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1. Introduction

= Motivation
* Increase Turbo vehicle
('10 9,301,000 = "16 12,238000, 31.5% increase)
* Increase low-noise design of turbocharger.
+ Increase in number of parts, Quick connecting technique is required to reduce assembly process

Expected sales volume of diesel car at the world
Unit: : 1,000

14,000
12,000

Share of Imported dlesel'car 10,000
> § ‘8’ |
- , 8,000
’ ™ 6,000 -
» P 4,000 -
> 2,000 -

2010 2011 2012 2013 2014 2015 2016
mEU ®mAsia =N.A mefc
2010 2011 2012 2013 2014 2015 2016

7,677 7,913 8,214 8,704 9,162 9,542 9,941

279 328 423 483 492 501 512

1,167 1,265 1,307 1,421 1,404 1,386 1411

178 203 250 312 338 345 373

Total 9,301 9,709 10,194 10,920 11,397 11,773 12,238

Copyright 2010 CSM Worldwide Inc.
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= Objective = Main problem

* Quick connecting: « Narrow engine room space.
« Easy to connect « Difficult to assemble the hose between
« Low installation/disassemble effort the engine manifold and intercooler,
« Strong destructive disassemble effort turbocharger.
- Tight air sealing . Difficu_lt to secure a space for noise

+ Noise reduction reduction.
e Broad band noise reduction (2000 ~ 4000 Hz)

Audi 3,0 Liter V6-TDI-Motor (00D Audi 3,0 Liter V6-TDI-Motor 11D

mit C Rail-Einspritzsy Audi Luftfihrung mit Turbolader und :
171 kW (233PS) @ 4.000 min-" zwei Ladeluftkihlern
450 Nm @ 1.400 - 3.250 min’
02/04
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3. Problem Analysis

= Root cause analysis

N
Dissatisfied the . Can not keep Wide gap with
_:9 goal airtight O-ring
Large installation
force
Large Thick coupled
disassembly device
force Destructive
disassembly
Greater friction forceZt &t
T OHg Large elastic Small elastic
1‘ modulus modulus
Complex
Narrow gap disassembly
with O-ring process Small
structural Structure of
\ cohesion small elastic
Complex Thin coupled modulus
installation Slediae L Complex
process _ structure imple
A STrCtoTe-of —|  structure
large elastic
Complex modulus
structure r—
—

<>

: Physical contradiction
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3. Problem Analysis

= Function Analysis
+ Flange type connection

One thick One One full
plated insulatin - ;n<ulatin
steel g washer g sleeve
washer for for each {51 each
each nut nut bolt

Resonator

One
Thick insulatin One thick
insulating g washer plated
gasket or for each steel
oval ring for nut  Washer for
ring joint each nut

flanges

Turbocharger

outlet
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3. Problem Analysis

= Technical contradiction
* Quick connecting

- -
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3. Problem Analysis

= Technical contradiction
* Noise reduction

E -
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3. Problem Analysis

= Ideal final result
* Quick connecting — Time separate

Before install

Install

After install

Time

No Coupling device

Coupled device

Figure

GTC2014 / www.koreatrizcon.kr




4. Solutions

Quick connection Turbo charger
Space outlet port

Hose assemble
space

Attenuation
space . .
wire retainer
) = combined with
Lip seal for resonator to
airtight turbocharger outlet
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4. Solutions

= Quick connecting
» Vertical direction

Vertical direction force : @ 70N
2 36.4N
3 36.4N

L)

s’

Max 8mm deformation
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4. Solutions

= Quick connecting
* Normal direction

Normal direction force : 1000N

Max 4mm deformation

—

—
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4. Solutions

» Quick connecting
« Air tight

Direction of the circle center

Center line Backflow prevention

Keep an air tight to
prevent back flow
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4. Solutions

= Noise reduction
* 2 chamber design
- Attenuation space is divided into two area
- @ area is responsible for the relatively low frequency
- (@ area is responsible for the relatively high frequency

60

= 2chamber design
50 A
40

ol /\

o\ PN
10 \-// \
,
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Quick connections Attenuation space Hose connections

Transmission Loss (dB)

Frequency (Hz)
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4. Solutions

= Noise reduction
* 3 chamber design
- Attenuation space is divided into three area
- @ area is responsible for the relatively low frequency
- (® area is responsible for the relatively high frequency
- @ area is responsible for the middle frequency
- @ area keep high performance at 2500 ~ 3000 Hz

50

—Numerical analysis
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Quick connections Attenuation space Hose connections
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o
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Appendix. Review of retaining device

= Rotational method = Rotational method

T/C out port push the
clips when it is inserted

After inserting T/C out
port, T/C out port and
resonator combine by
rotating resonator
housing or retainer

After completely
inserting T/C out port,
clips and T/C out port
combine
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Appendix. Review of retaining device

= Assessment

Weight Value  Concept1l Concept 2 Concept 3

Selection Criteria

1~23) (rotation) (clip) (wire spring)
1. Ease assembly 3 2 3 3
2. Keep assembly 3 3 2 2
3. Quick cqnnegtpr structural 5 2 1 3
simplicity
4. Ease of production 2 2 2 3
5. Manufacturing cost 3 2 1 3
Sum - 29 24 36
Priority of Concept - 2 3 1
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