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NOTE: This document should remain with
this aircraft, in its entirety, as part
of the aircraft permanent records.

2.0 Airworthiness Limitations

1.0 The Airworthiness Limitations section is FAA approved and specifies maintenance
required under 43.16 and 91.403 of the Federal Aviation Regulations unless an
alternate program ha been FAA approved.

2.0 Not Applicable
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3.0 Introduction
3.1 BACKGROUND

The Kelly Aerospace air-conditioning system for the Cessna 182 P, Q,
and R aircraft is a stand-alone air-conditioning system. This system is
comprised of an electrically driven compressor, compressor controller,
dual electric evaporator fans, condenser coil, evaporator coil, sheet
metal plenums, an electric condenser fan, and a climate controller.
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These components are located aft of the baggage door in the tail cone
of the plane between FS 110 and FS 156.

The climate controller with annunciators is located in plain view of the
pilot on the instrument panel. Circuit protection is via three circuit
breakers located in the tail near FS 124. This system requires 24 Volt
power from the aircraft electrical system.

3.2 SCOPE

These instructions guide the proper installation and maintenance of the
Kelly Aerospace aircraft air-conditioning system for the Cessna 182 P,
Q, and R aircraft excluding 182R serial numbers 18268542 to
18268586. The Air-conditioning System kit contains all of the
necessary components to accomplish the installation. Instructions for
continued airworthiness are included in the maintenance and trouble
shooting sections of this document.

3.3 APPLICABLE DOCUMENTS
Cessna 182 P, Q, R Airplane Service Manual (ASM)

Federal Aviation Administration (FAA) AC 43.13-1 & 2 Recommended
Practices and Procedures latest revision.

Applicable Manufacturers Material Safety Data Sheets (MSDS)
KellyAerosapce Component List NC-04-049
4.0 SAFETY INSTRUCTIONS
4.1 SOLVENT

Adhesive and solvent vapors are toxic and flammable. Use only with
proper ventilation. Avoid prolonged breathing of vapors. Excessive
exposure may cause dizziness or nausea. Seek fresh air immediately.
Follow precautions listed on the manufacturers Material Safety Data

Sheets (MSDS) sheets for health and safety considerations. The
manufacturers Material Safety Data Sheets supercede this document
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regarding environmental information as well as handling, application,
removal, and disposal procedures.

4.2 ELECTRICAL POWER

This installation involves the addition of equipment to the aircraft
electrical bus. A power assessment should be conducted to verify
available aircraft electrical power. The aircraft load analysis will take
into account variations in equipment installed on individual aircraft. For
aircraft needing additional electrical capacity see drawing # AL-00067
for details on installation of ASG12000-1 (Alternator).

Electrical power should be disconnected from the aircraft to reduce the
risk of electrical shock or spark induced fire.

5.0 MATERIALS AND TOOLS

Refrigeration manifold set (with high and low pressure gages).
Vacuum pump or a refrigeration-recycling machine
Sand paper

Masking tape

3M-77 aerosol adhesive or equivalent

Stiff paper or light cardboard

GE# 2 white silicone sealant or equivalent

Torque seal

Clean rags

Drill

Torque Wrench

Mechanics Hand Tools

Sheet metal tools

6.0 INSTALLATION

Prior to installation the available aircraft electrical power should be verified.
An aircraft electrical load analysis should be conducted to take into account
the various equipment installed on the aircraft. The available on aircraft
voltage should be 24V with the load analysis allowing for 45 Amps
dedicated to the air-conditioning system. The total aircraft electrical load
should not exceed 80% of the rated alternator output. Refer to the Cessna
182 Service Manual for the standard aircraft loads and the appropriate
service and installation manuals of any additional equipment installed on the
aircraft.
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The drilling and riveting portions of the installation will require at least two
people to properly align and support the components. Take care to plan the
operations to prevent damage to the air-conditioning components or to the
aircraft.

Use padding or support boards when accessing the tail of the fuselage to prevent
damage to the skin of the aircraft.

6.1 Interior removal and preparation

The rear seat and interior trim must be removed to gain access for the
Air-conditioning Kit installation. Remove the interior trim per the ASM.

Gain access to the tail section through baggage door and by removing
the rear seat. Refer to the ASM for removal and installation
instructions of rear seat and trim panels. Remove all interior trim from
rear bulkhead at Fuselage Station (FS) 110 including rear window trim
and hat shelf. Remove enough trim to completely expose slanted panel
below the rear window. Refer to appropriate section of ASM.
Disconnect and remove the battery from the aircraft per the ASM. See
figures 1 and 2.

Figure 1 Baggage Door Access
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6.2

Figure 2 Battery Area

SHEET METAL CUT-OUTS AND MODIFICATIONS

6.2.1

Caution: Use a sheet metal nibbler to cut out the
necessary sheet metal. Do not use a ‘jig saw’
to cut through the sheet metal. An
unacceptable edge will be created along with
an uneven mounting surface.

INLET AND OUTLET FUSELAGE CUTOUTS

Refer to Kelly Aerospace drawing SN-260 “Fuselage
Inlet/Outlet cutout template”. Cut out condenser intake and
exhaust templates from the drawing. With tape or aerosol
adhesive 3M-77, affix templates per drawing SN-260 to
underside of aircraft fuselage between FS 140 and 156.

Cut out intake and exhaust holes per template according to
drawing SN-260. Drill holes in the corners of the template
with a “step drill” to provide a good radius and point of entry
for a sheet metal nibbler. A pneumatic nibbler or hand
nibbler is the preferred method of removing the sheet metal.
As an alternative a cutoff wheel may also be used. De-burr
all edges. See figures 3 and 4.
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~igure 3 Inlet and Exhaust Cut-outs (exteglor view )

Fuselage Station -140 Fuselage Sta tion-156

Figure 4 Inlet and Exhaust Cut-outs (interior view )
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Note: The inlet and exhaust openings are exposed to
the exhaust fumes that flow along the belly of the
aircraft. It is necessary that all of the air ente  ring
and exhausting through the inlet and exhaust
openings be contained within the condenser
plenum of the air-conditioning unit. It is critica I
that the air within the condenser plenum chamber
is prevented from mixing with the tall
compartment air.

6.2.2 EVAPORATOR CUTOUTS

With tape or aerosol adhesive 3M-77, affix templates per
drawing SN-253 to canted panel beneath rear window,
attached to bulkhead at FS 110.

Cut out the evaporator assembly opening using the template
from drawing SN-253. Take precautions not to damage the
rear window. De-burr all edges. See figure 5.

Figure 5 Evaporator Cut-out
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6.2.3 J-Channel modification

Remove rivets from inboard “J” channel at location of
condenser exhaust (Co-pilots side of aircraft). Take care
not to bend “J” channel when removing. See figure 6.

Figure 6 J-Channel modification

Locate the lowest J-channel on the co-pilots side of aircraft
aft of bulkhead at FS 140. Remove (5) #3 rivets beginning
with 2" rivet aft of the bulkhead at FS 140. These holes will
later be re-drilled to #30 and will attach the compressor-
mounting tray. The compressor-mounting tray is an integral
part of the complete condenser plenum assembly. See
figure 7.
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Figure 7 Rivet Removal for Compressor Mounting Tra vy

Locate the J-channel 2 bays (rows) above the J-channel
from the previous step on the co-pilots side of aircraft aft of
bulkhead at FS 140. Remove (10) #3 rivets beginning with
1% rivet past FS 140 and ending with last rivet prior to FS
156. This will remove all of the rivets in the “J” channel. See
figure 8.

Figure 8 Rivet Removal for Condenser Plenum
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6.2.4 REFRIGERANT LINE AND EXPANSION VALVE
MOUNTING HOLES

Locate access holes for the refrigerant lines and expansion
valve mounting holes per Kelly drawing SN-252. Cut out
template from SN-252, and affix with tape or aerosol
adhesive 3M-77 to upper bulkhead at FS 124.

Drill or punch holes in bulkhead using a step drill or chassis
punch. De-burr all edges.
6.3 CONDENSER-COMPRESSOR CONTROLLER INSTALLATION

Note: Prior to installation of the Compressor-Controller tray install
components as explained below.

Secure Cannon plug from AC 00067-3 to side of Condenser
plenum with (4) MS1957-30 screws, AN960-6L washers and
AN365-632 lock nuts. See figure 9.

Figure 9 Cannon Plug
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Figure 10 Compressor Wiring

Attach the two compressor controller mounting brackets P/N SN-203,
and SN-204 to the controller assembly using (4) AN526-632R6 screws
and AN 960-6L washers. Attach the internal condenser-controller wire
harness P/N AC 00067- 4 to controller as shown. Install compressor
controller assembly using (4) MS35206-245 screws and AN960-8L
washers. See figures 10 and 11.

Figure 11 Compressor Controller
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Connect compressor controller ground wire to plenum tray using an

MS35207-263 screw and an MS35335-32 external lock washer. See
figure 12.

Figure 12 Compressor Ground Wire

NOTE: Assure mounting feet on compressor is securel y bolted down as the
feet are used as a ground for the compressor.

NOTE: Assure a secure ground is made for the compre  ssor controller.

Attach compressor controller power wire through the plenum utilizing
insulators. An MS35207-283 screw, AN960-416 washer, MS35333-40
internal star lock washer and AN315-4 nut provided in insulator kit P/N
SN 247 are used to secure the main power wires. Refer to drawing
SN-247 for installation details. See figure 13.
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Figure 13 Compressor Power Lead

6.4 CONDENSER PLENUM INSTALLATION

Temporarily install condenser-compressor plenum assembly aft of FS
140. Align plenum about 1/8 inch back from FS 140 bulkhead. Drill the
#30 holes while locating and holding compressor-mounting tray firmly
against “J” channel. Use a piece of wood as a back up block to prevent
the edge of the tray from deforming. De-burr holes and cleco plenum
in place. See figure 14.
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Figure 14 Condenser Plenum

Drill #40 holes in the lower condenser-compressor assembly, using the
rivet holes in the “J” channel of the condenser exhaust outlet as a
guide. Hold firmly against “J” channel using a piece of wood to support
the sheet metal while drilling. It is recommended that the ends of the
row of rivets be properly located first and cleco’d in place prior to
drilling remaining holes. After completing the drilling operation, de-burr
holes and cleco the assembly in place. See figure 15.
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Figure 15 Condenser Rivet Hole Pattern

In order to properly locate and align condenser plenum assembly with
the plenum top, the top fan mount plenum assembly SN 187 must be
temporarily attached to the condenser plenum with the condenser coil
placed in position for alignment. Mark the desired position of the
condenser plenum. Temporarily install the top fan mount in place atop
compressor-condenser assembly with screws. See figures 16 and 17.

Figure 16 Plenum Top in Place
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Figure 17 Condenser Coil in Position

Note: Take extreme care not to damage the condense r

coil cooling fins during this procedure. Damaged
fins will inhibit the cooling ability of air
conditioner. If fin damage occurs, the fins can be
straightened with a fin comb. Wait until final
assembly before straightening of any bent fins.

Disassemble the sub assembly and remove the condenser coil.
Reassemble plenum top P/N SN-187 using clecos to hold in place.

Drill # 40 holes into the plenum assembly using the fuselage holes as a
guide. Be careful not to elongate the existing holes while drilling.
Apply moderate pressure to the assembly to assure proper alignment.
Make sure that the bottom of the flange fits snugly into the radius of the
“J” channel. A wood block works well to ensure a tight fit. Rivet into

place using proper length #3 (3/32) diameter MS20470AD-3 rivets.
See figure 18.
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Figure 18 Compressor Plenum Top Rivet Holes

Temporarily screw the rear panel P/N AC-00060 in place. Dirill (3) #40

holes through the (3) tabs on the rear panel into aircraft skin. See
figure 19.
Figure 19 Compressor Plenum Tabs
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Remove all temporarily installed parts of condenser-compressor
plenum assembly and de-burr all holes.

Note: The condenser plenum needs to be completely
sealed to the airframe. Air leaks between the
condenser plenum and the fuselage can cause
Carbon Monoxide levels to be elevated in the
cockpit beyond acceptable levels. Apply sealant
to the plenum surfaces to eliminate any
possibility of a leak.

Apply sealant to the contact surface and rivet the condenser plenum in

place including the rear plenum panel using proper length #3 (3/32
dia.) MS20470AD-3 rivets.

Apply sealant to the contact surface and rivet condenser-compressor

mounting tray in place using proper length #4 (1/8 dia.) MS20470AD-4
rivets. See figure 20.

Figure 20 Compressor Mounting Plate Riveted in Pla  ce
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Apply sealant to the contact surface and rivet condenser-compressor
lower plenum to exhaust “J” channel outlet using #3 (3/32 dia.)

MS20470AD-3 rivets of proper length. See figure 21.

Install 2 MS35206-245 screws and AN960-8L washers through plenum
top into condenser plenum assembly at top left corner.

Figure 21 J-Channel Riveted in Place

Install

two

AN832-6D bulkhead fittings with AN960-1016L washers and AN-824-
6D nuts. Tighten the nuts securely. See figure 22 and 23.
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Figure 22 Plenum Top

Figure 23 Plenum Top Fitting Installation

Install the compressor shock mounts on compressor tray
securing with (12) MS24694-S66 screws. Install the (3)
shock mount adapters SN-201.  See figure 24.
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Figure 24 Compressor Shock Mounts

Install the compressor assembly using (3) AN-4H-6A bolts and (3) AN-
970-4 large area washers. Torque the bolts and series safety wire

Attach the compressor discharge and compressor suction lines to the
bulkhead fittings on the plenum. The compressor suction line is the
insulated tube that enters the compressor from the side. The suction
tube connects to the aft fitting on the plenum. The discharge line exits
the compressor at the top and connects to the forward fitting on the
plenum. Tighten the “B” nuts taking care not to crack the aluminum
fittings. Torque seal the fittings after tightening. See figure 25.
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Figure 25 Suction/ Discharge Line

Connect the three wires from compressor controller to the compressor.
The gasket on the compressor is labeled with A, B, C; corresponding
to the wire assignments. The wires at the circuit board are also
marked A, B, C. The wire ends have a colored collar that corresponds
to the alpha labels as listed below:

A = Blue B = Orange C = Yellow

Connect the two small thermostat wires to the thermostat located in the
gasket. The thermostat is not polarity sensitive. Install the plastic
cover using the 7/16 nut provided. Secure the wire loom with the
supplied MS21919WDG-8 Adel clamp and MS35206-245 screw. See
figure 26.
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Figure 26 Compressor Wiring

6.5 CONDENSER COIL AND FAN INSTALLATION

Seal any remaining areas of the plenum that may leak. Apply sealant
to the contact surface of the plenum cover. Attach the plenum cover to
the plenum with (4) MS35206-243 screws and AN960-8 washers
installed along the upper edge. Do not install the lower screws at this
time. See figure 27.

Figure 27 Condenser Plenum (without coil)
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Lift the plenum cover and support with a field fabricated aluminum
strap or equivalent. The strap attaches to the cover on one end and to
the “J” channel on the other end holding the cover up away from the
plenum. Having the cover held up will allow easier installation and
removal of condenser coil. See figure 28.

Figure 28 Condenser Plenum Top Held with Strap

Pull inboard wall of condenser-compressor plenum assembly down
and secure with a field fabricated aluminum strap or equivalent.
Having the condenser-compressor plenum held out will allow easier
installation and removal of the condenser coil and prevent damage to
cooling fins. See figure 29.
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Figure 29 Condenser Plenum Side Held with Strap

NOTE: The condenser fins are very sharp
and soft. Take extreme care not to
bend the fins. If a fin is
inadvertently bent, carefully
straightened the bent fin with a fin
comb. The fin comb must be
spaced for 14 fins per inch.

Apply sealant to all gaps between the fuselage and the plenum.
Special consideration should be given to the plenum corners. When
possible, seal from the inside of the plenum. The positive operating
pressure inside the plenums will force the sealer into the gap between
the fuselage and the plenum resulting in a better seal.

Carefully place the condenser coil into the plenum assembly. Allow
the copper tube return bends (elbows) to rest on the aft plenum
assembly wall. Use an awl to align the center screw hole and nut plate
in aft wall. Attach the condenser coll to the aft wall of the plenum
assembly with (3) MS35206-243 screws and AN960-08L flat washers.
See figure 30.
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Figure 30 Condenser Coil Installation

Remove aluminum holding strap from the plenum. Close plenum
cover over the top of the condenser coil. Ensure condenser coil
flanges are inside of the cover. Attach the condenser coil to the
forward wall of the plenum assembly by removing the sight glass
bracket and installing (2) MS35206-243 screws and AN960-8L
washers in the outer screw holes. Reattach the sight gage bracket
through the center screw hole. See figure 31.

Figure 31 Condenser Sight Glass Installation
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NOTE: Do not install the forward compressor access
panel at this time .

Apply a bead of sealant to the flange of the Condenser Fan Duct
Flange, P/N AC00020, and install on the inlet side of condenser fan,
SN181-E, with (4) MS 27039-1-09 pan-head screws, AN960-10
washers and AN365-10-32 lock nuts.

Apply sealant to the Condenser Fan Duct Flange and install the
condenser fan on top of the plenum fan mount with (4) AN3-5 bolts and
AN960-10L washers. Orient the fan so that the fan terminal strip is
located at the forward inboard corner of the plenum chamber. Seal
any remaining leak areas. See figure 32.

Figure 32 Condenser Fan Installation

Install the condenser relay, P/N CC1037ND of the fan mount
assembly with an MS-35206-243 screw and AN960-8L washer in the
upper mounting hole. In the lower mounting hole install an MS-
35206-243 screw and MS35335-31 external star washer along with
the relay grounding wire. See figure 33.
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Connect a wire from terminal
1 of the relay to the red wire
terminal on the condenser

fan. The blue wire is
connected to ground.

The pigtail wire from
Pin 9 out of the
canon plug should
be connected to
terminal 3 on

Figure 33 Condenser Fan Relay condenser relay.

The wire from the Condenser Fan should be connected to the
condenser relay terminal #1 as per drawing AC 00067. See figure 33.

6.6 CONDENSER INLET DUCT HOOD

Fit the condenser inlet duct hood P/N AC-00019 over the intake cutout
in the bottom of the fuselage. Trim the condenser inlet duct hood to fit
around the stringer, hat channel and bulkheads. Ensure that the hood
fits tightly in place and is in solid contact at the mounting flange area.

Locate and drill (6) 0.188” diameter mounting holes in the condenser
inlet duct hood flanges. Drill three holes on each of the two flanges.
One hole should be at the approximate center of the flange with the
other holes near each end. Space the mounting holes to avoid the
fuselage rivets along the edge of the inlet opening. Transfer the
mounting hole pattern to the fuselage and drill the fuselage.

Remove any debris in the area around the intake opening. Apply
sealant to the gaskets P/N SN 255B and place the gaskets over the
intake opening. Put the condenser inlet duct hood in place and secure
it with (6) MS35206-245 screws and AN365-832 nuts. Seal the
remaining areas where leaks might be possible.

NOTE: Attaching nut plates to the condenser
inlet duct hood in place of the AN365-832
nuts will simplify the installation.
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EVAPORATOR PLENUM INSTALLATION

Install the upper doubler P/N SN-245 using (8) MS20470AD3 rivets.
Cherry max (CR3213-4-01) rivets can be substituted for the
MS20470AD3 rivets. Do not rivet second rivet from each end, these
holes will later be used to attach the evaporator- mounting brackets to
the upper doubler. See figure 34.

Figure 34 Evaporator Mounting Brackets

Install the evaporator backing plate P/N SN-205 on the rear of the
bulkhead at FS 110. Center the evaporator backing plate and mark
rivet locations evenly with 1%2” spacing across the top and 3” spacing
along the bottom. Drill all holes using a #40 drill bit. Secure in place
using clecos. Center the evaporator assembly P/N SN-127-assy in the
bulkhead cutout. Mark hole locations then drill #40 holes. Hold in
place with clecos. See figure 35.
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Check that evaporator assembly has approximately 21 degree back tilt
(aft) with regard to faceplate. This should leave a ¥ inch gap between
the back of the assembly and the upper center fuselage hat channel.
Place and clamp the left and right angle brackets P/N SN-206 and SN-
207 in place. Locate the (4) holes that were left un-riveted during the
installation of the doublers and drill through the brackets.
place, then drill the remaining (2) holes in each bracket. A staggered

Figure 35 Evaporator Backing Plate

rivet pattern is recommended. See figure 36

Cleco in
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Figure 36 Evaporator Bracket Riveted in Place

Locate and drill (5) holes with 1-%2 inch spacing (from the front back) to
attach the angle brackets to the canted bulkhead at FS 110. After all
drilling has been completed remove the brackets and debur all holes.
Remove shavings and debris from the aircraft. Reassemble the
brackets and rivet using (10) MS20470AD-3 rivets of the appropriate
length. See figure 37.

Figure 37 Evaporator Bracket Installation

Kelly Aerospace 1625 Lost Nation Rd. Willoughby, Ohio 44094 (440)-951-4744 www.airplanedeice.com

Job No. Document Title Document No. Rev

Page

NO1-17 Cessna 182-P, Q & R Installation Manual NC-04-041 H

37 of 66




Install (2) Evaporator Mounting Braces P/N SN-190. Fit and drill (1)
hole in the bulkhead at FS 124 for each brace. Secure the two braces
with (4) MS35206-245 screws, AN960- 08L washers and AN365-8-32
nuts.

6.8 EXPANSION VALVE AND TEMPERATURE PROBE
INSTALLATION

The temperature probe-sensing bulb should be inserted through the
hole previously cut in the bulkhead at FS 124. See figure 38.

Figure 38 Temperature Probe Installation

Attach the excess probe tubing to the backing plate P/N SN-200 with
the supplied MS21919WD-4 Adel clamp. Take care not to kink the
tubing.

Caution: If the tubing is kinked the temperature p  robe
will not work. Do not attempt to straighten the
tubing. The temperature probe must be
replaced.
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Pull the screen out of the expansion valve elbow and ensure that the
screen is clean.

Install the flare adapter fitting P/N SN-171 onto the expansion valve
P/N SN-181-G. Place the expansion valve mount backing plate P/N
SN-200 on the forward side of the bulkhead at FS 124. Place the
expansion valve along with the expansion valve adapter P/N SN-202 in
position on the backside of the bulkhead at FS 124. Install (2) AN3-22
bolts through the expansion valve adaptor. Install (2) AN960-10
washers on each bolt between the adapter and bulkhead to prevent
the expansion valve from contacting bulkhead. Thread the bolts
through the bulkhead into the expansion valve mount backing plate nut
plates and tighten securely. See figure 39.

Pull the screen
out of the
expansion
valve elbow
and ensure that
the screen is

clean prior to
installing fitting
SN-171.

Figure 39 Expansion Valve Installation

6.9 CIRCUIT BREAKER BRACKET

Install the Circuit Breaker Bracket P/N SN-256 along the “J” channel
between FS 110 and FS 124 above the battery location. Remove (3)
existing rivets from the “J” channel at the desired location. Drill
through the bracket using the existing holes as a guide. Attach the
bracket with (3) MS20470AD-3 rivets of the appropriate length. See
figure 40.
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Figure 40 Circuit Breaker Bracket

The mounting location should be accessible for servicing the circuit
breakers of the air-conditioning system. .

Wiring of the circuit breakers will be accomplished in accordance with
the electrical wiring section of this manual and diagram SN-131.

6.10 EVAPORATOR COIL INSTALLATION

Place the evaporator coil assembly P/N SN-192-assy into the drain
pan assembly P/N SN-177-assy as shown in figure 41.

Kelly Aerospace 1625 Lost Nation Rd. Willoughby, Ohio 44094 (440)-951-4744

www.airplanedeice.com

Job No.

Document Title

Document No.

Rev

Page

NO1-17

Cessna 182-P, Q & R Installation Manual

NC-04-041

H

40 of 66




Figure 41 Evaporator Coil

Install foam insulation tape P/N 4219-12 to bottom of upper plenum
housing. See figure 42.

Figure 42 Evaporator Foam Tape Installation

Place the evaporator coil and tray assembly into the evaporator
plenum housing. Pulling down on the lower housing will aid in
installing the coil and tray assembly. Secure the assembly with (4)
MS35206-243 screws and AN960-8L washers. See figure 43.
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Figure 43 Evaporator Coil Installation

Install the evaporator to expansion valve tubing P/N SN-193
interconnecting the expansion valve and the evaporator assembly.
See figure 44.

Figure 44 Evaporator to Expansion Valve Tubing
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Note: Before installing refrigeration lines, inspec t for
foreign material and moisture inside the lines.
Purge lines with dry nitrogen if necessary.

Install the evaporator to condenser bulkhead fitting tubing P/N SN-194.
The tube interconnects the evaporator assembly and condenser
bulkhead fitting. Use the remote bulb strap kit P/N x-22989-5 supplied
with the expansion valve to attach the sensing bulb to the evaporator
return line. Clock the bulb at either the 10 or 2 o’clock position. See

figure 45.

Figure 45 Expansion Valve Bulb Installation

Note: The copper bulb must have intimate contact wi th
evaporator line, do not insulate between the two

surfaces.

Insulate the return line from the evaporator to the condenser
plenum with foam insulating tape P/N 4219-12. The insulating tape
must be moisture proof.

Install the condenser coil to condenser bulkhead fitting P/N SN-183
attaching the high-pressure line from the top of the condenser plenum
to the upper condenser attachment. See figure 46 and 47.
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Figure 46 Refrigerant Tubing Installation

Figure 47 Refrigerant Tubing Installation

Secure the refrigerant lines with supplied Mounting Brackets P/N SN-
246. Locate the mounting brackets at intervals along the tubing length
to support the tubing. Rivet the mounting bracket to the nearest “J”
channel with at least two existing rivet locations. Other standard
methods of securing the tubing are permissible.

Torque all tubing connections and mark with torque seal. Torque the
fittings per AC 43.13-1, Chapter 9, Table 9-2 or the latest revision.
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After all lines are properly installed, charge the system with dry
nitrogen to 200 psig. Check entire system for leaks using soap water
or other means of leak detection.

6.11 CONDENSER SCAT TUBING

Install the 10” diameter Scat Tubing P/N SN181-L over the condenser
inlet duct hood and the condenser plenum fan. Secure the tubing with
(2) hose clamps P/N SN-181-F. See figure 48.

Figure 48 Condenser Scat Tubing

6.12 DRAIN TUBING INSTALLATION

Locate the (2) drain holes in the drain pan. Transfer the drain hole
locations to the bulkhead at FS 124. At the locations marked make (2)
5/8-inch holes using either a chassis punch or drill. Be sure that both
holes are at least 1-%2 inches from the bottom of the bulkhead. De-burr
all edges and install (2) N931-6-10 grommets. See figure 49.
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Figure 49 Drain Tubing Installation

Three lengths of 7/16” OD poly vinyl tubing will be used to drain the
condensed water overboard. Run two lengths of the tubing from the
drain pan through the grommets in the bulkhead and down both sides
of the fuselage aft of the bulkhead at FS 124. Continue routing the
tubing under the floor panel to the side taps of a nylon ‘T’ (3/8” X 3/8” X
3/8"). Route the third piece of 7/16” OD poly vinyl tubing from the
center tap of the ‘T’ forward through the lightening hole on the right
side of the bulkhead at FS 124. The tubing should be visible through
the inspection hole in the floor. Drill a 5/8” hole through the fuselage
skin. Place an AN931-6-10 grommet in the drilled hole. Run the
tubing through the grommet in the fuselage skin and overboard. The
drain tube should extended 2-3 inches beyond the fuselage skin and
be cut at an angle to assist drainage and avoid pressurizing the drain
tubing in flight. See figure 50 and 51.
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Figure 50 Drain Tubing Routed on Bulkhead

Figure 51 Drain Tubing Under Fuselage

Tubing should be secured along its length using acceptable methods.
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6.13 EVAPORATOR MOUNTING BRACE

Install (2) Evaporator Mounting Braces P/N SN-190 between the evaporator plenum
and the bulkhead at FS 124 using (4) MS35206-245 screws AN365-8-32 fiber lock
nuts and AN960-8L washers. See figure 52.

Evaporator Mounting Braces SN-190

Figure 52 Evaporator Mounting Brace

6.14 EVAPORATOR FAN INSTALLATION

Install the evaporator fan relay P/N CC1037ND on the back right side
of the bulkhead at FS 124. Mount the relay so that it is accessible for
servicing. Attach the relay to the bulkhead with an MS-35206-243
screw and AN960-8L washer in the upper mounting hole. In the lower
mounting hole install an MS-35206-243 screw and MS35335-31
external star washer along with the relay grounding wire. Drill a 5/8 “
hole 1” to the outboard of the drain hole on the right side of the
bulkhead at FS 124. Install an AN931-6-10 grommet in the hole. Run
a wire from pin 1 of the relay forward through the grommet in the
bulkhead to the terminal strip in the evaporator plenum. Refer to

wiring diagram SN-265. See figure 53.
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Figure 53 Evaporator Fan Relay

Insert the evaporator fans through the front of the evaporator plenum.
Use care to prevent damage to the evaporator coil cooling fins. See
figure 54.

Figure 54 Evaporator Fan Installation

Mount the terminal strip inside the evaporator plenum between the fan
openings and about 1-¥4" behind the forward wall. Install an MS35206-
245 screw an MS35335-31 external tooth lock washer and AN365-8-32
fiber lock nut to secure the ground wire and the terminal block to the
evaporator plenum. Ensure a good ground is made. See figure 55.
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Figure 55 Evaporator Fan Terminal Strip

Connect the fan power wires from the evaporator fan relay terminal #1
to the terminal block. Wire in accordance with electrical wiring diagram
SN-265.

While holding the fan in position install (4) MS35206-261 screws and
MS35338-43 split washers in the upper and lower inboard fan
mounting holes. Attach the fan diffusers using (4) MS35338-43 split
washers and MS35206-261 screws utilizing the remaining holes. See
figure 56.

Figure 56 Evaporator Fan Mounting
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NOTE: The fan diffusers can be painted by the installer
to match the interior of the aircraft. Suitable
diffuser substitutions are acceptable as long as

they are not restrictive in any way.

6.15 SCREEN INSTALLATION

Install the fuselage outlet opening screen P/N SN-259 in the exhaust
cut out by placing a gasket P/N SN-255-A along the length of the
screens where the screen contacts the skin of the aircraft and the
condenser plenum. After locating the position for the screens place (2)
fuselage opening screen doublers P/N SN-255 on top of the screen.
Drill three evenly spaced holes along each of the doublers. Install (6)
MS35206-245 screws and AN365-832 nuts in the holes drilled.
Trimming of the doublers and shaping of the screens may be required
at installation. See figure 57.

Figure 57 Fuselage Outlet Opening Screen

6.16 TRIM PANEL MODIFICATION
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Modification of current trim panels is required to allow the air to
circulate freely through the evaporator plenum. The square trim panel
must be modified by cutting out an area as shown in figures 58 and 59.
The openings should be at least 6” by 8" or a combined number of
holes of equal area. The holes should not restrict free airflow to the
evaporator.

Figure 58 Trim Panel Cutout

Figure 59 Trim Panel Installed
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The canted panel around the rear window and the evaporator plenum
should be cutout to for the fans. See figure 60.

Figure 60 Evaporator Fan Cut Out

6.17 WIRING INSTALLATION

An alternator capable of powering the entire electrical system including
the 45 amps dedicated to the air conditioning system at 80% of rated
output is required. Perform an electrical load analysis of all electrical
equipment installed in the aircraft to verify proper alternator
capabilities.

Wiring will be accomplished in accordance with the electrical wiring
diagrams AC-00067. Follow recommended and approved procedures
when installing the wiring system.
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6.17.1 Terminal Strip

Figure 61 Terminal Strip

Locate the terminal strip near the condenser plenum.
Secure the terminal strip and supplied placard with (2) bolts
nuts and washers. The wires from the Climate Controller run
to terminal strip and attach to the terminal strip terminals per
drawing AC-00067. The wires from the connector on the
condenser plenum run to the terminal strip and attach to the
terminal strip terminals per drawing AC-00067. See figure
61.

Figure 62 Ground Power Switch
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6.17.2 Ground Power Activation Switch

Using a Step drill, Drill a hole approximately .620” Diameter
located aft of firewall close to GPU receptacle. Ensure not to
damage any components under counsel. See Figure 62
above. Run the proper wires through the firewall and mount
associated relay under panel as per drawing AC-00067.

Caution: Avoid over sizing hole as a minimal
tolerance exists.

Figure 63 Current Limiter Block

Figure 64 Main Power Wire
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6.17.3

6.17.4

6.17.5

Main power wiring

The main power for the air conditioning system is taken from
the alternator positive lug with #8 wire through a 60 Amp
current limiter mounted on the left side of the firewall. A #8
wire is then routed through the firewall to a 60 Amp circuit
breaker P/N 1648001-60 mounted in the Circuit Breaker
Bracket in the tail of the aircraft. From the 60 Amp circuit
breaker a #8 wire is routed to a terminal lug on the
condenser plenum. A #12 wire is connected from the input
lug on the 60 Amp circuit breaker to the input lug on the 5
Amp Evaporator Fan circuit breaker and then to the input lug
on the 7%2 Amp Condenser Fan circuit breaker also located
in the Circuit Breaker Bracket. See figures 63 and 64 .

Condenser Fan

The Condenser Fan is protected by a 7.5 amp circuit breaker
P/N MS26574-7 1/2located in the Circuit Breaker Bracket. A
20 gage wire is run from the circuit breaker out lug to the #2
terminal on the Condenser Fan Relay. The wire from the
Canon plug pin 9 should be connected to the Condenser
Relay terminal #3. See drawing AC-00067.

Evaporator Fan

The Evaporator Fan is protected by a 5 amp circuit breaker
P/N MS26574-5 located in the Circuit Breaker Bracket. A 22
gage wire is run from the circuit breaker out lug to the #2
terminal on the Evaporator Fan Relay. The wire from the
Terminal Strip terminal #9 should be connected to the
Evaporator Relay terminal #3. See drawing AC-00067.
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6.17.6

6.17.7

Figure 65 Cabin Temperature Probe

Cabin Temperature Probe

The cabin temperature probe leads attach to the terminal
strip at terminals #13 and #14. Refer to drawing AC-00067
to determine proper wiring connections. Mount the cabin air
temperature probe in the bulkhead behind the evaporator
coil. The probe should be positioned so that the temperature
of the incoming air stream is sensed. See figure 65

Controller wire harness

Route and secure the wire harness AC-00067-2 from the
Climate Controller in the radio rack to the terminal strip
located near the Condenser Plenum. Secure the wire
harness using acceptable methods. Hardware and clamps
are included in the air-conditioning kit. Any acceptable
alternate method for securing the wire harness may be used.

Trim the wires to length and attach the wires to the proper
terminal on the terminal strip. Refer to drawing AC-00067
for proper wiring terminations.

Attach the wire from the Climate Controller pin #10 to the
panel light dimmer switch. Refer to drawing AC-00067.

Attach the wire from the Climate Controller pin #1 to a 5 Amp
circuit breaker. Install the 5 Amp circuit breaker P/N 7277-2-
5 in the instrument panel circuit breaker row. Attach the bus
bar to the 5 Amp circuit breaker during installation. Refer to
drawing AC-00067.
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6.18 REASSEMBLY

Install the compressor access panel P/N SN-196 to the condenser
plenum with (13) MS-35206-243 screws and AN960-8L washers.

Install the battery per the ASM.

Assure that all air paths are free of obstructions providing maximum
air circulation for both evaporator and condenser plenums.

Seal the bulkhead at FS 124 to prevent hot air in the tail
compartment from entering the cabin. Sealing of small leaks will
make the air conditioning system more efficient.

Make a final inspection for proper installation and security of all
items installed or removed to facilitate this modification, vacuum out
all chips and debris.

Install the hat shelf support bracket mounted to the floor next to the
battery. Reinstall the aft wall, all remaining trim, access panels and
carpeting that was removed.

Reinstall seats per the ASM.

NOTE: The system should be charged with Freon and
checked for operation prior to installation of the
trim panels.

7.0 OPERATION AND TESTING

Before testing the air-conditioning system, assure that all electrical
connections are tight and all loose items are secured.

With an external source of power connected to the aircraft control
the operation of the air-conditioning system using the Climate
Controller located on the instrument panel. Monitor the system
voltage, amperage, and refrigerant flow.

In a properly charged and properly installed system, the voltage
should be approximately 28 volts-DC. The condenser fan should
draw approximately 4.8 amps and the evaporator fans should draw
approximately 2.5 amps combined and the entire system should
draw approximately 35 Amps at 85 °F. The current draw will vary
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with temperature. At 100 °F the system will draw approximately 40
amps and at 65 °F approximately 31 amps.

The refrigerant should be clear in the sight gauge, the indicator
should be elliptical in shape, and green in color.

With the engine running, the operator may select the operation
mode of the air-conditioning by adjusting the Climate Controller
located in the instrument panel radio rack. The TEMP switch varies
the temperature set point for the air-conditioning system. The FAN
switch adjusts the air movement rate of the evaporator fan and the
air circulation in the cabin. The AC annunciator will illuminate when
the system is operating. The FAN annunciator will illuminate when
the circulating fan is operating. The FAIL annunciator will illuminate
if the compressor controller senses a fault condition. The system
may be operated during level flight, take off and landing or on the
ground during taxi.

The air-conditioning system may be operated on the ground and
without the engine running by connecting an APU or GPU to the
ground power receptacle on the aircraft. The GPU or APU must be
of sufficient capacity to run the A/C system with a minimum
capacity of 45 amps at 28 volts. While operating on ground power
the air-conditioning system will default to a maximum air-
conditioning setting.

8.0 ANALYSIS

8.1 WEIGHT AND BALANCE

Equipment list and Weight and Balance should be revised in the
aircraft logbook.

This system adds 42.5 Ibs at Fuselage Station 140 and 2 Ibs at the
instrument panel.

8.2 ELECTRICAL LOAD ANALYSIS

Because of the variation in electrical equipment that can be installed
on the aircraft the determination of the electrical load must be
calculated.

The air-conditioning system is considered an intermittent load for the

electrical analysis. The air-conditioning system will draw
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approximately 45 amps when operating. The aircraft electrical
alternator may not be required to deliver more than 80% of rated
output on a continuous basis.

NOTE: It is the responsibility of the installer to
assure that there is sufficient electrical
capacity to install the Air-conditioning
System. .

During the electrical load analysis all equipment connected to the bus
must be determined and added together. Refer to the ASM for basic
loads and the aircraft log book for any additional equipment.

For aircraft needing additional electrical capacity see Drawing # AL-
00067 for details on installation of 95 amp alternator.

9.0 MAINTENANCE

Perform a system functional test after any maintenance is performed on the
air-conditioning system.

NOTE: Before inspections or maintenance are
performed it is the responsibility of the
owner/operator and maintenance agency to
assure that they are in possession of the
latest  revision of the applicable
documentation and drawings.

9.1 INSPECTION
Inspect the system during 100 Hr and/or Annual inspections.
There are no servicing requirements for the Air-conditioning
System outside of normal 100hr/Annual inspection intervals or

during routine maintenance.

Remove necessary access covers per the ASM.
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The during the annual or 100 hr inspections check for the following

items:

(0]

(0]

(0]

9.2 REPAIR

9.21

9.2.2

Security of attachment of all components.

Evidence of any leaks.

Water contamination via the system sight glass.

Fretting or cracking of any sheet metal structures.

Insect or animal nests in condenser or evaporator sections.
Bent or obstructed fins on the condenser and evaporator coils.
Loose or missing hardware.

Loose or chaffing tubing.

Loose or chaffing wires.

Note: There is no lubrication of the compressor
necessary.

COMPRESSOR

The compressor is an enclosed unit that requires no
lubrication or maintenance. Repair of the unit is limited to
replacement.

CONDENSER COIL

The condenser coil is made up of a copper tubing coil with
soldered connections at the hairpin returns and soldered
connections to the threaded fittings at the inlet and outlet.
All repairs to the condenser coil should be performed by
personnel with the knowledge and equipment to perform the
repair. Pressure test the condenser coil after any repair to
the coil tubing.
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9.2.3

9.24

9.25

9.2.6

9.2.7

The condenser coil incorporates aluminum fins for heat
transfer. The aluminum fins can be straightened with a fin
comb. The fin comb must be spaced for 14 fins per inch and
care should be taken to prevent cracking of the fins.

EVAPORATOR COIL

The evaporator coil is made up of a copper tubing coil with
soldered connections at the hairpin returns and soldered
connections to the threaded fittings at the inlet and outlet.
All repairs to the evaporator coil should be performed by
personnel with the knowledge and equipment to perform the
repair. Pressure test the evaporator coil after any repair to
the coil tubing.

The evaporator coil incorporates aluminum fins for heat
transfer. The aluminum fins can be straightened with a fin
comb. The fin comb must be spaced for 14 fins per inch and
care should be taken to prevent cracking of the fins.

SHEET METAL PLENUM

The sheet metal plenums can be repaired using standard
practices. After repairing, seal all possible air leaks. If
altering or repairing the sheet metal plenum where it
attaches to the aircraft take care to maintain the structural
integrity of the aircraft.

CLIMATE CONTROLLER

The Climate Controller is a self-contained electronic device
that is not field serviceable. Repair of the Climate Controller
is limited to replacement.

CIRCUIT BREAKER

The circuit breakers are non repairable and should be
replaced with an equivalent device if found to be defective.

WIRING

Wiring should be repaired using recommended practices per
the ASM, AC43.13-1 or other approved sources.
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9.3

9.2.8 OVERHAUL
There are no overhaul time limitations on the Air-conditioning
System installation. All components for the Air-conditioning System
are to be overhauled or replaced on condition.
SERVICING AND TESTING OF FREON SYSTEM
9.3.1 CHARGING
The A/C system is serviced with 22 o0z, +/- 4 oz of R-134A
refrigerant. There are no substitutions permitted. The
service ports are located in the tail section of the aircraft.
See figure 66.
The tubing assembly SN-183 is the high-pressure line.

Tubing assembly SN-194, which is insulated, is the low-
pressure line.

Suction line
(Low Pressure)

Discharge Line
(High Pressure)

Figure 66 Freon Charging Ports

Caution: It is vital that the compressor is NOT op  erated
while the system is under vacuum. Doing so
will instantly damage the compressor
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9.3.2

Reduce system to atmospheric pressure (Bleed off nitrogen
charge slowly to prevent condensation if the system has
been pressure checked).

Evacuate system with a vacuum pump to 29” hg or better for
at least two hours.

Weigh in the required amount of R-134A refrigerant. The
Air-conditioning System nameplate has the system
requirements engraved on it and should be referred to for
proper servicing.

REMOVAL AND OR REPLACEMENT OF FREON
CARRYING COMPONENTS:

Refer to the installation manual for removal and re-
installation of components.

When replacement of any refrigerant containing device is
necessary, i.e. compressor or evaporator, it is necessary to
evacuate the refrigerant prior to removal. An EPA approved
refrigerant evacuation machine is required. Prior to
recharging the system with refrigerant, the system must be
evacuated. Allow the vacuum source to remain connected
for a minimum of one hour to assure there are no leaks and
verify system integrity.

Service the refrigeration system per the charging
instructions.

Kelly Aerospace 1625 Lost Nation Rd. Willoughby, Ohio 44094 (440)-951-4744 www.airplanedeice.com

Job No.

Document Title Document No. Rev

Page

NO1-17

Cessna 182-P, Q & R Installation Manual NC-04-041 H

64 of 66




10.0 TROUBLE SHOOTING

Failures of the A/C system can include but may not be limited to the
following items:

a)

b)

d)

Fan motor failure, characterized by no or little airflow. Corrective action:
Troubleshoot the fan motor wiring, relay and fan for proper operation,
repair or replace as necessary.

Compressor failure, characterized by low amp draw, or little cold air
output. Corrective action: Troubleshoot compressor and compressor
controller and wiring, repair or replace as necessary.

Switch failure, characterized by inability to operate any or all
components of the system. Corrective Action: Trouble shoot switch and
switch wiring, repair or replace as necessary.

Low or no refrigerant, characterized by little or no cold air. Corrective
Action: Inspect system for leaks, repair as necessary, and service
system appropriately with R-134A refrigerant.

Any or all of these probable failures require inspection as necessary, or
system must be secured and placarded until repaired.
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