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HIGH-EFFICIENCY AND ENERGY-SAVING

HPAC HIGH-EFFICIENCY ALTERNATE CONTROL

VRF& adopts high-efficiency alternate control
method to intelligently adjust the distributing
method according to the demand of indoor load,
which has ensured the service life of the
integrated module, and improved the overall
operating energy efficiency at the same time.

The best matching features exist among the
compressor, indoor heat exchanger, and outdoor
heat exchanger. It can automatically match the
capacity of indoor and outdoor heat exchangers,
and adjust in real time according to operating
situation.
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WHY CHOOSE VRF HEAT PUMP SYSTEM

DEMAND

In a system without external constraints, if user requires only cooling or heating, then the heat pump system

is a good choice.
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LOW COST

If there is only cooling or heating demand, a VRF heat pump system is recommended for it is cost-saving

and easy to maintain.

FLEXIBLE

Because of the characteristics of the VRF system (One outdoor unit can be connected to multiple indoor
units), indoor units in different areas can be controlled independently, which is very flexible in use compared

to common air conditioners.
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HIGH-EFFICIENCY EVI
COMPRESSOR




® HIGH-EFFICIENCY EVI CONTROL TECHNOLOGY

High-efficiency EVI compressor, which is developed according to the features of VRF unit,
its O-420Hz adjusting range can perfectly match with the whole unit, so as to excel the
performance to the greatest extent.

©® RELEASE VALVE

Improving partial load energy efficiency, adapting to the condition of variable pressure
ratio, upgrading compressor performance.

® IMPROVED ASYMMETRIC WRAP

New asymmetric wrap is adopted and compressor efficiency is improved by reducing
leakage and invalid suction superheat.

O DYNAMIC OIL BALANCE STRUCTURE

Advanced oil balance technology, with high reliability and flexible design without
installation limit, which can realize parallel connection of compressors with different
delivery capacity and revolving speed.

© HIGH SPEED

0~420Hz stepless inverter operation, wide adjustment range of capacity, precision can be
up to 1Hz.

© OIL PUMP FILTER

Filtrate the impurities to ensure the supplied oil is clean.

©® POSITIVE DISPLACEMENT GEAR PUMP

Ensure necessary oil supply under the revolving speed, improve reliability of compressor.




LARGE AIR VOLUME AND LOW NOISE FAN

The "Reverse-S shape" tail design can effectively increase the working area of fan blades and greatly
improve the air volume. The tail of the blade adopts the aircraft winglet design, which can effectively
suppress the tip vortex caused by wing tip pressure difference and reduce noise.

08

The new air-out grille design increases the air supply area
by 7.8%.

The "Reverse-S shape" tail design, with 4-blade control and
separate design of blade pressure surface and suction
surface, effectively increases the working area of fan blades
and greatly improves the air volume.

Air volurme Air volurme
of the lost of VRF&
genoeration

Last generation VRF&

*The above dota are measured under rated conditions

Note: Applicable for some models.
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Multiple prevention technologies: to protect the unit from c
snow; to prolong the service life ‘unit; to suit differ

@ The sheet metal of the casing is co
corrosion prevention.
Neutral salt spray time is up to 1000 hours.

. The surface of controller is coated with special protection
good dampproof, mildewproof and anticorrosive performance.

@ The grille received the treatment
iscoated with high weather resistan

® The external part adopts fastene
anticorrosive performance.

@® The anti-corrosion motor adopts
the outer case, with IPS5 protection le

. Outer sealing material of the coil adopts s

. The surface of the pressure vessel adopt
coated with high weather resistance powd:

Note: \
1. Applicable to VRF6 (AOU-**VRDC3C1) series. For special environments with acid, alkali and )
salt corrosion, the unit can be customized to provide more comprehensive protection. Please J
consult our sales representatives for more information.

2. Standard models VRF6 (AOU-**VRDC3C) do not have this anti-corrosion treatment but can -
be customized if needed.
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MULTIPLE PREVENTION TECHNOLOGIES

DUST PREVENTION FUNCTION*

According to operating time of unit and real-time operating parameters, situation of heat exchanger can
be estimated. When the accumulative dust of heat exchanger impacts the heat exchange efficiency,
activating the backward operating function of fan can effectively remove the dust.
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Normal operation status Auto-clean status

*This function should be custoemized.

WIND PREVENTION FUNCTION Nermal fan direction Reversed fan direction

Before the unit is turned on, if the fan conducts
backward operation due to adverse wind, it will adopt
dynamic braking to stop the backward fan, and then
turn on the unit according to nermal program.

LIGHTNING PREVENTION FUNCTION

Central air conditioning system has lightning
protectionand anti-surge function, which can
effectively prevent the impact on air conditioning
system due to instant overvoltage or overcurrent, so
as to protect the personal and property safety of

user.




SNOW PREVENTION FUNCTION

In order to prevent the influence of snow accumulated on the top of the outdoor fan, the unit will
automatically turn on the fan to clear the snow and ensure normal operation.
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" CAN+ COMMUNICATION

TECHNOLOGY




INNOVATIVE STRATIFICATION CAN+ STRUCTURE
WITH MULTIPLE MASTER NETWORKS

Considering that the application of an air conditioning system requires multiple nodes, multistep control
and intelligent expansion, we originally developed the stratification CAN+ structure with multiple master
networks, which makes it possible for the number of nodes in a single system to be increased relatively by
56% and the response time for centralized control to be shortened by hundreds of times.

Centralized control

——

System 1 l WIFI|Module
15 A T - - A -
B “ <@ < g : <
E E E Indoor unit  Indoor unit  Indoor unit Indoor unit
. -
N -
i Outdoor unit module 1 & J
BMS software BMS Gateway Outdosr-unit modulss
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Centralized control System N Wired controller
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Indoor unit  Indoor unit Indoor unit Indoor unit
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Outdoor unit medule 1

EFEARDIREE

Qutdoor unit module 2

It is the first time to formulate and standardize CAN+
communication protocol: two-stage network universal
design, data can be directly transferred; functional code,
network address, data field and related core concepts are
developed, realizing grading, classification and real-time
transfer of communication data, satisfying the demand of
intelligent expansion.

CAN+ self-adaptive networking technology includes single
chip automatic nonpolarity technology and all network
automatic address distribution technology, which can realize
automatic networking for hundreds of nodes of large multi
VRF unit within 10 seconds, the newly increased nodes can
be activated instantly once it is inserted, greatly improving
the networking speed and expansion capability. The First Nonpolarity
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HIGH-EFFICIENCY EVI SCROLL TYPE
DC INVERTER HIGH-PRESSURE CAVITY
COMPRESSOR

Dynamic oil balance structure

Positive displacement gﬁﬁrpump 3




Improved

asymmetric wra
; _

k.

oil circulation structure
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HIGH-EFFICIENCY ENTHALPY CONTROL
TECHNOLOGY

HIGH-EFFICIENCY ENTHALPY COMPRESSOR

High-efficiency enthalpy compresseor is developed according to
the features of VRF unit, its O-420Hz adjusting range can —-
perfectly match with the whole unit; so as to excel the
performance to the greatest extent.

HIGH-EFFICIENCY EVI SCROLL TYPE DC INVERTER HIGH-PRESSURE
CAVITY COMPRESSOR

€ EVITECHNOLOGY (2] SE VAL
Reinforce system capacity, widen operating Improving partial load energy efficiency,
range and accelerate heating. adapting to the condition of variable
pressure ratio and upgrading compressor
performance.
Higgh pressure: Airinhalation
Discharge pressure Pressure reliefvalve
Open the valve
Airexthaust Low pressiire Fixed plate

Medium pressure

when the pressure of compression chamber > discharge pressure

© IMPROVED ASYMMETRIC WRAF @ INTERNAL OIL CIRCULATION STRUCTURI

New asymmetric wrap is adopted and Internal circulation of lubricating oil to
compressor efficiency is improved by reducing reduce over-heat losses and oil discharge
leakage and invalid suction superheat. rate and to improve efficiency and reliability.

© DYNAMIC OIL BALANCE STRUCTURE © HIGH SPEED

Advanced oil balance technolegy, with high O ~ 420Hz stepless inverter operation, wide
reliability and flexible design without adjustment range of capacity and precision
installation limit, which can realize parallel can be up to 1Hz.

connection of compressors with different
delivery capacity and revolving speed.

© OIL PUMP FILTER © POSITIVE DISPLACEMENT GEAR PUMP

Filtrate the impurities to ensure the supplied Ensure necessary oil supply under the
oil is clean. revolving speed to improve the reliability of
compressor.



SENSORLESS DC INVERTER FAN MOTOR

Adopt the DC inverter motor with high back electromotive force to realize stepless speed adjustment within
5~85Hz, the precision is 1Hz, with low operating current, low motor input power, and high efficiency.

Frequency
of Inverter

Fan Maotor Step Regulation

Gree Stepless Regulation

Load Demand

LARGE AIR VOLUME AND LOW NOISE AIR DUCT

“Reverse-S shapetail design can effectively increase the working area of fan blade, greatly improving the
air volume. The blade tail adopts winglet design of the aircraft to effectively suppress the blade tip vortex
caused by the pressure difference of wing tip and reduce the noise.

16%
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Alr volume of the

last generation Alr volume of

VRF6&

Last generation VRFB
*“China Patent 201820495665.8 Axial Fan Blade and Alr Conditioner *The above data are measured under rated conditions of unit

*Applicable for some models.




HIGH-EFFICIENCY HEAT EXCHANGER DESIGN

G-SHAPE INTEGRATED HEAT EXCHANGER

Molded at one time, the G shape integrated heat exchanger can
improve space utilization and increase heat exchanger area and
heat exchange efficiency.

*Note: Applicable for some models.

MULTI-ROW SMALL DIAMETER DESIGN

The refrigerant pipe adopts @7mm and 3-row
design, which can reduce the flowing
resistance of refrigerant inside the pipe and
effectively increase the heat exchange area of
refrigerant, so as to optimize and improve the
heat exchange efficiency.

“Note: Applicable for some maodels.

SMALL PITCH CORRUGATED HEAT EXCHANGER FINS

Small pitch corrugated fins are used to increase the effective area between fins and the air, for more
sufficient heat exchange of refrigerant and higher heat exchange efficiency.

Others VRF&




INTERNAL SCREW THREAD DESIGN OF COPPER TUBE

The refrigerant pipe adopts internal screw thread design to increase the contact area with the refrigerant,
optimize the turbulent state of refrigerant flow and improve the heat exchange efficiency.

Internal screw thread high-efficiency heat exchange tube

MULTI-FUNCTIONAL HEAT EXCHANGER FINS

The heat exchanger fins adopt double-sided double-effect coating and hydrophilic membrane design so
that the unit is not easy to get frosted and the condensate water or water from defrosting can flow down
more quickly; the anti-corrosion coating isolates the pollutants and dust from air to protect the fins, with
stronger corrosion resistance and better heat exchange effect.

Fing ——

Anti-corrosion coating -y = Hydrophilic coating

Double coating heat exchange fins structure

DIVISIONAL HEAT EXCHANGE FLOW PATH

According to the feature of wind field, the flow path of heat exchanger adopts divisional design for more
reasonable flow division. Design according to 1-2-2-1 flow path for higher exchange efficiency.

-

Air inlet =
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| Flow direction
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MULTIPLE ENERGY-SAVING MODES

With the deepening of energy conservation and emission reduction, and the increasing requirements for
urban electricity consumption, especially during the peak season of electricity consumption in summer,
many cities will issue corresponding electricity curtailment measures. VRFé has a variety of operating
modes for users to choose, to meet the city's peak power consumption and power limit requirements.

CAPACITY PRICRITY MODE
When the power supply is sufficient, it will satisfy the using capacity demand in priority. This mode is default
mode.

AUTO ENERGY-SAVING MODI
When this mode is activated, the system will automatically adjust the control parameters according to
operating status, and automatically balance the capacity and energy consumption to realize the
minimization of bilateral impact.

COMPULSORY ENERGY-SAVING MODE

Compulsorily limit the output of outdoor unit to satisfy the using capacity demand in priority. 90% and
80% capacity proportion can be selected to limit the output according to the power consumption of unit
and user demand.
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@ MAX20%
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Capacity Priarity Mode  Auto Energy-saving Mode  Compulsory Energy-saving Mode

HPAC HIGH-EFFICIENCY ALTERNATE CONTROL

VRFé& adopts high-efficiency alternate control method to intelligently r—
adjust the distributing method according to the demand of indoor load, gl b anget
which has ensured the service life of the integrated module, and Y
improved the overall operating energy efficiency at the same time.

The best matching features exist among the compressor, indoor heat }-:g‘:o_;xucmﬁf\.

exchanger, and outdoor heat exchanger. It can automatically match
the capacity of indoor and outdoor heat exchangers, and adjust in real

time according to operating situation.
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SRL(SELF-REACTION LOAD)SELF-ADAPTIVE

CONTROL

SRL (Self-reaction Load) can intelligently detect and control pressure and temperature of system

refrigerant according to user status and indoor temperature variation, so as to automatically adapt to

indoor cold/heat load balance control of energy conservation.

Cooling mode

Power of conventional system

Power of SRL cantrol

waoor temperature

Target indoor temperature

Heating mode

il Power of conventional system
Power of SRL control

High pressure of conventional system
High pressure of SHL_‘:_:L:;;ET“"‘ S ¥

Target indoor temperature

Actual indoor temperature

VARIABLE SUB-COOLING DESIGN

With new generation of high-efficiency plate type sub-coocler and variable super-cooling degree control
method, the maximum sub-cooling degree can reach 35°C, the unit's operation and engineering matching

are greatly improved, and the effect is more obvious.

Problems with fixed sub-cooling and excessive sub-cooling:

With fixed sub-cooling degree, output of the unit cannot adapt to changes in load. When the system
conducts excessive sub-cooling, performance of the whole unit is reduced, degree of superheat for the
exhaust of compressor is insufficient, and the reliability is reduced.

+— Circulation with sub-cooling
4—— Circulation without sub-cooling




WIDE OPERATION RANGE

-30°C-55°C stable operation to provide users with comfortable environment in both cold and hot weather,
operating ambient temperature for cooling can be as low as -15°C.

VRF6 General Multi VRF Unit

Cooling

b,

20 -10 0 10 20 30 40 50

Note:

1. The maximum operating temperature in cooling is 55°C while the minimum operating temperature in heating is -30°C. As different series
have different operating ranges, please refer to the cor responding technical information.

2. Cooling at -15--5°C is conditional. Please inquire our engineers for more information. Generally, the lowest operating temperature for
cooling is -5°C.

INTEGRATED MAINBOARD

Adopt miniaturized design and new high-efficiency process to reduce the area of main board by 40% and
the occupied space, increase the power density of inverter, and realize the diversification of functions.

Intelligent Design
Low power consumption control, auto address allocation, auto commissioning, error memory and inquiry.

High Reliability Design

It is designed with wide voltage protection, default phase protection, overload protection, anti-surge
protection, anti-static protection and so on. Together with advanced moisture-proof, dust-proof and
anticorrosion design, the system is more stable and reliable.

Advanced Production and Inspection Technology

The controller mainbeard undergoes a series of strict production inspection processes such as SMT
processing—AQI optical inspection—ICT online inspection—FCI| functional test—DCT test and vibration
and stress test. The rigorous manufacturing and inspection process ensure that the control mainboard can
withstand high temperature and high humidity, abrasion and drop and other harsh environments.
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INTEGRATED HIGH-EFFICIENCY HEAT
DISSIPATION ELECTRIC CONTROLLER

Main body of electric box is made of 6063T5 aluminum alloy material with high thermal conductivity (the
heat dissipation capacity is 4.5 times that of conventional steel plates). The integrated structure design
reduces the overall volume by 35%. Installation and maintenance are more convenient.

Thermal conductivity of material

Steel 6063 type aluminum alloy

Other (sheet metal structure) VRFE(Aluminum alloy)

*Chinese Patent for Utility Model No. ZL201720497732.5 Qutdoor unit, Electric Box and its Box Subassembly of Air Conditioner.
Note: Aluminum control box is not applicable for VRF& (AOU-""VRDC3F).

The main body of electric box adopts refrigerant for heat dissipation, cooperates with high thermal
conductivity aluminum alloy material, and uses thermal simulation design to optimize the layout of inverter
power components, thus reducing the internal temperature of inverter electric box by about 8°C, and
improving the reliability of inverter components of large-capacity inverter compressor.
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QUIET AND COMF







MULTIPLE PROFESSIONAL
NOISE REDUCTION
TECHNOLOGIES

/OLUME AND LOW NOISE FAN

Reverse S-shape tail design and aircraft
winglet 4-blade design to achieve large air
volume and low noise.

-0
RTER

IGBT adopts exciting voltage and control
carrier frequency switching technology to
actively reduce electromagnetic noise.

© QUIET THROTTLING COMPONENT

The quiet expansion valve with special
structural design meets the needs of
pressure-reducing flow distribution and can
minimize the throttle noise.

ON NOISE

Design a special buffer to reduce the impact
noise of refrigerant pulsation on the pipeline
when spraying enthalpy by 90%.




© NEW STREAMLINE GRILL AND IMMERSEL
LAYOUT AIR DUCT \ 1 ,

The general air duct system of unit goes
down to form an immersed layout, which can T
effectively reduce the fan noise. SNy

NE SIMULATION SHOCK

RPTION DESIGN

(4] PIPEL]

Pipeline is designed based on ANSYS to
effectively reduce the vibration of pipes.

\\\ \ A ALY

@

:

©
©

Velocity

a QUIET GAS-LIQUID SEPARATOR ey
i > as

40

It is a special low-noise and large-capacity 34

30

gas liquid separator. The shape and angle of 28

: = 20

the gas-in and gasout tubes are specially o
designed to reduce noise. 1o

Adopt compound material with high sound absorption and insulation
effect to reduce the noise of compressor effectively.

Sound absorption material Metal sound insulation cover

*Configuration of some models




LOW-NOISE OPERATING TECHNOLOGY

LOW-NOISE REVERSING CONTROL TECHNOLOGY

The 4-way valve adopts low-frequency reversing design. Through the detection of reversing pressure
difference and the prediction of flow, the compressor speed is adjusted accordingly during reversing, for
small pulsation of refrigerant flow and effective noise reduction. The reversing control technology cannot
only improve the reliability of the 4-way valve action but also improve the comfort degree of the unit.

Cooling mode Heating mode
A-way valve D A-way valve
| | Low-noise reversal 1

H ] - ?

D

E sl c I I E s qc

Pressure difference detection & Flow pre-judgment

Compressor speed self-adaptive technology

REFRIGERANT FLOW NOISE REDUCTION TECHNOLOGY

VRFé adopts three refrigerant flow noise reduction technologies for overall control to further improve the
operation. The gas-liquid two-phase refrigerant encounters throttling parts or elbows and abrupt
cross-sectional areas of the flow channel during the flow process, turbulence will increase due to pressure
changes and vortex shedding, cavitation noise and vortex noise are easily generated in the pipeline, and the
abnormal sound of the noise will accelerate and deteriorate with the increase of the two-phase status.

REFRIGERANT FLOW NOISE REDUCTION TECHNOLOGY
According to the mechanism of refrigerant flow noise, high-efficiency sub-cooling and sub-heating

technologies are used in cooling and heating operation to fundamentally control the single-phase state of
the refrigerant in the flow process.

Gas-liquid two-phase refrigerant

Single-phase liquid refrigerant
=%
Special control



QUIET TECHNOLOGY

13 QUIET MODES

NIGHT QUIET FUNCTION

The system can record the highest outdoor temperature. At night, the system will automatically turn to
quiet mode. There are 9 quiet modes which can be set according to actual needs. For example, the unit can
automatically enter night mode after working for 8 hours, and resume to normal operating mode after @
hours.

/ Load %

Bhrs Shrs
0 1
58 QOperating sound
. dB(A)
50 —
[ ——————— ———— —
08:00 12:00 16:00 20:00 00:00 04:00 08:00

MANDATORY QUIET FUNCTION

When the unit is installed in an environment with high noise requirements, it needs to operate silently during
the day or night. Then you can choose three mandatory settings of quiet modes to ensure that the unit
operates in low noise mode at any time, and the noise value can be as low as 40dB(A).

4 y z
ot e V18 Mandatory quiet function ’r
50 — 5 ;
i

Operating sound
40 P B

08:00 12:00 16:00 20:00 00:00 04:00 08:00

INTELLIGENT QUIET FUNCTION

The unit can learn and customize user habits, and at the same time memorize the characteristics of user’s
habits. According to the user's using habit and actual load, it can automatically determine the output
capacity of the system in the next 24 hours to achieve automatic quiet operation.

Leaning and customizing  Intelligent quiet inteligent quiet  Status changes, enter

phase cperation operation re-leaming phase
i _/_' Down to 3dB(A) at most
.
Actual load demand W
{eletormingd by sutdoor amblent emperatee T and Indoot smiblent emperature & T and related factors)
1“3

|

Normal output Resume to normal output
| Intelligent adiustment output |

System capacity

output Q

* Internal measurement value.



INDOOR UNIT QUIET TECHNOLOGY

INDOOR QUIET AIR DUCT DESIGN

Heat exchanger of indoor unit adopts V-shape design for even and smooth air flow to create a quiet and
comfortable environment.

Vector ]
1.426e+001
| 1.070e+001

7.131e+000

3.565e+000

0,000e+000 *Applicable to same indoor unit models
[m s*-1]

7 FAN SPEEDS FOR SELECTION

The indoor unit has 6 fan speeds (super high, high, medium and high, medium, medium and low, low) and
auto fan speed for selection to satisfy different user demands.

Super

high

Meadium
and high a—

Medium
Medium
and low
Low

=
“’R
7 air supply modes /
Mote: applicable to partial DC motor models

LOW-NOISE HIGH DELIVERY LIFT WATER PUMP
DESIGN

The indoor unit is equipped with a quiet water pump with 1200mm

delivery lift up to 1200mm, solving the drain problem of
unit in low floors, with high engineering adaptability.

DC MOTOR DESIGN

The indoor unit of VRFé adopts DC motor design to realize stepless adjustment of revolving speed for lower
noise cperation. Auto quiet mode of indoor unit can be set via the wired controller and the unit will activate
auto quiet function according to indoor temperature and the activity of occupants. Noise is as low as

22dB(A).

35dB(A)

*

small talk from a during quiet operation sound regulation room reading room
distance of 1.5m




STABLE AND RELIABLE
OPERATION

VRF6 adopts CAN+ communication, multiple oil circuits control and other technologies, which
greatly improve the stability and reliability of the unit
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CAN+ COMMUNICATION TECHNOLOGY

CURRENT SITUATION FOR COMMUNICATION TECHNOLOGY OF MULTI VRF
UNIT INDUSTRY

In the field of commercial VRF, as the installed capacity of the system increases, the number of connected
indoor units also increases. Thus, the multi-system integrated control requires a highly stable
communication network.

The current air conditioning communication technology (uppzlra;;e;ft%ﬂtunnj

adopts master-slave polling mechanism, which has the ’9

technical bottlenecks with low reliability, poor real-time . Network bus
performance, and poor extendibility, which restrict the I seenee ! | /:
development of intelligence; slow response of l I I
centralized control and low efficiency of control; )

Slave unit1 Slave unit 2 Slave unit n
communication is susceptible to interference, resulting (lower position unit)  (lower position unit)  (lower position unit)
in abnormal operation; expansion of functions and @ {:(_‘ @
number of nodes are difficult. & L ) &

INNOVATIVE STRATIFICATION CAN+ STRUCTURE WITH MULTIPLE MASTER
NETWORKS

Considering that the application of an air conditioning antral D .
system requires multiple nodes, multistep control and ' ' o ‘L
intelligent expansion, we originally developed the -3 -N-
stratification CAN+ structure with multiple master £=| = i B e
networks, which makes it possible for the number of PR o v s
nodes in a single system to be increased relatively by P '/—Wé Y
56% and the response time for centralized control to be — | 2= e [ v
shortened by hundreds of times. e " il
T 2t 2 25V
O unaronmt B
Technical Effect CAN+ Network Structure Traditional Netwark Structure
Communication cycle of single <500ms About 55
system
Real-time
capabllity of Preferential response Microseconds Seconds
interaction
Centralized controi response time 65 10min
Etror isolation Automatic No
Reliability of . .
(e i Impact of node malfunction Not rely on any node Totally rely on master unit
= 80 (it should be custornized if over 80,
Sub-net scale 100 sets can be customized at most) o
Expansibility Intelligent equipment Free access Require bridge connection




























































































































































































































