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FIGURE 1
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FIGURE 2
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allow the total use of the insulated duct and you may need to use a combination of the two duct 
types. Some situations will require the use of non-insulated duct, but will require insulating the 
duct after the installation with an insulation wrap. All duct runs should be as short and straight 
as possible. Every 90 degree turn in a duct reduces performance by about 14%. Ducting 
should be tied to a permanent structure every foot or two to eliminate sagging. Using tie wraps, 
insure ducting is appropriately fastened to each supply air grill.

Another important consideration is the physical size of the supply air grills. 4” round grills Another important consideration is the physical size of the supply air grills. 4” round grills 
require a 4.5” hole and the duct merely slides over the neck of the grill. a four inch rectangular 
grill usually measures 4”x8” for the hole size but also requires a plenum or transition box 
behind the grill, also measuring 4”x8” to extending approximately four inches behind the wall. 
These boxes are needed to attach the air duct to the grill and are required for every size 
rectangular supply grill.

FIGURE 3
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FIGURE 4
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FIGURE 6
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FIGURE 6 CONT’D
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FIGURE 6 CONT’D

9.) Once the thermostat is programmed and tested, move on to the remainder of the install and 
cleanup.
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The condenser’s job is to condense the refrigerant. When the refrigerant leaves the 
compressor it is a very hot gas. The hot gas enters the condenser and as it flows from the 
condenser inlet to the condenser outlet it gets cooled and converts from a gas to a liquid. 
Condensers can take many different forms but on FMMS air conditioners the condenser is the 
water coil that uses seawater or freshwater to cool the refrigerant gas into a liquid. The 
condenser is the location for the area of very high pressure in the system and must be made of 
a very durable material. R410A operates at between 300 to 500 psi based on various condtions 
and FMMS water coils are rated for 650 psi during normal operation and are made of copper and FMMS water coils are rated for 650 psi during normal operation and are made of copper 
and cupronikel for durability. Close to the condenser is a high pressure safety switch that will 
stop the unit from running if the condenser pressure rises too high. This pressure switch is set 
to go off at 600 psi and reset at 475 psi.

The evaporator and the expansion device are paired together after the condenser to perform 
the opposite task. The cool liquid refrigerant hits the expansion device and as it passes through 
it moves into an area of low pressure in the evaporator coil. In the evaporator the pressures 
drop from the 300+ psi in the condenser down to between 110 and 135 psi under normal 
operation. In this low pressure environment the refrigerant changes from it’s liquid state to a 
gas, and this transition creates a cooling effect.  Air is passed over the evaporator coil and 
temperature and humidity are removed. The BTU rating of the air conditioner determines how 
much temperature and humidity are removed based on the volume of air that moves through much temperature and humidity are removed based on the volume of air that moves through 
the evaporator coil. As the refrigerant leaves the evaporator coil it heads back to the 
compressor to start the process all over again. This repeats until the thermostat tells the air 
conditioner to stop running.

The refrigerant is a clear and colorless chemical. At room temperature R410A is over 200 psi in 
a pressurized refrigerant tank and in an air conditioner when it is off and has not run recently. 
Caution is advised any time refrigerant charging or servicing is involved. Because of the very 
high resting pressure, any major leak or sudden discharge is cold enough to cause frostbite 
within several seconds of exposure. Any time connecting or disconnecting gauges is usually 
the point to be aware of refrigerant exposure to skin. Should any refrigerant contact the skin or 
eyes it should be immediately washed with lukewarm water. Refrigerant and oil in an air 
conditioner are designed to be compatible with each other and mix very well as they flow conditioner are designed to be compatible with each other and mix very well as they flow 
around the circuit. This oil is often helpful for finding leaks on joints or coils as the refrigerant 
leaves behind an oil residue near the leak location.

(Figure 7 and Figure 8) show a diagram of how a heat pump air conditioner works in the 
forward direction (cooling mode) and in the reverse direction (heat mode). For heat mode the 
only thing that changes is that the water coil becomes the evaporator coil and the previous 
evaporator coil becomes the condensing coil. All other descriptions remain the same.
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FIGURE 7

FIGURE 8
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Check the wires both behind the thermostat and at the electrical control box and both visually 
inspect and check to make sure the wires are intact and properly connected. If you have a 
multimeter, place it in VAC mode and there should be between 24 and 28 VAC with one lead on 
the “R” wire and one lead on the “C” wire in a 5-wire setup which is the current configuration for 
FMMS units. If the thermostat has 4 wires there should be between 24 and 28 VAC with one 
lead on the “R” wire and one lead on a nearby ground.

If the thermostat has batteries and you are troubleshooting the unit, replace the batteries with a If the thermostat has batteries and you are troubleshooting the unit, replace the batteries with a 
fresh set to make sure they are not the culprit. Many thermostats have an indicator of some 
kind that the batteries are low, but there are models that may not indicate this. If the thermostat 
is a 4-wire setup the batteries are an essential component for the thermostat to function. If the 
thermostat is a 5-wire setup with the optional “C” wire, the thermostat draws power from the air 
conditioner 24 VAC transformer to operate. This means that batteries can typically last for 
years or thermostats that do not have batteries at all are able to function such as “Wi-Fi” 
enabled thermostats.enabled thermostats.

Place the thermostat in the desired mode and wait the designated delay time for the unit to 
operate. Many thermostats have a 3 to 5 minute delay before the unit will operate. This is a 
short cycle prevention feature to make sure the unit has adequate rest time between off and on 
for system longevity. You may hear an audible click inside the thermostat when the 
communication pathway is activated to operate the unit.

If the thermostat is a suspected culprit for operational issues a jumper may be placed on the 
electrical box thermostat terminals to bypass the thermostat and its wiring. Always turn off the 
main power when attempting to place or adjust a jumper. Using a solid piece of wire to jumper 
between the terminals should result in unit operation as follows:

-A jumper placed between the “R” terminal and the “G” terminal will result in only the fan 
operating. No other component should operate or receive power. There is no harm in letting the 
fan operate for an extended period of time.

--A jumper placed between the “R” terminal and the “W” terminal will result in an audible “click” 
at the unit on a reverse cycle heat model. This is the reversing valve operating the switching 
solenoid. There is no harm in letting the solenoid remain powered for an extended period of 
time. It is not recommended to place a jumper between “R” and “W” on a cool only or electric 
heat model unit. In a cool only unit, nothing will happen. In an electric heat unit, the electric 
heat strip will become powered and if it remains powered for anything longer than a few 
seconds with no fan operation it will burn up a fusible link high temperature safety device and 
no longer function.no longer function.
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If the unit is not operating in any mode attempt the jumper method described previously to 
eliminate the thermostat and thermostat wiring as the cause. If the jumpers do not force the 
unit to operate proceed to turn off the power and remove the lid of the electrical box. Once 
inside the electrical box you will need to understand the pathways all the wires take in order to 
find where operation is being prevented. Review the following wiring diagrams for your model. 
If you have a cool only unit, the reverse cycle wiring diagram is the correct wiring to refer to. 
The only difference will be the absence of the reversing valve. Full size diagrams are available 
on our website or by request with our technical support team.on our website or by request with our technical support team.
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1: Heat Strip (Yellow Wire)
2: Compressor S (Red Wire)

3: High Pressure Switch (Black Wire)
4: Compressor C (White Wire)
5: Heat Strip (Blue Wire)
6: Ground (Green Wire)

7: High Pressure Switch (Red Wire)7: High Pressure Switch (Red Wire)
8: Fan Power (Purple Wire)
9: Fan Neutral (Pink Wire)
10: Freeze Stat (Brown Wire)
11: Compressor R (Black Wire)
12: Freeze Stat (Brown Wire)

1: Reversing Valve (Yellow Wire)
2: Compressor S (Red Wire)

3: High Pressure Switch (Black Wire)
4: Compressor C (White Wire)
5: Reversing Valve (Blue Wire)
6: Ground (Green Wire)

7: High Pressure Switch (Red Wire)7: High Pressure Switch (Red Wire)
8: Fan Power (Purple Wire)
9: Fan Neutral (Pink Wire)
10: Freeze Stat (Brown Wire)
11: Compressor R (Black Wire)
12: Freeze Stat (Brown Wire)
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device located underneath the plastic cap of the compressor and is right next to the (3) 
terminals on top of the compressor. If an external overload is tripped while the compressor is 
cool it may be faulty. Wait up to 10 minutes for it to reset and if it does you should hear an small 
audible “click”. If it has not reset after 10 minutes with the compressor cool then the overload is 
faulty and can be replaced without replacing the compressor. If the compressor is extremely 
hot it may take a little longer for the overload to reset but with the plastic cover off and main 
power turned off the overload should still reset within 10 minutes. To see if the overload is 
tripped for an external overload, remove the white or black white attached to the top of the tripped for an external overload, remove the white or black white attached to the top of the 
overload. Place your multimeter in OHMS or CONTINUITY mode and place one lead on top of 
the overload and the other lead on the compressor “C” terminal. If there is no continuity “beep” 
or the meter reads “OL” then the overload is tripped and if deemed faulty will need to be 
replaced. If the multimeter “beeps” or displays 0 OHMS then go to the next sections for testing 
the compressor terminals and capacitor. To see if an overload is tripped for an internal 
overload, remove the BLACK, RED, and WHITE wires connected to the “R”,”S”, and “C” 
terminals.terminals. Take note of what color goes to what terminal, taking a picture beforehand is a great 
way to make sure they are not hooked up incorrectly. Place your multimeter in OHMS mode 
and place one lead on the compressor “C” terminal and one on the compressor “R” terminal. If 
the multimeter reads “OL” then the internal overload is tripped and if deemed faulty will need to 
be replaced. If the multimeter reads a number go to the next sections for testing the 
compressor terminals and capacitor.

Testing the compressor terminals is verifying the resistance values between the windings of the 
compressor motor. Every electric motor has a designed amount of resistance when it is built to 
determine how it will operate. With a multimeter set to OHMS mode each terminal needs to be 
tested in regards to the others. The value between “R” and “C” will be the lowest, the value 
between “S” and “C” will be in the middle, and the value between “R” and “S” will be the highest 
and will also be the sum of the previous two values. See the diagram below:

R
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 Ω 0.7 Ω

0.9 Ω
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S
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