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Development of ECS STEPZ2 Evaporator for Automotive Air-Conditioner
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Gota OGATA Kengo KAZARI

Our unique Evaporator with Ejector, named the ECS (Ejector Cycle System) STEP 1 Evaporator, was
released in the market for automotive air-conditioning systems in 2009. The advanced ECS STEP 2
Evaporator further reduces power consumption by adopting both ARC (Active flow Ratio Control)
structure for gas-liquid separation, and an improved refrigerant flow path to maintain air temperature
distribution.

ARC gas-liquid separation uses the swirling force of fluid. ARC generates swirling force in the refrigerant
by locating the refrigerant path just in front of the ejector inlet. This allows liquid-rich refrigerant to flow
into the orifice connected to the leeward side evaporator. The resulting increased A h of the leeward side
evaporator and reduced Refrigerant Mass Flow Ratio enable the ejector to operate more efficiently.

To stabilize cooling performance and the temperature distribution of the leeward side evaporator at
reduced refrigerant flow rates we adopted two new structures. One is the W-turn flow path (ECST1 uses the
U-turn flow path) at the leeward side evaporator, and the other is the counter flow between the leeward
and windward sides in the evaporator. The purpose of the first is to maintain the heat transfer rate and
improve the refrigerant distribution by increasing the refrigerant flow speed. The purpose of the second is
to maintain the air temperature distribution to prevent overlapping of the superheat regions.

The new ECS2 system achieves high energy recovery and dramatically reduces the annual power :é;"
consumption of automotive air conditioners. The reduction is 20 percent compared to a conventional "F"]
expansion valve system and 10 percent compared to the ECS1 system. #
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Fig.1 Automotive Air Conditioner Main Components
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Fig.3 Comparison of System Configuration
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Fig. 4 ECS1Behavior in p-h Diagram
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Fig.5 ECS2 Behavior in p-h Diagram
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Fig. 7 Refrigerant Behavior at ARC
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Fig. 9 Structure of ECS2 Evaporator
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