Evaporator Performance Test Procedure using Artikool

Required tools:

2 – Accurate electronic thermometers

1 - Clean white shoelace.

1 – Psychrometric Chart.

This test is designed to check the performance of the evaporator. It is assumed that the air conditioner (or refrigeration ) equipment is a direct expansion unit. This means, Freon refrigerant flows inside the evaporator which operates as an “air to refrigerant” heat exchanger.

The purpose of the test is to measure the return air temperature and the cold air supply temperature. Then, using the two sets of readings, to  determine the total heat absorbed by the evaporator.
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Figure 1. Two electronic thermometers for the test. Note one of the probes inserted into a hollow shoe lace which is fastened to its lead.

Pre-test checks

Artikool is a high quality, space age, state of the art lubricant. It, in no way, will fix any existing problem the unit may already have, always make sure the unit is in good working condition according to its age and application:

1. Make sure the unit’s filters are clean, evaporator and condenser coils are unobstructed and fins are straight and not falling off due to corrosion. The ability for both coils to exchange heat with their surroundings is paramount to the performance of the unit. Wash filters and coils. If coils’ fins are missing or falling off, do not do the test. You’ll be better off replacing the bad coil with a new one for an improved heat exchange and way better performance of the unit.

2. Ensure the refrigerant charge is proper. Check for a clear sight glass with no bubbles. If charge is low, add refrigerant as per the manufacturer’s recommendations. An overcharged unit is as bad as an undercharged unit. Make sure the proper charge is added. When the unit is overcharged, a high pressure reading at the discharge coil, high amperage draw and excessive sub-cooling are symptoms. 

3. Proper air volume through the evaporator coil determines the air temperature differential. Check for proper fan belt tension, misalignment, wear and tear. A loose belt may cause a lower air volume which will affect the performance of the unit. A squealing sound at fan motor startup is a sign of a loose belt.  Check also for corrosion of fan motor support brackets which may be weak and render any belt tensioning useless.

Thermometer check:

Make sure that both thermometers display the same temperature in still air (do not use the shoelace sock here). Having one thermometer with two temperature probes is ideal as the same circuitry inside the thermometer will ensure both readings to be equal and no differences in calibration will exist.

The reason for the sock is to obtain what is known as the “Wet Bulb Temperature”. The other probe will measure “Dry Bulb Temperature”. The temperature normally reported by the weather man is “Dry Bulb Temperature”.

Wet Bulb Temperature determines the heat contents of air and when compared to Dry bulb Temperature, determines the ability of air for moisture absorption. These two readings are used by Weather reporters to determine Relative Humidity (%RH) which is expressed as a percentage.

The test.

The test should be performed prior to doing any change or modification to the air conditioning or refrigeration unit. Record time of the day, day of the week, outdoor ambient temperature (both wet and dry bulb temperatures).

Recording evaporator temperatures

Get access to the return air duct next to the equipment. Get the shoelace wet by dripping clean water on it. The quality of the water is important here, the cleanliness of the white sock is as well. If the sock is dirty, replace it. Contaminants may affect the boiling point of water in this case. Ideally, distilled water is required, however,  clean condensed water from the evaporator may be used as it more closely matches distilled water quality compared to tap water which may have chemicals added to it to keep bacteria at bay.
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Figure 2. Cold Air supply and Return Air ducts in an evaporator air handler unit.

Place both temperature probes right at the entrance of the evaporator return air grille. In case of a packaged unit, go up to wherever the unit is, locate where the return duct is and remove a cover next to it, insert both temperature probes so they hang freely in the return air stream without letting the probes touch any internal surface of the unit. Put the cover back on its place and watch the thermometers displays. Note: When you remove covers, make sure this entire operation of removing covers, placing the probes and putting covers back on don’t take too long as evaporator pressure may drop drastically therefore wet bulb probe humidity may dry away before the evaporator pressure stabilizes. Make sure the wet bulb sock is wet before placing it inside the return air stream.

You’ll notice how temperature readings start to drop rapidly, watching that the reading corresponding to the wet bulb probe drops lower than the dry bulb. Wait approximately between 3 to 5 minutes or until the wet bulb readings reaches its lowest reading, then record both dry bulb and wet bulb readings. If you notice that the wet bulb reading reaches a minimum and then starts to go back up, that’s a sign of the white sock’s humidity evaporating away. Record the lowest wet bulb reading reached.

Do the same for recording dry and wet bulb temperatures of cold air supply off the evaporator coil. If the supply air is too far away from the evaporator coil, go back to where the unit is and locate a cover next to the supply air duct and remove it to perform the same procedure for placing the probes as indicated in the return air section. Record readings.

Remember that leaving the evaporator unit open too long lowers the evaporator pressure and you’ll have to wait longer to have valid readings until the unit stabilizes.

Example of readings:

A 240,000 BTU/hr evaporator unit was going to have Artikool added to its compressor. After having done all the different checks mentioned in the pre-test section above, temperature readings were taken:

Return Air Temperature



DB Temperature =
76.0 °F



WB Temperature =
65.7 °F

Supply Air Temperature



DB Temperature =
59.7 °F



WB Temperature =
57.3 °F

Plugging the values in the Psychrometric Chart, we have:

Return Air Enthalpy =
30.5 BTU/lb

Supply Air Enthalpy =
24.7 BTU/lb

The difference of the two numbers is the heat absorbed by the evaporator per pound of air:

Heat absorbed = 30.5 BTU/lb – 24.7 BTU/lb =  5.9 BTU/lb of air.

In order to obtain the exact BTU/hr of heat absorbed by the evaporator, the actual air flow rate in cfm would need to be determined. The same Psychrometric chart gives the corresponding specific volume of air at each set of points, the graphed values look like the ones in Figure 3.
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Figure 3. Before treatment values shown on the Psychrometric chart. This chart is designed for sea level use.

After the readings were taken, Artikool was added. Then, 1 week after, a new set of readings were taken. This time, it was tried to have the readings taken with approximately same outside ambient temperature and same time of the day, same day of the week, to have similar loading conditions in the unit.

The thermostat set point is such that the unit couldn’t reach the temperature in a short time shutting down the compressor. Set point was set at 72 °F so, at noon, which was the time the readings were taken, the unit would have maximum loading due to sun heat load.

Return Air Temperature



DB Temperature =
76.1 °F



WB Temperature =
65.7 °F

Supply Air Temperature



DB Temperature =
58.8 °F



WB Temperature =
56.2 °F

Plugging the values in the Psychrometric Chart, we have:

Return Air Enthalpy =
30.5 BTU/lb

Supply Air Enthalpy =
24.0 BTU/lb

The difference of the two numbers is the heat absorbed by the evaporator per pound of air:

Heat absorbed = 30.5 BTU/lb – 24.0 BTU/lb =  6.6 BTU/lb of air.
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Figure 4. Graph points after 1 week on same unit.

Increase in Performance:

All this procedure is intended to show how by improving the heat transfer capability of the evaporator, there is an increase in performance of the unit. Using the two differences found in the “Before” and “After”, we have:

Before differential = ΔH1 = 5.9 BTU/lb

After differential =  ΔH2 =  6.6 BTU/lb

% increase in heat absorption =[ (ΔH2 – ΔH1) / ΔH1] x 100%

% increase in heat absorption =[ (6.6 – 5.9) / 5.9] x 100%

% increase in heat absorption = 11.94%

In the case of a properly sized unit, this increase in heat absorption or increase of performance should translate into a reduction of running time of a very similar proportion.

This procedure does not include the savings incurred due to the reduction of friction in the compressor. In order to also include these savings, a KWH meter should be used and the energy consumption carefully monitored to come to a conclusion on savings.

Psycrhometric charts may be obtained from www.heatcraft.com to help graph the different points.

