FACTS &
FIGURES

FROSTlines

AHRI Shipment
Data for July 2020
YEAR-TO-DATE: Year-to-date U.S. shipments of residential gas storage water heaters increased 1.5 percent, residential electric storage water heaters increased 7.4 percent, commercial gas storage water heaters
decreased 11.3 percent, commercial electric storage water heaters decreased 7.8 percent, gas warm-air furnaces decreased 16.6 percent, oil warm-air furnaces decreased 31 percent, central air conditioners decreased
1.7 percent, and heat pumps decreased 2.2 percent.

CENTRAL A/C AND
AIR-SOURCE HEAT PUMPS

SHIPMENTS STATUS OF
WARM-AIR FURNACES

U.S. shipments of central air conditioners and airsource heat pumps increased 11.1 percent in July
2020, to 1,010,414, up from 909,164 units shipped
in July 2019. Air conditioner shipments increased
10 percent, to 675,373 units, up from 613,974
units shipped in July 2019. Air-source heat pumps
increased 13.5 percent, to 335,041 units, up from
295,190 units shipped in July 2019.

U.S. shipments of gas warm-air furnaces increased
20.8 percent in July 2020, to 288,630 units, up from
238,979 units shipped in July 2019. Oil warm-air
furnace shipments increased 0.1 percent, to 2,146
units, up from 2,143 units shipped in July 2019.
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COMMERCIAL STORAGE
WATER HEATERS

RESIDENTIAL STORAGE
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U.S. shipments of commercial gas storage water
heater shipments increased 6.7 percent in July
2020, to 6,671 units, up from 6,253 units shipped in
July 2019. Commercial electric storage water heater
shipments increased 8 percent, to 12,223 units, up
from 11,316 units shipped in July 2019.

U.S. shipments of residential gas storage water
heaters increased 22.6 percent in July 2020, to
392,864 units, up from 320,382 units shipped in
July 2019. Residential electric storage water heater
shipments increased 23.4 percent, to 398,426
units, up from 322,966 units shipped in July 2019.
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SOURCE: Information contained in these graphs is courtesy of the Air-Conditioning, Heating,
and Refrigeration Institute (AHRI). Industry figures are estimates derived from the best
available figures supplied by a sample of AHRI member companies.
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response to the slightest change
in evaporator pressures. In order
to keep a constant pressure in the
evaporator, the rate of refrigerant
vaporizing in the evaporator must
be kept constant under all evaporator heat loading conditions.
At high evaporator heat loads,
the refrigerant delivered to the
evaporator will be decreased by
the AXV. This action happens
because of the increased rate of
refrigerant vaporization in the
evaporator, causing a higher
evaporator
pressure.
With
evaporator pressure being a closing force, this higher evaporator
pressure will throttle the valve
in the closing direction, thus
decreasing the amount of refrigerant metered into the evaporator. This decreased amount of
refrigerant will cause a somewhat inactive evaporator with
a lot of superheat; however, a
constant evaporator pressure is
maintained (see Figure 2).
The opposite happens when
the evaporator experiences a low
heat loading. Because the AXV
will often starve an evaporator in
order to keep a constant pressure,
its efficiency is considered poor
when compared to other metering devices. Also, because of the
AXV’s constant pressure characteristics, it cannot be used with a
pressure-type motor controller.
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FIGURE 2: An AXV causing an inactive evaporator in order to hold a constant
evaporator pressure.

What if the system has a capillary tube as the metering device?
Listed below are symptoms for a
capillary tube system when overcharged with refrigerant:
• High discharge temperatures (unless wet compression
takes place)
• High condenser subcooling
• High condensing pressure
• High condenser splits
• Much higher evaporator
pressures
Again, the only difference in
symptoms when compared to
a conventional TXV system is
the evaporator pressure. When
overcharged, the capillary tube

system will run a much higher
evaporator pressure than a conventional TXV system that is
overcharged.
Capillary tube systems are
usually copper tubes with a small
inside diameter and are used in
critically charged refrigeration
systems. How much refrigerant
will blow through the capillary
tube depends on the pressure
difference across the tube, the
inside diameter of the tube, and
its length.
Capillary tube systems do not
control evaporator superheat or
evaporator pressure. They are
usually used where the heat load
on the evaporator is relatively
constant; however, any liquid
refrigerant in excess of the capillary tubes’ critical charge will be
backed up in the condenser. This
will cause less condenser internal
volume to desuperheat, condense,
and subcool the refrigerant in
the condenser. The condenser
pressure will then rise, pushing
more liquid from the bottom of
the condenser through the capillary tube to overfeed the evaporator. This causes much higher
evaporator pressures.
If the rise of condensing
pressure is severe enough,
an
enormous
amount
of
subcooled liquid from the
bottom of the condenser will
be pushed through the capillary
tube, causing flooding of the
crankcase or slugging in the
compressor’s cylinder. When
the compressor slugs liquid, wet
compression takes place, and the
discharge temperature will be
much cooler than normal. This
happens because as the liquid
droplets of refrigerant vaporize
in the cylinder of the compressor
on the upstroke, they absorb
tremendous amounts of heat
from the cylinder walls and
from the heat of compression,
which gives a lower discharge
temperature. In severe slugging
cases, the discharge temperature
is often lower than the
condensing temperature.
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