AIR CONDITIONER
FROST BUILDUP

The formation of alight coat of frost is possible on a properly
operating air conditioner, just prior to the cold (freeze)
control shutting off the compressor. This is normal when
the cold control function is correct; however, this may be an
indication that the unit (1) is installed improperly, (2)
maintained or operated improperly by the user, or (3) has
a mechanical problem.

THIS UNIT MUST BE SERVICED BY A QUALIFIED
TECHNICIAN. MODIFICATION OF THE APPLIANCE
CAN BE EXTREMELY HAZARDOUS AND COULD
LEAD TO SERIOUS INJURY OR DEATH.

The first two items listed above are the most frequent
causes of frost formation, and they are NOT covered under
the Dometic Warranty policy.

1. IMPROPERLY INSTALLED UNITS

A.The 14” x 14” opening must be framed to seal off the roof
cavity. Holes used to route electrical wiring should be
sealed. (See FIG. 1) The 14” x 14” opening is part of the
return air duct and must be finished in accordance with
NFPA standard 501C, Standard for Recreational Ve-
hicles, Section 2-7.

The most commonly found installation problem is the
improper sealing of the 14” x 14” opening in the roof
cavity. The cooled discharge and warm return air are
mixed in the roof cavity and produce conditions that are
excellent for frost production.

B. The best framing job is not going to stop frost from
occurring if the cold air discharge is allowed to enter into
the return air portion of the 14” x 14” opening.
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Duo-Therm’s return air kits are designed to be installed
tightly to the bottom of the base pan and ceiling template.
Insulation supplied in the kit not only stops condensation
from forming on the divider plate, but prohibits air leaking
around it as well. The insulation is purposely oversized to
be attached to the sides of the 14” x 14” opening and the
base of the air conditioner and ceiling template. Make sure
the data plate does not get covered with insulation.

(See FIGS. 2 & 3)
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C. In some installations, the OEM supplies their own FIG. 6
return air kits. Sometimes both the return and the .
discharge air are ducted to and from the 14” x 14” COLLAPSED DUCT OPENING
opening. In some cases the bottom of the 14” x 14” SLOT
opening is covered with ceiling material. CUT IN FRAME
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In this type of installation the 14” x 14” opening is MAIN DUCT ,
divided. If the divider only fills to the thickness of the <
ceiling cavity, an air gap may be created both onthe top
and bottom of the thickness of the roof gasket, roof or
ceiling material. A gasket, etc., must be used to fill up
the open space to reduce recirculation. (See FIG. 4).
D. Another method of connecting the discharge air to the
coach’s main duct uses Duo-Therm’s return air kit. It
uses half of the 14” x 14” opening as a discharge
plenum. If the duct opening is not clean, restriction of DIVIDER INSULATION SEALED
air can cause the coil to freeze. The opening of the duct WITH TO FRAME OF 14" X 14
. o INSULATION OPENING
should be as large as possible to make the air distribu-
tion better in the coach and reduce freeze-up. (See
FIG. 6).
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E. Thefinal method ofinstallation dumps the discharge air ROOF VIEW MUST SEAL TO

directly into the R.V.’s main duct. The duct is routed
through the 14” x 14” opening. A duct adapter is used
to connect the air conditioner to the main duct. If this
connection is not made properly, cold air can migrate
back into the return air path and make conditions right
for freeze-up. Be sure the duct adapter is sealed to the
main duct and air conditioner. (See FIG. 7).
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F. Restrictions at the connection to the air conditioner is

the most common, but blockage in the main duct runs
can also cause freeze-up.
Blockages commonly occurinthe areas where the duct
changes direction. Other obstacles that can cause a
change in the duct (air) path include rafters, vent pipes,
wire bundles, etc. (See FIG. 8)

A good way to check for duct blockage is with a
flashlightand a mirror. Remove ceiling register coverto
allow a flashlight to be put in the duct and use a mirror
to view the flashlight from the next register opening. A
blockage will be visible in the mirror. (See FIG. 8)

Duo-Therm has available a quick cool return air kit that
will allow the cooled air to come directly out of the air
conditioner. This will bypass any restrictions in the
coachductsystem. (PartNo.3105958.007 Shell White,
3105958.015 Polar White).

G. Ifthe mainductinthe vehicle is undersized, the volume
of air flowing through the ducts will decrease. The coil
temperature will also drop because not enough air is
moving through it. The requirements for proper duct
size are shown in FIG. 9.

H. Up to this point we have mainly covered the discharge
side; however, restrictions of the return air can result in
frost buildup. The Duo-Therm air conditioner requires
a minimum of 40 square inches of FREE AREA.

FREE AREA - is the opening that remains in a grill or
louvered panel after the restrictions are taken away.
For example, an opening of 10 x 20 inches has 200
square inches. When this opening is covered with a grill
thatis 56 percent open, the FREE AREA is (200 x .56),
112 square inches.

Dometic return air kits are designed to have the correct
free area; however, some manufacturers use theirown
grills. If a manufacturer’s grill is used, it must use the
above formula to make sure the return air is sufficient
to reduce the chances for freeze-up. The filter material
must also be considered as a restriction and sub-
tracted from the FREE AREA. (See FIG. 10)

Main ducts running through the 14” x 14” opening must
leave space between the duct and return air grill or duct
and bottom of the air conditioner. (See FIGS. 11-14
Page 4).
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The gap between the top of the main duct to the bottom of
the air conditioner should be a minimum of 1-1/2”. (See
FIGS. 13 & 14)

If the return air is ducted into the 14” x 14” opening, the duct
must be equal to the 40 sq. inches that are needed by the
air conditioner. Grill or registers used in this duct must be
equalto or greaterthanthe ductin square inches. (See FIG.
15, Page 5)

I.  The control system used by Duo-Therm Air Condi-
tioner is designed with a low temperature switch that
will shut off the compressor and allow air to flow
through the coil to melt the frost. A properly operating
cold control may allow a slight coating of frost to form
on the evaporator coil before it turns off the compres-
sor. If the cold control is not installed in its intended
mounting location, frost buildup can block all air flow
through the evaporator coil and stop cooling inside the
R.V. The cold control has clips that allow it to be
shapped onto the turn/bends of the evaporator coil.
See FIGS. 16 & 17, Page 5 for the correct location.
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FREEZE CONTROL INSTALLATION
579, 590 & 595 SERIES:
a. Snap freeze control into place on return bend
located at left side of evaporator coil as follows:

1) Locate "D" shaped notch in flange of evaporator
coil.

2) Placethe horseshoe end of freeze control through
this notch and snap onto coil return bend. When
positioned correctly, control wires will be 902 to
direction of coil fin surface.

(Refer to FIG. 16)
NOTE: Some heat pump coils will not have the
"D" slot in the coil header.

FIG. 16 579, 590 & 595 SERIES
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FREEZE CONTROL INSTALLATION

600 SERIES:

a. Snap the freeze control into place on return bend
located at right side of evaporator coil as follows:

1) Locate vertical return bend at lower right of
evaporator coil.

2) Place the horseshoe end of freeze control onto
this coil return bend and snap into place. When
positioned correctly, control wires will be 902 to
direction of coil fin surface.

(Refer to FIG. 17).

FIG. 17 600 SERIES

R

[33EERERRIIRLRRITTALRITTICRIIRTARRXY]

Reme LI

—
ESESS5385585905851805158890555588555 @
—

Tag BHE R R
sssssisssssssisssstsssssssssisisisy

R B
it

SIRRRnnnn|
Ry

Coil
L — v

rsssssssssssstassastsssasassassasati
i
pRisnnnsngni|
[RERRERHERHE R RRA ]
rrnnnnnnnannRRRR
[3333383333388333883 3338833388 N33 3hs

P




2. USER MAINTENANCE AND OPERATION

A. Theairconditioner can be installed flawlessly, butif the
user does not maintain it properly, freeze-up can still
occur. Simply not cleaning air filters on a regular
schedule can cause a blockage of return air. This will
lower the coil temperature and freeze-up will result.
Filters should be cleaned approximately every one
hundred hours or sooner. This will depend upon cli-
mate, area, etc.

B. Anotherway the usercan cause freeze-upis by closing
registers to prevent cold air discharge. For example,
when taking a shower, the user closes the bathroom
register grill (and keeps it closed) because it’s too cold.
It makes the register in the living area “whistle”, and
makes it difficult to hear the TV, so the user closes this
register. Perhaps the register in the kitchen is partially
closed because it blows on the user while washing
dishes. By the time the user is through, the air condi-
tioner is “choked off”, frozen-up and it’s too hot inside
the vehicle.

3. AIR CONDITIONER PROBLEM

Clear ice or hard ice on the surface of the evaporator coil
indicates the cold control is not operating properly. This is
the only condition which should be considered a true
freeze-up.

Causes of clear or hard ice on the evaporator surface

are:

A. Cold Control not installed orimproperly installed. See
FIGS. 16 & 17 for proper placement of the cold control.

B. Low Refrigerant Charge: In the early stages of frost
buildup, frost will usually appear on the lower part of the
evaporator coil and will also be indicated by a lower
amperage reading.

C. Plugged or Restricted Capillary Tube(s) can cause
formation of clear or hard ice on the evaporator coil. If
you suspect a blocked capillary tube, check for a
temperature difference between the capillary tubes.
(On a single capillary tube system, the point of restric-
tion is cool or cold to the touch.) Sweating or frost can
form at the restrictions.

D. A Defective Cold Control will show an open circuit or
no continuity when the evaporator coil is frozen. Con-
tinuity through the cold control would indicate a prob-
lem with the relay board.

E. During normal operation, the Relay Board will supply
power to the compressor. In the event the cold control
senses a frosting condition, its contact points close.
Closed points on the cold control energize a circuit on
the relay board that turns off power to the compressor.
If the cold control has continuity and the compressor
is still on, the relay on the relay board is defective.

For further diagnostic assistance, please call:

The Dometic Corporation
Technical Service Dept.
509 South Poplar St.
LaGrange, IN 46761
(219) 463-4858




Manual provided courtesy
Bryant RV Services
www.bryantrv.com

All manuals are believed to be released for distribution, and/or in the
public domain.

Service manuals provided with the understanding that persons using them
are well versed in proper safety practices, and are familiar with basic safety
procedures, including, but not limited to safety procedures dealing with 120 volt
electricity, high amperage 12 volt circuits an LPG (propane) systems.

If in doubt, consult a professional (better safe than sorry).

www.bryantrv.com



