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FOCUS >> climate as a source for architectural design
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FOR ATMOSPHERIC COMPMORT

IN REALITY THE PRO-
VECT/ION OF MANS NEEDS
SHOULD BE THE SHEWUER
W/TH CALCULATED SUR-
FACES OF TRANSMITTING,
ABSORBING , FILTERING
OR REPELLING CHARAC-
TERISTICS OF THE
EANVIRONMENTAL FBACTORS .

Source: Victor Olgyay _ Design with Climate Luca Finocchiaro @ NTNU

Det skapende universitet



environmental control —@— environmental imagination

Luca Finocchiaro @ NTN U

Det skapende universitet



0,9999,263,0.3,1,1,9
0,9999,252,0.5,1,1,9999,99999,9,999999999,5,0.235,0
0, 3,1,1,

7,

59,92774,0,0,229,0,0,
59,92774,0,0,228,0,0,
62,92774,0,0,229,0,0,
66,92774,4,1412,233,0
60,92774,166,1412,236
1,92774,383,1412,237,206,483,74,21385,37919,11093,9999,253,3.8,1,1,9999,99999,
0,92774,551,1412,235,325,534,116,35109,47411,16587,9999,95,2.6,3,2,9999,99999,
3,92774,659,1412,235,413,616,126,43469,54891,17828,9999,181 2. 6,1 1 9999,99999
0,92774,700,1412,237,440,611,137,46284,54568,19240,9999, 145, 3. 4,3,2,9999,99999
7,92750,669,1412,239,414,582,138,43283,50796,19198,9999,58,4.0,3,2,9999,99999,
2.8,3,2,9999,99999
,1,1,9999,99999,
, 9997

, 999,99999,9,999999999,5,0.235,0
5

4

3

3

2

28,92726,571,1412,243,339,543,120,36711,48441,17129,9999,100,

3

32 ~noTe gnn AR e 91 T 51,9519,17295 777,907 81,2.6,1,1 72999,9,99
4

4

4

4

4

5

0,0
0,0
0,0

: 9999,231 0. 9999,99999,9,999999999,5,0.235,0
0

0005,26,9999,237,1.1,1,1,9999,99999,9, 999999999, 5

OOOOLOLOLO

O’ ’
0’ L
0! )
505 52
,75,311,39,7688,15717,5841,9999,169,0.7,1,1,9999,99999, 9,

1
- I—H\JI\JI\JI\J

0
3

5333533333533838

B A B A A Looak Looah
E T R R TR N
ESELVIEEN IV IEES ICEV LG RN EEVIEES LV RV | -

SLan sL sl s sl s s sh s sh sh sh am
EE I L EE

0,92702,410,1412,246,224,449,93,23845,36727,13171,9999,131,5.
0 ,0007,90,999¢ , 3.1, ,9999,99999 49999999,6

3,92630,0 25 '099,97,1.5," . 99,9 .9,999999°  0,0.235,0,4
999,146,1.7 , 2999,9. 9,9999¢ 9,6,0.235,0,
99,159,1.

3,92606,0 24

7999,99¢ 7,999¢  ,99,6,0.235,0,

8,92558,0 24

1
8

6,92582,0 247
6 3999,999% 99¢  ,999,6,0.235,0,
4

0,92534,0 24

4
.6
.3
.3
.0
, J999,99999 ¢ 49999,5,0.235,0,

NWNOI—‘“\IOOG‘H—‘\IG‘!N-PG‘!

1
| I I lwwwwwowmw-qooooooooooﬂl

| | | = v w ~ = w w w o= o
1
. L) U'IKJ'IU'IU'IG')U'IU'ILJ'IU'IKJ'II L)

55,92510,0 244 9 1,216," ! 999,99999, 499999,6,0.235,0,
, 9999 99999 29999999,6,0.219,0

3
3
'3
)3
A4,
.0,: ,9999,99999,' 99999999,6,0.219,0
8,
4
4
4,

I OFRNWPRARUIONNOOWOOOITWEH |
s ONVNT AR WRHRONRUVRON O W

.u_.u-g_og_oog\l_p.ou-.c;op.u_._.u_.u-._.uN@@Nm

.8,65,92486, ,249
.9.69.92462.  .248
6.76.92438.  .248
9
8

¢ ,9999,09999,  99999999,6,0.219,0
. 2999,99999,9 2999999,6,0.219,0,
3999,99999,9 2999999,6,0.219,0,
7999,99999,9 2999999,6,0.219,0,
,9999,9/,2. 4 4,5,9999,99999,9,y99999999,6,0.219,0,
,0005,24, 9999 74 0.6, 4 3, 9999 99999, 9, 999999999 6,
.7,81,92294,165,1412,249, 43, 5760 5326 5135 9999 174 0. 9 5,5, 9999 99999, 9, 99
.2,73,92270,383,1412,245,190, 384, 86 20303 29755 12227 9999 136 0. 8 5,4,9999, 99999
4,66 92246 552 1412 248 304,374 157 32659,35462,18792,9999,147,1.2,6,5,9999,99999
6,63,92222,661,1412,265,77,0,77, 9429,0,9429,9999,166,0.5,10,9,9999,99999,9,999999
9,59,92198,701,1412,254,216,33,200,23920,2449,22703,9999,221,1.7,10,9,9999,99999,
.6,57,92223,671,1412,257,137,0,137,16011,0,16011,9999,151,2.0,10,9,9999, 99999, 9,99
.7,48,92248,573,1412,234,347,378,193,36817,35365,22456,9999,105,0.8,6,5,9999,99999
.3,47,92273,413,1412,242,161,140,120,17680,12477,14028,9999,157,1.7,9,8,9999,99999

.4,80,92414, , 24
.5,83,92390, , 24
.0,82,92366, 246
.5,87,92342,u,v,248,0
.7,86,92318,4,1412,248,

N =-1=-1-I-1=-1=

OO0 OOOO w w w w
Ou v v v e v v O0O0OOOR

« O0O0O0OOOs v v 4 u uw
U'IO" - - e - - - OO0 O0O0COO0O

Oro- C
O=

POOCOOCOOO- ol

O

535.3.3533535.38335351

3333333333333

5533535535535
5335535553

WON- =« « =« « « « OO0~

|
T ONWWWWNNR O - -

RPNRERROREH |
OO = -

1
co~JOYUnUn Pl 1

Luca Finocchiaro @ NTNU

Det skapende universitet



WIND

Translating data into diagrams informing the design process
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Learning outcome Main focus of the course is the environmental performance
: of climate adaptive buildings and their ability to passively
: create comforfable internal conditions. Thus energy.

ENVIRONMENTAL CONTROL

\
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Tools

analogue digital

Luca Finocchiaro @ N TN U
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AARAB32+AAR4532 | Pedagogic modules

U.1 _ The architectural potential of climate
U.2 _ The bioclimatic approach

U.3 _ FORM and thermal balance

U.4 _ HEAT - Passive solar heating systems
U.6 _ AIR - Natural ventilation strategies

U.7 _ LIGHT - The luminous environment



Task 1 > Task 2

CASE STUDY ANALYSES >> ARCHITECTURAL DESIGN

scope _ learning
principles and tools
for sustainable
architecture while
developing
competences

scope _ defining @
meaningfull design
process based on
the understanding of
the external
environment

Luca Finocchiaro @ N TN U
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Task 1_case study analysis >> learning principles and tools

Luca Finocchiaro @ N TN U
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Task 1 | relevant case studies




Task 1 | modeling
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climate analysis and adaptation

Luca Finocchiaro 8 N'TNU
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Wind simularions in wind tunnel:
Figure 7. Crossection and plan showing the wind pattern
and velocity at a base speed of 2 m/s when all the sliding

doors are open. Wind coming from west south-west.

| -

Figure 9. Crossection and plan showing the wind pattern
and velocity at a base speed of 2 m/s with the ventilation
grills of 1 times 0,02 m*. Wind coming from west south-

westL.



[ask 2: studio >> climate adaptation

Luca Finocchiaro 8 N'TNU
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TASK 2 The bioclimatic shelter — the Wikihouse

Digitally-manufactured building systems for bioclimatic shelters

Luca Finocchiaro @ N TN U
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Program

Prefabricated
Fast-built
Climate adapted shelters

Source: https://www.archdaily.com/965657/architecture-with-sip-panels-fast-build-high-performance-
prefabricated-homes
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https://www.archdaily.com/965657/architecture-with-sip-panels-fast-build-high-performance-prefabricated-homes
https://www.archdaily.com/965657/architecture-with-sip-panels-fast-build-high-performance-prefabricated-homes

TASK 2 _ challenges

« Detailing for production (open source construction drawing)
« Quantitative + qualitative dimension of environmental design
« Design in four climatic contexts

-

%

®1day

Source: Wikihouse’s Alastair Parvin on how to build your own house | -4 rinocchiaro @ NTNU
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http://blog.ted.com/2013/05/23/how-to-print-out-your-own-house/

oorlL

top view

front view

back view




STREAMLINE VISUALIZATION TOOL

ANALOGUE / DIGITAL HUB

3D printer

|~Model making
Tools

NEW TABLE BOARDS

AAA _ Existing material purchased through the AVIT 2016 program AAA _ Missing components to buy through AD Strategisk midler



Task 2 students projects

Climate and built form @ NT'N U
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Cold warm humid Hot arid Mediterranean

Climate and built form @ NT'N

Det skapende universitet



Mediterranean

Climate and built form @ NT'N
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Hot-Arid climate
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Warm humid climate

Kerala
Heaven




Warm humid climate

—— Operable blinds
on rails

Technical core

I

—_ Climate and built form @ NTNU
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Cold climate
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AARAB32+AARA532 | Course logistics

Teaching team in 2023:
Luca Finocchiaro
Anshuman Mishra

Ole Jagrgen Bryn

Bunji Izumi

+ 2 Student assistants
Language: English

Course Start: 26. August

Luca Finocchiaro @ NTN U

Det skapende universitet



AAR4832+AAR4532 ‘ Pensum

HEATING,,BOOLIG, LIGHTING

e Sitstainable Design Methods for Architects

Introduction to
Architectural Science

The Basis of Sustainable Design

.

CLIMATE AND ARGRITECTURE

Steven V Szokolay

o Steven Szokolay, The basis of sustainable design, Architectural press, USA 2008
o Norbert Lechner, Heating Cooling and Lighting, John Wiley and Sons Inc., USA 2008
o Torben Dahl, Climate and Architecture, Routledge ED.

o Victor Olgyay, Design with Climate, Princeton University Press, New Jersey 1963

+ arficles and material on itslearning
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