


32



4

Key Features
All DC Inverter Technology to Improve Compression Efficiency

All DC Inverter Compressor

All DC inverter compressor and high-performance high pressure chamber are adopted to reduce loss of overheat 
and improve compression efficiency from direct intake. Compared with low pressure chamber, the compression 
efficiency is inproved. High-efficient permasyn motor is adopted to provide better performance than traditional DC 
inverter compressor.

• All DC inverter compressor is used 
in this system. It can directly intake 
gas to reduce loss of overheat and 
improve efficiency.

• High-efficient permasyn motor is adopted to 
provide better performance than traditional 
DC inverter compressor.

• Technology of Maximum Torque Control with 
Minimum Current
It can reduce energy loss caused by device 
winding so as to realize higher efficiency.

• Low-frequency Torque Control
It can directly control motor torque, through 
which fan motor can run at a low speed. Users 
will feel more comfortable while requirements of 
the system are also met.

• 180° Sine Wave DC Speed Varying Technology. 
It can satisfy various places’ demands for differ-
ent temperature and is able to save a great deal 
of electricity and provide users with utmost com-
fort at the same time.

New DC motor (concentrat-
ed winding)raises the low 
frequency performance

HP chamber structure can 
raise the high and middle 
frequency performance

Distributed winding
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System Requirement

Inventor Stepless Regulation
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180¼ Sine Wave D.C. Control

Rotation speed stepless regulacion between 1200-7200rpm
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Sensorless DC Inverter Fan Motor Compact design

Max Combination capacity is extended to 88HP

Money is saved in system cost and piping

NOWBEFORE

• Stepless speed regulation ranges from 5Hz to 
65Hz. Compared with traditioal inverter motors, 
the operation is more energy-saving.

With compact design, the outdoor unit can be carried to the roof of building through elevator, with no need of crane. 
It is easier for delivery and installation.

• Sensorless control technology guarentees lower 
noise, less vibration and steadier operation.

• Inventor is the first one to adopt non-polar CAN communication technology in the industry. CAN communication 
technology provides quicker system response speed, more convenient installation debugging and more reliable 
communication data.

• The non-polar CAN communication technology is applied to support flexible wiring installation, greatly reducing 
construction difficulties.

88HP Max Capacity-The Largest Free Combination

Non-polar CAN Technology to Improve Communication Efficiency

Max capacity of single outdoor unit reaches 22HP and max combination capacity is even up to 88HP, in an 
industry leading level.

Performance Index Company A Multi-VRF Network INV2 DC Inverter CAN Network

Reliability

Software check Hardware check, more reliable

One unit’s communication error may lead to a breakdown 
of the whole network

If one unit has errors, it will exit from the network without any influence to 
other units.

Communication Efficiency
Low utilization High utilization

Communication speed is about 10Kbps. Communication speed is 20Kbps

Compatibility One main network, difficult to add new equipment Multiple main networks, easy to add new equipment

Communication Distance 1500m 1500m

8/10HP 12/14/16HP 18/20/22HP

88HP

Output of Inverter Compressor
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Step Regulation

Inventor Stepless Regulation

Frequency of Inverter Fan Motor
Before After

Company A INV2
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• Working voltage range of INV2 system has been im-
proved to 320V~460V, which surpasses the nation-
al standard of 342V~420V. For places with insteady 
voltage, this system can still be running well.

• Outdoor operation temperature range is improved 
to -5°C~52°C in cooling and -20°C~24°C in heat-
ing.

Wide Range of Voltage and Operation Condition

Wide Applicable Location

Refrigerant Storage and Distribution

INV2 can realize a combination of 4 outdoor unit 
modules connecting with as many as 80 indoor 
units. It’s especially applicable for business build-
ing or hotels.

The INV2 system is designed without liquid receiver and the excess refrigerant is stored in the piping, 
which can minimize the refrigerant charging volume and enhance the control accurancy of refrigerant.

Max.IDU Connection: 80 sets

Outdoor
heat exchanger

Outdoor
heat exchanger

Company A

INV2

320V

342V

420V -5°C

-20°C

52°C

24°C420V
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Key Features
All DC Inverter Technology to Improve Compression Efficiency

All DC Inverter Compressor

All DC inverter compressor and high-performance high pressure chamber are adopted to reduce loss of overheat 
and improve compression efficiency from direct intake. Compared with low pressure chamber, the compression 
efficiency is inproved. High-efficient permasyn motor is adopted to provide better performance than traditional DC 
inverter compressor.

• All DC inverter compressor is used in this system. 
It can directly intake gas to reduce loss of overheat 
and improve efficiency.

• High-efficient permasyn motor is adopted to 
provide better performance than traditional 
DC inverter compressor.

• Technology of Mximum Torque Control with 
Minimum Current
It can reduce energy loss caused by device 
winding so as to realize higher efficiency.

• Low-frequency Torque Control
It can directly control motor torque, through 
which fan motor can run at a low speed. Users 
will feel more comfortable while requirements of 
the system are also met.

• 180° Sine Wave DC Speed Varying Technology. 
It can satisfy various places’ demands for differ-
ent temperature and is able to save a great deal 
of electricity and provide users with utmost com-
fort at the same time.

New DC motor (concentrat-
ed winding)raises the low 
frequency performance

HP chamber structure can 
raise the high and middle 
frequency performance

Distributed winding
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Inventor Stepless Regulation
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Current
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VoltageTime
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180¼ Sine Wave D.C. Control

Rotation speed stepless regulacion between 1200-7200rpm
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Sensorless DC Inverter Fan Motor

Sensorless DC Inverter Fan Motor

High-efficiency Digital PFC Control*

Wider Operation Condition Range

• Stepless speed regulation ranges from 5Hz to 
44Hz. Compared with traditioal inverter motors, 
the operation is more energy-saving.

The indoor unit adopts high-efficiency brushless DC 
motor. Compared with conventional motor, the wffi-
ciency of brushless DC motor is improved by more 
than 30%. Meanwhile, the design of evaporation 
capacity flow is optimized through emulation soft-
ware of refrigeration system and the heat exchange 
amount of evaporator is greatly improved.

High-efficiency PFC control technology is adopted 
with efficiency improved by about 1% compared 
with conventional PFC. For the air conditioner with 
rated power of 5kW, 50W of electricity can be saved 
every hour and 1.2kW of electricity can be saved 
every day.
*This feature applicable for INV2 Mini only.

The unit adopts DC motor with more accurate high 
pressure control, which effectively solves the high 
pressure control problem in low ambient tempera-
ture cooling. So the operation range in cooling is 
wider.

• Sensorless control technology guarentees lower 
noise, less vibration and steadier operation.

Output of Inverter Compressor
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Step Regulation

Inventor Stepless Regulation

Frequency of Inverter Fan Motor
Before
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Efficiency
99.00%
98.00%
97.00%
96.00%
95.00%
94.00%
93.00%

Company A

Cooling: 10~48°C

Heating: -20~27°C

Inventor INV2 Mini

Cooling: -5~48°C

Heating: -20~27°C

Inventor INV2 Slim

Cooling: -5~50°C

Heating: -20~27°C

After

0     150   300   450   600   750   900   1050  1200  1350  1500

1000           2000           3000            4000          5000           6000
Power output(w)

Efficiency comparison between
Inventor high efficiency PFC and conventional PFC

Curve of load characteristics

Efficiency of conventional PFC

Efficiency of Inventor high-efficiency PFC
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Key Features
High Efficiency
INV2 Heat Recovery System embodies the excellent features of INV2 (DC inverter technology, DC fan linkage con-
trol, precise control of capacity output, balancing control of refrigerant, original oil balancing technology with high 
pressure chamber, high-efficiency output control, low-temperature operation control technology, super heating tech-
nology, high adaptibility for project, environmental refrigerant). Its energy efficiency is improved by 78% compared 
with conventional multi VRF.

• Five Efficient Operation Modes

Outdoor heat exchanger Outdoor heat exchanger

The energy efficiency ratio of heat recovery system is higher than common system:

Fully Cooling Fully Heat Recovery

Mainly Heating Fully Heating

Mainly Cooling

Cooling   Cooling   Cooling  Cooling Cooling   Cooling   Heating  Heating

Cooling   Heating   Heating  Heating Heating   Heating   Heating  Heating

Condensing operation

Evaporating operation

Bypassed

High pressure gas flow direction

High pressure gas flow direction

Low pressure gas flow direction

Compressor full loading

Partial loading

Compressor unloading

Cooling   Cooling   Cooling  Heating

Note: Working conditions of above-mentioned test: outdoor temperature 7°C/6°C, indoor temperature in cooling 27°C/19°C, indoor temperature in heating 20°C/15°C.

When the cooling capacity and heating capacity of common system are equivalent to the capacity of heat recovery system, its energy efficiency ratio is:

Outdoor heat exchanger

Compressor
power P

Compressor
power P1

Compressor
power P2

Heating Qh Stop IDU Heating Qh

Heating Qh Cooling Qc Stop IDU

ECOP of heat recovery system EER of common system COP of common system

ξ=(13.0+17.0)/4.5=6.67

ξ2=(13.0+17.0)/(3.0+5.0)=30.0/8.0=3.75

(6.67-3.75)x100%/3.75=78%

ξ1=13.0/3.0=4.33 ξ2=17.0/5.0=3.4

Indoor heat exchanger Indoor heat exchanger Indoor heat exchanger



All DC Inverter Technology to Improve Compression Efficiency

• All DC inverter compressor is used in this system. 
It can directly intake gas to reduce loss of over-
heat and improve efficiency.

• High-efficient permasyn motor is adopted to pro-
vide better performance than traditional DC in-
verter compressor.

• High Pressure Chamber Design
What’s high pressure chamber?
The low temperature and low pressure refrigerant gas inhaled from the suction inlet of compressor will change to 
high-temperature and high-pressure gas after compression by scroll plate. Then the gas will go out from the exhaust 
at the center of fixed scroll and get into lower chamber of compressor, so that the chamber of compressor is in high 
temperature and high pressure.

What’s the benefits of high pressure chamber?
High pressure chamber compressor inhales directly to reduce overheat suction loss and improve compression effi-
ciency.

New DC motor (concentrat-
ed winding)raises the low 
frequency performance

HP chamber structure can 
raise the high and middle 
frequency performance

High Pressure

Fixed Scroll

Orbiting
Scroll

Intermediate
Pressure

Suction

Low Pressure

Intermediate 
Pressure Chamber

Motor in
High Pressure

Distributed winding
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• Sensorless DC Inverter Fan Motor
Stepless speed regulation ranges from 5Hz to 
65Hz. Compared with traditioal inverter motors, the 
operation is more energy-saving.

Sensorless control technology guarentees lower 
noise, less vibration and steadier operation.

Output of Inverter Compressor
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Step Regulation

Inventor Stepless Regulation

Frequency of Inverter Fan Motor
Before After

Working voltage range of INV2 system has been im-
proved to 320V~460V, which surpasses the national 
standard of 342V~420V. For places with insteady volt-
age, this system can still be running well.

Wide Range of Voltage to Ensure a Steady Running

Wide Applicable Location
INV2 can realize a combination of 4 outdoor unit modules connecting with as many as 80 indoor units. It’s espe-
cially applicable for business building or hotels.

320V

342V

420V

420V

Max.IDU Connection: 80 sets
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Slim Duct Type Indoor Unit
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Slim Duct Type Indoor Unit
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