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Concept Selection
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e Review of concept generation (35 min)
» Evaluation - technical and economy aspects

e Team meeting (Evaluating concepts)
(65 min)
o Q&A (10 min)

» Concept development and evaluation
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Concept generation and evaluation
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QFD

A team of design students was asked to design a steam-powered machine shop kit that can
be used to (1) develop hands-on skills in using machine shop tools for freshman engineer-
ing students, and (2) demonstrate the conversion of thermal energy into work, thus becom-
ing a demonstration tool for an introduction to thermal science class. Stirling engine kits
are being used in many engineering schools. The new kit must compete with the Stirling
engine kit in its educational value and its cost. A Stirling engine kit is a kit containing the
disassembled parts that compose a Stirling engine; a few of the parts require students to
use the equipment in the workshop.
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Figure 8.4 Function analysis of machine shop kit.
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Figure 8.5 House of quallty for machine shop kit
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Morphological chart
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Concept variants
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Figwe 8.6 Morpholgical chart for machine shop ki.
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Figure 8.7 Concept | of machine shop ki: A tank fullof wate is heated to produce steam. The
team will travl through the tube and push the piston, which will um the attached flywheel,

Figure 88 Concept I of machine shop kit: A flame is
jsed to heat a piston, which will be pushed out to
um a gear. A the same time that the piston is pushed
ut, another piston is being pushed up, which will
ush the hot air piston back to its orginal position.

re 8.9 Concept Il of machine shop kit: This design incorporates a system of pis-
fons. The first piston is pushed by the pressure from heated air. It in tur, compresses
medium of oil, which causes the final piston to be pushed.
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Concept variants
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re 811 Concept ¥ of machine shop kit The hot ai i

hanneled, which causes the propelir 0 fotate, which spins
Pywheel. The fiywheel is connected to 2 second fiwheel by
connector k. Therefore, 35 the frst fywheel turs, the
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cond fywheel wil 5o tu.

Figure 8.12 Concept VI of machine shop kit: Two metal tanks filled with water are heated
ith an alcohol burner. The heated water then generates steam that travels through
lon tube to a steam tube. The steam tube is connected to two “steam wheels,” which
ave holes driled in them at 9o° angles. The escaping steam will create rotation, which
Il turn the axles that tum the wheels and move the car.
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Decision

TEValuation Chart }_
Objectve [Sketch [Sketch [Sketch [Sketch |Sketch [Sketch |D
Wweight/10]1 2 3 la 5 6
[Easy to assemble 7 0| 0| O+ o+ A
[Easy fo disassemble 7 0| 0| + [+ I
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Cow vibration 5+ = n 0 0 oM
Portable = 0 9] 0 o
No sharp edges 6+ of+ - = 0|
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i 9
Convert energy efficiently 0= 0| 9| 0 0 9|
[No flying debris 8 0| 0| 0| 0 0 0|
Low pollution 3 0| 0| 0 0 0 0|
Low replacement + 0| o+ + ~
part cost 7
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Strong material 3 0| 0| 9| 0 o
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Relative costs

« Very useful for evaluation of
concepts

+ Related to the basic cost
« Do not change with time
«No problem with secrecy

« Help to achieve low-cost
preliminary solution

10

How to evaluate cost of concepts?
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Cost of material as a percentage of the manufacturing costs

~78 %

Automobile:

Diesel engines (cars)

Gasoline engines (cars)

Freight cars.

Large equipment.

Passenger car:

Sewing machines (electric)

Water turbine:

Small equipment.

Diesel engines, stationar
Steam turbines, over 20 MW.
Steam turbines, to 20 MW..
Machine tools, heavy.

Machine tools, medium.
Precision watches (mechanical).
Drawing instruments.

25 %
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Relative costs

Precision & manufacturing process
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Concept Variants

IConcept 1 i Universal base Concept 3

Concept 5
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Cost analysis

Concept One (Bump)

Concept Two (Hydrauiics)
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Decision Matrix
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Team meeting
» Second brainstorming of Morph chart
» Concepts
» Decide who is evaluating what and how
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Tasks for this week

Content for 2™ Project Review

Until Thursday:

» Make final sketches of concepts with clarity of operation
principle

e Updated Objectives, Functional model, QFD,
Requirements list

» Evaluate concepts (cost analysis + performance analysis) ] Morphological chat
based on engineering characteristics .
. e At least three concept variants
Meeting on Thursday: . ]
» Review the analysis resuts e Evaluation of concepts (technical & economy)
» Form Decision matrix o Decision matrix
Until next Monday: _ o Technical-Economy Diagram
» Technical — Economy diagram . L
» Finish remaining documents from phase 1 and 2 o Proposed concept — vision on what will it be!
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Report (10 Pages + Appendix)
Due: Friday, 5 December 2014, 11:55 PM

Presentation (10 Slides, 15 mins + 10min Q’s)
Due: Friday, 5" December 2014, 11:55 PM

- Introduction 5%

« Updated Objectives, Functional model, QFD,
Requirements list (10%) (In appendices)

- Brain Storming and Morphological Chart 10%
- Concepts (5to 7) 20%

- Analysis of Concepts 15%

+ Decision Matrix 20%

+ Technical vs Economical Chart 5%

- Selected 3 concepts with Ranking 5%

- Updated GANTT Chart and Plan 5%

« Summary 5%

9 Indicates weighting of Marks
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Presentation: 8th December 11:00 — 13:00, Room C302; G5-8
8th December 16:00 — 18:00, Room B307; G1-4

Introduction (Team and Vision) 5%

Updated Objectives, Functional model, QFD, Requirements
list (10%)

Brain Storming and Morphological Chart 10%
Concepts (5 to 7) 20%

Analysis of Concepts 15%

Decision Matrix 20%

Technical vs Economical Chart 5%

Selected 3 concepts with Ranking 5%
Updated GANTT Chart and Plan 5%
Summary 5%

9 Also indicates weighting of Marks
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