again. 

 

Heat Gain/Energy Savings 

Without knowing the rate of air conditioning at either gate, we can calculate 

the heat load reduction from the difference in temperature change under equal AC 

power.  For each flight with both arrival and departure time given, we can use the 

equation: 

 

Average Bridge Interior Temperature Relative to Exterior Temperature

  

Figure 3 
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Where  

Tempd = Average interior temperature at departure 

Tempa = Average interior temperature at arrival 

Timed = Time of departure 

Timea = Time of departure 

Mair = The estimated mass of air in the bridge.  As the bridge can vary in length from 

approximately 50 to 100 ft. in length (17.5-33.5 m), the volume of air at any 

given time must be estimated.  For the purpose of calculation, the interior air 

volume will be assumed to average 5040 ft
3
 (142.7 m

3
), and the density of air 

will be averaged at 0.07 lb/ft
3 

(1.15 kg/m
3
). 

 

Cair = The specific heat of air is 1.006 kJ/kg 

 

 This gives an average net heat gain of -142.7btu/h (-0.04kW) for the treated 

terminal, and -73.2 btu/h (-0.02kW) at the uncoated terminal.  Thus, the coated bridge 

experienced a heat load reduction of 69.5 btu/h (0.02 kW). 

Given the number of flights a day and the average turnaround time, the total 

energy savings would be around 450 BTUs (.13 kWh) per day.  This average includes 

flights from 7AM to 1AM and represents the average energy savings throughout the 

day.  These savings would be split between the concourse and the preconditioned air 

coming from the plane.  

 

 



   
 

 

Conclusions 

 Temperatures in the bridge coated with TermaCote was consistently at least 2-3°F 

(~1.5°C) lower than in the uncoated bridge.  The temperature difference appears 

around 10am and lasts through the night.  

 The coated bridge was cooler at arrival, and continued to get cooler until departure.  

The coated bridge was consistently closer to human comfort levels. 

 The coating appeared to reduced heat gain by an average of 69.5 btu/h (0.02 kW). 

 The energy savings from the coated bridge were ~450 BTUs (.13kWh) a day.  Those 

savings are split between the concourse and the preconditioned air handlers attached 

to the bridge. 

 Since the product works in part by reflecting solar radiation, the savings do not 

necessarily apply to cold weather.



   
 

APPENDIX A:  



   
 

APPENDIX B: Photos of Installation 

  

 

Left Outer Side Entrance 

 

Left Outer Side 

 

Inside View From Entrance 

 

Bridge Data Logger 

 

Typical Data Logger installation 

 



   
 

APPENDIX C: Graphs
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APPENDIX C: Graphs      
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