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THE FUNCTION OF THE RUN CAPACITOR

Jeff Guldan

irst let’s talk about induction motors. In order

for an Induction motor to achieve rotation, both
the start and run windings must be energized, but
slightly out of phase with each other. Once the motor
starts, the start winding will burn out if it is left in
the circuit. It either has to be disconnected complete-
ly or neutralized (for lack of a better term).

In the case of a split phase motor, like most common
single phase belt drive motors, the start winding is
disconnected from the circuit by a centrifugal switch.
When the motor reaches about 75% of it’s operating
speed, enough centrifugal force is produced to drive
a pair of weights to swing outward, opening a
switch, which disconnects the start winding.

Another type of induction motor is the PSC motor. It
uses a run capacitor to aid in starting the motor and
also to help the motor to run more efficiently. The
run capacitor is wired in series with the start wind-
ing. When voltage is applied to the motor, current
flows through the run winding immediately. Because
the current has to flow through the capacitor before
the start winding, there is a lag. As a result, the cur-
rent flowing through the capacitor provides a phase
shift large enough to start the motor.

As the rotor speed increases, a counter EMF (back-

voltage), will be produced in the start winding. That
will limit the current through it to less than one amp
when the motor reaches full speed. Because the cur-
rent is so low, the start winding will not overheat.
Both the capacitor and the start winding remain in
the circuit the entire time the motor is running, thus
the name “Permanent” Split Capacitor motor. That
explains how the run capacitor aids in starting the
motor, but how does it help the running efficiency?

The reason this type of motor is called an induction
motor is that when the windings are energized, they
“induce” a magnetic field on the rotor to generate
motion. This creates a lagging power factor. The job
of the capacitor is to correct the power factor.

This chart shows the power factor of three different
circuits. In each, the blue line (E) is the voltage, the
red line (I) is the current, and the green line (P) is the
power or wattage.

In a purely resistive circuit, like an electric resistance
heater, the voltage and the current wave forms are in
sync (or close). They pass through the maximum and
minimum point and pass through the zero axis at the
same time. They have a power factor of 1.

In an inductive circuit, like an induction motor, the
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WISCONSIN STATE PLAN REVIEW SUBMITTAL REVISIONS

Allyse Panaro

((/V ithin the last few months, the Wisconsin plan review time has increased dramatically from plan reviews
within a few months to more recently, taking a couple months just to get the review date back. The long
review times have left many people to hold up construction or start un-permitted work. The state has realized
this is a problem and has started to overhaul their process to shorten wait times and increase efficiency.

As of February 24, 2020, the state now requires all plan review information to be submitted 10 business
days prior to review. If all plan review information is not received prior to 10 business days, the review date
will be forfeited and removed from the schedule.

In order to meet the state’s new requirements, we will now be requesting a minimum of 1 month

when requesting our plan review dates. Please plan ahead and keep this new lead time in mind when
discussing scheduling for new jobs.

Contact Monroe Equipment’s Engineering Department today to get your new job on our schedule.

LGMV MOBILE APPLICATION

Kenneth Jung
App for LG Mini-split and Multi-head systems

n the past when servicing a LG mini-split system, a LG

SIM’s tool - a device that is unique to the LG product
line, along with a downloadable app, could be connected to
the outdoor unit providing a true real-time monitoring view
of the system.

With the SIM’s app, you had the ability to view the sys-
tems’ operation and the logic of the main printed circuit
board assembly (PCBA). This would provide useful service
information that is not typically measurable in the field.

As I stated in the first line of this article, this worked in the
past. LG has stopped the support of the original SIM’s tool
app. You will no longer be able to establish the communica-
tion connection between the app and the SIM’s device,
however, don’t toss the SIM’s tool!

Now there is a new LG app “Mobile LGMV”. You will need to download the “Mobile LGMV” app from the
Play Store for Android phones. If you have an Apple phone, it will not work at all on an existing phone. You
are able to use an Apple iPad. Once you have downloaded the app, it will connect with LG equipment
through the same SIM’s tool connection that you used in the past.

The new Mobile LGMV app does everything that SIMS did and more. It can give temperatures, pressures
(available option on some units), and other information not previously available with SIM’s as well as being
able to record real-time operational data and more.
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PROPER LEAK CHECKING AND EVACUATION PROCEDURES

Kevin Griesemer

Leak Test Procedure

LEAK TEST

OUTDOOR UNIT

TO VAPOR
SERVICE VALVE
[ 1]
NOTE - Position
canister to deliver
liquid refrigerant. =

NITROGEN HFEC-410A

Let us begin leak checking by assuming you already have your manifold gauge set hooked up to the system. You just
finished brazing and had nitrogen sweep running through the system to displace oxygen and prevent black soot (caused
from oxidation) from forming. In other words, you are off to a great start. Your objective is clean, tight and dry (CTD).

After the line set has been connected to the indoor and outdoor units, check the line set connections and indoor coil for
leaks. Use the following procedure to test for leaks:

1.

2.

Make sure the manifold valves are closed, disconnect your nitrogen cylinder used during brazing and connect the
cylinder of refrigerant to the center port of the manifold. Open the liquid valve on the cylinder.

Open the high-pressure side of the manifold and allow refrigerant into the line set and indoor coil. Weigh in a trace
amount of approximately two to three ounces of liquid refrigerant. Close the valve on the cylinder and the valve on
the high-pressure side of the manifold. Then, disconnect the refrigerant cylinder.

Reconnect the nitrogen cylinder to the center port of the manifold. Make sure you have a pressure regulator on the
nitrogen cylinder so that you can regulate the amount added in the next step.

Add nitrogen to the manufacture recommend level. Open the valve on the high side of the manifold gauge set in
order to pressurize the line set and the indoor unit.

After a few minutes, release some pressure at one of the service ports and verify the refrigerant added to the system
prior is measurable with a leak detector. With the system seal, if you maintain pressure there is no leak. However, if
pressure drops use your leak detector to find the leak and make the necessary repairs. After your repairs, start the
leak check procedure over.

Once you are confident there is no leak, release the nitrogen/refrigerant charge from the system. This will not be in vio-
lation of Section 608 of the EPA clean air act, given the amount is minimal.

“CHECKING AND EVACUATION PROCEDURES” Continued on page 4
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“CHECKING AND EVACUATION PROCEDURES” Continued from page 3

Evacuation Procedure

OUTDOOR MANIFOLD
UNIT 1/4 SAE TEE WITH SWIVEL GAUGE SET
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SERVICE VALVE
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NITROGEN canister to deliver
liquid refrigerant.

HFC-410A

TO LIQUID LINE
SERVICE VALVE

!

Begin by attaching a valve core removal tool to both the high and low side and remove the cores from service
valves. This will allow you to tee in a micron gauge (as seen in the picture above) and easily put the Schrader cores
back in place when done.
A - Connect low side of manifold gauge set to valve core removal tool on the vapor line.
B - Connect high side of manifold gauge set to valve core removal tool on the liquid line.
C - Connect available micron gauge on one of your valve core removal tools on the tee side.
D - Connect the vacuum pump to the center port of the manifold gauge set. Make sure you have clean oil at the
proper fill level in the pump. The center port line will be used later for both the refrigerant and
nitrogen containers.
Now that everything is connected go ahead and open both manifold valves and start the vacuum pump. If you have
a pump purge valve, it should be in the open position at start up to remove moisture. Evacuate the line set and in-
door coil until a slight vacuum is indicated on the micron gauge.
During the early stages of evacuation, it is desirable to close the manifold gauge valve at least once. A rapid rise in
pressure indicates a relatively large leak. If this occurs, you may want to put nitrogen on the line set and coil and re-
check for the leak. If the pressure does not rise rapidly, continue drawing the vacuum until the pressure drops below
500 microns. After shutting off the vacuum pump and closing the manifold gauge valves, you should be able to hold
this low micron level for a 20 minute period. When the pressure requirement above has been met, disconnect the mani-
fold hose from the vacuum pump and connect it to a cylinder of refrigerant positioned to deliver liquid refrigerant.
Open the manifold gauge valve and allow 1 to 2 pounds of refrigerant pressure into the system. This will release the
vacuum in the line set and indoor unit. If no more refrigerant needs to be added to the system, close the manifold
gauge valves, shut off refrigerant cylinder and reinstall service valve cores using you valve core removal tool.
If extra refrigerant needs to be added (determine this by consulting the install manual), install the Schrader core and
remove the connection on your liquid line.
Add the excess refrigerant in the vapor side, reinstall your Schrader core and remove the connection to the vapor
line.
You have now successfully put in the refrigerant and removed the gauges without drawing anything but refrigerant
into the system. Replace your caps and finger tighten them, then tighten an additional one-sixth of a turn or to a
torque setting specified by the manufacturer.
Lastly, open the suction service valve first and then the liquid valve to release the unit charge into the system. Re-
place valve caps and tighten.
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GETTING TO KNOW YOU

Gretchen McDonald

eet Joe Kedinger, who joined the Parts Department at our Menomonee

Falls branch in December of last year.

Originally from Slinger, Joe now resides in Allenton with his wife and three
children. He brings the experience of being an HVAC service technician for 26
years to his position at Monroe Equipment. Joe enjoys the structure of the Parts
Department in comparison to the more unpredictable character of his previous

work.

An avid gun hunter, Joe has had success in the hunting world and has a few tro-
phy deer on his wall to show for it! He hopes to someday travel westward to
hunt and experience the more mountainous regions of the United States.

We are happy to have Joe as a part of the Monroe Equipment team!

“RUN CAPACITORS” Continued from page 1

coils magnetic field holds back the current which
results in a phase shift. The voltage and current wave
forms fall out of sync. The current passes through the
zero axis after the voltage. This is called a lagging
power factor.

In a capacitive circuit, the voltage and current are
also out of phase. However, this time the voltage is
held back, causing a leading power factor.

Note: In order to get the motor to start, we want the
windings to be out of phase with each other. But, to
improve efficiency, we want the voltage and current
in phase, or in sync with each other.

If we can match a capacitor (leading power factor) to
a motor (lagging power factor), we can improve the
operation and efficiency of that motor. It is important
to use the correct size capacitor on any inductive mo-
tor because the power factor of each motor is a little
different.

Incidentally, electronically commutated motor
(ECM’s) do not work the same. If you look at the
control module of an ECM, you will find multiple

Joe Kedinger

large capacitors, usually about 1,000 microfarads
each. The circuit sees an ECM as a big capacitor.
That is why you sometimes see a power-choke in
conjunction with a large ECM. It looks like a trans-
former mounted near the motor. It is an inductor. It
corrects the power factor of this capacitive circuit.

Upcoming Events

May 25, 2020: CLOSED for Memorial Day - All Locations
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