


O B J E C T I V E SO B J E C T I V E S

»  C O N S T R U C T A B I L I T Y»  C O N S T R U C T A B I L I T Y

 To shor ten the projec t  schedule,  whi le  del iver ing a  high qual i t y  c lassroom.  Explore  a l l  oppor tunit ies  to  ut i l ize 
pre -fabr icat ion and/or  modular izat ion on the projec t .

»  A F F O R D A B I L I T Y»  A F F O R D A B I L I T Y

Target  a  $250,000 bui ld  cost  for  the t ypical  1000sf  c lassroom unit .

»  S U S T A I N A B I L I T Y»  S U S T A I N A B I L I T Y

Create  a  healthy,  h igh-per formance learning environment  employing state - of-the -ar t  green design strategies.

»  C O N N E C T  T O  H A W A I ` I»  C O N N E C T  T O  H A W A I ` I

Embrace Hawai i ’s  natural  environment  and r ich culture.  How can this  c lassroom design respond speci f i ica l ly  to 
Hawai i ’s  needs.



E U L U
T O P  O F  A  T R E E ,  B R A N C H E S ,  C A N O P YT O P  O F  A  T R E E ,  B R A N C H E S ,  C A N O P Y

H A W A I I A N  T R A N S L A T I O NH A W A I I A N  T R A N S L A T I O N



E U L U
E N E R G Y  N E U T R A L  M O D U L A R  C L A S S R O O ME N E R G Y  N E U T R A L  M O D U L A R  C L A S S R O O M



C O M M U N I T Y  D E S I G N  C H A R R E T T E

The communit y  charrette  focused on a  cross  disc ipl inar y  integrated design process  included 
approximately  20 teachers,  architec ts,  cultural  advisors,  engineers,  cost  est imators,  Dept .  of  Educat ion 

Faci l i t ies  representat ives,  and vendors,  a long with the professors  and students  of  the School  of 
Architec ture.

N O V E M B E R  1 1 ,  2 0 1 1



»  P U T  T H E  F U N  I N  F U N D A M E N T A L S»  P U T  T H E  F U N  I N  F U N D A M E N T A L S

I njec t ing a  learning space with playfulness  creates  a  warm and welcoming atmosphere.

»  S U P P O R T  G R E A T  T E A C H E R S»  S U P P O R T  G R E A T  T E A C H E R S

Free teachers  f rom the tradit ional  desk  at  the f ront  of  the c lassroom and encourage new
sett ings  for  teaching and learning.

»  F O R M  F O L L O W S  F U N C T I O N»  F O R M  F O L L O W S  F U N C T I O N

Teaching and learning should shape the bui ld ing,  not  v ice  versa .

»  T R I G G E R  T H E  S E N S E S»  T R I G G E R  T H E  S E N S E S

S ound,  smel l ,  taste,  touch,  and movement  power  memor y.  An environment  r ich in
sensor y  exper iences  helps  students  reta in  and retr ieve what  they learn.

»  C O N N E C T  T O  H A W A I ` I»  C O N N E C T  T O  H A W A I ` I

Create  a  c lassroom that  connec ts  to  our  natural  environment .
Use the c lassroom as  a  learning tool ,  engaging students  in  what  is  fundamental ly

meaningful  to  Hawai` i  cultural ly  and valued spir i tual ly.

»  M A K E  I T  N E W»  M A K E  I T  N E W

Design the learning space with 21st- centur y  eyes :  Does  i t  work  for  what  we k now about
learning today,  or  just  for  what  we k new about  learning in  the past?

D E S I G N  M A N T R A



E U L U



T H E  Ē U L U  E N E R G Y  N E U T R A L  C L A S S R O O M  I S  D E S I G N E D  T O  C O N N E C T  T O 
N A T U R E ,  F U N C T I O N I N G  M U C H  L I K E  T H E  L E A R N I N G  E N V I R O N M E N T  S I M P L Y 

C R E A T E D  U N D E R  T H E  C A N O P Y  O F  A  S H A D E  T R E E .

By a l lowing the c lassroom to connec t  and adapt  to  the s ights,  sounds and smel ls  of  the surrounding environment , 
an atmosphere r ich in  sensor y  exper iences,  user  engagement  and versat i l i t y  i s  created.

C O N C E P T



L I G H T  &  A I R  F L O W  D I A G R A M

Large f l ip  up doors  at  each end a l low for  cross  vent i lat ion and v iews.  Floor  vents  and cei l ing fans  a l low for  cool  a i r 
to  be drawn from beneath the struc ture,  hot  a i r  i s  then re leased through a  louvered roof  system and r idge vents  above.  

Flexible  bui ld ing components  create  oppor tunit ies  for  users  to  take an ac t ive  role  in  adapt ing the Flexible  bui lding components  create  oppor tunit ies  for  users  to  take an ac t ive  role  in  adapt ing the 
c lassroom environmentclassroom environment  for  many t ypes  of  weather,  wind,  and sun condit ions.

The c lassroom can become a  l ight  and a i r y  indoor/outdoor  exper ience,  a  control led environment  for  presentat ions 
and projec t ion,  or  any var iat ion in  bet ween.

L I G H T  &  A I R



T R A D I T I O N A L
H A W A I I A N

S T R U C T U R E

F R A M I N G

G A B I O N

B A S K E T S

A D J U S T A B L E 

F O O T I N G S

F R A M I N G  D I A G R A M



G A B I O N  B A S K E T S

STONE OR CONCRE TE RUBBLE F ILLED STEEL BASKE TS 
USED TO ANCHOR FOOTINGS AND CREATE UNIQUE & 

DURABLE EX TERIOR WALL COMPONENTS. 

Concept  Study :  Haus  9x9 -  Ti tus  Bernhard Architekten



INSULATED FIBER
CEMENT PANEL

INSULATED FIBER
CEMENT PANEL 
W/ LOUVERED 
CLEARSTORY

INSULATED FIBER
CEMENT PANEL 
W/ LOUVERED 
CLEARSTORY 

& BASE

WOOD & GLASS
W/ LOUVERED
CLEARSTORY

GABION BASKE T 
W/ LOUVERED 
CLEARSTORY

FIXED GLASS 
W/ LOUVERED 
CLEARSTORY

W A L L  M O D U L E  O P T I O N S



D O O R  O P T I O N S

 WOOD VENEER
4’ X  8 ’ DOOR

STEEL GRAPHIC
4’ X  8 ’ DOOR

ROLL UP DOOR
WITH PANEL OPTIONS



E N T R Y  S I D E  E L E V A T I O N



D I S P L A Y  S I D E  E L E V A T I O N



F R O N T  E L E V A T I O N



R E A R  E L E V A T I O N



P E R S P E C T I V E  V I E W



E N T R Y  S I D E  S E C T I O N



D I S P L A Y  S I D E  S E C T I O N



F L I P  U P  D O O R

F L I P  U P  D O O R

E N R T Y  S I D E 
M O D U L E

E N T R Y  L A N A I

E N T R Y  D O O R
&  S I D E  L I G H T

M O D U L E

B R E A K - O U T / R E S T R O O M 
M O D U L E

A D A  R A M P

C O R E  C L A S S R O O M 
M O D U L E

D I S P L A Y  S I D E 
M O D U L E

E C O  S H A D E
L O U V E R  S Y S T E M

M O D U L A R  C O N S T R U C T I O N
D I A G R A M



S I N G L E  C L A S S R O O M  W / 
B R E A K O U T  S P A C E

F L O O R  A R E A :  1 1 0 0  S F



D O U B L E  C L A S S R O O M  W / 
B R E A K O U T  S P A C E

F L O O R  A R E A :  2 0 5 0  S F



L I N K E D  C L A S S R O O M S

F L O O R  A R E A :  3 1 2 0  S F



A D A  R E S T R O O M

F L O O R  A R E A :  3 9 0  S F

S I N G L E  C L A S S R O O M

F L O O R  A R E A :  9 5 0  S F



A S S E M B L Y

O N  S I T E  M O D U L E  D E L I V E R Y



A S S E M B L Y

M O D U L E  L I F T E D  I N T O  P L A C E



A S S E M B L Y

M O D U L E  L I F T E D  I N T O  P L A C E



A S S E M B L Y

M O D U L E  S E C U R E D  T O  S T R U C T U R E



A S S E M B L Y

M O D U L E  C O M P L E T E



E U L U



C L A S S R O O M

C L A S S R O O M

A D A 
R E S T R O O M

H 2 O 
T A N K

A D A 
R A M P

O U T D O O R 
C L A S S R O O M

E N T R YE N T R Y
L A N A IL A N A I

B R E A K O U T
A R E A

H 2 O 
T A N K

O U T D O O R 
C L A S S R O O M

E N T R YE N T R Y
L A N A IL A N A I

B R E A K O U T
A R E A

H 2 O 
T A N K

O U T D O O R 
C L A S S R O O M

1 8 0  S F

E N T R YE N T R Y
L A N A IL A N A I

C L A S S R O O M
1 1 0 0  S F

4 8 16 FT0

S I N G L E  C L A S S R O O M  W /  B R E A K O U T 
S P A C E

S I N G L E  W /  B R E A K O U T
D I A G R A M

S I N G L E  W /  B R E A K O U T
T Y P I C A L  L A Y O U T

S I N G L E  W /  B R E A K O U T
A C C E S S A B L E  L A Y O U T

R
2 O 

A N K



C L A S S R O O M C L A S S R O O M A D A 
R E S T R O O M

H 2 O 
T A N K

A D A 
R A M P

O U T D O O R 
C L A S S R O O M

A D A 
R A M P

E N T R YE N T R Y
L A N A IL A N A I

B R E A K O U T
A R E A

H 2 O 
T A N K

O U T D O O R 
C L A S S R O O M

A D A 
R A M P

E N T R YE N T R Y
L A N A IL A N A I

B R E A K O U T
A R E A

H 2 O 
T A N K

O U T D O O R 
C L A S S R O O M

2 7 5  S F

A D A 
R A M P

E N T R YE N T R Y
L A N A IL A N A I

C L A S S R O O M
2 0 5 0  S F

4 8 16 FT0

D O U B L E  C L A S S R O O M  W /  B R E A K O U T 
S P A C E  F L O O R  P L A N

D O U B L E - W I D E
D I A G R A M

D O U B L E - W I D E
T Y P I C A L  L A Y O U T

D O U B L E - W I D E
A C C E S S A B L E  L A Y O U T



A D A 
R A M P

B R E A K O U T
A R E A

H 2 O 
T A N K

O U T D O O R 
C L A S S R O O M

7 1 5  S F

A D A 
R A M P

E N T R YE N T R Y
L A N A IL A N A I

C L A S S R O O M

4 8 16 FT0

L I N K E D  C L A S S R O O M  F L O O R  P L A N

T R I P L E - W I D E
D I A G R A M

T R I P L E - W I D E
T Y P I C A L  L A Y O U T

C L A S S R O O M

E N T R YE N T R Y
L A N A IL A N A I

H 2 O 
T A N K

A D A 
R A M P

B R E A K O U T
A R E A

H 2 O 
T A N K

O U T D O O R 
C L A S S R O O M

A D A 
R A M P

E N T R YE N T R Y
L A N A IL A N A I

C L A S S R O O M C L A S S R O O M

E N T R YE N T R Y
L A N A IL A N A I

H 2 O 
T A N K

3 1 2 0  S F
T O T A L



G I R L S

H 2 O 
T A N K

A D A 
R A M P

O U T D O O R 
C L A S S R O O M

E N T R YE N T R Y
L A N A IL A N A I

O U T D O O R 
C L A S S R O O M

1 8 0  S F

E N T R YE N T R Y
L A N A IL A N A I

C L A S S R O O M
9 5 0  S F

4 8 16 FT0

S I N G L E  C L A S S R O O M  &  A D A  R E S T R O O M
F L O O R  P L A N

S I N G L E
D I A G R A M

S I N G L E
T Y P I C A L  L A Y O U T

S I N G L E
T Y P I C A L  L A Y O U T

A D A  R E S T R O O M
L A Y O U T

E N T R YE N T R Y
L A N A IL A N A I

O U T D O O R 
C L A S S R O O M

E N T R YE N T R Y
L A N A IL A N A I

C L A S S R O O MC L A S S R O O M B O Y S

A D A 
R A M P



E U L U



When considered over  a  bui ld ing’s  l i fet ime –  f rom har vest  of  raw mater ia ls  through manufac tur ing, 
t ranspor tat ion,  insta l lat ion,  use,  maintenance and disposal  or  rec ycl ing –  wood per forms better  than 
concrete  and steel  in  terms of  embodied energy,  a i r  and water  pol lut ion,  carbon footpr int  and global 

warming potent ia l .

WOOD DESIGN

TOTAL ENERGY
USE

GREENHOUSE GAS
INDEX

AIR POLUTION
INDEX

SOLID WASTE ECOLOGICAL
RESOURCE

IMPAC T USE

STEEL DESIGN
CONCRE TE DESIGN

2005 APA -  The Engineered Wood Associat ion



E M B O D I E D  E N E R G Y

Compare the amount  of  energy i t  takes  to  produce one ton of  cement ,  g lass,  or  steel  to  one ton of 
wood.  I t  takes  5  t imes more energy for  cement ,  14  t imes more for  g lass,  and 24 more t imes for  steel .

W O O D C E M E N T G L A S S S T E E L

2005 APA -  The Engineered Wood Associat ion



E C O  S H A D E  L O U V E R E D  R O O F

HOW IT  WORKS

A smal l  motor  rotates  each louver  blade in  unison over  a  160 degree range of  motion with the abi l -
i t y  to  stop any where.  This  a l lows an exac t  regulat ion of  l ight ,  shade,  shelter  and vent i lat ion.  When 
c losed,  the inter lock ing louver  blades  create  a  waterproof  seal ,  and a  s l ight  pitch drains  the water 

away into the internal  gutter  system.  The motor  is  powered by a  smal l ,  rechargeable  12-volt  batter y 
and control led by e i ther  a  switch or  remote control .  The batter y  maintains  charge by a  solar  panel 

incorporated into the system.

ADJUSTABLE SUNSHADE SHADE WITH VENTILATION WATER TIGHT WHEN CLOSED FULL OVERHEAD SUN



S O L A R  T U B E  S K Y L I G H T

DIMMER SYSTEM DAYLIGHT DIFFUSERSOLAR TUBE DIAGRAM



H U M I D I T Y  =  P U R E  W A T E R

To produce f resh water,  the AquaM aker®  AM10 unit  beings  with f i l t rat ion and pur i f icat ion of 
ambient  a i r.  Humid a i r  i s  drawn in  through an a i r  shie ld  (patented ant ibac ter ia l  system),  which 

f i l ters  a i r -borne par t ic les,  dust ,  odor,  and var ious  other  contaminants.  Bes ides  harmful  bac ter ia  such 
as  a i rborne v i ruses,  the AquaM aker®  system also removes excess  humidit y  for  a  safer,  more 

comfor table  environment .

AQUAMAKER® AM10 H2O HOG -  WATER STORAGE

A D V A N T A G E S

P U R E  W A T E R 
P R O D U C T I O N

R E D U C T I O N  O F
I N D O O R  H U M I D I T Y

F I L T E R S  A I R - B O R N E
P A R T I C L E S

S O L A R  P O W E R E D



C A T A L O G U E  O F  P A R T S

Wal l  &  door  components  chosen
based on s i te  or ientat ion,  solar  exposure,

v iews,  t radewinds & func t ion

Framing concept  minimizes
cuts  & waste  by us ing t ypical  lumber

lengths  & 4 ’x8 ’ gr id  system.



W H Y  G R E E N  C L A S S R O O M  D E S I G N  M A T T E R S ?

Benef i ts  of  a  H igh Per formance School :Benef i ts  of  a  H igh Per formance School :

H igher  student  test  scores

Reduced operat ing costs

I ncreased dai ly  attendance

Enhanced teacher  per formance and sat is fac t ion

Reduced environmental  impac t

I ncreased bui lding l i fe

Reduced l iabi l i t y



W H Y  G R E E N  C L A S S R O O M  D E S I G N  M A T T E R S ?

I n a  green school ,  i t  i s  poss ible  to  work  with natural  l ight ing,  which turns  out  to  be better  for  the students’ concentrat ion abi l i t ies 
and overal l  learning.   Test  scores  in  green schools  show a  20 percent  improvement  over  students  tested in  non- green schools.Test  scores  in  green schools  show a  20 percent  improvement  over  students  tested in  non- green schools.

(Study conduc ted by Heschong Mahone Group)

Students  with the most  c lassroom dayl ight  progressed 20 percent  faster  in  one year  on math tests  and 26 percent  faster most  c lassroom dayl ight  progressed 20 percent  faster  in  one year  on math tests  and 26 percent  faster 
on reading testson reading tests  than those students  who learned in  environments  that  received the least  amount  of  natural  l ight .

Paula  Baker-LaPor te  and others,  Prescr ipt ions  for  a  Healthy House (G abr iola  Is land,  BC,  Canada:  New Societ y  Publ ishers,  2001,  p.  175)

Good indoor  a i r  qual i t y  helps  people  do their  jobs  more ef f ic ient ly,  the brain  works  better  and there  are  fewer  s ick  days Good indoor  a i r  qual i t y  helps  people  do their  jobs  more ef f ic ient ly,  the brain  works  better  and there  are  fewer  s ick  days 
and fewer  a l lergiesand fewer  a l lergies’ Nanc y H Taylor,  Go Green.  How to Bui ld  an Ear th-Fr iendly  Communit y

(Layton,  Utah,  United States :  Gibbs Smith,  Publ isher,  2008,  p.44)

H igh per formance schools  provide super ior  indoor  a i r  qual i t y  by  control l ing sources  of  contaminants  and supply ing proper 
vent i lat ion,  result ing in  fewer  student  s ick  days  and increased average dai ly  attendance fewer  student  s ick  days  and increased average dai ly  attendance. 

S ince a  major i t y  of  a  schools’ operat ing budget  is  d i rec t ly  dependent  on average dai ly  attendance,  even a  smal l  increase can even a  smal l  increase can 
s igni f icant ly  boost  the operat ing budget .s igni f icant ly  boost  the operat ing budget .

( The Cit y  of  Stockton,  Cal i fornia ,  Energy Ef f ic ienc y Schools,  H igh Per formance Schools,http://w w w.stocktongov.com/dayl ight ing/
schools/per formanceschools.c fm,  n .d. )

H igh per formance school  bui ld ings  are  consciously  des igned to  have low environmental  impac t .  They are  energy and water  ef f ic ient . consciously  designed to  have low environmental  impac t .  They are  energy and water  ef f ic ient . 
They use durable,  non-toxic  mater ia ls  h igh in  rec ycled content ,  and the bui ldings  themselves  can be rec ycled. 

They preser ve pr ist ine natural  areas  on their  s i tes  and restore  damaged ones.  And they use non-pol lut ing,  renewable 
energy to  the greatest  ex tent  poss ible

(Col laborat ive  for  H igh Per formance Schools,  Volume 1 ,  2006,  p.7)



G R E E N  B U I L D I N G  R A T I N G  S Y S T E M SG R E E N  B U I L D I N G  R A T I N G  S Y S T E M S

L I V I N G  B U I L D I N G  C H A L L E N G EL I V I N G  B U I L D I N G  C H A L L E N G E

L E A D E R S H I P  I N  E N E R G Y  &  E N V I R O N M E N T A L 
D E S I G N  ( L E E D ) 

C O L L A B O R A T I V E  F O R  H I G H  P E R F O R M A N C E 
S C H O O L S  ( C H P S )



SiteSite

Restor ing a  healthy coexistence with natureRestor ing a  healthy coexistence with nature

01 L imits  to  Growth

02 Urban Agr iculture

03 Habitat  Exchange

04 Car  Free L iv ing

WaterWater

Creat ing water  independent  s i tes,  bui ld ings  and communit iesCreat ing water  independent  s i tes,  bui ldings  and communit ies

05 Net  Zero Water

06 Ecological  Water  Flow

EnergyEnergy

Relying only  on current  solar  incomeRely ing only  on current  solar  income

07 Net  Zero Energy

HealthHealth

Maximiz ing physical  and psychological  health  and wel l  beingMaximiz ing physical  and psychological  health  and wel l  being

08 Civ i l ized Environment

09 Healthy Air

10 Biophi l ia

Mater ia lsMater ia ls

Endors ing produc ts  and processes  that  are  safe  for  a l l  speciesEndors ing produc ts  and processes  that  are  safe  for  a l l  species
through t imethrough t ime

11 Red L ist

12 Embodied Carbon Footpr int

13 Responsible  I ndustr y

14 Appropr iate  Sourcing

15 Conser vat ion + Reuse

Equit yEquit y

Suppor t ing a  just ,  equitable  wor ldSuppor t ing a  just ,  equitable  world

16 Human Scale  + Humane Places

17 Democrac y + Socia l  Just ice

18 R ights  to  Nature

Beaut yBeaut y

Celebrat ing design that  creates  t ransformative changeCelebrat ing design that  creates  t ransformative change

19 Beaut y  and Spir i t

20 I nspirat ion and Educat ion

T H E  2 0  I M P E R A T I V E S  O F  T H E

L I V I N G  B U I L D I N G  C H A L L E N G E




