
Welcome

2023 Ductless Training

Instructor: Chris Morley & Ron Stokes

Customer Assurance Manager

Carrier Enterprise
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NATE:

• If you are NATE certified email your NATE number

CESouthTexasMarketing@carrierenterprise.com

• If you are in a group, email a group picture along 
with your NATE numbers to the marketing email.

mailto:CESouthTexasMarketing@carrierenterprise.com


Tech support number 877-574-0172

187 YEARS COMBINED EXPERIENCE

CE STX Technical Support 

Team

Glenn Schul
Customer Assurance 

Manager – STX
San Antonio, TX

43 years experience

Ron Stokes
Customer Assurance 

Manager – STX
San Antonio, TX

37 years experience

Chris Morley
Customer Assurance

 Manager - STX
Houston, TX

38 years experience

Wade Dunham
Customer Assurance 

Manager - STX
Houston, TX

25 years experience

David Bedingfield
Customer Assurance 

Manager – STX
Houston, TX

44 years experience
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Agenda:

• Ductless Benefits

• Controls & Operation

• Load Calculation “Why”

• Installation

• Refrigerant Piping

• Electrical wiring

• Startup

• Advanced Service

• Crossover wiring and operation

• Diagnostics
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Ductless Benefits

1. Inverter Technology

2. Efficiency

3. No Leaks

4. Room-By-Room Comfort

5. Flexibility



CE App





HVACPartners

• Literature

• PIC – Parts Program replaced EPIC

• Bulletins

• TIC’s (Technical Information Communication)

• What’s New



Controls
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Controls

NEW WIRELESS REMOTE CONTROLLER

• Available on High Wall, Cassette, Ducted,

    and Floor Console.

• New display

• Same functionality as previous generation

• Plug and play

• Service tool imbedded

• Heating temperature compensation

• Cooling temperature compensation

• Disable Auto-start function
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Wi-Fi Ductless

Wi-Fi For Ductless

• Wi-Fi for the Ductless units

• Only available on Single

    Zone currently

• Carrier solution – easy

    installation of accessory on

    many different indoor units

• Easy to connect on smart

    phone
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Wi-Fi Ductless
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24V Interface Features

• 4 Fan control speeds: - Auto, High, Med, Low

• Single Zone Application only

• One 24V INTERFACE KIT per system

• Keeps the Inverter compressor operating as a variable speed 

system

• Rated for outdoor and indoor mounting

• Dry mode contact for active dehumidification control

• Remote ON/OFF contact

• Auxiliary Heat control through the thermostat

• Diagnostic code displays LED’s 
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24V Interface Features

When using the 24V 

interface:

Always turn the system OFF 

& On only with the third-party 

thermostat.

Will not be able to use:

• Relative Humidity Control

• ECO Mode

• Louver Control

• Follow Me
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24V Interface Wiring



Functions

Wireless Remote
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General Controls
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General Controls
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Self Clean Mode

The Self Clean function will dry the 

indoor coil to prevent organic growth.

• Press         to activate/deactivate

     this function.

• Runs for 30 minutes, then 

deactivates.

Self Clean will not work on a multi-zone.  It

won’t even beep.  It puts the unit in heat mode.

Mode/Conflict
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Silent Mode

The Silent Mode function reduces 

IDU and ODU noise.

• Hold        for 2 seconds to 

     activate/deactivate.

• Decrease fan speed.

• Decrease compressor speed.

• May result in insufficient capacity. 
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LED Light

The LED light function turns on/off

he IDU display.

• Press the        button to turn the

     display light on and off.  
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Turbo Mode

Turbo mode will try to satisfy set point as 

quick as possible.

• Press       to activate/deactivate.

• Indoor fan is fixed at Turbo fan speed.

     (Anti-cold-air function is still valid

     in heating mode)

• The unit will automatically quit turbo

     mode:

• 20 minutes runtime.

• Power off.

• Mode change.    
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Follow Me

The Follow Me function allows the unit to 

sense temperature from the wireless 

controller.

• Sends temperature every 3 minutes.

• If IDU doesn’t see communicated 

     value within 7 minutes follow me is

     deactivated. 
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Freeze Protection

Freeze Protection also known as 46F 

setback.  It does not mean freeze 

protection for the indoor coil.

• Hold      for 2 seconds to 

activate/deactivate. 

• Indoor unit displays “FP”.

• Unit operates at high fan speed.

• Set point 46° F in heat mode

• This mode can also be deactivated by

     pressing the “On/Off”, “Sleep”,

     “Mode”, “Fan”, or either of the “Temp”

     buttons.
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Time Delay

If      is pressed too soon after unit stops, the 

compressor will not start for 3 to 4 minutes.  This 

limits frequent compressor cycling and allows 

equalization.  The unit only emits an audible 

beep when the signals are received correctly.



27

Anti Cold Blow Function

If the unit is in HEATING mode, there is a delay 

when the fan starts.  The fan starts only after the 

coil is warmed up to prevent cold air blowing on 

occupants.
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Auto Restart

If the power fails while the unit is operating, the 

unit stores the operating condition, and it will 

start operation automatically under those 

conditions when the power is restored.

Follow Me will not restart if power is cycled.
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Sensor Protection – Open Circuit

When there is only one malfunctioning 

temperature sensor, the air conditioner keeps 

working yet displays the error code, in case of 

any emergency use.  When there is more than 

one malfunctioning temperature sensor, the air 

conditioner stops working.
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Evaporator Temperature Protection

The evaporator anti-freezing protection will not 

allow the coil to freeze.

• Monitors the T2 sensor.  If lower than 32°F 

compressor will stop.

• Compressor restarts above 41°F.

• If IDU’s are freezing on multi-split, check for 

cross wire.
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Emergency Mode

FORCED AUTO & COOLING MODE

• Tap manual button once for forced 

auto mode.  Hold manual button 

again for 5 seconds to force 

cooling mode.

Operating Rules

• Forced auto mode set point is 75F

• Forced cooling sets the 

compressor speed to F2.  IDU 

runs in the “breeze” mode.  After 

30 minutes, unit will shift to forced 

auto.
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Defrosting Mode

DEFROSTING

• T3 Temp (Condenser Temp)

• Change in T3 + the compressor running time.

• T4 Temp (Outside Air Temp)



Load Calculations
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Load Calculation: Why?

QUESTIONS TO ASK

• Where are you mounting the indoor and

     outdoor unit?

• How much interstitial space?

• Where are running ductwork?

• Active vs Stationary Occupants

• Diversity

DO NOT PLAN FOR FAILURE!



DLS_1 : 1_10.06.2017_Ver3

Load Calculation: WHY?     
A good load calculation program will provide the designer with the 
needed BTU’s in heating, cooling and the appropriate airflow (cfm) need 
for a given space. 

Design Conditions: Dallas TX

Indoor Outdoor

Summer 72 Summer 115

Winter 70 Winter 10

RH (Relative Humidity) 50 Summer grains of 
moisture 93

Building Component
Sensible 

Gain    
BTUH

Laitent 
Gain 
BTUH

Total 
Heat Gain 
BTUH

Total 
Heat Loss 
BTUH

CFM

Whole House 667 SQ FT 14,080 2,011 16,091 22,057 688

2nd Level add: Master retreat 14,080 2,011 16,091 22,057 688

Bedroom 236 sq ft 7,089 1,561 8,650 11,994 371

Bathroom 151 sq ft 2,532 230 2,762 3,154 103

Closet 208 sq ft 3,033 220 3,253 4,882 151

Office 71 sq ft 1,426 0 1,426 2,027 63

Always size the equipment based off the largest BTUh 
loads. In this case our loads indicate the heating as 
the largest factor. So one should pick the equipment 
based on the heating loads. 

Note:

The outdoor unit is 
selected based on the 
block load

The indoor units 
“zone(s) are selected 
based on the zone 
loads.
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Detailed Capacities
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Detailed Capacities

DO NOT PLAN FOR FAILURE!



DLS_1 : 1_10.06.2017_Ver3

Heating / Cooling output in inverter driven compressors is much higher than that of traditional single speed       
 Heat Pump systems 

Heating Output Example:

Facts: Inverter Driven Compressors
1. Reach set-point faster (if not designed, sized and installed properly risk over-

heat in heating / cool and muggy in cooling)
2. If designed, sized and installed properly: maintains set-point tighter than 

traditional equipment
3. Compressor have a minimum run time at Fmax (Max compressor speed / RPS / 

Hz):   7 minutes on the high-tier product and a minimum run time of 3 minutes 
on the mid-tier and comfort series inverter driven equipment. 

Load Calculation: WHY?  BIGGER IS NOT BETTER!!!!!    

Heating: 

Now lets look at btu capabilities at certain design conditions: 
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Load Calculation: Why?

Respondent is assessed an administrative penalty 

in the amount of $3,000.

Respondent failed to provide proper installation, 

service, or mechanical integrity by failing to perform 

the required Manual J Load calculation, failed to 

properly install the correct refrigerate tubing flare.

DO NOT PLAN FOR FAILURE!



Installation

MA*R Single Zone HP

MG*R Multi-Zone HP
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• Perform a Manual J Load Calculation

• Read the installation manuals

• Clearances

• Recommended Tools

• Wiring

• Piping (Size, Length, Insulation, Flares)

• Condensate Drain

• Evacuation & Charging

• Homeowner training

• Attention to detail!

• Do not cut corners!

What is a quality installation?

DO NOT PLAN FOR FAILURE!
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Clearance 38MA*R

UNIT MINIMUM VALUE

in. (mm)

A 24

B 24

C 24

D 4

E 4
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Clearance 38MA*R
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What is wrong?
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What is Wrong?



Installation

Highwall
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40MAQ Performance High Wall Indoor

Parts List

1. Indoor Unit

2. Mounting Plate

3. Five Screws & Anchors

4. Air Filter

5. Wireless Remote Control

6. Flare Nuts for liquid and gas 

pipes

7. Stencil (Mounting Plate)

8. Installation Instructions

9. Owner’s Manual

10.Warranty Card

11.Carbon Filter
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Clearance 40MAQ

SELECTING A LOCATION

1. Good air circulation.
2. Drainage

3. Noise will not disturb others.

4. Site will support weight.

5. Locate away from electrical 

devices (e.g., TV, computers)

6. Do not install near :

a. Heat, steam, or combustible 

gas. 

b. Curtains or clothing

c. Doorways

d. Direct sunlight.
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40MAQ Pipe Sizes

UNIT SIZES 12k

(115V)

9K

(208/230V)

12K

(208/230V)

18K

(208/230V)

24K

(208/230V)

30K

(208/230V)

36K

(208/230V)

GAS PIPE In 1/2 3/8 1/2 1/2 5/8 5/8 5/8

LIQUID 

PIPE

in 1/4 1/4 1/4 1/4 3/8 3/8 3/8

IMPORTANT: Both refrigerant lines must be insulated separately.
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Drain Connections 40MAQ

Connect the drain line.  The drain must not have a trap 

anywhere in its length, must pitch downward, and must be 

insulated up to the outside wall.

By default, the drain hose is attached to the left-hand side of 

unit (when facing the back of the unit).  However, it can also 

be attached to the right-hand side.
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Terminal Block Location



52DO NOT PLAN FOR FAILURE!
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Refrigerant Line Installation

• Always remove inner and outer burrs before flaring and tubing.

• Burrs will act as a metering device causing change in state of the 

refrigerant resulting in capacity related issues.

• Un-removed burrs can break off and cause serious problems.

• Ream all pipe to the full inside diameter.

• If this rough, inside edge is not removed by reaming, erosion may 

occur due to local turbulence and increased local flow velocity in the 

tube.  This has the potential to cause restrictions, change state of the 

refrigerant and increased call backs.

• A correctly reamed pipe will provide an excellent surface for a tight 

seal and even pressures, velocities and laminar refrigerant flow.
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Refrigerant Line Installation

DO NOT PLAN FOR FAILURE!
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Refrigerant Line Installation
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Refrigerant Line Installation
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What is Wrong?
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Refrigerant Line Installation
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Installation

DO NOT PLAN FOR FAILURE!
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Installation
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Refrigerant Line Installation
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Refrigerant Line Installation
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Refrigerant Line Installation
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Refrigerant Line Installation

Carrier ductless systems requires all 

refrigerant to be weighed into the 

system prior to the service valves 

being opened.  The amount of 

refrigerant will vary from system to 

system.  The additional charge 

needed can be found in the specific 

products installation manual and is 

based on oz. per lineal ft. over a 

predetermined length that the factory 

charge will handle.

Refrigerant will never need to be 

removed from a system simply follow 

the minimum line length guideline.
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Refrigerant Line Installation Questions

1. What line size to use?

2. How much vertical 

separation from indoor to 

outdoor?

3. What is the minimum 

piping length?

4. What is the maximum 

piping length?

5. What is the standard 

piping length.

6. How much additional 

refrigerant to charge?
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Piping and Refrigerant 38MAR

IMPORTANT: Both refrigerant lines must be insulated separately.
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Indoor Unit Pipe Sizes 38MAR

IMPORTANT: Both refrigerant lines must be insulated separately.
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Piping Requirements 38MGR

Refrigerant Piping:  

Line sets to be sized based on the connection size of the indoor 

unit.  Each pipe should be insulated individually.
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Conversion Joints 38MGR

Conversion Joints:

The outdoor unit includes a package of conversion 

joints to facilitate installation of the various fan coil 

sizes.  The joints are to be connected to the outdoor 

unit as needed to match the line set size.



Evacuation & Charge

38MG*R Multi-Zone HP
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Refrigerant Line Installation

Requirements:

500 micron hold, pump not running for a 

minimum of 1 hr.  No rise!

If the micron level raises and stops: you 

still have moisture in the system and 

need to continue to vacuum the system.

If the micron level rises and continues to 

rise, you have a leak which should have 

been found during the pressure test 

portion of the installation, locate and 

repair the leak.  Perform another 

pressure test followed by a new vacuum 

with a 500 micron hold.
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Refrigerant Line Installation

10 Step – Evacuation

1. Change pump oil with new oil from unopened container.

2. Connect all hoses, valves and micron gauge.

3. Leave all outdoor unit service valves closed.

4. Open manifold and vacuum pump valves, leave ball valve adapters 

closed.

5. Operate vacuum pump to test your equipment.  Gauge should read 

˂100 microns within one minute if hoses, manifold and valves are 

leak free (and if oil is not moisture laden).  Do not proceed until it 

does.

6. Open adapter ball valves and pull vacuum on piping and indoor units. 
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Refrigerant Line Installation

10 Step – Evacuation

7. When micron gauge reaches 1000, close vacuum pump valve for rise 

test.  Micron level should rise a bit but MUST eventually stop rising 

for 15 minutes.

8. If it does not stop rising, there is a leak.  If it stops, re-open pump 

valve and continue evacuation to lowest micron level possible (this 

could be as low as 125 microns, depending on where gauge is 

connected.

9. Close pump valve and read actual system microns when gauge stays 

steady at one reading for a minimum of 15 minutes.  If this happens 

above 500, continue evacuation until static micron level is 500 

microns or less.

10. If vacuum does not rise, but 500 microns cannot be reached, triple 

evacuation may be necessary. 
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Refrigerant Line Installation
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38MGR Size 18K

Master valves are not available on the 18K unit.
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38MGR Size 24K
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38MGR Size 30K
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38MGR Size 36K
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38MGR Size 48K



Refrigerant Pipes and indoor unit 

coils should be evacuated to 500 

microns.

All units except the 18,000 BTU 

model have a Master Suction and 

Liquid Line Service Valve.
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38MGR Evacuation & Charge



1. Completely tighten the flare nuts of the liquid and gas pipes on the 

outdoor unit and all indoor fan coils.

2. Pressure test the lines with nitrogen and leak test flare nuts with 

leak soap.

3. For size 18, DO NOT open the gas or liquid service valves until the 

evacuation is complete.

4. For size 18, connect the manifold gauge (low side hose using the 

5/16” to ¼” adapter) to the individual service valve to evacuate 

each of the circuits.
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38MGR Evacuation Size 18



1. Completely tighten the flare nuts of the liquid and gas pipes on the 

outdoor unit and all indoor fan coils.

2. Pressure test the lines with nitrogen and leak test flare nuts with 

leak soap.

3. For sizes 24-48, fully open all the connected individual service 

valves (with the line set attached).  DO NOT open the Master 

Service Valves until the evacuation is complete.

4. For sizes 24-48, connect the manifold gauge (low side hose) to the 

Master Service Valve (using the 5/16” to ¼” adapter) to evacuate all 

circuits at the same time.
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38MGR Evacuation Size 24-48



5. Connect the charge hose to 

the vacuum pump.

6. Fully open the low-pressure 

valve on the manifold gauge.

7. Start the vacuum pump.

8. Evacuate to 500 microns.

9. After the evacuation is 

complete, fully close the low- 

pressure valve on the 

manifold gauge and stop the 

vacuum pump operation.
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38MGR Evacuation Size 18-48



10. Weigh-in additional charge if 

required.

11. Insert a hexagonal wrench 

into each Gas side Service 

valve for size 18 or into the 

Master Gas Side Service 

Valve for sizes 24-48 and 

open the valve by turning the 

wrench ¼ counterclockwise.  

Listen for gas to exit the 

system.

12. Fully open all the gas and 

liquid service valves.
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38MGR Evacuation 18-48



Electrical

86
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Wiring

ALL WIRING MUST BE SIZED PER NEC OR CEC AND 

LOCAL CODES

Wire Type

• 14/4 600V rated Mini-Split rated

• Typically, THHN or THWN
Not Acceptable:

SJ Cord

SO Cord

SJO Cord

SJOW Cord

SJOOW Cord

BX Cable

Romex



88

Wiring

DO NOT PLAN FOR FAILURE!
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Duckt-Strip

Applications

▪ Duckt-Strip is a Type Universal 

Hybrid Power and Signal Cable 

that meets all standards and 

compliances for a ductless 

mini-split installation.

Innovations

▪ Innovative Rip-N-Strip 

technology

▪ No blade required

▪ One wire both covers 

interior/exterior compliance.

Grey & Yellow PVC Jacket

▪ Sunlight resistant.

▪ Outdoor rated.

▪ Direct buried approved.
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Connection Diagram
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Connection Diagram Multi-Zone



Start-Up
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Start-Up
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Start-Up
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Start-Up
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Start-Up
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Start-Up
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Start-Up



99

Start-Up



Advanced Service

“Understanding what you are working 

on is the first step to troubleshooting.”
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Advanced Service:

• How to find information in HVACPartner’s

• Safety

• Thermistors

• Error Code Indication

• System Components

• Wire Schematics

• Inputs/Output Tables

• System Inquiry

• Error Diagnosis
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Finding information in HVACPartner’s
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Safety
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MA*R and MG*R

• T1 - Return Air Temperature 10K

• T2 - Evaporator Coil Temperature 10K

• T3 - Condenser Coil Temperature 10K

• T4 - Outdoor Air Temperature 10K

• T5 - Discharge Temperature 5K @ 90° C

MG*R Light Commercial

• Evaporator Suction Temperature

Thermistors



What it does:

Provides indoor unit circuit board temperature inputs.

How to check it:

• Read resistance and compare to temperature/resistance chart 

in appendix of Service Manual.

• Check Voltage.

Findings:

• Matches chart in service manual.
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Thermistors
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Appendix Temp/Resistance Table
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T1 – Return Air Thermistor
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T2 – Evaporator Coil Thermistor
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T3 – Condenser Coil Thermistor
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T4 – Outdoor Air Thermistor
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T5 – Discharge Thermistor
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Performance

MA*R Single Zone HP & MG*R Multi-

Zone HP

Error Code Indication
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MAR Sizes

• 9,000 Btu

• 12,000 Btu

• 18,000 Btu

• 24,000 Btu

• 30,000 Btu

• 36,000 Btu

Inverter & Main PCB

Combined

Inverter & Main PCB

Separate
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MAR Sizes
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Sizes 9-12 (115V) ODU Display
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Sizes 9-18 (230/230V) ODU Display
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Diagnostic Table Sizes 9-18
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Sizes 24-36 (230/230V) ODU Display
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Diagnostic Table Sizes 24K-36K
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MGR Sizes

• 18,000 – 2 Zone

• 24,000 – 3 Zone

• 30,000 – 4 Zone

• 36,000 – 4 Zone

• 48,000 – 5 Zone

Smaller Chassis (1 fan)
Inverter & Main PCB Separate

(2 ODU PCB’s)

Larger Chassis (2 fans)
Inverter, Fan, & Main PCB

Separate

(3 ODU PCB’s)
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MGR Multi Zone Equipment

2 & 3 Zone Boards



123

MGR Multi Zone Equipment

4 Zone Boards (30,000 BTU)



124

MGR Multi Zone Equipment

4 & 5 Zone
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High Wall & Ducted
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4-Way & Floor Console



KSACN04/0501AAA

F0 displayed on the wired 

controller is a communication fault 

between the wired controller and 

the indoor unit.  The wired 

controller will also display any 

other error codes that are 

generated by the system at large.
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Wired Controller Error Display



Knowledge Check

Where is the best place to view an 

error code?
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Performance

MA*R Single Zone HP & MG*R Multi-

Zone HP

System Components



Knowledge Check

Why is inverter technology becoming 

so popular and how does it work?
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This is not Inverter Technology?
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System Components

DLS Technology

A fixed speed compressor is

susceptible to electrical damage

An inverter-driven compressor is

less likely to fail at start-up because

It sees a soft-start, making it

MORE RELIABLE

IPM
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IPMSystem Components

Po
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Rectifier Output from bridge rectifier

System Components IPM
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Diode

IGBT – Insulated-Gate Bipolar Transistor

System Components IPM
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Diode

IGBT – Insulated-Gate Bipolar Transistor

The faster the IGBT switches closed the shorter the DC

sine wave

The longer the IGBT switches closed the wider the DC

sine wave

System Components IPM



What it does:

The IPM opens and closes the IGBT’s at specific intervals to 

simulate a sine wave.

How to check it:

• Power Off and wait 10 minutes

• Check resistance between P and UVW

• Check resistance between N and UVW

Findings:

• Several Mega ohm

• Look for consistency between transistors.
137

System Components IPM
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Inverter and Main PCB Built in

System Components IPM
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Inverter Separate from Main Board (Red on P & N)

System Components IPM
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Inverter Separate from Main Board (Black on P & N)

System Components IPM
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System Components IPM



What it does:

A reactor opposes the change in current.

How to check it:

• Measure resistance.

Findings:

• Typically under 1 ohm.

• Not OL (open load)

• Not 0Ω (shorted)

• No resistance to ground.
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ReactorSystem Components
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MA*R 2 Zone Reactor MG*R 2 Zone Reactor MG*R 5 Zone Reactor

ReactorSystem Components
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Resistance Check On Windings

ReactorSystem Components



What it does:

Provides refrigerant flow through the coils.

Changes speed to meet the capacity of each indoor unit.

How to check it:

• Power off and wait 10 minutes.

• Check resistance across windings.

• Check resistance from windings to ground.

Findings:

• Under 2Ω and all equal.

• OL to ground.
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System Components Compressor
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CompressorSystem Components
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Resistance Check On Windings

2 to 31 to 2 1 to 3

System Components Compressor
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Checking for short circuit

2 to Gnd1 to Gnd 1 to Gnd

System Components Compressor



What it does:

Meters refrigerant into IDU

How to check it:

• Ohm out each winding from center tap to end.

Findings:
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Wire Color Resistance

Red to Blue 50Ω

Red to Yellow 50Ω

Brown to Orange 50Ω

Brown to White 50Ω

System Components
Electronic

Expansion Valve
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Electronic

Expansion ValveSystem Components
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System Components
Electronic

Expansion Valve
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System Components
Electronic

Expansion Valve
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System Components
Electronic

Expansion Valve
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System Components
Electronic

Expansion Valve



What it does:

Reverses the refrigerant flow between coils to change

Between Heat and Cool mode.

How to check it:

• Coil resistance check.

• Check voltage output from board.

Findings:

• 1.8 to 2.5 KΩ

• PCB output is line voltage

• OL to ground
155

System Components 4-Way Valve
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4-Way Valve Coil Test

4-Way ValveSystem Components
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4-Way Valve Output Test

Cooling Mode = OFF Heating Mode = ON

System Components 4-Way Valve



What it does:

Removes or adds heat to ODU coil.

How to check it:

• Motor winding resistance test.

• Check DC high voltage. (P&N)

Findings:

• Same resistance among windings.

• No continuity to ground.
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System Components Outdoor Fan Motor
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MAR & MGR

System Components Outdoor Fan Motor
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Fan Motor Resistance Check

Blue to RedBlue to Yellow Yellow to Red

System Components Outdoor Fan Motor
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Performance

MA*R Single Zone HP & MG*R Multi-

Zone HP

Wire Schematics
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Inverter & Main 

PCB combined

SIZES 9-18 (230V)

38MA*R

SINGLE ZONE HPWire Schematics
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Wire Schematics
38MA*R SIZES 9-18 (230V)

OUTDOOR UNIT

CN2 Output: High voltage signal (to indoor unit)

CN7,8 Input: 220 VAC High voltage (from power supply)

CN60 Output: 220 VAC for 4-way valve control

CN16 Output: 220 VAC High voltage to control crankcase heater

CN414 Output: Pulse (0-320 VDC) to outdoor fan motor

CN5 (CN4) Output: 220 VAC High voltage to control base pan heater

CN12,13 Output: High voltage to reactor

UVW Output: Pulse (0-320 VDC) to compressor

CN10 Input: Pin 1 – Pin2 (0-5V) from discharge temperature sensor

CN1 Input: Pin 1, Pin 3, Pin 4, Pin 5 (0-5V) from condenser and outdoor

Ambient temperature sensors

CN6-1 Ground connector

CN18 Output: Pin 5&6 (12V) to electronic expansion valve
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Inverter & Main 

PCB separate

SIZES 24-36 (230V)

Wire Schematics
38MA*R

SINGLE ZONE HP
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SIZES 24-36 (230V)

38MA*R

SINGLE ZONE HPInputs/Outputs
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Performance

MA*R Single Zone HP & MG*R Multi-

Zone HP

System Enquiry



167

System Enquiry
38MA*R ENQUIRY
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System Enquiry
38MA*R ENQUIRY
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System Enquiry
38MG*R ENQUIRY
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System Enquiry
38MG*R ENQUIRY
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System Enquiry
38MG*R ENQUIRY



Standard Features
• Indoor sizes 24, 36 and 48

• Size 24 compatible with Single zone and Multi-zone
• Sizes 36 and 48 compatible only with new single zone outdoor 38MBR/B

• Can only be controlled by 24-Volt thermostat (purchased separately)
• 4-way installation (Up flow, Down flow, Right, Left)
• Constant volume airflow algorithm
• Static Pressure up to 0.8”
• Variable speed ECM motor
• Optional Electric Heater Kits available 5kW, 10kW, 15kW & 20kW

Compatible with:
• 38MARB (24 only)
• 38MGR (24 only)
• 38MBR/B (36 & 48 only)

40MBA Air Handler

40MBAB Single & Multi-Zone Indoor Air Handler

RG57 – MBA
Unit Fan Set Up Use ONLY

Must Use 24-Volt Thermostat

Brief Product Overview 



Ductless Outdoor Unit & Residential Air Handler

Standard Features
• All aluminum coils for enhanced corrosion resistance
• Standard 5-wire thermostat approved
• Variable-speed blower for improved comfort and quiet operation
• Sloped, corrosion-free drain pan design helps reduce mold and bacteria 

build-up
• Air purifier compatible
• Fully insulated cabinet
• Advanced temperature control
• 10-year parts limited warranty to the original purchasing owner upon 

timely registration

Compatible with Outdoor Units:
• 38MARB ONLY

KSAIC0301230
24-Volt Interface

All three must be used together 
on Ductless applications

Piping adapter kit – Part #40MD000003

FV4C
FX4D
FB4C

Carrier Performance™
Bryant Preferred™ 

For more Information see   
IM for 24-Volt Interface for 
approved sizes & match ups.

Brief Product Overview 



Ductless Outdoor Unit & Residential Furnace & Coil

Standard Features
• 80’s up to 80% AFUE
• 90’s Up to 96.5% AFUE
• Variable-speed ECM operation
• Fully insulated, 20-gauge steel cabinet and doors
• Performance™ Series furnaces include the Comfort Heat 

Technology®
• Performance™ Series furnaces with SmartEvap™ 

Technology
• 10-year parts limited warranty to the original purchasing 

owner upon timely registration

Compatible with Outdoor Units:
• 38MARB ONLY

KSAIC0301230
24-Volt Interface

All four must be used together 
on Ductless applications

Piping adapter kit – Part #40MD000003

Carrier Performance™
Bryant Preferred™

Choose Coil 
Type

Brief Product Overview 
For more Information see   

IM for 24-Volt Interface for 
approved sizes & match ups.



Optional Controls KSACN0601AAA – Fits: High Wall 40MHH & 40MPHA/619PHA, Console 40MBF size 12
• 7 Day Programmable Wired Wall Remote Controller
• Indoor Setting Temperature Range: 62°F~86°F
• Defaulted to Follow Me (Senses Temp at Controller, not indoor unit)
• 20’ of control wire included
• Maximum wire length including optional extension wires 66’
• 5 Volts DC

KSACN0701AAA – Fits: Cassettes 40MBC, Ducted 40MBD, Console 40MBF sizes 18~58 only
• 7 Day Programmable Wired Wall Remote Controller
• Included with all 40MBDQ ducted models (Starting with serial 2820V10001) Units with serial prior 

to this will come with KSACN0501AAA
• Indoor Setting Temperature Range: 62°F~86°F
• Defaulted to Follow Me (Senses Temp at Controller, not indoor unit)
• 20’ of control wire included
• Maximum wire length including optional extension wires 164’ 
• 12 Volts DC

KSACN0801AAA – Fits: High Wall 40MAHB/619AHB
• 7 Day Programmable Wired Wall Remote Controller
• Indoor Setting Temperature Range: 62°F~86°F
• Defaulted to Follow Me (Senses Temp at Controller, not indoor unit)
• 20’ of control wire included
• Maximum wire length including optional extension wires 164’
• 12 Volts DC

Brief Product Overview 



Wi-Fi Kit

KSAIF0101AAA – 40MHH – High Wall Sizes 9, 12, 24
KSAIF0201AAA – 40MHH – High Wall Size 18
KSAIF0401AAA – 40MBC Cassettes, 40MBD Ducted,                          KSAIF0401AAA 
–                            40MBF Floor Console/Underceiling 18~58 only
KSAIF0601AAA – 40MAHB/619AHB High Wall
  40MPHA – Included with Infinity indoor units
KSAIF0601AAA – 619PHA – Included with Evolution indoor units

Optional Controls (cont.)

No Carrier Wi-Fi Kit for 40MBF12 Floor Console,
use 24-Volt Interface with Wi-Fi stat.

Note: 

Brief Product Overview 



24-Volt Interface

With
Or any 

compatible 
24-Volt 

stat

Optional Controls (cont.)

24-Volt Interface – KSAIC0301230

This allows end user to use  a 
standard 24-Volt thermostat.

Keeps the Inverter Compressor 
operating as a Variable Speed 
System.

Dry Mode not available with 24-Volt 
Interface.

This is our favorite control 
choice!

Less learning curve for end user! 
Most higher end stats are Wi-Fi!

or

40MPH

A

619PH

A

40MAQ

619PB
40MAH

B

619AH

B

Brief Product Overview 



DLS BACnet Control 
Options

Optional Controls (end)

BACnet 24-Volt Thermostats

BACnet 1:1 Gateway

KSAIC0301230
24-Volt Interface
Required for each

Works off it’s own settings and offsets

Works off DLS equipment 
settings & offsets

Part# 
INBACMID001I100

TBPL-24-H-C
ComfortVu™ 
BACnet® Plus 
Thermostat

TB-24-C  
ComfortVu™ 

BACnet® 
Standard 

Thermostat

9 to 24 sizes only

Must have XYE bus 
on indoor 

Field Supplied 12V 
DC required

Mountable on      
DIN rail, wall

Compatible Units:
High Wall 40MHHQ(size 09-24)---3
High Wall 40MPHAQ(size 09-24)XA3
Cassette 40MBCQ(size09-24)---3
Ducted 40MBDQ(size09-24)---3
High Wall 40MAQB(size09-24)B---3 (see * note below)
*The current mid-tier Ductless High Wall 40MAQB**B---3                 
indoor unit will need to have the display and adaptor board to
function with the Intesis BACnet MS/TP gateway. The 40MAQ           
Adapter Board, P/N 17222000A50275, and Display Board
Assembly, P/N 17222000A17852, can be ordered from RC.

Compatible with any system that 
works with the 24-Volt Interface

Brief Product Overview 



+0.5°
70° SP -0.5°

70.5°

69.5°

Cool Mode

1° Swing 

-0.5°70° SP
+0.5°

70.5°

69.5°

Heat Mode

1° Swing 

ecobee & DLS 24-Volt Interface Control Strategies
Default Settings 
Heat & Cool Temp Differentials: 0.5°F 
Heat/Cool Delta: 5°F 
Configure Stages: Automatic
Heat Stage 2 Temp Delta: Auto
Minimum Outdoor Temp for Compressor Operation: 35°F (conventional systems & H/P’s)

Auto Mode for Single Splits Only

Notes:
Auto Mode – Duel Set Point
Fan Speed at Indoor unit is Auto Speed Only for Scenarios 1, 2 & 3
Extremely configurable, all settings should be reviewed at start up
No manual in box on how to configure settings. 
On Partners there is a manual that covers all settings at a high level, or go to site below for more in-depth information.
https://support.ecobee.com/hc/en-us/sections/360001684292-Programming-Your-ecobee-Thermostat

ecobee

24-Volt 
Interface 
required

-0.5°
+0.5°

-0.5°

Heat SP 70°

+0.5°
75.5°

69.5°

Auto Mode

Cool SP 75°

1° Swing for each Mode,     
6° Top to Bottom 

(74°)
(73°)
(72°)
(71°)

Ductless Control 
Strategies



+1°
70° SP -1°

71°

69°

Cool Mode

2° Swing 

-1°70° SP
+1°

71°

69°

Heat Mode

2° Swing 

ecobee & DLS 24-Volt Interface Control Strategies
Recommended Settings for Scenarios 1, 2 & 3
Heat & Cool Temp Differentials: 1°F 
Heat/Cool Delta: 3°F 
Configure Stages: Manual
Heat Stage 2 Temp Delta: 2°F 
Minimum Outdoor Temp for Compressor Operation: Disable

-1°

+1°
-1°

Heat SP 70°

+1°
74°

69°

Auto Mode

Cool SP 73°

2° Swing for each Mode,     
5° Top to Bottom 

(72°)
(71°)

Auto Mode for Single Splits Only

ecobee

24-Volt 
Interface 
required

Notes:
Auto Mode – Duel Set Point
Fan Speed at Indoor unit is Auto Speed Only for Scenarios 1, 2 & 3
Extremely configurable, all settings should be reviewed at start up
No manual in box on how to configure settings. 
On Partners there is a manual that covers all settings at a high level, or go to site below for more in-depth information.
https://support.ecobee.com/hc/en-us/sections/360001684292-Programming-Your-ecobee-Thermostat

Ductless Control 
Strategies



+1°
70° SP -1°

71°

69°

Cool Mode

2° Swing 

Nest

-1°70° SP
+1°

71°

69°

Heat Mode

2° Swing 

Notes:
Cleanest display and highest resolution of any control tested
Least amount of setup required, only need to set up Date, Time and Wi-Fi
Thinks & acts on change in Fahrenheit
Auto Mode – Duel Set Point - Heat/Cool Delta 3°F, can be set wider
Non-Adjustable Temp Swing (all modes)
2nd Stage Heat ON, 2°F Differential from 1st Stage (non-adjustable)
Fan Speed at Indoor unit is Auto Speed Only for Scenarios 1, 2 & 3

Nest & DLS 24-Volt Interface Control Strategies

-1°

+1°
-1°

Heat SP 70°

+1°
74°

69°

Auto Mode

Cool SP 73°

2° Swing for each Mode,     
5° Top to Bottom 

(72°)
(71°)

Auto Mode for Single Splits Only

24-Volt 
Interface 
required

Ductless Control 
Strategies



Better

Always keep for 
Service Settings 
and Diagnostic

Good
Better+

24-Volt Interface required

Use Follow Me
(default 601/701/801)

Use Follow Me
(default 601/701/801)

End Users should use either 
Wireless or the Wired Control, 
not both.

OK

Nest – no configuration needed
Good for Scenarios 1, 2, 3 & 5

ecobee – all settings need to be reviewed
Good for all Scenarios, must be used for Scenario 6

No Carrier Wi-Fi solution for 40MBF12 Floor Console
Auto Fan uses Low, Med or High Speed
40MBA can only use built-in 24-Volt Interface with 24-Volt stat 

Notes: 

Scenarios 1 ~ 3 – Auto Fan Only (L, M or H)
Scenarios 5 & 6 – Fan Speed Based on 
Availability/Application

Ductless Control 
Strategies







40mbab  



RSMM _2021   SETTING 
STATIC

• Automatic Airflow Adjustment 

• Scroll to AF press confirm
fan will run for 3-6 minutes

• ON and AF indicator will 
display on controller

• fan will shut off when the 
adjustment is complete 



40mbab  



40mbab  



40mbab  



40mbab  



40mbab



40mbab  



40mbab  



40mbab  



40mbab  





Remove the batteries from

the remote and wait for the

screen to clear or press any

button and the screen clears



Reinstall the batteries within 30

seconds of replacing batteries,

simultaneously press

mode and timer on for 5 seconds.

This is service function mode and

should read F1



   Setting Static

• PRESS THE 

DOWN BUTTON 

ON THE 

CENTER OF 

THE REMOTE 

TO DISPLAY 

“E9”



   Setting Static

• PRESS MODE TO SET 

THE ESP 

• PRESS TIMER TO 

CONFIRM

• CHECK 

PERFORMANACE 

CURVE

• POWER CYCLE TO SET 

CHANGES



To set Automatic Airflow Adjustment function

Select D4 with arrow up button

Press Timer on to confirm

Wait 10 seconds



AF will appear on the IR Receiver 

The fan will run for 3-6 minutes 

during the 

Automatic Airflow Adjustment and 

will stop once complete

Remove the batteries from the 

remote to exit Service Function 

mode

Power off the unit then power it 

back on to retain the setting value





HYBRID WIRING
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Ductless Trouble Shooting



24 Volt Wiring – Gas Furnace Combinations

• Heat Pump thermostat with 
Dual fuel capabilities must 
be used. Wi-Fi capable that 
detects outdoor temperature 
is required. 

• A control relay must be 
added for proper operation.

• Reference the 24V Interface 
instructions for proper fan 
set up based on the Gas 
Furnace selection.

• The transformer in the 24V 
Interface is to be disabled. 
The transformer in the 
Furnace is used to power 
the control system.

205

24V Interface Manual – Scenario 6

FIELD SUPPLIED

SINGAL POLE DOUBLE THROW



Example Changeover Relay

206



Auxiliary Relay – Why is this needed? 

207

Use of the O Terminal 
on the Heat Pump 

thermostat controls
the auxiliary relay coil 
switching the system 
to the proper mode. FIELD SUPPLIED

SINGLE POLE DOUBLE THROW



Auxiliary Relay – Cooling Mode

208

The auxiliary relay 
changes position to 

allow the thermostat Y 
terminal to send 24 

volts to the Y terminal 
on the 24V Interface on 

a call for cooling.
FIELD SUPPLIED

SINGALE POLE DOUBLE THROW



Auxiliary Relay – Heating Mode

209

A call for heating from 
the thermostat Y 

terminal sends 24 
volts to the W terminal 
on the 24V Interface.

FIELD SUPPLIED

SINGAL POLE DOUBLE THROW



Dual Fuel – Auxiliary or Emergency Heat

210

Outdoor temperature at or below 
the pre-determined balance point 
the thermostat's dual fuel logic 
locks out the outdoor Heat Pump 
switching the heat call to W1. 
The Gas Furnace becomes the 
primary heat source for the 
space at this point. 

FIELD SUPPLIED

SINGLE POLE DOUBLE THROW



EB-state3ltcb-01
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All trademarks are property of their respective owners



• A Wi-Fi connected thermostat that detects outdoor temperature is preferred.

• The T1 (Return Air Temperature) sensor supplied with the 24 Volt Interface Kit must be installed 

in the airstream of the return air side of the system.

• If the heat pump is to be operated in COOLING ONLY mode, a field supplied relay is not 

needed and the O terminal on the heat-pump thermostat will not be used.

• For the Phase One Hybrid system combinations, the thermostat changeover temperature 

should be set at 35°F (1.67°C) to reduce the need for the system to enter the defrost mode.

Key Hybrid Configuration Points

212



Metering Device (TXV) Removal

213

331831-701 

40MD000003

Available 11-30

• The refrigerant is metered (EEV) in the 38MAR outdoor unit.

• This requires the removal of the factory installed TXV from the indoor unit / cased coil.

• Once the TXV is removed, a Piping Adapter Kit must be used to properly connect the refrigerant circuit.

• The distributor line on the “A” coil has a mechanical fitting that will accept a 3/8” male Chatleff fitting with 
a Teflon gasket (flared fittings CANNOT be used).

• The Piping Adaptor Kits shown below are sold through RC.

• NOTE: MUST flow Nitrogen in the system while brazing the line set adaptor.



Refrigerant Pipe Installation 



▪   Always remove inner and outer burrs before flaring.

▪   Burrs will act as a metering device causing change in state of the 
refrigerant 

        resulting in capacity related issues.

▪   Un-removed burrs can break off and cause serious problems.
     

▪   Ream all pipe to the full inside diameter.

▪   If this rough, inside edge is not removed by reaming, erosion 
  may occur due to local turbulence and increased
  local flow velocity in the tube. This has the potential to cause
  restrictions, change state of the refrigerant and increased call backs.

▪   A correctly reamed pipe will provides an excellent  surface for 
  a tight seal and even pressures, velocities and laminar refrigerant flow. 

Refrigerant Line Installation:



Refrigerant Line Installation:

GOOD VS BAD



NO TRAPS 

To IDU’s

Indoor Unit Piping

Refrigerant Line Installation:



Flare is 45 degree flare used for R-410a

CONNECTION AND CENTERING

Factory flare 

nuts/unions have 

metric threads

Indoor Unit Piping

DO NOT USE the Flare 

nuts from pre-made mini 

split line-sets: USE the 

flares provided with the 

equipment! 

Refrigerant Line Installation:



Flare is 45 degree flare used for R-410a

Indoor Unit Piping

Place a small amount 

of POE oil between the 

brass nut and the 

outside of the flare to 

keep the Brass from 

“grabbing” the copper 

and twisting the pipe. 

Refrigerant Line Installation:

No Pipe Dope



TIGHTENING THE FLARE NUT

Indoor Unit Piping

Connecting Pipe Outer Dia. (in) Ft-lbs

Ø1/4” 10 to 13

Ø3/8” 24 to 31

Ø1/2” 37 to 46

Ø5/8” 50 to 60

Use a backup 

wrench

Torque 

wrench

Refrigerant Line Installation:



Refrigerant line insulation 



Both refrigerant pipes must be insulated separately

Outdoor & Indoor Units
Steps 63 & 64:

Per Local, State or National codes

All refrigerant pipe and fittings are insulated, 

sealed, and supported.

Per Local, State or National codes

Refrigerant Line Installation

1 Inch minimum thickness when codes are not present 

245o F Closed cell foam pipe insulation

material as specified by local and

national codes. 



SUBJECT TO CHANGE WITHOUT NOTICE

Performance series – Multi-zone MGR

START−UP

Test Operation

Perform a test operation after completing a gas leak and electrical

safety check. See the indoor unit installation instructions and

owner’s manual for additional start up information.

SYSTEM CHECKS
1. Conceal the tubing where possible.

2. Ensure the drain tube slopes downward along its entire length.

3. Ensure all tubing and connections are properly insulated.

4. Fasten the tubes to the outside wall, when possible.

5. Seal the hole through which the cables and tubing pass.

OUTDOOR UNIT
1. Are there unusual noises or vibrations during operation?



SUBJECT TO CHANGE WITHOUT NOTICE

Job Well Done



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE



SUBJECT TO CHANGE WITHOUT NOTICE
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WHAT IS TROUBLESHOOTING?

Troubleshooting is a form

of problem solving, often

applied to repair failed

products or processes…

Start with the obvious

and work toward the

obscure?

Error Diagnosis
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Error Code

vs

Operation Code

The display on units will show operational

code such as DF (defrost) or mix mode (--)

Error Diagnosis
Error Code vs

Operation Code
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E1 Communication

ErrorError Diagnosis
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The indoor unit has not received feedback from the 

outdoor unit for 150 seconds, four consecutive 

times.

Possible Causes:

• Wiring

• Indoor or Outdoor PCB

• Reactor

• IDU fan Motor Grounded

• External Components

E1 Communication

ErrorError Diagnosis
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Wiring:

• Verify Wiring Gauge

• Verify Wire Type

• Verify NO breaks, wire nuts, butt connectors, 

etc.

• If you have to splice, use solder & heat shrink

E1 Communication

ErrorError Diagnosis
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Wiring:

• Verify Polarity (L1 to L1, L2 to L2, S to S)

• Verify Length

• Verify Route (Not parallel to other high voltage wires)

1:1 5 Zone

E1 Communication

ErrorError Diagnosis
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Communication Circuit Failure

E1 Communication

ErrorError Diagnosis
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External Components:

•Verify IDU Disconnects

•Verify External Float Switches

•Best practice is break L1

NC
Float 

Switch

E1 Communication

ErrorError Diagnosis



• Use a multimeter to test DC 

voltage between L2 and S.  

The black lead connects to S.  

The red lead connects to L2.

• When running normal, the 

voltage moves alternately as 

positive and negative values.

• If the outdoor unit has a 

malfunction, the voltage will be 

a positive value.

• If the indoor unit has a 

malfunction, the voltage is a 

fixed value.

244

E1 Communication

ErrorError Diagnosis
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E1 Communication

ErrorError Diagnosis



What it does:

A reactor opposes the change in current.

How to check it:

Measure Resistance

246

E1 Communication

ErrorError Diagnosis
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Findings:

Typically under 1 Ohm

Not OL (Open Load)

Not 0Ω (Shorted)

No resistance to ground

E1 Communication

ErrorError Diagnosis



Wiring:

• Check for induced voltage on (S)

• Run separate temporary wires

248

E1 Communication

ErrorError Diagnosis



Debug Tool:

Part # 17222000A55927

249

Error Diagnosis
E1 Communication

Error



Knowledge Check

Can you tell if a system is performing

Correctly only by the pressures?

250



Compressor discharge temperature protection (TP) (MA*R - P6)

Temperature protection of compressor discharge (MG*R – P4)

Possible Causes:

• Refrigerant charge

• No refrigerant flow

• Exceeded max line length

• Thermistor

• Compressor

• Board

251

Error Diagnosis
MAR-P6 / MGR P4

Code: P4/P6



Refrigerant Charge Verification

• Evaporator ΔT

• Evaporator Temperature

• Suction Pressure

• Suction Temperature

• Discharge Temperature

252

Error Diagnosis Code: P6



No Refrigerant flow

• Check service valve

• Check master Valves (MG*R)

253

Error Diagnosis Code: P6



Thermistor

• Not secured on pipe

Compressor

• Resistance Check

• Wiring

• Tight bearings

254

Error Diagnosis Code: P6

Single Rotary
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Error Diagnosis Code: P6

P6 Exception

P6 error on only the 36,000 MA*R means

Low pressure switch



MA*R – P4 Inverter Compressor Drive Error

MG*R – P6 IPM Module protection

Possible Causes:

• Communication between main and inverter PCB

• Voltage high, low, imbalance

• Compressor rotation (U,V,W Wiring)

• ODU Fan

• Compressor

• Reactor

• Faulty ODU PCB

• Liquid in oil 256

Error Diagnosis Code: P4/P6
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Error Diagnosis Code: P4
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Error Diagnosis Code: P4
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Error Diagnosis Code: P4
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Error Diagnosis Code: P4
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Error Diagnosis Code: P4
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