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“We see compliance as a source of
competitive advantage. The sooner we
do regulatory projects, the faster we can
move in the market.”

PMO Leader
Healthcare Organization

"Customers are expecting more and
more from our organization. The need
to execute on rapidly shifting strategic

priorities is critical. We can't afford to
wait."

Head of Business Change
Retail Bank

“Business partners push for speed because
our competitors are using the same
technologies as we are to gain a business
advantage. If we don't get there quickly,
that advantage is gone.”

PMO Leader
Multinational Oil and Gas Company
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How do different leaders see the problem?

Business | PGT Perspective of Project Speed

FALGSFRME LR UG D i ¢ ——) 5
=Measure of Speed = Fast(er); : T
“Before Competitors; “time to market” I Idea Value
1 Delivery
1
1
— — i
1 PMQO | PM Perspective of Project Speed
1
1 Initiate Plan Execute Roll Qut
1
: [ [ =
T B B RASE 3 ! ) ——
_ . Idea Value
*Measure of Speed = On-Time Primary zone Delivery
performance of methodology
impact on
project speed
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A $14 billion diversified industrial company,
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* About 100 manufacturing facilities worldwide
1002 > A BRAL A 77 ik

 Strategic brands are #1 or #2 in their markets
Nol B 2 it WLk g A1 7 17 7€ or

* Products and services for commercial, industrial and
residential markets
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13791 F M B Market-leading Brands

THERMO KING

#1 Worldwide § ' :
transport vk #2 Worldwide

refrigeration  [ENEEEEEE— Commercial HVAC
Equipment

Club Car ! 'Bj Ingersoll Rand

#1 Worldwide g- A #1 North America

golf cars - air
compressors,
air tools
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B i & i AE New Product Development Process '

Product Lifecycle Management Process

Concept n Launch

Concept Development Design & Test Launch & Support

Validation Preparation
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customer wanted. described it. understood it (PRD)

Mﬁ% How the engineers How manufacturing When it was /7
SR designed it (PDD built it. delivered. @ -
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o PPmAEPENR: ZMmMHE

MRD “wish-list” by PM requested

o TG IR TR] A& 52 BRI Y

Project schedule is constraint

o  TNHZHRINIK:
RAEEDTI A EF LB H T Z
Solution: Go for new only when needed
o FIRBY A H

Knowledge re-use

g oy l:“ i Which shadow matches the little blue glephant? - 1 ¢ * $ﬁ ﬁ% 4/t )I/}i —Ejlﬂ
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1R E-F] B Knowledge Reuse APl

Pt Benefit
« IfEEYGIE  Function validation
o VEBEMIAFIALIL  Performance testing and simulation
o FERAERIE RS FTATEEE: Parts qualification and reliability
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HREFIBEFIAH  Knowledge Reuse

o0 FIIRAIEME  Knowledge Understanding
o KHEEH Key component
« T A4 Subsystem
o RGLEMN  System integration | ——
« EFELE Manufacturing process .

propeller-type

evaporator condenser fans
compressor air-cooled
condenser
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BELI Modular design

. % Benefit

o JJRBFE]  Developing cycle time
- T/F&= Workload
o HWHEMM  Common parts
o ¥R H & Parts volume

Frvas

.............................

@ Ingersoll Rand.




WIT R ST DFMEA (Design Failure Model Analysis)
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INEEF= it &K P12 Accelerate Product Development

P2 IR DG IR A2 SR B B8 42 Product Testing/Verification is critical path

Rapid Learning Cycles

NAAAAAARNANLY RS S | ieesices

Concept Concept Design & Launch Launch &
Development Validation Test Preparation Support

ks || BARIE || EERIRIE | e >50%time

. JEH A Long cycle time
ek ik

Physical Testing
£ LLBIME Difficult to collaborate
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15 B 58H] Modeling and Simulation

KA H (1D) , ¢ Q ,,e,a o b Q t;
System Modeling R —

HRA AR, (3D)

Component Simulation

o Yi%E KB E] Reduce Cycle Time o
o PREFEMMEEFI AT M Improve Product Performance and Reliability
o FHEHI T FEE P Accumulate Organizational Assets
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{i E.N.FH Simulation Application

ann

o MEZ 11T Concept Design
— &R FE Concept selection
— RS PEA Risk assessment .
o TEA% 1T Detailed Design
— MERE. 455 UE Performance and Structure verification
— #&Hl KRG K11 Control system design

« inW H Product Application
— 77 i Product selection

— #5184k Control and optimization
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-J%. FEA in Product Development
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PHASE 1
CONCEPT
DEVLOPMENT

PHASE 2
CONCEPT
VALIDATION

Gate

PHASE 3
DESIGN & TEST

PHASE 4
LAUNCH
PREP

PHASE 5
LAUNCH
SUPPOR

DFMEA, DVP&R
FEA&Test Plan

* FEA project leader and
NPD Project Lead to sit
together to review and update
the DFMEA, DVP&R in terms
of structural integrity and
Acoustics as necessary

¢ SME in Mechanics and
Acoustics to help FEA
project leader develop the
FEA&Test Plan (scope,
priority, engineer, schedule)

AX - N - A%

Exlw
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FEA Driven Design
Concept Unit S&V Test

Designer to provide the CAD model
of the concept design to FEA
engineer including the component
level model and the unit level model
FEA engineer to perform the
structural analyses according to the
FEA/test plan and communicate to
team where designs are deficient,
explain why, provide guidance and
innovative ideas on how to resolve
issues.

Test engineer to perform the S&V
test on the concept unit ,risk
assessment for the sound
requirement and come up with the
potential solution plan.

FEA project leader or subtask
leader to manage the FEA/test
efforts and update the task status
(scope, priority and schedule).
SME in Mechanics and Acoustics
to guide FEA/test engineer, review
results as needed.

Design Verification
with FEA and Test

Designer to implement the
design changes as proposed by
FEA in phase 2 and provide the
CAD model of other tonnage
units to FEA engineer.

FEA engineer to verify the
structural integrity of the
remaining layouts through FEA
analyses and shaker table test
Test engineer to perform the
S&V test on the verification unit,
verify the effect of sound
treatment, and conclude the
sound level catalog for the
product family.

FEA project leader or subtask
leader to manage the FEA/test
efforts and update task status as
appropriate.

SME in Mechanics and
Acoustics to guide FEA/test
engineer, review results as
needed.

ELC test support

Test engineer to he
product team

Ip

develop the ELC test

plan as necessary
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RV B YR 8110 HT Line Qualification
fﬁé o il a& T LA E%T)L_%ZSJJ Vibration Control
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{5 BB Simulation Cases

XHLELE P2 i 22 5244 Fan Coil Product Differentiation
« MK Compact design

o XlERF5% Airflow increase 5%

o 3% [EAK 2~4 43 DI Noise reduction 2-4 dB
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ﬁE%@J Simulation Cases
F U R FAE AR Thermal Cycle Simulation of Check Valve

o T HIRJu7 T FEA Analysis
o JE/> 17 900/NE AL H] Reduced 900 Hours Testing
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%5 Summary

o SHTrE AR AR TR AME SZIN Business Value Realization
o WHARFFE: FFEEMAR4L 57418 Change & Communication
o FEZMF R V. T.E LPD Approaches & Tools

— MR HI R Knowledge Reuse

— FHUL 1T Modular design

— WM KRR 8T DFMEA (Design Failure Model Analysis)

— KA1 B 5, Modeling and Simulation
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