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HYBRID HYDRAULIC SERIES

                                                  Many have tried to match Daikin’s unique hybrid   
                                                  power unit design, but none have succeeded in 
                                                  price, efficiency, and interchangeability. The 
Daikin Hybrid Power Unit series realized the world’s first fusion of hydraulics 
technology with Daikin’s exceptional air conditioning motor/inverter technology, 
and has been a trend setter for energy savings in the hydraulics field. Daikin’s 
hybrid hydraulic series has now undergone a model change involving 
incorporating a highly efficient IPM motors in place of the SR motor. The 
significant improvement in energy savings and low heat generation contribute 
to greater plant energy savings. With a rare-earth permanent magnet deeply 
embedded in the rotor, the IPM motor uses an electromagnetic structure that 
maximizes magnetic torque (attractive & repulsive force between the coil and 
permanent magnet) and reluctance torque (force of the coil that attracts iron). 
This structure achieves high torque and maximum 
efficiency while 
suppressing heat 
generation. Combining 
two rotational forces, 
“magnetic torque” 
generated by a powerful
neodymium magnet 
and “reluctance torque,” 
generates more power 
with less electricity.

ONE ORIGINAL
MANY IMITATORS

POWER UNIT
HYDRAULIC SERIES

*Conventional Unit vs. Daikin Inverter Unit

3

2017
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ENERGY Lower energy consumption through advanced inverter technology provides 
longer unit life, reduced energy cost, and sustainable savings. Average reduction of 
60-70%.

HEAT A reduction of heat generation creates longer life for machine components and 
reduces ambient workspace temperatures, resulting in reduced air conditioning demand 
and fewer opportunities for overheating. Average reduction from 104°F to 70°F.

OIL Conventional hydraulic units require larger capacity tanks to dissipate heat than 
Daikin power units, which reduce oil disposal. Average reduction of 33-80%.

NOISE Noise reduction creates a more comfortable and safe work environment, reducing 
worry and cutting cost on factory alarms. Average reduction from 75 dBA to 50 dBA.

STOCK Compatibility and adaptability creates less need for on-hand stock, as Daikin 
power units work as a drop-in replacement for the vast majority of hydraulic pumps and 
motors within the industrial marketplace.

On a standard machining center or lathe, hydraulics consume 20-30% of 
the entire machine center’s energy consumption. The heat generation and tank 
dump waste of hydraulic units greatly contribute to the excessive operational costs 
and performance issues that continue to trouble users. Through their unique 
design, Daikin Hybrid Hydraulic Power Units provides five major factors that put 
money back into the pockets of manufacturing companies faced with the costs of 
daily operations. Ultimately this reduction in energy, heat, oil, noise, and stock 
creates instant cost savings; enough that the units can pay for itself in as little as 
12 months of operation.

POWER UNIT
ENERGY SAVINGS

4



Reviewing energy saving options in machining facilities is crucial to protect environment and improve 
productivity. On a standard production line, up to 50% of all power consumed comes from the 
processing portion of the operation. This is the highest of all power consumer factors a product line 
faces.

Whereas most companies identify opportunities to improve productivity, reduce waste, and save 
energy through updates around their plant, not many focus on the actual production cycle of their 
machines. Daikin Industries Ltd. has chosen to focus on the process lines in a factory where 45% 
energy is generally consumed. Most of the fixed consumption consists of the hydraulic unit, oil 
cooling, and coolant pump. Daikin’s unique oil hydraulic systems, which seamlessly integrates oil 
hydraulic control and inverter motor technologies, are able to reduce power consumption significantly. 
This advanced, specially-designed motor is patented and manufactured by Daikin Industries and is 
found in no other power unit available. A rare-earth permanent magnet deeply positioned in the rotor 
can generate magnet torque (attraction & repellence between coil and permanent magnet) and 
reluctance torque (coil attracts iron). This electromagnetic structure attains high torque, highest 
efficiency, and low heat generation.

Daikin hydraulic systems also feature an autonomous select fixed double pump to achieve great 
energy savings. Flow combining/dividing selection can be independently controlled according to load 
pressure with a fixed displacement double pump (high and low) and selector. If high speed is needed, 
two high and low displacement pumps are combined to rotate at high speed to discharge at a higher 
flow rate. When the pressure is retained, only the low-displacement pump is selected to operate at 
low speed to achieve energy-savings and a much lower heat to noise ratio. By monitoring 
pressure of each control axis from three to six, the high speed motor can also provide an idle stop 
function. Many of Daikin’s direct competitors create energy savings by a complete shut-off of their 
system when not in use. This creates serious wear and tear over a period of time and can often be 
more inefficient when the machine it is installed into runs continuously. This idling function ensures 
maximum energy-savings by slowing the motor automatically when the required output 
pressure is obtained, retaining just enough pressure for the system to kick back into use when next 
called upon. 

Complete idling is also available by giving simple DC 24V signal to the power unit. Controller stays on 
during idle stop so to prevent damage to the electrical circuit from repeated force shut-off.

PROCESSING 50%

ASSEMBLING 14%COMPRESSING 14%AIR CONDITIONING 14%OTHER

POWER UNIT
ENERGY CONSUMPTION

5
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IE4
CERTIFIED

Eco-Rich Unit Super Unit

IE4 SUPER PREMIUM EFFICIENCY

IE3 PREMIUM EFFICIENCY

IE2 HIGH EFFICIENCY

IE1 STANDARD EFFICIENCY

In 2009, IE2 (high efficiency) standards were introduced to the United States. The same laws came into 
effect in Europe and China in 2013. Today, all countries have introduced IE3 (premium efficiency) 

standards which regulates efficiency of motors in the power range of 0.75kW and above.

The IE-code and its efficiency levels create a basic vocabulary for governments to determine the efficiency 
level for their Minimum Energy Performance Standards (MEPS). The European Union set motor MEPS 

levels (Directive 640/2009) at IE3 (or IE2 in combination with a variable frequency drive) in 2015 for smaller 
motors and in 2017 covering larger 

motors. In 1997 (Energy Policy Act) the
 minimum required level was set at the equivalent of 

IE2. In 2007 (Energy Independence and Security Act) 
MEPS were raised to the equivalent of the IE3 level 

(NEMA Premium). NEMA Premium and IE3 are 
coordinated as efficiency levels, the USA currently

 recognizes in its legal requirements the national testing
 standard IEEE 112B and the Canadian test standard 

CSA390 but not yet the IEC test Standard IEC 
60034-2-1 (the differences are minimal). Therefore 

most motors used on machines need to be IE3 level. 

Even today, with the IE3 regulations in place, there are hydraulic companies that are producing motors 
that are not compliant by law. If you’re looking to upgrade your motor, you can rest assured knowing that 

Daikin Hybrid Hydraulics Power Units meet and exceed these standards.
 

Daikin Hybrid Hydraulics embody the most innovative and adaptable technology available today and 
provide users with options that provide savings far beyond what conventional units can offer.

POWER UNIT
ENERGY REGULATIONS
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DESCRIPTIONITEMNO.

Selects the operation mode.

Decrements a value set for the operation mode/monitor mode/data.

Increments a value set for the operation mode/monitor more/data.

Confirms the edited operation mode/monitor mode/data.

Normal mode: Displays the actual pressure or alarm code.

Monitor mode: Displays the pressure switch setting, each pressure          
                        setting, each flow rate setting, the actual flow rate, or 
                        the actual rotation speed.

Setting mode: Set or change the pressure, flow rate, or other 
                        parameters.

Alarm mode:   Check the alarm history.

Communication setting mode: Change communication settings.

[MODE] key

[DOWN] key

[UP] key

[ENT] key

Data Display
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Daikin Hybrid Hydraulic Power Units are the only cost-effective units in the world that can 
be adjusted through an easy-to-use keypad design located on the front of the unit. The 
keypad serves a diagnostic tool that lets the user manually adjust pressure and flow 
settings on each machine for unparalleled efficiency. 

Previous and potential failures are easy to monitor through the use of the keypad as a 
diagnostic tool. The keypad monitors common (N) parameters and uses smart technology 
to alert the user of any problems or failures. The unit will even shut itself off if a catastrophic 
failure occurs, drastically reducing maintenance times.

NORMAL MODE

TURN ON POWER

Monitor
Mode

Setting
Mode

Communication 
Setting
Mode

Alarm
Mode

* Hold down 
both keys for 

more than two 
seconds

* Hold down 
both keys for 

more than two 
seconds

POWER UNIT
KEYPAD TECHNOLOGY

* * *

* * *
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* Hold down 
both keys for 

more than two 
seconds



   COMMUNICATION FUNCTION

Hybrid hydraulics can be remotely controlled from PLC interface of your machine. This function eliminates 
complicated individual operations and installation space limitations. Enabling remote operation to change 
the operation conditions setting of the hybrid unit. Various settings such as acceleration & deceleration 
time and pressure switch settings, as well as the pressure and flow rate, can be set remotely. This makes 
it possible to control the hydraulic pressure operating conditions in synchrony with the control of the 
machine.

The capability to read the operating conditions of the hybrid 
units makes it possible to display information, such as the 
current pressure and flow rate on the screen, at the machine.
A hydraulic control system for machinery that requires variable
speed control or continuity of pressurizing forces can be 
realized with a simple configuration. A joystick or trimmer can
be connected for real-time control (only for analog control models). The serial communication 
interface conforms to the RS232C standard (RS485 option available). Prepare a control unit such as a 
PLC or touch panel display with the RS232C communication function happens at the machine side. 

C

16
PQ   MULTI-STAGE PRESSURE & FLOW RATE CONTROL (16 PQ)

The force (pressure) and speed (flow rate) of the actuator (cylinder) can be controlled with 16 pressure
(P) and flow rate (Q) setting patterns. Pressure control valves and proportional flow control valves, which are 
utilized in conventional actuator circuits, are not required. Once the pressure and flow rate have been set at 
the controller’s operation panel, you can select 16 preset patterns using external input signals. Daikin Hybrid 
Hydraulic Power Units autonomously change the control mode from flow rate control to pressure control 
(example: flow rate control is changed to pressure control at the cylinder stroke end). The solenoid valve that 
actuates the cylinder must be turned ON/OFF at the machine. “Shockless control” is the result of smooth 
changing of force (pressure) and speed (flow rate). Once acceleration time and deceleration time parameters 
are registered, the force or speed can be changed gradually during a pressure/flow rate setting change.

9

   HYBRID-WIN PROGRAMMING

Hybrid-Win is utility software to monitor the internal status of Daikin hybrid systems using a PC. The 
software and its instruction manual can be downloaded from Daikin’s website free of charge by 
completing the user registration process. This PC utility reads data from Daikin hybrid systems and 
manages it. Parameter setting and monitoring can be accomplished efficiently using the Windows 
application. Special cables are required.

The pressure, flow rate, and other internal data of 
the inverter controller are monitored and displayed 
in the form of graphs. This facilitates operation checks 
during test runs, adjustments of parameters, and 
troubleshooting.

The time required for set-up can be slashed by editing the parameter settings on the PC and writing them 
to the unit in a batch. The ability to read and save settings eases management. To speed up your 
readings, you can program the software to save the alarm history. This function enables quick 
identification of the parts that require maintenance and reduction of the downtime. The operating time 
display can serve as the guide for the timing to replace consumable parts or to conduct maintenance. 
Troubleshooting information including the diagnosis results of the cause of an alarm and action to take 
can be displayed.

HYBRID
WIN

HYB
WIN

A   ANALOG COMMAND INPUT

The capability to specify the pressure and flow rate with voltage ranging from 0 to 10 V enables 
continuous hydraulic control as required. Real-time variation in response to commands facilitates 
condition settings at the machine side. A hydraulic control system for machinery that requires variable 
speed control or continuity of pressurizing forces can be realized with a simple configuration. A joystick or 
trimmer can be connected for real-time control.

POWER UNIT
FUNCTIONALITY
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The advent of the electronic age brought industry more efficient plastic injection 
machines. All World’s COREPULL system is the hydraulic package to match 
energy efficiencies demands. This HPU breaks from conventional core-pull units by 
using a fixed-displacement pump and variable-speed electric drive to match pump 
output to load demand. The control box at right houses electronic controls for 
interfacing with an injection molding machine’s core-pull system and on-board 
pressure transducer, the motor accelerates to full speed in 0.1 second. All World’s 
Electric Injection Molding Machines Hydraulic Power Packs rest on four swivel 
wheels for mobility and adaptability. Remote mounted keypad, Econo J-Box, and 
Super-Shot accumulator are all available as a-la-carte options for further versatility!

POWER UNIT
HYDRAULIC SYSTEMS



POWER UNIT
HYDRAULIC SYSTEMS

CLAMPMAX
HYDRAULIC POWER PACKS
FOR WORKHOLDING & CLAMPING SYSTEMS

All World has partnered with Daikin 
Industries and IFM Electronics to bring 
the most user-friendly, network-smart 
hybrid hydraulic technology to North 

24



AKZ AKJ AKC AKW

HYBRID OIL COOLER SERIES

                                                  Today’s industrial machinery and machine  
                                                  tools heat up quickly, as they are constantly in 
                                                  motion and tend to run at a higher speed of      
                                                  spindles for precise processing. Many 
component applications require constant cooling to prevent deviation and 
inefficiencies in operation. Luckily, Daikin Industries has a cooling solution for 
every cooling application in industry. Daikin Hybrid Oil Coolers provide premium 
energy savings with unsurpassed technology for all cooling types: oil, 
lubricants, water, hydraulic fluids, and cutting fluids. Installed in each cooling 
unit is Daikin’s patented IPM motor, which uses a rare-earth magnet to 
minimize thermal displacement of the tooling, provides stable actuation of the 
actuator, and prevents rising motor coil temperatures, and extends life and 
accuracy. Each unit is built tough to withstand the severe condition of factory 
dust and mist and are compliant with energy regulations in Asia, Europe, and 
Oceania. 

UNPARALLELED
ENERGY SAVINGS
AND TECHNOLOGY

OIL COOLER
EQUIPMENT SERIES

With Breaker CE Compliant With Heater With Tank Di�erent Voltages

AKZ
SERIES

AKJ
SERIES

AKC
SERIES

AKW
SERIES

With Pump

25

Oil, Coolant, & Water Coolant WaterOil



ENERGY Lower energy consumption through advanced IPM motor technology 
inside the compressor and R410A refrigerant for high COP characteristics. Other 
features include low-noise reduced in-line with load reduction and measurable 
power consumption that can also be monitored from the operations panel. These 
features provide longer unit life, reduced energy cost, and sustainable savings. 

ALARM FUNCTIONS Built-in advanced technology includes several state-of-the-art 
features to provide proper maintenance support for your unit including, a refrigerant 
gas leakage detection alarm function, an oil temperature warning function, an auto-
tuning function, a 999-hour timer function, and a preventative maintenance function 
that notifies the operator when the air filter or condenser is clogged.

TEMPERATURE CONTROL Daikin Oil Coolers embody a further evolution of 
high-accuracy temperature control. Precise oil temperatures accuracies differ by 
only ±0.18°F (±0.1°C) at a wide range of use. The cooling capacity resolution in the 
low-load range has been improved through optimal control of the compressor and 
electronic expansion valve.

OIL COOLER
ENERGY SAVINGS

COMPATIBILITY Daikin Oil Coolers offer a variety of solutions for machine tool 
systems. Replacing an existing unit with a Daikin hybrid unit works in nearly 90% of 
standard industrial applications, helping reduce need for additional on-hand stock.

Tool

Spindle

Work

Bed

Coolant Tank

Hydraulic Tank

OIL COOLING
AKZ Series

Gear 
Box

M

LUBRICANT COOLING
AKZ Series

CUTTING FLUID COOLING
AKJ / AKC Series

Built-in
Motor

HYDRAULIC FLUID COOLING
AKZ / AKJ Series

Temperature (Viscosity) Control Peripheral Cooling of Built-in Motor

Cooling Inside Gear Box

Cooling of Work and Tools

AKJ
Series

AKZ
Series

AKJ
Series

AKC
Series

AKZ
Series

AKZ
Series

SO MANY
APPLICATION TYPES!
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OIL COOLER
CODE CHART

Symbol of Option Type With Breaker Compliance with CE With Heater With Tank With Pump Different Voltage (1) Different Voltage (2) Different Voltage (3)

AKZ AKJ AKW AKZ AKJ AKC AKW AKZ AKJ AKC AKW AKZ AKC AKZ AKJ AKW AKZ AKJ AKW AKZ AKJ AKW

-B O O O

-C O O O O

-H O O O O

-T O

-046 O O O

-047 O O O O O

-048 O O O O O

-BC O O O O O O

-BH O O O O O O

-BT O O

-CH O O O O O O O O

-CT O O

-HT O O

-BCH O O O O O O O O O

-BCT O O O

-BHT O O O

-CHT O O O

-BCHT O O O O

-001 O O O O O O

-002 O O O O O O

-003 O O O O O O

-004 O O

-005 O O O O O O O O O

-006 O O O O O O O O O

-007 O O O

-008 O O O O O O O O O

-009 O O O

-010 O O O

-011 O O O O O O O O O O O O

-012 O O O O

-013 O O O O

-014 O O O O

-015 O O O O O

-017 O O O O O O O O O

-018 O O O O O O O O O

-019 O O O

-023 O O O O O O O O O O O O

-024 O O O O

-025 O O O O

-029 O O O O O

-032 O O O O O O O O O

-033 O O O O O O O O O

-034 O O O

-038 O O O O O O O O O O O O

-039 O O O O

-040 O O O O

-044 O O O O O

-200 O

C200 O O

H200 O O

K200 O O O

1
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OIL COOLER
KEYPAD TECHNOLOGY

DESCRIPTIONITEMNO.

1

2

3

4

5

6

7

8

9

10

11

Error Warning
Lamp (Red)

Timer Mode
Lamp (Red)

Power Lamp
(Green)

Warning Lamp
(Green)

Operation Mode
Display

Operation Mode/
Data No. Display

Data
Display

[SELECT]
(Select) Key

[DOWN]
Key

[UP]
Key

[ENT]
Confirm Key

The lamp is continuously on while power is supplied.

LEVEL 1 ALARM - Lamp keeps blinking
 LEVEL 2 ALARM - Lamp is continuously on.

LEVEL 1 ALARM - Lamp keeps blinking
 LEVEL 2 ALARM - Lamp is continuously on.

The lamp keeps blinking while the machine is at a stop in the timer mode.

NORMAL - Normal Mode
SETTING - Operation Setting Mode

MONITOR- Monitor Mode
TIMER SET- Timer Setting Mode

Displays the current operation mode or data number of the data currently 
displayed on the data display.

Displays various data. The data displayed differs depending on the operation 
mode and number.

Selects the operation mode.

Decrements the value of the operation mode, data number, or data by 1. When 
held for two seconds or longer, decrements the values by 10.

Increments the value of the operation mode, data number, or data by 1. When 
held for two seconds or longer, increments the values by 10.

Confirms the edited operation mode/data number/data.
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