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About the HH8 outdoor unit

Read all sections of this manual. Keep this manual and the manual for the matching indoor
unit for future reference.

The HH8 outdoor unit is designed to connect to a matching indoor coil with sweat connect lines.
You must match the HH8 outdoor unit with a single, ducted indoor unit. The HH8 outdoor unit is
not designed for application in a ductless configuration. Refer to the Technical Guide for permissible
system configurations. Sweat connect units are factory charged with refrigerant for a nominal sized
matching indoor coil and 15 ft of field-supplied lines.

A nominal 4 ton outdoor unit model is not offered. If the HH860E2S11 5 ton outdoor unit is used in a 4
ton application with a 4 ton indoor unit match, the outdoor unit must be converted to lower capacity
mode. See Activating lower capacity mode for HH860E2S11 units.

Certification

DS Solutions App

Johnson Controls believes in empowering our customers with unit-specific information at all times.
Download the Ducted Systems Solutions Mobile App (DS Solutions App), which is available through
the App Store for iOS and Google Play for Android. Users can use the DS Solutions App to scan the
QR code located on the rating plate that is unique to each unit and provides information specific
to the product. Take advantage of the features available for all units: Nomenclature, Literature

(Technical Guide, Installation Manual and Wiring Diagrams), Parts list, Product Registration, Claims
Tracking, and more.

iOS Android
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Table 8: Additional location requirements for each type of installation

Type of Additional location requirements

installation

Ground *  The location of the outdoor unit allows you to install and anchor the
installation outdoor unit on a strong, solid base that positions the outdoor unitin a

level position at least 4 in. above grade and does not shift or settle, which
could cause strain on the refrigerant lines and possible leaks.

* Thereis sufficient space for the base. The base must not come in contact
with the foundation or side of the structure because sound may transmit
to the residence.

Roof * The location of the outdoor unit allows you to install and anchor the
installation outdoor unit on a strong, solid base that positions the outdoor unitin a
level position at least 4 in. from the roof.

« There is sufficient space for the base.

* The structure is capable of supporting the total weight of the outdoor unit,
including a base, lintels, and rails. You must use a base, lintels, and rails to
minimize the transmission of sound or vibration to the structure.

*  The location of the outdoor unit ensures that there is minimal transmission
of sound and vibration to the structure.

Wall-mounted
installation

Mounting the outdoor unit does not cause a loss of structural integrity.

The location of the outdoor unit allows you provide adequate support for
the base pan and mount the unit in a level position.

* The outdoor unit can be accessed safely when mounted, for example, for
servicing.

* The location of the outdoor unit ensures that there is minimal transmission
of sound and vibration to the structure.

Planning the refrigerant piping system

About this task:

Before starting the installation, plan the refrigerant piping system carefully to ensure that the
system operates correctly and efficiently. This allows you to determine the refrigerant piping
length, which you need to know to select which HH8 outdoor unit model to install. See Selecting the
outdoor unit model.

Note:
+ Ifyou use more than 15 ft of interconnecting tubing, you must adjust the refrigerant
charge. See Table 9 and Adjusting refrigerant charge for charging requirements and more
information about charging the refrigerant.

To plan the refrigerant piping system, do the following:

1. Note the maximum refrigerant piping length and height difference allowed between the
indoor and outdoor units. See Figure 7, Figure 8, and Table 9.

2. Determine the refrigerant piping layout, making sure that the length of the refrigerant
piping between the indoor and outdoor units is as short as possible to optimize system
performance.

20 Installation Manual: HH8 Series - 18 SEER2 Horizontal Discharge Variable Speed Heat Pump

Johnson Controls Ducted Systems



Selecting the outdoor unit model

Before you begin:
Plan the refrigerant piping system and determine the length of the refrigerant piping. See Planning
the refrigerant piping system.

About this task:

Before starting the installation, you must select which HH8 outdoor unit model to install based on

the following:

« The actual length of the refrigerant piping and any height difference between the position of
the indoor and outdoor units

« How the equivalent length of the refrigerant piping and any height difference between the
position of the indoor and outdoor units impacts the heating and cooling capacity of the system

+ How defrost operation impacts the heating capacity of the system if applicable

Refer to the HH8 Technical Guide for a detailed overview of system capacity for specific indoor and
outdoor unit configurations. In this procedure, be aware of the following:

« Lrefers to the actual one-way refrigerant piping length between the indoor and outdoor units
in feet or meters.

* Hrefers to the height difference between the indoor and outdoor units in feet or meters. If
H>0, the position of the outdoor unit is higher than the position of the indoor unit. If H<0, the
position of the outdoor unit is lower than the position of the indoor unit.

« EL refers to the equivalent one-way refrigerant piping length between the indoor and outdoor
units in feet or meters.

®» Important: If the specific installation includes more than one indoor unit, make sure that you
consider the indoor unit that is farthest from the outdoor unit when completing the steps.
To select the outdoor unit model, do the following:

1. Use Table 9 to check which HH8 outdoor unit models are suitable for your specific installation
based on the actual length of the refrigerant piping between the indoor and outdoor units
and any height difference between the indoor and outdoor units.

Figure 7: Refrigerant piping with outdoor |Figure 8: Refrigerant piping with outdoor

unit lower than indoor unit unit higher than indoor unit
Indoorunit = “~ipg ength L T
T Outdoor unit Feight diference H
Height citference H [ '
eight olierence Outdoor unit | .
L Indoor unit

1 I Mipe length |1

Table 9: Refrigerant piping

Outdoor unit | Maximum refrigerant | Maximum height |Additional refrigerant -
model piping length (L) difference (H) exceeding 15 ft (4.6 m)
ft (m) ft (m) oz/ft (g/m)
HH824E2511 131 (40) 98 (30) 0.54 (15)
HH836E2511 148 (45) 98 (30) 0.57 (16)
HH860E2511 246 (75) 98 (30) 0.60 (17)
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Adjusting refrigerant charge

About this task:

HH8 outdoor units are precharged with enough R-454B refrigerant for the outdoor unit, the
smallest indoor unit, and 15 ft of refrigerant piping. If the refrigerant piping is longer than 15 ft, you
must add additional refrigerant. See Table 9 for more information. Refer to the Tabular Data Sheet
for more information on precharge amount and indoor combinations.

A\ CAUTION

Refrigerant charging must only be carried out by a licensed qualified air conditioning contractor.

A\ CAUTION

Compressor damage occurs if the system is incorrectly charged. On new system installations, charge
the system as instructed in the Tabular Data Sheet for the matched coil and follow the guidelines in this
instruction.

A\ CAUTION

Do not leave the system open to the atmosphere. Unit damage could occur due to moisture being
absorbed by the POE oil in the system. This type of oil is highly susceptible to moisture absorption.

A\ CAUTION

It is unlawful to knowingly vent, release, or discharge refrigerant into the open air during repair,
service, maintenance, or the final disposal of this unit.

To adjust the refrigerant charge, do the following:

+ Follow the charging procedure in the Tabular Data Sheet for the outdoor unit.

What to do next:
Connect the wiring.
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Connecting the wiring

To connect the wiring correctly, you must do the following:

1. Complete the field wiring connections.
2. Carry out all necessary electrical checks.
See Wiring diagrams for the outdoor unit wiring diagrams.

Completing the field wiring connections

About this task:

Make sure that all field wiring is in accordance with the National Electrical Code (NEC) and local city
codes. The HH8 outdoor unit works as part of a conventional system and uses discrete thermostat
wiring. It is possible to interface with Hx™ or Hx™3 conventional terminals. Do not interface with
TTSCC, Hx, or Hx 3 thermostat communication connections.

A\ CAUTION

This equipment uses an inverter drive that stores hazardous energy up to 5 min after power is
removed. Wait for more than 5 min before performing electrical work after power is removed.

NOTICE

Local codes may require use of an ELB (Earth Leakage Breaker) or RCD (Residual Current Device)
breaker. When required, use a breaker capable of handling harmonics to prevent failure of the ELB or
RCD breaker.

Table 20: Tightening torque of each screw

Screw Minimum [lb-ft (N-m)] Maximum [lb-ft (N-m)]

M4 0.7 (1.0) 1.0 (1.3)

M5 1.5(2.0) 1.8 (2.5)

M6 3.0 (4.0) 3.7 (5.0)

M8 6.6 (9.0) 8.1(11.0)

M10 13.3(18.0) 21.7 (23.0)
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Table 21: Physical and electrical data

Model HH824E2S511 HH836E2S11 HH860E2S11
Unit supply voltage 208-230V, 1 phase, 60 Hz
Normal voltage range' 187 to 252
Minimum circuit ampacity 24 28 37
Maximum overcurrent device (A)’ 35 35 45
Compressor Type Twin rotary Twin rotary Twin rotary
Rated load (A) 16.8 19 27
Crankcase heater (base heater) Yes Yes Yes
Base pan heater Yes Yes Yes
Fan diameter (in.) 21.89 24.4 21.85
Fan motor Rated HP 1/7 1/3 1/5
Fan motor 1 1 2
quantity
FLA (A) 0.8 1.5 1
Nominal RPM 870 850 880
Nominal CFM 2235 3350 4820
Coil Face area (ftz) 7.49 10.76 14.87
Rows deep 2 2 2.6
Fins per inch 17 18 18
Liquid refrigerant piping outdoor 3/8 3/8 3/8
(field-installed) (in.)
Vapor refrigerant piping outdoor 5/8 3/4 7/8
(field-installed)* (in.)
Unit charge (Ib-0z) 5-1 7-7 11-0
Charge (oz/ft) 0.54 0.57 0.6
Net weight (Ib) 116.8 185.2 2447
Note:

1. Rated in accordance with AHRI Standard 110-2016, utilization range A.
2. Dual element fuses or HACR circuit breaker. Maximum allowable overcurrent protection.

3. The Unit Charge provided is correct for the outdoor unit, smallest matched indoor unit, and
15 ft of refrigerant piping. For refrigerant piping lengths other than 15 ft, add or subtract
the amount of refrigerant, using the difference in actual refrigerant piping length (not the
equivalent length) multiplied by the per foot value.

To complete the field wiring connections, do the following:

1. Install the correct size weatherproof disconnect switch outdoors and within sight of the
outdoor unit according to local codes.

2. Run the power wiring from the disconnect switch through the power wiring exit provided and
to the outdoor unit.

3. Connect the power wiring from the disconnect switch into the outdoor unit control box as
outlined for the specific outdoor unit model in Table 22.
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4. Make the power supply connections to the supplied terminal block. See Figure 28.

When connecting to the terminal block using a stranded wire, make sure to use the round crimp-
style solderless terminal.

Figure 28: Connecting the power supply

5. Mount the thermostat 5 ft above the floor, where it is exposed to normal room air circulation.

®» Important: You must not place the thermostat on an outside wall or where it is exposed
to the radiant effect from exposed glass or appliances, drafts from outside doors, or
supply air grilles.
6. Route the 24V control wiring from the outdoor unit to the indoor unit and the thermostat.
Keep the low-voltage wiring 4 in. or more away from the high-voltage wires that are leaving
the control box.

» Important: The 24V control wiring must be NEC Class 2.

7. Wrap tape along the wire and seal any wiring holes to prevent entry of condensate water and
insects.

Control wiring diagrams

The HH8 model heat pump has a single compressor input command so it uses a single-stage
thermostat connection.

For fossil fuel applications, the room thermostat must control fossil fuel operation.

The mitigation control board has a G output and an A2L output. For Y81E, Z8ES, RL18, Y82E, Z8ET, Y82V,
Z8VT, YI91E, Z9ES, RG19, Y92E, Z9ET, Y92V, Z9VT, Y9VV, Z9VV, and JMC indoor models, do not use the
green G output wire. Instead, use the green/blk A2L and connect it to the G terminal on the indoor

equipment.
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Performing electrical checks

About this task:
When you have finished connecting and securing all wiring, perform all required electrical checks.

To perform electrical checks, do the following:

« Ensure that the field-selected electrical components including main power switches, circuit
breakers, wires, conduit connectors, and wire terminals have been correctly selected according
to the electrical data in Table 21. Ensure that the components comply with the NEC.

+ Ensure the voltage of the power supply is within 10% of nominal voltage and the ground is
contained in the power supply wires. If not, electrical parts may be damaged.

« Ensure that the capacity of the power supply is of sufficient size. If not, an abnormal voltage
drop when starting the outdoor unit may prevent the compressor from operating.

« Ensure that the ground wire is connected.

* Ensure that the electrical resistance is more than 2 MQ, by measuring the resistance between
the ground and the terminal of the electrical parts. If the electrical resistance is not more than 2
MQ, do not operate the system until the electrical leakage is found and repaired.

What to do next:
Start up the system.
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Adjusting system settings

You may need to adjust the system settings after installation or for servicing. You do this using the
DIP switches in the S4 switch bank or the S5 switch bank. These are the options:

Alternate temperature and pressure mode

See Activating alternate temperature and pressure mode for HH824E2S11, HH836E2S11, and
HH860E2S511.

Pump down mode

See Activating pump down mode for HH824E2S11, HH836E2S11, and HH860E2S11 units.
Forced defrost mode

See Activating forced defrost mode for HH824E2S11, HH836E2S11, and HH860E2S11 units.
Lower capacity mode

See Activating lower capacity mode for HH860E2S11 units.

Cooling only mode

See Activating cooling only mode for HH824E2S11, HH836E2S11 and HH860E2S11 units.

The line voltage power must be on when you are setting the DIP switches S4-2 or S4-3 for outdoor
models HH824E2S11, HH836E2S11, and HH860E2S11. The line voltage power must be off when you
are setting DIP switches S4-1, S5-1, and S5-2 for outdoor models HH824E2S11, HH836E2S11, and
HH860E2S11.

The factory setting, or address, of the DIP switches in the S4 and S5 switch banks is 0000 or off/off/
off/off. In Figure 35, m indicates the position of each switch for factory settings, pump down mode,
forced defrost mode, lower capacity mode, and cooling only mode.

Figure 35: DIP switch settings for all HH8 outdoor units
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@® Note:

1. Turn on the power before setting the S4-2 or S4-3 DIP switches, and dial the switches from
OFF to ON. Without having the unit powered on, the switch settings are not refreshed and
might be invalid.

2. Turn off all power sources before setting the S4-1, S5-1, or S5-2 DIP switches. Without
having the unit powered off, the switch settings are not refreshed and might be invalid.

3. Theicon mindicates the position of the DIP switches.
Temperature and Pressure unit: On S4-1 the control board will show temperature and pressure in

degrees celsius and Mpa. When in the OFF or DOWN position, it will display metric units, and when
it moves to the UP or ON position, it will display imperial units, degrees fahrenheit and psig.

Activating alternate temperature and pressure mode for
HH824E2S11, HH836E2S11, and HH860E2ST11

About this task:
The unit's 7-segment display is factory set for the metric system, therefore temperature is
displayed in Celsius and pressure is displayed in MegaPascals / MPa.

To change the display to the imperial system, complete the following steps:

1. Disconnect line voltage power from the unit and wait for the display to go blank.
2. Change dip-switch 1 in the S4 switch bank from OFF to ON and restore power.

Result
The temperature will now be displayed in Fahrenheit and the pressure will now be displayed in
pounds per square inch / PSL

Activating pump down mode for HH824E2S11, HH836E2ST]1,
and HH860E2ST1 units

About this task:

You must activate pump down mode for refrigerant recovery. When the outdoor unit is in pump
down mode, the compressor runs with a target frequency and without any protection when the
frequency rises. The electronic expansion valve (EEV) runs with an open setting. The outdoor unit
fan runs with the set fan speed.

The refrigerant in systems with refrigerant piping in excess of 40 ft cannot be recovered into the
outdoor unit and requires recovery with external equipment.

» Important: The line voltage power must be on when you are setting the DIP switch to activate
pump down mode.

® Note: Make sure to change the DIP switch setting to take the outdoor unit out of pump down
mode after the refrigerant recovery operation. If not, the outdoor unit enters pump down
mode again after powering on.

To activate pump down mode for HH824E2S11, HH836E2S11, and HH860E2S11 units, do the
following:

1. Remove the heating or cooling call from the outdoor unit so it is in standby mode.
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Activating forced defrost mode for HH824E2S11, HH836E2ST1,
and HH860E2S11 units

About this task:
The HH8 outdoor unit controls have a built-in feature to activate forced defrost mode if required.

®» Important: The line voltage power must be on when you are setting the DIP switch to activate
forced defrost mode.

To activate forced defrost mode for HH824E2511, HH836E2S11, and HH860E2S11 units, do the
following:

1. Open the maintenance panel.

2. Place the outdoor unit in forced defrost mode by setting the DIP switch on the S4 switch bank
on the main control board as shown for forced defrost mode in Figure 35.

3. The outdoor unit operates in forced defrost mode.

4. Take the outdoor unit out of forced defrost mode by setting the DIP switch on the S4 switch
bank on the main control board to the off position.

Activating lower capacity mode for HH860E2S11 units

About this task:
The HH860E2S11 outdoor unit controls have a built-in feature to lower the outdoor unit capacity if
required. This changes the nominal capacity from 5 ton to 4 ton.

®» Important: The line voltage power must be OFF when you are setting the DIP switch to
activate lower capacity mode.

To activate lower capacity mode for HH860E2S11 units, do the following:

1. Remove the line voltage power from the outdoor unit and allow time for the control board
display to go blank.

2. Open the maintenance panel.

3. Place the outdoor unit in lower capacity mode by setting the DIP switch on the S5 switch bank
on the main control board as shown for lower capacity mode in Figure 35.

Activating cooling only mode for HH824E2ST11, HH836E2ST1
and HH860E2ST11 units

About this task:

The HH8 outdoor unit controls have a built-in feature to operate the outdoor unit in cooling only
mode if heat pump operation is never required. When the outdoor unit is in cooling only mode, the
reversing valve O thermostat input is ignored.

®» Important: The line voltage power must be OFF when you are setting the DIP switch to
activate cooling only mode.

To activate cooling only mode for HH824E2511, HH836E2511 and HH860E2S11 units, do the
following:

1. Remove the line voltage power from the outdoor unit and allow time for the control board
display to go blank.

2. Open the maintenance panel.

3. Place the outdoor unit in cooling only mode by setting the DIP switch on the S5 switch bank
on the main control board as shown for cooling only mode in Figure 35.
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Wiring diagrams

High voltage

The outdoor power supply must be disconnected before maintenance. This equipment uses an inverter
drive that stores hazardous energy up to 5 min after power is removed. Wait for more than 5 min
before performing electrical work after power is removed.

Figure 51: Electrical wiring diagram for HH824E2S11 units

88 Installation Manual: HH8 Series - 18 SEER2 Horizontal Discharge Variable Speed Heat Pump

Johnson Controls Ducted Systems















	Contents
	About the HH8 outdoor unit
	Certification
	DS Solutions App
	Safety
	Understanding safety symbols and instructions
	Safety requirements
	A2L refrigerant safety considerations
	General
	Room size requirements
	Mechanical ventilation
	Refrigerant equipment checks
	Electrical devices checks
	Detection of refrigerant
	Decommissioning
	Wiring installation


	Installation overview
	Preparing for installation
	Selecting a location for installation
	Planning the refrigerant piping system
	Selecting the outdoor unit model
	Inspecting the unit
	Transporting and handling the unit
	Understanding installation and operation limitations
	Meeting requirements for R-454B equipment
	Sourcing additional parts

	Installing the outdoor unit
	Installing the outdoor unit as a replacement unit
	Understanding requirements for low-ambient conditions
	Installing the drain elbow and drain hose
	Setting the outdoor unit on the ground or a roof
	Mounting the outdoor unit on a wall
	Affixing the brand label

	Installing the refrigerant piping
	Installing the vapor and liquid lines
	Installing oil traps in the vapor line
	Installing the liquid-line filter drier
	Brazing the refrigerant lines and service valves
	Checking for refrigerant leaks
	Required procedures for A2L systems
	Evacuating the refrigerant lines and indoor coil
	Releasing the refrigerant into the system
	Adjusting refrigerant charge

	Connecting the wiring
	Completing the field wiring connections
	Control wiring diagrams

	Performing electrical checks

	Starting up the system
	Adjusting system settings
	Activating alternate temperature and pressure mode for HH824E2S11, HH836E2S11, and HH860E2S11
	Activating pump down mode for HH824E2S11, HH836E2S11, and HH860E2S11 units
	Activating forced defrost mode for HH824E2S11, HH836E2S11, and HH860E2S11 units
	Activating lower capacity mode for HH860E2S11 units
	Activating cooling only mode for HH824E2S11, HH836E2S11 and HH860E2S11 units

	Checking outdoor unit parameters
	Running a parameter query for HH824E2S11, HH836E2S11, and HH860E2S11 units

	System components and operation
	Refrigerant cycle
	Control boards for HH824E2S11 units
	Control boards for HH836E2S11 and HH860E2S11 units
	Heating and cooling operation and safety components
	Sensor parameters

	Troubleshooting
	Checking refrigerant system components
	Checking cooling and heating operation
	Viewing fault codes and protection codes for HH824E2S11 units
	Viewing fault codes and protection codes for HH836E2S11 and HH860E2S11 units
	Normal malfunction
	Outdoor unit faults and protection
	Drive faults
	Overload in cooling mode
	Overload in heating mode

	Wiring diagrams
	Third-party trademarks notice
	Start-up sheet

