Transport Refrigeration Evaluation & Analysis
Thermo King
Riviera Beach, FL
Performance Evaluation November 7, 2011 – November 29, 2011

Project Details
Location:

Riviera Beach, Florida

Equipment:

Thermo King Model Super II TC12 B/M # 092139 / Serial 11584Q8816

Purpose:
Establish Baseline Performance
Install Cold-Plus ™
Measure Post Installation Performance
Determine Percentage of Performance Improvement
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Theory: Cold-Plus™ will treat the insides of the copper tubing, reducing the oil fouling of the refrigeration system. This reduction of oil fouling
and changes in pool boiling characteristics will increase the heat transfer ability of the system, allowing it to do the same work with less energy.
Method of evaluation: Compare two sets of conditions, one set of before we added Cold Plus™ to the system and one set after we added
Cold Plus™ to the system.
We need to define some terms for this test.
Work: for this test, the work performed by the refrigeration unit is the amount of btu’s removed from the interior of the refrigerated trailer. The
heat (false load) that we put inside the unit is a fixed electric heater and an air handler to circulate the heat generated in the trailer. The
additional load came from the heat gain of the walls of the trailer as heat moves from the outside inward.
Energy: for this test, is simply fuel consumed. The fuel tank was topped to an exact level and at the end of the pre-test and post-test the fuel
was restored to the same exact level. We weighed the fuel supply tank before and after to calculate the exact weight of fuel used for the two
different runs.
Data logged: Roland Engineering set up an On-Set data acquisition system and set up to log seven channels. We logged two return air
temps, two supply air temps, on the interior of the trailer, one ambient air temp and one surface temp on the exterior of the trailer. We also
used a CT to measure current flow to the “false load” and air handler.
Calculations : Three things must be calculated to compare the pre and post treatment values.
Heat gain from the “false load”: the electric heat and blower motor draw 8 amps of 230 volt (single phase). The calculation for the “false load”
heat then would be (8x230x3.414) or 6281 btu’s. The CT reading is 5.0 when the full load is there and an adjustment was made in the individual
15 minute logging to adjust for slightly over or below the full load, i.e. if the CT reading for the period was 5.1 then the heat calculation would
be 5.1/5 x (8x230x3.414).
Heat gain for a 15 minute period. The physical heat gain would be a calculation of the square footage of exposure times the 1/R factor for
the insulation times the delta T. (the temperature difference between the outside and the interior) To account for the fact that one side of the
trailer was exposed to direct sun light, 50% of the exposed footage considered surface temp as the outside temp, and the other 50% of exposed
footage considered the ambient temp as the outside temp. The sum of both of these heat gains would equal the total heat gain through the walls
of the trailer. The doors of the trailer remained closed through the test and therefore calculation on the change in the latent heat values were
not considered. These values may not be “absolute” in the amount of heat moved, but the conditions of the trial run before and after the
treatment will be very similar so that the comparison should be of value.
Fuel Used: The on-board fuel tank was topped off to an exact level before the start of the test after the pre-treatment run and after the
post treatment run. The fuel used was determined by weighing the source fuel tank before each topping off the on-board fuel tank.
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Day Two – Pre-Treatment

Defrost
Period

Day One Post-treatment

Defrost
Period

Day Two Post-treatment

Defrost
Period

Transport Refrigeration Evaluation Summary
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ΔT Summary

Evaluation & Analysis Summary
Test results:
Our goal was to compare the amount of work done with a pound of fuel before and after treating the system with Cold
PlusTM. Luckily we had two similar days (ambient conditions) to compare.
The total work done by the refrigeration system for the before (Cold Plus) days, was 251,881 BTUs.
The total work done by the refrigeration system for the after (Cold Plus) days was 256,374 BTUs.
These values illustrate that we did 1.78% more work in the two after (Cold Plus™) days.
The fuel used doing the before work, was 129 pounds, and the fuel used doing the after work was 112 lbs. These values
Illustrate that we used 15.18% less fuel in the after (Cold Plus) days.
Both of the factors above are of benefit to our system, therefore we would add the benefits to get a total improvement of
16.96%.
Review of the data would show that the temperature drop across the coil on average was 9% greater in the after days.
This would suggest that the system had more strength or capacity, but our goal for this test was to demonstrate
efficiency, not specifically capacity.
Conclusion:
Comparing the “before” and “after” treatment data, demonstrates an improvement of nearly 17% less fuel consumed
while doing the same amount of work, demonstrates an improvement in efficiency. The 17% increase in efficiency
should directly result in a 17% savings for every hour that the machine runs.
Comment: Observing the temperature drop across the evaporator, we noticed that the second day of the “after”
treatment run had the highest temperature drop. Cold Plus™ needs run time to take effect, and the only run time,
was the two days of “after” treatment operation. I think the system will continue to improve as the Cold Plus™
finishes treating the inside of the tubing.
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