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® Safety

® Environment

Contact:
m.imazu@denso.nl
p.vernooij@denso.nl
j.yun@denso.nl

@ Comfort & Convenience

@ Non Automotive

Established
Capital

Net sales

Consolidated basis
Non-consolidated basis

Net income

Consolidated basis
Non-consolidated basis

Employees

Consolidated basis
Non-consolidated basis

Consolidated subsidiaries

Corporate profile

December 16, 1949
€ 1.4 billion

€ 31.4 Dbillion
€ 17.8 billion

€ 2.6 billion
€1.2

.2 billion

146.714
38.493

183

(Japan 61, North America 28, Europe 35, Asia/Oceania 58, Others 6)

Affiliates under the equity method

32

(Japan 13, North America 4, Europe 4, Asia/Oceania 12, South America/Others 2)

Notes:
EURE amounts have been translated, for convenience only, at the rate of 123.63 yen = EUR€E 1, the approximate exchange rate prevailing on April 12, 2016.
Billion is used in the American sense of one thousand million.

as of March 31, 2015
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Outline of Ejector technology

Contact: 19 & 20 April, 2016 - Barcelona

m.imazu@denso.nl
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DENSO

Car air conditioner

Cool box

m.imazu@denso.nl
p.vernooij@denso.nl
j.yun@denso.nl

Issue of traditional refrigerant cycle

Isentropic line

;
/ Condenser

(Gas cooler)

® Expansion valve

- | —

| h Evaporator

Compressor

Loosing energy during
expansion as vortex

~

/

F

o

/For Car air conditioner
(in evaporator)

T, —

.

For CO, refrigerant
EcoCute
Vending machine

DENSO products with refrigerant cycle

\

ii For refrigerator truck

(R404A)
g‘ﬁ" S ———

For cool box

/

Adapting DENSQO’s original ejector technology to various products
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Ejector cycle

Ejector

Drive nozzle

Mixing section

lefuser
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Ejector :

ILIHHINacuwucCliou.lll
p.vernooij@denso.nl
j.yun@denso.nl

Fluid pump which suck and rise refrigerant flow by unused energy

Protecting lives, Preserving the planet, and Preparing a bright future for generations to come D E N S 0
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Sp here natural refrigerants

‘03 gz ‘05 '06 07 '08 '09 10 11 12 13 14 15 >

| ® World first Ejector CS'1
Refrigerated e 2 temperature evaporator
truck .:‘-:“H P p
(R404A) C— 9
® World first CO, Ejector ® EJECS" I Vending‘ Display
(EcoCute) — 2 temperature evaporator machine cabinet
° l (EcoCute) Collaboration with Fuji?lectric —T 1
Stationary ] ] :
products ® CO, heat pump with ejector cycle ==
(COy) (Stiebel Eltron WPL5N)
L N
fationary
] AC
O ) — B
| = ) ® Coolbox @EJECS'II ® EJECS’II
Co‘,fﬁiiii';er M — (Car air conditioner) (STEP2)
(R134a) - | ~ -

World first mass production type ejector was released in 2003
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CO, heat pump water heater
-EcoCute-

Contact: 19 & 20 April, 2016 - Barcelona
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E

® EJECS'I (since 2003)
Internal HEX

L

S p here natural refrigerants

Gas cooler

Electric drive

Ejector

Evaporator

® EJECS'II (since 2008)

Electric drive

Accumulator

Expansion valve

I

Electric drive

)

Ejector

Contact:
m.imazu@denso.nl

p.vernooij@denso.nl
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CO, refrigerant cycle & Ejector
for EcoCute

Coil

Compressor
Drive flow

Ejector

Suction flow

|

Drive i I ! I _

flow l Suction
Adjustable flow
needle

Nozzle

Mixing

Diffuser
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e S P here natural refrigerants
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CO, refrigerant vending machine

Contact: 19 & 20 April, 2016 - Barcelona
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In Japan, hot+cold vending machines are common.

Cold
Beverage

CO, refrigerant cycle
for vending machine

\ a» Thermistor

..G..a.s.s:_@.@.l.e..r.
E Inside HEX:
= -=

Internal
HEX

Contact:
m.imazu@denso.nl

Inverter

Compressor Evaporator

® Developed system Joint development with Fuji Electric

p.vernooij@denso.nl
j.yun@denso.nl

- |
Gas cooler =
Ejector :
1= __ Inside HEX
—
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Inverter | Compressor Accumulator <—TT— Evaporator
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™ S P here natural refrigerants
Conventional Developed

B EcoCute B Vending machine

o iiissnnes Gas cooler ‘
5565 ™ @
— ISR Compressor
EYITrEYSYY ‘

‘ | —— | \ e Ejector
Compressor @ : Evaporator 1 Accumulator

Ejector ‘ a8 Issue ™ -
— Each evaporator outlet
— TR — temperature are [ — 5 |
- Accumulator different Evaporator 2
Evaporator T~ — |><|
L |>< <_| \Poor response J Evaporator 3

\/

Control high pressure for Control low pressure by monitoring ejector outlet temp.
heating

Stable refrigerant cycle control and COP improved was achieved
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& - Developed model Conventional model
(with ejector) (without ejector)

Measuring condition :
JIS B 8561 : 2007

25% energy saving was achieved by ejector
->Top class energy saving comparable to HFO machine !

p.vernooij@denso.nl D ENSO
j.yun@denso.nl Protecting lives, Preserving the planet, and Preparing a bright future for generations to come




PAT M O solutions for europe
m Sp here natural refrigerants

Thank you for your attention!

Contact: 19 & 20 April, 2016 - Barcelona

m.imazu@denso.nl
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