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Abstract |

This pedagogical research focuses on how parametric design technique, methodology, and
logics of thinking affect the way students learn to design a more environmental-friendly
architecture based on its characteristics in the process of design teaching and learning.
Through observations on generative forms and patterns in nature, students learn to understand
the relations between geometry and performance, and to redefine, reflect and transform
natural patterns into various “high-performance”, “high-responsive” geometrical entities in
architecture. With hands-on practice and formal experiments of parametric design in class,
students will propose more sustainable and innovative design strategies of “performative
architecture”. The learning process on the scope of research will include a series of
presentation of concept, discussions, design workshops, seminars, and final exhibition and
publication. The results of learning processes and activities will also be evaluated by means of
observation, interviews, as well as surveys to enhance and modify future performance of such
an intensive pedagogy.
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Pattern of Fractals Grasshopper Workflow Geometrical Output of Digital Model 3D Printed Model

[ 3 #t 8 AR LT 3F A S BB E TR A

1) f s SR B LR

AR EA LA RS AR, A THEALRRS SRR i (Environmental
Performance), %74 JAl o T8, I AR, BMABER, £4 5 REOHAELH
AR, B G R  RY E S R A B 0 A . SRR RS
B RIEAIA ARG, Ble% RN, IR, SRS, L2 B
BAMAT BB R4, B IR B 00 2T P S AL, RS &R AN ST,
STk A AL R0 25 PR Voronoi Lk 2 40 Bl AT AT IR, A B R G E N R
I TLES TS T o

2) 2 HEHMMBFE TR

M ER RAT R Z, 4 A GH 6938 JLAAZ, & T Ae A4k 4 A R LM 89 AT 42 X(Pattern),
WY RE RS AL & @R BRI RAFTORAL, 338 A A IR R AT AR 49
9,

3) BAx BATHEAL & A,

BAT—FREFRINRTRELE, BF B XAXERTEIR, ﬁ%&ﬁuﬁiiDﬂ
PR REAR A, B bR T RATRIRSN, S8 R LA NT A . ROE S E AR
Hlo S B A AL IR A R RATEE, AL HESAMN TR,

43D R A
VAR R B34 3D SRR HAT, AR AR AR AT 6 R ST, K
AR 5 BRI 6 Rt HLAE SO B0 ), 8 S ) 5 KR



3.2 HF RAGHE 7 ik

LR P ARG A AT BRI L, B 0 R R R A A R B
SRIRAT A 6 B, A R HHTHE R H A R B R R R AR AR
B BRAL b 5 — RSB B G AP TN 0 B, HER AR 2 P8 5] 6 M AR B R R
RO, TOARAERYE ERRGEHF OIS, NYEREREYER. -2k
IR B E, R SRR B VA% S A (Likert) B R 33 09 1R 4R,
DR ZARB A8 P SRR T A, RS R R HARAT R A, N ESUARS, AMERATA
AT E R BT R 0 BGE K, RS ALY N AR ARG AMAL, £
R AT S IR e MM A R B AR 13 B, MBS IR A 4 52%.
PUF HAE RRAE &, AR BT R0 345 4 R AT 6033

4. HBERR AR

(1) 8RR B SE S

MO LBRF LT EIEGAARKRZ AL UG EPETHE, 2P EFBR
FEBRGRBAE, LR TR PR EH AR, TR FERRE GH
AR Z G R 7 XSBE M B, AR RERRAR L2 ETT AL, Rk
BT RE TR Z T, Blde T AA4F £ 09 2B A 4 H R R, UHEdefTiifh R, Al f
AR BATHERESR, FREAEZBEHRAPEREYE, AR HHLHE. FEAIM
BRHE, TERHEAEHEARARMELEYGEZRZNE B4, LRELRBELY ZZRBE
BB BT E G ZAEL TR, (BB AR S &EEFER A RAME, (ERIL T
F) 89 UAHE AR, REAT D ABL S R

[B 4 =f=S4 R EhasMR LSRN, & &7 X RS EETE S S8
]

B ARG MR EAEA, AT BERG AR, 080 3D sk Et
F&—18 20x20x20cm R ARA9 S 7 REAER N, EETHR S T ZHHBSRKT oM, @k
B AR Ldm ) 69 B ATIE LA, BT AL E AN RS A B Ce B 5),
BIFT R IR 69 N IRFARE AR AT R, R LR X R 2B A & 3D kg b



B RATAER, REES NG SUREBEG IR TH&EH. KREARVRBRAR 2H
LB XReHa @Az mae Rk, TARFIAKECEERWET aa: 1) wla AR
B P S ATHL RN SIS IR 2000 B 47 BesB R 09 AT 5 ATk 8 A SRR 0 B ik 77 X,
VABAR SRS KPP A S S A7, LAt MR AR b ) = e 2) B
R T AR LR SRR AR, BF B AR RAT AR, BAARRGTE T O R AR
Ko BHAHERNEART, FAZLHT —HRTTHE. FELERR0 AR,
WEAFENRABZREAFTOUEGER, 2 BAVZBRG HRITLE . 3)
R AMA EERESETFTREE T —EBISEARN 0 6 TRF], RIF5 A AAEE X
G SR MBI B AT AR RAT, RAW XA L LS EAIHM,

TR B ARG A

PTEES BT AT AR FEE4 GHS ¥
(B 5. 5 4 7¢ 9828 345 AL IR 2 0 XL 69 S B8 28 3 HE ]

AR A AR AR T AR B ARSI M $53F BT TR 89 3D 2 e 4 AL A (8
6) WAVESBREH 2D (M IBENAID M9 2 5ged, A, SALALLEHE
W R T R o) = R E M &EHE, ERBEF LS TR NKF. ERRA VIS
A KRR IR, MBI AL TRARGE ZER(OHE 19%), —HRH 22
— B & B &, A 2D &G E e AT (extrude) (LfHAE 33%), 5 —3f o
A A A A8 S ) 4 AR LA F (A pH Al 10%), fr L h B s B X 3D AL 4k 49,
% X % # Voronoi fm JL4L&( ZAFAE 24%), RAZTEAE T X A9 A BAR (=449 14%).



[E 6. K 3D | ¢p % F) & A AL A o

LR IRGAE o g AE AT I BATIRA B R AE, Pl A TR X FRE ARG B
REESRE - F, AR RKE ZHATRAEL XINZAHE 20%), ERmE
ERBEAY SN, SR P LRATRSFBESEEHORTEL AN, RE—F2
BRHMESR OB R XSRS T, EARRRAZETEA TR, ABRTER
FUAT — I B 5 B A % FRAME A IS 7L 09 B 3R BB A B BE A A R R IR H), 7
Aol T &L, AMPEFBRARMEMEEIMADE EMREE, FHFE
S HACK T AAZ 09 S 42

(2) &R RS RD

F — ) ©) AR A RGRAE BR L, AT AR Y A IE, M BRI S L
HEREGH SRS MEN R EREs A A% (I FFRARE(2) 2XEAF (1)
3. %R (04 RE (D5 FFRAE (), HIKNAFS, KT b EMBEIBHRT
Ao, DMEENREALRCNEY ARERTER, 08 FTEEHLE. 2H
PR AR 69 R I B T BAR R AT B o ARB—FFATRT M
AP BARRIEA, SR SR R KRS, THMARSHT HE M AL KT
2o



ik | FA Wy FHES
FAG TR AR, 23K |20/ 1.538

1 | R3EEBRAR, BEER
ROPE 69 3% 5T B B

R R T AL S B ERAEEL | 13/1.000
2 AT L B AR EAFFEN T
H?

R R BBASEEZEF 7%, AR | 12/0.923
3 14kt 7k, ZREHRMBREE
s Qe Ao Pi

R REBAH LB FiE, Zaegh | 18/1.384
4 | ASBBEARRGEFRE, En
BOES F 5 093G TRE?
RRERLEH S HEFF%k, F | 14/1.076
5 | A BRI PEEETER
72
RASARN E S RepoguFr, & | 15/ 1.153
2R AN RSB £ F 2
R R T RALERN S, AEH(0/0
7 &zt ik, WA S R
e AHHR?

R R ERESBEFEAsKE | 9/0.692
SE BT oL 4B B R 09383 T A R Se 3k
AT R AL FETAAHE |17 /1.307
RERER AR EH O /LR
IR GRS BT AFRIE LA | 18/ 1.384
o) — B T HEE?

10

BRAeRFE, AMEFFTRBAHEORER AL AEERREEL (MAGR &) MAYRE,
FH B ERE L ARERARE, HFASF ETREMS. B, ERGET ETUE
A RS R B PRMEE BB TR REEE AR B ARG A
(MA113 54 1538 FH R F) LA R RE T 173 s (P 2469 1.384),
BB T E R AL BT, AR EH LR HEIEE A9 6 1.307),
HEZBYeRELGAIH(MA 1069 1384), | mFH L HREL T ATHREMA, T
A HABERRSHE AR S, 2HEGHMEAMEE TG H R " FRMEELER
AOPEM AP AL 3 69 0.923), (2B R EIF R G T kb Lo Z, mtihgRELR LT 2
ARSI T ARGk, BRI E R 2 bl BAT B AR SR FFR G 09 R (M
8 #9 0.692), T WMAAMM ZREAM, ¥RASBEH AN E LN H ST 2B



5.

AR AGRIT TR, 22 RE JEm#EE ], REAALNL, AT F2AEAMHLEK
BHRAEFHRBERFHFENBEMAHGR, TR THERBLAOERL, AORARER
W ] AR I A R, R ARG S Uk, A 84 AR RO A B R o fE
ALiRIEL —REA

MESRDRFLL T TREME RITFOEH, LRI THAERREN B CEAM T
B F R MG TR R LF @b 1) SBEE AR R R A BRI X494
IR, 2MFaRKEZHEFGRFAY, FREF 2 TRAENARRIFEILX
BRI 3) EHIHFE ETAL REN LB S8, BhREeRYFH, 7T
A S R B LRI RBE S B BER  3) K EHREMRAE, LA EER
BRAEZHEGIEE, MFLEMTRSEHEMT 4 KRB AL ATHMLESMTF
TRBFE LB RS . ALK RT A RRA T AAKE TR A ERGE,
A B 8 RRAZ NI RS, SRR BORGT T  R A AE E ARG B B A2 LAY
M AT

S SRk

1) Balmond, Cecil.(2007), Informal, Prestel.
2) Benjamin David. (2017), Embodied Energy and Design: Making Architecture
between Metrics and Narratives, Lars Miiller.

3) Jabi, Wassim. (2013), Parametric Design for Architecture , Laurence King Publishing
Ltd.

4) Hensel, Michael. and Menges Achim. (ed). (2006), Morpho-Ecologies, Architectural
Association Publication, London.

5) Meredith Michael (ed). (2008), From Control to Design: Parametric and Algorithmic

Architecture, Actar.

6) Schumacher, Patrik (2008), Design Research within the Parametric Paradigm,
RIBA Journal, Sep.2008, UK.




A —

[ERELENGL2IET TR REM AT KT
SHERAZ O — T4 8 A WA S H B A2 R AGEAT A H KM AR L, & Google #34 % B
LB ABATHE, A 13 etk R
% | A W/ F2EHET 1~5 (& 4F Likert %)
% F¥HFHs |1 EFARRAE2) 2R7ERE (1) 3. £F7 (0)
4. B& (D5 FEFRE (2), HIKNAHEFS
AL Z#HS |20/1.538
st "R
S BRHEE =
T | B EBELE R R
R, SRR NG
§i’}i él? L é+ Pﬁg‘] (') é 10 m ;ngrl%z»z: EJ%
ﬂ%w
REABAS |13/ 1.000
axéjrﬂ‘/i%fa w IR A E
}%%/ﬁﬁiﬁ% \;i [} Iﬁ]%l‘:
) HFEEAK Sy
A BAFEES N
NG
T A?
— = SR A
0 2 4 6
hRERAES [ 12/0923
Bk, BIEERE
A8 B AR 3R e
= = A
’ ;;; %}?ﬁ e
SRS " RAE
R A 69 1 "
. i m SRR
=47 0 5 10 "

10




WAL A/AS |18/ 1.384
Bk Ik, B IERRE
Ab%" Rz &%ﬁ L BEIF=N
BHARARNGKR o
R, & —
BUESF % 0931
BIEEANEE
SpoT . . 0 FEHEAA]
R EALE |14 /1.076
H AT CE A=y
; 5 ﬁ%ﬁtb | ﬁ,%'\
LR i o
A
.Z_\.IEJEI
A ?
- - BIEHARFEE
0 5 10
2w A A E | 15/1.153
% e 0 HE wIEEEE
Eﬁ) #X)\%\ii .Ialjé't:
BT RS R,
SRR -
CENGil=3
- - LS NEi=y
0 5 10
hRAERBAEHE |0/0
J 43353, P Amh=y
AR R C RS
ik, mAE AT
fe] o £ 3 95
) lz:laa
o
. ' LBl Ny

o




RAETDBLEHS | 9/0.692
B R A wIEHFE
CRAEEE P2 -
" A5 H ARGt Ry
R
B RAE
' B IEEARE R
0 5 10
RAGRB KBS |17 /1307
BERET A ET L A=y
AHERRE e
9 R EZTE Ry
89 TAE E?
B RAE
' B IEEARER
0 5 10
hRERES | 18/1.384
i CE S 4EivE
7 R F 8y — = [
10 8 & Zig4%? P
B RAE
' ' W IEE AR
0 5 10
UEAEE = (& REXEAHEALRZR
st ik AR R éiﬁiéi%fiiﬁifﬂiﬁﬁﬁ#%ﬁ%é@ﬁﬁiﬁgﬁf?ﬂié%ﬁi
75 & E T A WM E, AHAANTBE F AR,
PRI HE SR B B R RAALER — %ET%#%'
e LR g A FAAEHRF LRI E, LARELELNE
e Btk X hg R It, rhde A A A RSN A 4R
3, ESEGEET L AL A M9 o ArdEial =,
RBAHSBEFAABE A BT, HRE®
RITARZFEF GRS, 124p TR B £
% 09T Ak
YR EFTR AT, ARG

IESRE — NG 093

& @A 4 A T R

B Al B O 8942 F 18 R A4 A ERI B ST
CEE s E, TEAMS LRSS, R

12




SBFGTRZR e ALATH B AN
S 3t
% Aol

2 PR P BB AT 8 A M AR R AR SR
RN ES, SRELMTUAATERT
R0 B AT B8 R B

AN A ) M B dn 3k, AR AR BB AT T
A — ARG R ERA, TR A&
Z AT A @A AR BB S T, BRRE
AR B, BARESTRAZIR

IS MARIER AT AR
RERTRG T AR ERETR, AGH#A
B, T VAL EMAE A

M ARG IR R, JRAER) S K

1h3B A 2 HK
kAR
gatey 2
KEE, A
&% LA
B EE?

RBH AR S HZ O BB AEB GEFIE,
S HBFH T A RRIFG B, 12 A%
BEEE TE, £—APIEBRGGEE
BHRAAERRGET L, RERBE
5 b i 69 2 R A R AR A0 AL Y AR R ) 9
R, e HAREGEERFZP, JTH
% ENE TR FAE R

KB A S BT B AR & A [ A e 2 5L
M, AALEARFABREZNGANK, S
BEA FREEEE G, AT E
4.0 89 R, Z2HEFRA S A LR THE
WAL
HABTRAELG I 5 XA ARG TR, 12
B R SR AT LR, B
BN E BB ARG AY

S T A AT T MR ARG
B F 6 L, 12 IR E BT
SR, A A TR R
2 PROGRAM R 2 6 JAl 0 % 78 45 & 3%, 1240
R 2 B 2RI R AT g,
FEEYE, RRACTHMEALLE(FRLF
AR TARRABANEELTUAA, )
135 TARIFH T, KRE T BT,

13




HRZh: #ARB G

BB AEARSTEEAR, BILAACER
RIS VI R R B AE S S GRS
Y, mAETHRGHOTHEZ L,

Pk BB, 122 L FAH —THEE, H5 2
R R AR AR A EE AR P A
AEFHEE LR TR, AR EE TR
E, hRBGEERT, FBREHFRLEIR
TR B % ik A R AR

HEZM, BRATAAE; 128 wEikdg
S B EAE M L E ik ak S,
ARG G RILH

BB AR EBAELE, AR KEH
B, BRI RARF RBREBAZTL, &
AR 09 T B 4 2 Rk

R ARRE
H AR

%, AATHRA

5 G R A I
AL k?

RF BT US4 LT wfl L2447
£ BHTERE AR RBGERT,
AT F Ao FEGIHT 5o
FRRLEFTET AL ARG —B, TR
89 5 2R BhAR H AR LR B A, BB R E
9 S 3k B2 K
&b E TS RAE
F2RLEALERSD
TIAR G S — sk dd
BRI S Rk
IES ¥
TAAE B Ao BHE, RETL—K
FILEH, XF, AEATERGLESD
PR P 9B RE AR,
ERBTALREYRGE (IBAR—2Y
EHEL) ARREBS BRI AGE R, K
ZAL A AR

W R T RBRRERMNELETRREL S0
], “TAREAE= M KA GHE 2 M AR 2
BL AR 3 5 T IR AR 093, e
B H AR Ro

RBA L —FHE A — T T kLR
WA, ~BZAEER— AR REFT

2\2\,

MIEE, ERE
&

.
B2k 5 7 %% LA

14




B, BEXMHEETZARAG, F2EBk
¥ 2 AR BB R (B e TS
) RFH A BIAF A

TR £ % AATHRAERH O E

s

KAty C 4 — FAL AL R Ak # K 49
Rk, BRARBERIZ> RSN, L2
BRESEBERE, TELHERAGED
U, EABE, BOREET
RRESA ARG R S L, WhhRe

QSR:QH%:FEE] o

15




