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Idea	
  Genera*on	
  
Idea	
   genera*on	
   takes	
   many	
   forms	
   and	
  
can	
   be	
   accomplished	
   individually	
   or	
  
coopera*vely.	
   To	
   mo*vate	
   new	
   ideas,	
  
morphological	
   charts	
   organize	
   the	
  
systems	
  available	
   to	
   comprise	
   a	
   dwelling	
  
in	
  Kenya.	
  	
  

Concept	
  Selec*on	
   U*lity	
  Theory	
  

Morphological	
  
Chart	
  
The	
   Morphological	
   Chart	
   consolidates	
  
ideas	
   in	
   a	
   visual	
   manner.	
   They	
   are	
  
presented	
   here	
   under	
   the	
   system	
   in	
  
which	
  they	
  would	
  be	
  used.	
  

TRIZ	
  

Final	
  Design	
  

With	
   a	
   popula*on	
   of	
   43M	
   people,	
   45.9%	
   of	
   the	
   Kenyan	
   popula*on	
   lives	
  
below	
   the	
   poverty	
   line[1].	
   In	
   2005	
   data,	
   approximately	
   67%	
   of	
   the	
   country	
  
was	
   living	
   on	
   less	
   than	
   $2	
   per	
   day.	
   The	
   United	
   Na*ons’	
   Millennium	
  
Development	
   Goals	
   indicate	
   the	
   “eradica*on	
   of	
   extreme	
   poverty”	
   as	
   the	
  
number	
   one	
   priority[2].	
   One	
   way	
   to	
   accomplish	
   this	
   is	
   to	
   create	
   jobs.	
   The	
  
second	
  way	
   is	
   to	
   reduce	
   the	
   costs	
   of	
   goods	
   to	
  make	
   a	
   higher	
   standard	
   of	
  
living	
  more	
   affordable.	
  We	
  hope	
   to	
   improve	
   housing	
   condi*ons	
   to	
   support	
  
the	
  laeer.	
  
	
  
Modular	
  housing	
  provides	
  an	
  expandable	
  base	
  from	
  which	
  to	
  grow	
   in	
  small	
  
steps.	
   By	
  providing	
   a	
   repeatable	
   and	
   customizable	
  base,	
   a	
   family	
  would	
  be	
  
able	
   to	
   purchase	
   a	
   house	
   that	
   would	
   suit	
   current	
   needs	
   and	
   later	
   be	
  
expanded	
  to	
  meet	
  future	
  requirements.	
  
	
  

	
  

	
  
A	
   successful	
   design	
   must	
   be	
   first	
   safe	
   and	
   secure.	
   It	
   must	
   also	
   be	
  
appropriate	
   for	
   the	
   culture,	
   climate,	
   and	
   a	
   few	
   other	
   exogenous	
  
condi*ons	
   such	
   as	
   availability	
   of	
   construc*on	
   materials.	
   In	
   analyzing	
  
these	
   constraints,	
   one	
   health	
   issue	
   we	
   found	
   was	
   the	
   prevalence	
   of	
  
Acute	
   Respiratory	
   Infec*ons.	
   ARI’s	
   cause	
   approximately	
   3	
   –	
   5	
   million	
  
deaths,	
   primarily	
   of	
   children	
   under	
   the	
   age	
   of	
   5.	
   Another	
   of	
   the	
  
Millennium	
  Development	
  Goals	
   is	
   to	
   reduce	
   childhood	
  mortality	
   rates.	
  
We	
  will	
  also	
  focus	
  on	
  construc*ng	
  a	
  modular	
  component	
  that	
  will	
  reduce	
  
the	
  risks	
  of	
  ARIs.	
  
	
  
With	
   these	
   goals,	
  we	
  must	
   provide	
   an	
   acceptable	
   housing	
   op*on.	
   Our	
  
assump*ons	
  are	
  that	
  there	
  is	
  no	
  electricity	
  available,	
  the	
  land	
  is	
  already	
  
purchased,	
   and	
   the	
  housing	
   structure	
   is	
  one-­‐story.	
  We	
  will	
   be	
   focusing	
  
on	
  the	
  humid	
  climate	
  region	
  near	
  Lake	
  Victoria.	
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TRIZ	
  is	
  a	
  tool	
  for	
  the	
  concept	
  genera*on	
  in	
  the	
  design	
  state	
  of	
  any	
  product	
  that	
  can	
  be	
  used	
  to	
  generate	
  parameters	
  
and	
   technical	
   contradic*ons	
   and	
   to	
   generate	
   principles	
   to	
   create	
   new	
   ideas	
   for	
   each	
   of	
   the	
   groups	
   seen	
   in	
   the	
  
morphological	
   chart.	
  Many	
   ideal	
   final	
   results	
   (IFRs)	
  were	
   created	
   in	
   order	
   to	
   evaluate	
   the	
   parameters	
   found	
   in	
   the	
  
technical	
  contradic*ons	
  of	
  the	
  morphological	
  chart.	
  These	
  parameters	
  were	
  combined	
  with	
  each	
  other	
  to	
  generate	
  the	
  
principles,	
  and	
  4	
  parameters	
  were	
  used	
  for	
  each	
  IFR.	
  Below,	
  the	
  ideal	
  final	
  result	
  for	
  ven*la*on	
  systems	
  is	
  presented	
  
with	
  the	
  parameters,	
  principles	
  and	
  new	
  ideas	
  generated.	
  	
  
	
  
IFR	
   Example:	
   “A	
  passive	
   cooling	
   and	
   ven*la*on	
  design	
  will	
   eliminate	
   the	
  need	
   for	
   electricity	
   used	
  while	
   providing	
   a	
  
comfortable	
  indoor	
  air	
  temperature	
  by	
  controlling	
  air	
  flows	
  throughout	
  the	
  home.”	
  	
  
	
  
This	
  new	
  idea	
  was	
  inspired	
  by	
  combining	
  the	
  different	
  interests	
  of	
  all	
  the	
  groups	
  to	
  come	
  up	
  with	
  new	
  innova*ve	
  ideas	
  
using	
  the	
  40	
  design	
  principles	
  as	
  a	
  basis.	
  The	
  following	
  table	
  shows	
  the	
  parameters	
  generated	
  from	
  the	
  IFR	
  as	
  well	
  as	
  
the	
  combina*ons	
  and	
  the	
  principles	
  generated	
  by	
  the	
  TRIZ	
  matrix.	
  	
  
	
  

QFD	
  

	
   Parameters Combina.ons Principles 

1 Speed	
  [9] 1	
  &	
  2 2 15 35 

2 Power	
  [21]	
   1	
  &	
  3 16 35 38 

3 Waste	
  of	
  Energy	
  [22] 1	
  &	
  4 10 15 26 

4 Adaptability	
  [35] 2	
  &	
  3 10 35 38 

	
   2	
  &	
  4 17 19 34 

	
   	
   3	
  &	
  4 A L L 

The	
   principles	
   generated	
   by	
   the	
   TRIZ	
   matrix	
   that	
   appear	
  
repeatedly	
  were	
  the	
  ones	
  considered	
  in	
  the	
  idea	
  genera*on.	
  	
  
These	
   were	
   principles	
   10	
   (Preliminary	
   Ac*on),	
   15	
  
(Dynamism),	
   35	
   (Physical	
   or	
   Chemical	
   Proper*es),	
   and	
   38	
  
(Strong	
   Oxidants).	
   	
   	
   The	
   following	
   ideas	
   were	
   generated	
  
using	
   principles	
   10,	
   15,	
   35,	
   and	
   38,	
   with	
   the	
   principle	
  
number	
  shown	
  in	
  parenthesis:	
  
Idea	
  1:	
  High	
  thermal	
  mass	
  with	
  night	
  ven*la*on	
  (10)	
  
Idea	
  2:	
  Cross	
  ven*la*on	
  (15)	
  
Idea	
  3:	
  Radioac*ve	
  and	
  evapora*ve	
  cooling	
  (35)	
  
Idea	
  4:	
  Open	
  pond	
  with	
  a	
  water	
  wall	
  (38)	
  

Areas	
  of	
  the	
  world	
  appropriate	
  for	
  growing	
  bamboo	
  

Game	
  Theory	
  and	
  the	
  Compe**ve	
  Market	
  

We	
  employed	
  the	
  func*onal	
  requirements	
  for	
  QFD	
  as	
  aeributes	
  	
  to	
  compute	
  u*lity	
  of	
  
alterna*ves	
  derived	
  from	
  QFD.	
  The	
  following	
  steps	
  were	
  performed	
  to	
  compute	
  the	
  
aggregated	
  u*lity	
  values	
  of	
  the	
  alterna*ves. 

Dataset	
  for	
  U*lity	
   

Single	
  Aeribute	
  U*lity 

Player Disaster Dome 
0.83  0.93  
T1 T2 

Player Sprouts 

0.78  CR (0.78, 
0.83) (0.78, 0.93) 

0.97  WR (0.97, 
0.83) (0.97, 0.93) Player Bridge Builders 

0.67  0.77  
T1 T2 

Player Sprouts 
0.78  CR (0.78, 0.67) (0.78, 0.77) 
0.97  WR (0.97, 0.67) (0.97, 0.77) 

Bridge	
  Builders	
  –	
  provides	
  very	
  low	
  cost	
  and	
  
durable	
  house	
  

We	
   assumed	
   two	
   ar*ficial	
   compe*tors	
   to	
   apply	
   Game	
   Theory.	
   By	
  
assuming	
   probabili*es	
   to	
   select	
   the	
   concepts	
   listed	
   in	
   QFD,	
   we	
  
calculated	
   compe*tors’	
   u*li*es	
   based	
   on	
   a	
   previously	
   determined	
  
u*lity	
  func*on	
  to	
  choose	
  a	
  specific	
  design. 

Nash	
  Equilibrium	
  

à	
  We	
  should	
  pursue	
  WR	
  whatever	
  compe.tors	
  do	
  	
  

Minimizes	
  
First	
  Cost	
  

Maximizes	
  
Durability	
  

Minimizes	
  
Carbon	
  
Footprint	
  

Maximizes	
  
Climate	
  

Appropriateness	
  

Maximizes	
  
Ease	
  of	
  
Use	
  

Maximizes	
  
Obtainability	
  

Maximizes	
  
Ease	
  of	
  

Construc*on	
  

Maximizes	
  
Cultural	
  

Appropriateness	
  

CL	
   4.69	
   6.77	
   3.31	
   3.92	
   2.15	
   2.69	
   5.15	
   4.92	
  
CR	
  	
   4.90	
   7.30	
   4.40	
   3.40	
   2.00	
   4.40	
   5.70	
   4.90	
  
WL	
  	
   5.46	
   6.46	
   4.08	
   3.38	
   1.62	
   3.00	
   4.85	
   5.23	
  
WR	
   5.90	
   6.90	
   5.40	
   2.70	
   1.30	
   4.80	
   5.30	
   5.30	
  

Mul*-­‐Aeribute	
  U*lity 

Minimizes	
  
First	
  Cost	
  

Maximizes	
  
Durability	
  

Minimizes	
  
Carbon	
  
Footprint	
  

Maximizes	
  
Climate	
  

Appropriateness	
  

Maximizes	
  
Ease	
  of	
  
Use	
  

Maximizes	
  
Obtainability	
  

Maximizes	
  
Ease	
  of	
  

Construc*on	
  

Maximizes	
  
Cultural	
  

Appropriateness	
  

Aggregated	
  
U*lity	
  

CL	
   0.00	
   1.00	
   0.00	
   1.00	
   1.00	
   0.00	
   0.12	
   0.06	
   0.62	
  
CR	
   0.00	
   1.00	
   0.17	
   0.83	
   0.95	
   0.40	
   1.00	
   0.00	
   0.78	
  
WL	
   0.05	
   0.00	
   0.08	
   0.82	
   0.67	
   0.01	
   0.00	
   0.83	
   0.70	
  
WR	
   1.00	
   1.00	
   1.00	
   0.00	
   0.00	
   1.00	
   0.23	
   1.00	
   0.97	
  

Single	
  &	
  Mul*-­‐Aeribute	
  U*lity	
  Results 

àWR	
  is	
  the	
  best	
  design	
  with	
  the	
  highest	
  u.lity	
  

Compe*tors 

0.88	
  

0.93	
  0.83	
  Disaster	
  Dome	
  –	
  provides	
  very	
  low	
  cost	
  house	
  
which	
  is	
  easy	
  to	
  construct	
  

Most	
  Likely	
  U*lity	
  

0.72	
  

0.77	
  0.67	
  

Bamboo	
  Roof	
  

Knit	
  Connec*on	
  

Bamboo	
  Wall	
  Panels	
  

Two-­‐Entrance	
  Dwelling	
  

Single	
  Unit	
  Dwelling	
   Kitchen	
  Unit	
  with	
  Chimney	
  

Plas*c	
  Boele	
  Bulbs	
  

Plas*c	
  Boele	
  Bulbs,	
  
Construc*on	
  

Water	
  Collec*on	
  System	
  

Final	
  Results	
  	
  
Family	
  Cost:	
  $1,017.81	
  

Carbon	
  Footprint:	
  7,562	
  kg-­‐CO2	
  
	
  

*includes	
  2	
  units	
  +	
  kitchen	
  

	
  

Alterna.ve	
   Descrip.on	
  

Concrete	
  -­‐	
  Luxury	
  

Concrete	
  Founda*on,	
  Bamboo	
  walls,	
  
Bamboo	
  Roof,	
  2	
  doors,	
  windows	
  with	
  
screens	
  &	
  shueers,	
  Chimney,	
  S*ck-­‐stove,	
  
Ceramic	
  Jiko,	
  Rain	
  water	
  collec*on,	
  Ash	
  
reuse	
  

Concrete	
  -­‐	
  Regular	
  

Concrete	
  Founda*on,	
  Bamboo	
  walls,	
  
Bamboo	
  Roof,	
  2	
  doors,	
  windows	
  with	
  
shueers,	
  S*ck-­‐stove,	
  	
  Rain	
  water	
  
collec*on,	
  Ash	
  reuse	
  

Wood	
  -­‐	
  Luxury	
  

Wood	
  Founda*on,	
  Bamboo	
  walls,	
  
Bamboo	
  Roof,	
  2	
  doors,	
  windows	
  with	
  
screens	
  &	
  shueers,	
  Chimney,	
  S*ck-­‐stove,	
  
Ceramic	
  Jiko,	
  Rain	
  water	
  collec*on,	
  Ash	
  
reuse	
  

Wood	
  -­‐	
  Regular	
  

Wood	
  Founda*on,	
  Bamboo	
  walls,	
  
Bamboo	
  Roof,	
  2	
  doors,	
  windows	
  with	
  
shueers,	
  S*ck-­‐stove,	
  	
  Rain	
  water	
  
collec*on,	
  Ash	
  reuse	
  


