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Segmentation
Extract/Taking off
Local quality
Asymmetry
Merge
Universality
Nested-doll
Anti-weight
Preliminary
counteraction

. Preliminary action

. Beforehand cushioning
. Equipotentiality

. The other way round

. Curvature

. Dynamics

16.

17.
18.
19.
20.

21.
22,
23.
24,
25.
26.
27.

28.

Partial or excessive
actions

Another dimension
Mechanical vibration
Periodic action
Continuity of

useful action
SKipping

Blessing in disguise
Feedback
Intermediary
Self-service

Copying

Cheap short-living
objects

Mechanics substitution

29.

30.

31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

Pneumatics and
hydraulics

Flexible shells and
thin films

Porous materials
Color changes
Homogeneity
Discarding and
recovering
Parameter changes
Phase transitions
Thermal expansion
Strong oxidants
Inert atmosphere
Composite materials
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TRIZ 40 Invention principles in 3types and 9 groups

o | 1. Segmentation 13. The other way round 29. Pneumatics and
@)l < | 2. Extract/Taking off =l & S| 14. Curvature A hydraulics
g % 3. Local quality 2 3 2|15. Dynamics 3 =| 30. Flexible shells and
0 4. Asymmetry =y © % 16. Partial or excessive Y2 thin films
% = actions € ©[31. Porous materials
O | 5. Merge 0 ®
= 9 . . Y] : - 2 o |32. Color changes
- 3 | 6 Universality =l © | 17. Another dimension =|33. Homogeneity
=4 S | 7. Nested-doll = 2 | 18. Mechanical vibration 40' C - -
5 . . o9 N . . Composite materials
n | 8. Anti-weight %' o | 19. Periodic action 3 - -
— oY 3 2|20. Continuity of 5 |34. Discarding and
5 | 9. Preliminary 20 useful action g recovering
3 cour?te_ractlon _ — Q |35. Parameter changes
5 |11. Beforehand cushioning = § 22. Blessing in disguise = |37. Thermal expansion
8 |12. Equipotentiality 3 5|23. Feedback '::.;- 38. Strong oxidants
2 | 24. Intermediary @ |39. Inert atmosphere
25. Self-service
4] 5 26. Copying .
<. g'| 27. Cheap short-living
a S objects
28. Mechanics substitution
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Process of selecting 10 antithetical invention principles
out of 40 Invention principles

|el3ew
Jo abuey)

29.

30.

31.
32.
33.
40.

Pneumatics and
hydraulics

Flexible shells and
thin films

Porous materials
Color changes
Homogeneity
Composite materials

o | 1. Segmentation 13. The other way round
Q < | 2. Extract/Taking off :’:;-Q 14. Curvature
3 % 3. Local quality < 3|15. Dynamics _
8 4. Asymmetry ® % 16. Partial or excessive

actions

Y o[ 5 Merae ___
| 3 | 6- Universality ® | 17. Another dimension
=3 S | 7. Nested-doll § 2 | 18. Mechanical vibration

3 | 8. Anti-weight %' o | 19. Periodic action

— 3 2|20. Continuity of

5 | 9. Preliminary o v 4

3 o

W counteraction < useful action

£ |10. Preliminary action @ m|21. SKkipping

2 |11. Beforehand cushionin = § 22. Blessing in disguise

8 |12. Equipotentiality 3 5| 23. Feedback

33 24. Intermediary
=
Selection 2 : Eliminate “Combine’ and 25. Self-service
‘In advance’ types (from 5 to 12) 4 " 26. Copying
<. g'| 27. Cheap short-living
Selection 3: Select invention principles which ,g =) objects

match the antithetical concept

28.

Mechanics substitution

aseyd jo abuey)d

34.

35

. Parameter changes
36.
37.
38.
39.

Discarding and
recovering

Phase transitions
Thermal expansion
Strong oxidants
Inert atmosphere

Selection 1 : Eliminate ‘Material type’

(from 29 to 40)
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No. 1 O Antithetical invention principles airt?i?r:ae(t:;ccea:lissthclasjgzt
1 | © $EI Segmentation Segmentation | Whole
2 | @ Y Extract/Taking off Extraction Mixture
3 | @ IEMHRE Asymmetry Asymmetrical | Symmetrical
4 | ® »FEME The other way round Reverse Forward
5 HiE Curvature Curvature Plane
6 | ©® AIZM% Dynamics Variable Fixed
7 | @ fR57cIB4T Another dimension Surface Line
8 JEIRARMYER Periodic action Periodic Continuous
9 | @ &E#t Blessing in disguise Disadvantage | Benefit
10 | @ fEULMET Cheap short-living objects | Temporary Permanent
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1 0 OxJMRFEARRIBDER

Antithetical analogical approach to creativity method

with the use of TRIZ
o 10 s o prncpes

Subject p n Extract/Taking off
Concrefelevel | under = | fdeas | 3 [Asymmetry |
Obvious stucy - + n The other way round
. Points of focus
Potential ! s jonawe

Clue (antithetical subject and its characteristics)

o foyamies
& [periodicaction
o [sissing maisguse

Apply all 10 antithetical invention principles
one by one to the subject under study
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General CFC recovery method used in recycling plants
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General CFC recovery method used in recycling plants

Area for CFC recovery

CFC
] suction jig
Refrigerator Refrigerator Refrigerator TP
Charge disassembly
Process
- pressor -
CFC piping
o= N

CFC is recovered from CFC piping by placing refrigerators ‘

( on the conveyor line horizontally P

h---------------
CFC : chlorofluorocarbon

General method of recovering CFC
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General CFC recovery method used in recycling plants

No. 10 antthetica invention princpies
2 [owraa/ming o
G fpeymmery
o e otervayroma

S forewre
o omamies
o [perocicoction
o [Slessing in cisguse
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ldeas obtained by 10 antithetical invention principles

ol wsaews
2 [Remove compresor from refrigeator and recover GF¢
5 [Recover CFC by placing refgerstor verticaly
4 |Recover CFC ater disassembing rfrigeato parcialy
5 [Form CFC recovery e eter yshape

n Recover CFC while keeping refrigerator in standstill condition

Separate lines for CFC recovery from CFC piping and compressor

Set the point of stopping CFC suction at the level where specified
volume of CFC recovery is reached

n Recover CFC for multiple compressors together
Standardize jigs, and make some jigs disposable
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Innovative CFC recovery

ste st ste
| -y CFC recovery ° CFC ;’rec::;very
1 Sealing from main body 3 S s
Refrigerator Refrigerator
Recovery

Recovery :ﬁecovery . . ‘ ‘
1 W Set compressors on
h a dedicated holder
Compressor Compressor and recover CFC

Seal 2 points of CFC Recover CFC from

entry/outlet intoand  piping in the main

from compressor body, and remove
compressor
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