Integrated Thermal Management System
3.0 Indirect

OVERVIEW

The indirect system uses water-mediated heat exchange technology to
transfer heat from the refrigerant to water, and then from water to air.
This design protects refrigerant leakage to passenger compartment,
allowing the safe use of flammable refrigerants.
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FEATURES

- There are no refrigerant pipes in the passenger compartment,
only water lines, allowing the safe use of flammable refrigerants
like R290 (Propane) without concerns about leaks.

- The system achieves six control modes with a minimal number of valves,
reducing component costs.

- The use of an integrated refrigerant unit achieves a simplified system
configuration.
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KEY TECHNOLOGY

INDIRECT SYSTEM

Cabin cooling

Coolant
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Cabin heating Coolant
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Heat exchange with outside air Coolant
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Waste heat recovery Battery warming / Cabin heating
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Refrigerating circuit
Coolant ( water ) circuit
Working fluid
R R290 ( Propane
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Heating performance
0 8kW
BEFE8E
Cooling performance
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Integrated Thermal Management System
2.0 Direct

OVERVIEW KEY TECHNOLOGY

The direct system achieves high heat exchange efficiency through direct DIRECT SYSTEM
iInteraction between refrigerant and air, resulting more efficient system.
Compatible with multiple refrigerants such as R1234yf and R744.
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- An integrated module combining valves and piping achieves o AL
a simplified piping configuration, making maintenance easier. Heat oxchange with outsido air Refrigerant
- Energy savings are realized through dehumidification operations without Waste heat recovery L
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PTC heaters . . . Bgttery cooling Coolant

- The heat pump independently can provide heating even .. 5=5Vh
in extreme low-temperature environments down to -40°C ( -40°F ). Battory warming i

Refrigerating circuit
Coolant ( water ) circuit
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SPECIFICATIONS

Working fluid HFC134a
EEDTRIR HFO1234yf / R744 (CO2)
Iﬂ-gétérég performance SKkW
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HVAC Unit

OVERVIEW

HVAC stands for Heating, Ventilation & Air Conditioning,

which is a system that controls heating, ventilation, and air conditioning
inside the cabin of a vehicle.

This HVAC is designed for construction machinery.
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FEATURES

- Compact, efficient & durable HVAC dedicated
for the Construction Machinery.
- Heater core & Evaporator: High corrosion protection.
- Nominated for many applications and highly reliable.
- Integrated molding allows number of component reduction.
- Complies with Tier 4 exhaust gas regulations.
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KEY TECHNOLOGY

Evaporator
- High performance
- High corrosion protection

Heater core
- High performance
- High corrosion protection

Working fluid

. HFC-134a
EEDTRIR
3?:;3 684mm x 331mm x 403mm
Weight

9.7k

Eofay g
Air distribution modes Face, Vent, Bi-level, Foot,
REHULE—R Foot / Def, Defrost

Tempereture control
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Max. air flow

= = 630ms3/ h
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Heating capacity

. 6.0kw at 390ms3 / h
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Cooling capacity 5.2kw at 630ms / h
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Rated Voltage

. 24V
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800V Electric Coolant Heater

OVERVIEW

High-voltage Compatibility and Rapid Heating Performance.
Designed specifically for 800V electric vehicle systems,

this coolant heater offers stable and high-performance heating.

With the adoption of the high-voltage system, ensuring rapid comfort
for passengers even on chilly mornings or in extreme cold climates.
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FEATURES

Efficiency
- Direct heating of coolant achieves over 90% efficiency at 3.0kW & 6.0kW.
- Higher efficiency at 10kW.

Quick output
- Flexible design and robust durability of our cartridge heater,
allows reach 6kW output within 500ms (input 350V or more ).

Stable output
- Our product can operate under diverse conditions and offers stable performance
at any coolant temperature.
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KEY TECHNOLOGY

Sanden cartridge heater with proprietary tech
delivers high output despite its size.
Designed to redefine industry standards,

it's versatile for many applications.
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SPECIFICATIONS

3;2%_\225 W200mm x D216mm x H67mm
Yiyz_ight 2.5kg
ga‘jg%e\or,j_ 10kW@500V or more
R 200 - 90
I-éeit;rly;e/r - Cartridge
iCé?r_%nmunication CAN / LIN

:I'; IBV/\GI " IP67, IP6K9K
i%;%”;j‘;é‘;?”re loss 2.5kPa@10L / min




800V Electric Compressor

OVERVIEW

Scroll mechanism Electric compressor for 800V applications
( Battery Electric & Fuel Cell Electric Vehicle).
- Compact, modular and scalable component design.

- Ready for thermal management application incl. heat-pump.
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FEATURES

High Efficiency

- Innovative variable back pressure and oil management.
- 800V SiC inverter technology.
Enhanced Reliability

- Reinforced scroll materials and coatings.
- Extended bearing lifespan.

Excellent NVH

- Reduced Discharge Pulsation.

- Vibration decoupling elements available.
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KEY TECHNOLOGY

Cut-Away Image & Performance Data

—— LIN /CAN software

—— EMC optimized Inverter
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Robust and efficient Efficient Oil 2
scroll profile separator
Low discharge pulsation 0
designed chamber

—e— 45cc —e—60ccC

R1234yf, Pd/Ps15/3bar
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Power consumption (kW)

8

Refrigerant

HFC134a

et HFO1234yf / ( R290 )
Outer Dimension
y - 132 mm x 250 mm (45cc

NETE ? oo
Weglght 7.5 kg (45 cc)
g5
Speed range
Speed 800-9,000 rpm
REEH "
E;silacement 45 cc & 60 cc
A
Voltage range

19 320-875V
B EHE
Qil

PAG / POE

A4
Temperature range
~ i -40°C - 85°C
m B &R
\Cor=nmunication LIN / CAN
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Waterproof & Dustproof IP6K/8, IP6KIK
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Key Component Modularity — even for different Refrigerant Types » Quality / Productivity / Cost improvement
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R1234yf/ R200
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Cover several displz
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' Common design

cement
by same diameter but different axle length of inverter and motor by same diameter but different axle length
EEHF—UBBEICEDLETHREESE 1VIN—=5 EE—YHE(L EEHF—UBBEICEDLETHREZESE
800V 60cc 800V 9.5cc 800V 45cc 800V 7.5cc 500V 45cc 500V 5.5cc 500V 34cc
Inverter Mono-Piece PCB SiC Mono-Piece PCB IGBT
Motor : : : :
$103 x 50mm $103 x 37mm $103 x 37mm $103 x 32mm
. @ = % i = 8
cro 91 x 28mm | $71x11.6mm | 91 x21mm  &71x9.2mm | 91 x 21mm | 71 x6.7mm @91 x 16mm
AL-Scroll FE-Scroll AL-Scroll FE-Scroll AL-Scroll FE-Scroll AL-Scroll
Casing 3-piece HP-DC 3-piece VLF 3-piece HP-DC 3-piece VLF 3-piece HP-DC 3-piece VLF 3-piece HP-DC
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R744 Electric Compressor

OVERVIEW

- Scroll mechanism optimized for R744 (CO2) operation.
- Compact, modular and scalable component design.

- Ready for thermal management application incl. heat-pump.
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FEATURES
High Efficiency

- Innovative variable back pressure and oil management.
- 800V SiC inverter technology.

Enhanced Reliability
- Reinforced scroll materials and coatings.
- Extended bearing lifespan design.

Excellent NVH

- Integrated discharge pressure pulsation muffler.
- Vibration decoupling elements available.
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KEY TECHNOLOGY

R744 Cooling performance vs Speed
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SPECIFICATIONS

7000 8000 9000 10000

Refrigerant

HIR

R744 (CO2)

Speed range
R E S

8600rpm

Voltage range
EEEH

400V / 800V

Displacement
Ba

5.5cc / 7.5¢cc / 9.5¢cc

Communication
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Weight

— 9k
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Spot Cooler

OVERVIEW

Provide comfortable air conditioning to areas where this comfort has never
been realized. Expected usage situation is forklift, small construction
equipment, micro electric vehicle etc.
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FEATURES

High performance & Compact design
- Top cooling performance (performance / size).
(Air temperature can reach to 23°C when ambient temperature is 35°C)
- Length and Width same as A4 paper size, Weight 6kg.
Highly resistant to vibration
- Robust product for outside usage supported by Sanden mobility
know-how, also available in dusty or rainy condition.
(for the mobility, open air space, etc.)
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KEY TECHNOLOGY

Performance test result of the prototype unit
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Refrigerant HFC134a / ( HFO1234yf)

g

Performance

PN 400W @ 60 m¥/h

/mERE

Air flow

- 40,60,80 m¥/h
[Eh==s
Size
. 275 mm x 185 mm x 333 mm
P4 X
Weight
= 6.0 k
55 g
Ambient temperature range
L 15 ~ 45°C
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Temperature range

s Max 120 W

HEES) i

Input voltage range 12V : DC12-16V ( AC 100V
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