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THE SIGNIFICANCE OF AIRFLOW ON A/C

Jeff Guldan

S etting proper indoor airflow on an air conditioning
system may be one of the most important, yet most
over-looked procedures. If the airflow is too low, the re-
sult is evaporator freeze-ups and the possibility of liquid
refrigerant at the compressor. That means your system
will be running below capacity, at a lower efficiency and
probably have a much shorter life. The news isn’t any
better if the airflow is too high. In that case you will end
up with high system pressures and temperatures. Because
the evaporator is running warmer it will not dehumidify
properly, and the efficiency will be low. While you will
actually see a slight increase in capacity, it will be at the
expense of the life of the system.

An air conditioning system is designed to perform within
a very specific airflow window... 400 CFM per ton. Let’s
look at what happens to the system when it runs outside
that airflow window.

Low airflow: As the refrigerant flows through the
evaporator it picks up less heat than it is designed to do.
The consequence of that is low evaporator load, or low
capacity. Even worse, the system pressures and tempera-
tures will be low, resulting in low or no superheat. That
means you will probably slug the compressor with liquid
refrigerant. There are a lot of compressor protection de-
vices available, but the most important thing you can do
to protect your compressor is to maintain the proper su-
perheat.

As 1 said, system pressures will be low. Remember, if
you’re troubleshooting an A/C with low pressures, don’t
assume that the system charge is low. ALWAYS take
temperature readings to determine the superheat. When
pressures are low and the superheat is high, add refriger-
ant. If the superheat is low, it is an airflow issue.

High airflow: Refrigerant flowing through the evapo-
rator picks up too much heat. The outcome is a high satu-
rated suction temperature (boiling point), high discharge
pressure, temperature and low subcooling. This increased
evaporator load transfers more heat to the refrigerant than
it is designed to handle. The hotter refrigerant requires
more of the condenser’s surface area to reject the heat,
leaving less, or no room for subcooling. This could cause
flash gas in the liquid line. Vapor in the liquid line can
cause noise and improper metering. Just as a compressor
should NEVER see liquid, a metering device should
NEVER see vapor.

The efficiency of a system with high airflow suffers be-
cause you are using too much energy to cool the refriger-
ant rather than the space. However, because you are ab-
sorbing too much heat, the capacity may increase. In this
scenario, it’s possible to get 2-1/2 tons out of a 2 ton con-
denser. The problem is that the unit is designed to run at 2
tons. You may get more capacity, but the unit will be run-
ning with its tongue hanging out. It won’t be able to han-
dle the extra load for long and its life could be shortened
substantially.

Again, system pressures will be high. Don’t just assume
that the problem is an overcharge. ALWAYS check tem-
peratures to determine the level of subcooling. If the sys-
tem is overcharged, the subcooling will be high. If the
airflow is too high, the subcooling will be low.

Understanding proper airflow set-up is not just something
limited to the service techs, it’s just as important that the
installation crews be familiar with these practices. After
all, they are typically the ones that are commissioning
new air conditioning installations and adjusting the refrig-
erant charge.

We adjust the refrigerant charge on an A/C system by
superheat or subcooling. In either case, that means we are
adding or removing refrigerant based on the EVAPORA-
TOR LOAD. What is the load? It is the indoor tempera-
ture and humidity, which we measure with a psychrome-
ter. In addition, the load is the volume of air (at that tem-
perature and humidity) that will be blowing across that
coil. The bottom line... if the airflow is wrong, so is the
charge!

Engineers design condenser and coil matches to achieve
specific efficiencies and capacities. The only variable as
to whether they can perform at that level is the installing
contractor providing 400 CFM per ton of system airflow.

That being said, the first step in adjusting the refrigerant
charge on an A/C system is to set the airflow on the fur-
nace or air handler. The blower is NOT always set to high
speed for air conditioning. It may be set to low speed. In
order to set airflow accurately, you need to use the Blow-
er Performance charts found in the Installation Instruc-
tions.

“AIRFLOW” Continued on page 2
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“AIRFLOW?” Continued from page 1

Let’s look at an example: You have a A96UH2E090C16 furnace with a 4SCU13LB130P condenser and matching “A”
coil. At which speed should the blower be set?

*  We have a 2-1/2 ton unit so we need 1000 CFM (400 x 2.5)

*  We will typically use an External Static Pressure of 0.50 in w.g. for an operating A/C system

*  Find the intersection of 0.50 in w.g. and something close to 1000 CFM. Follow that column up to deter-
mine the blower speed.

* In this case, the A/C blower speed should be set to medium-low.

(You can also determine your actual Static Pressure by reading the supply and return of the furnace with a manometer.
Read between the furnace and the coil for supply, and between the furnace and filter for return. Add the two numbers
together for Total Static Pressure.)

A96UH2E090C16 Performance (Less Filter)

External Air Volume [ Watts at Various Blower Speeds
pote High Medium-High Medium Medium-Low Low
in. w.g. cfm Watts cfm Watts cfm Watts cfm Watts cfm Watts

0.00 1740 370 1505 250 1370 195 1285 160 1135 125
0.10 1695 390 1470 265 1325 205 1240 170 1090 135
0.20 1660 405 1435 280 1290 220 1195 185 1045 145
0.30 1615 415 1390 295 1240 235 1140 200 995 160
0.40 1590 425 1350 305 1200 245 1110 210 945 165
0.50 1560 440 1310 320 1155 260 1055 225 895 175
0.60 1525 455 1255 335 1105 270 1005 230 855 190
0.70 1475 470 1220 340 1065 285 960 245 805 200
0.80 N/A N/A 1170 355 1010 295 920 255 760 210

WARRANTY REMINDERS

Aixa Stelter

n the past few months, manufacturers have been getting stricter and stricter on warranty claims and how they are
handled. We want your warranty claims handled as quickly and as accurately as possible. Please help us by follow-
ing the suggestions below:

e Armstrong Air/Air Ease parts are THE ONLY warranty claim forms that should be FAXED to Monroe
Equipment (You must keep the failed part for 30 days before scrapping.)

e DO NOT FAX warranty claim forms that are not Armstrong Air/Air Ease parts

e DO NOT FAX New and Unused forms

e Please complete the warranty claim form thoroughly, including failed part number, date of installation, date of
failure and REASON of failure

e Ifreturning a part, you must have approval from your Territory Manager before retuming the item (Please send
the warranty claim form ALONG with the part)

e LG warranty claims must be received by Monroe Equipment within 30 days of the warranty repair

e All Broan service part warranties must now be handled through Broan

e Credit will not be issued until the item has been returned
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GETTING TO KNOW YOU

Jessica Schwartz

Prior to coming on board at Monroe Equipment as Director of Pur-
chasing, I was a purchasing agent for an industrial sewing manu-
facturer. We did everything from MRI machine covers to dog spinal
braces. Although I don’t have previous experience in HVAC, I have tak-
en the opportunity head-on to learn about the products our vendors have |
to offer. It’s been exciting work in such a fast paced and ever-changing |
industry!

I have been riding horses for 14 years and spend most of the time riding
and showing my horse, Catera. We have travelled all over the Midwest
to compete in dressage. Last summer [ earned my USDF Bronze medal
which was a long-term goal that took me five years to reach! Horses
have always been a huge part of my life. I started riding and working at :
horse farms when I was just 11 years old. At 19 years old, [ opened my  Jegsica Schwartz and her horse Catera.
own riding lesson business while attending Milwaukee Area Technical

College (MATC) for a small business entrepreneurship degree. When I am not riding, I still try to stay as ac-
tive as possible. You can find me in the gym lifting and running.

My husband and I love to travel and try different foods... you could call us “foodies”. Our favorite place so
far has been Rome Italy- not only was the food amazing but the sites were incredible. We currently live in
West Allis and are amazed by all the great restaurants right in our neighborhood. The “hole in the wall” places
are always some of our favorites! I absolutely could not live without Italian food or sushi!

Receive a $30 Visa™ Gift Card!
April 1 - June 30, 2019

The P51-870 Digital Manifold provides ultimate system measurements
with ease. This 4-valve manifold provides fast and accurate measure-

ments for refrigeration and al/c systems.

e 4.3” full color touch screen display

« Digital and graphical representation of pressure and temperature
measurements

« Displays vapor and liquid saturation temperatures

« System superheat and subcooling calculations

 On board data logging; export to your computer through USB or to
your phone via the Mantooth app

YJ « Pressure hold mode displays rate of change for both vacuum and

-'ACKET® positive pressure measurements
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COMMERCIAL BUILDING CODE

Ben Lane

he Commercial Building Code update that went into effect on May 1, 2018 largely came and went without a lot of

strife. As of this date, the Commercial Building Code for the State of Wisconsin moved from the 2009 to the 2015 In-
ternational Code Council suite of codes with Wisconsin Amendments. We’ve worked under this new code for almost a year
now and are still navigating some of the nuances of it, but have not experienced many surprises to this point. The majority of
changes that have been identified were made to strengthen existing codes and standards that had already been in place in
hopes of gaining increased energy efficiency and sustainability in buildings and building systems.

With that being said, one of the more significant changes we’ve found on the mechanical and energy efficiency portion of
the code is with regard to air side economizers. The writers of the code, code officials and industry professionals have found
problems with function, control and performance of economizers installed in many commercial HVAC systems resulting in
decreased energy efficiency and energy savings. As a result, new standards and requirements were introduced in this code
cycle to address these deficiencies. The primary requirement addressing these deficiencies is through economizer fault detec-
tion and diagnostics (FDD) which have now been included in the International Energy Conservation Code (IECC),
C403.2.4.7 specifically, excerpted below:

C403.2.4. 7 Economizer fault detection and diagnostics (FDD).
Air-cooled unitary direct-expansion units listed in Tables C403.2.3(1) through C403.2.3(3) and variable refrigerant flow (VRF)
units that are equipped with an economizer in accordance with Section C403.3 shall include a fault detection and diagnostics
(FDD) system complying with the following:
1. The following temperature sensors shall be permanently installed to monitor system operation:
1.1. Outside air.
1.2. Supply air.
1.3. Return air.
Temperature sensors shall have an accuracy of £2°F ( 1. 1 °C) over the range of 40°F to 80°F (4 °C to 26. 7°C).
Refrigerant pressure sensors, where used, shall have an accuracy of +3 percent of full scale.
The unit controller shall be capable of providing system status by indicating the following:
4.1. Free cooling available.
4.2. Economizer enabled.
4.3. Compressor enabled.
4.4. Heating enabled.
4.5. Mixed air low limit cycle active.
4.6. The current value of each sensor.
5. The unit controller shall be capable of manually initiating each operating mode so that the operation of compressors;
economizers, fans and the heating system can be independently tested and verified.
6. The unit shall be capable of reporting faults to a fault management application accessible by day-to-day operating or
service personnel, or annunciated locally on zone thermostats.
7. The FDD system shall be capable of detecting the following faults:
7.1. Air temperature sensor failure/fault.
7.2. Not economizing when the unit should be economizing.
7.3. Economizing when the unit should not be economizing.
7.4. Damper not modulating.
7.5. Excess outdoor air.

Ealb el

While the economizer function and performance remain unchanged from the past, the fault detection and diagnostics require-
ment is new in its entirety. In the past, economizer controls were relatively simple and straightforward. They essentially
monitored return air and outside air temperature and/or enthalpy, compared them to one another and decided if outside air
was adequate to use to air condition the space. A great idea in and of itself to save on the cost of mechanical cooling when
outside air is sufficient to satisfy our internal cooling load requirements, but the temperature and enthalpy sensors used to
drive these systems have proven themselves to be unreliable leading to decreased energy efficiency and energy savings.

These new requirements seek to change this by mandating that fault detection and diagnostics be included in the system
where they were not before and by requiring that these faults, as well as system status, be capable of being reported to oper-
ating or service personnel or at zone level thermostats. It is key that these FDD requirements be understood and that they be
included on all economizer packages moving forward. These have not been included in the past but are available now, albeit
at an increased cost. During this transition period, both new and previous economizer control models are available so it is
important to know what you are installing or risk having to replace them once they are found not to be in compliance. This is
always easier to address on the front end than it is on the back when the project is finished and it is an item that is currently
being looked for by plan examiners and inspectors alike.
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NEW PRODUCT: SMART LOCK FITTINGS

Jessica Radtke

ant to reduce your installation time? Smart Lock Fittings are the new metal to metal solution for
HVAC line connections including mini-split and refrigerant systems.

There is no flaring, no brazing, and no leaking! Smart Lock fittings are compatible with copper and aluminum
tubing. The couple step application caters to quick installation that is as easy as push, peel, lock, tighten and
check.

Monroe Equipment currently carries the multi angle flare connection in 1/4, 3/8, 1/2, 5/8 and 3/4 inch sizes.

You can view Smart Lock’s “How to Video” here.

Flare Connector Multi Angle (FCMA)

CALEDONIA UPDATE .
Rich Taylor Upcoming Events

C ongratulations to Competitive Heat- April 10,2019:  AC Review Class - Oshkosh

ing for winning a YTH6320R1001

wireless thermostat kit as part of the April 11,2019:  Armstrong Air Furnace & Comfort Sync Class - Oshkosh
Loyalty Rewards Program at the 27"
street branch. Don’t know what the Loy- April 16,2019:  EPA Review and Testing Class - Monroe Equipment
alty Rewards Pro-
gram is? Call Rich
or Randy at Cale-
donia and they
will give all the
details.

April 18,2019:  HVAC Electrical & Meter Usage Class - Menomonee Falls

April 24&25, 2019: Hydronics Training Class - Menomonee Falls
May 15&16, 2019: Crown Boiler Dealer Trip - Philadelphia

May 27, 2019: CLOSED for Memorial Day - All Locations
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https://www.youtube.com/watch?time_continue=47&v=L9y2ZCl6Gv8

