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Product Innovation Design Method Based on Parametric Thought

DENG Wki-bin, WANG Tong-tong, YE Hang
(Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: This paper aims to propose a product innovation design method based on parametric thought. Aiming at the
conceptual design stage of products, parametric thought design methods are used to create a design environment that in-
spires designers to carry out better product innovation designs. According to design requirements, perform functional
feature description and analysis of the product, initially determine the position, structure, size and other design parameters
of each functional component, then logically deduct the modeling generation, and select the algorithm in the parametric
design platform composed of Rhinoceros and Grasshopper. Then generate the shape of the product, and finally determine
the innovative design plan through the analysis, evaluation and parameter adjustment of the whole plan. Product innova-
tion design methods based on parametric thought can effectively help designers to diverge their thought. The design
scheme has a high degree of optimization, strong feasibility, and wide expansion space, which meets the needs of theory
and practice. In the field of industrial design, product innovation design methods based on parametric thought, proved to
be effective, can make up for the shortcomings of traditional design methods and make product design more efficient and
innovative.

KEY WORDS: parametric; parametric thinking; industrial design; product innovation design method

PHAEALE AR IR E R SR ES B BN T TR S 0 SR 7 i 0 AR 2Rk
SR OURC FTRE , ATl R T 2 AT, aa Wl EGYERS S WP N SR OIE T O S 2 N 4 A WS Y
B A 18 KP BB G, S R B VRR I ) S2 BRI R A 20 B R R, X DL S B

Fs B : 2021-11-09

ESTH: #FHR"FASEWRAFTATRED (201602031001 ); #db H A LA AR B (HBCY1203)
{EER/ Y. SFEK (1970—), ¥, ML, #H¥%, T EHRITOHFHhER,

BIS1EE: THH (1995—), &, Mt4, TRt FE,



4 43% 8l

IR, 45 FETSHACBLER ™ Sh BT BT T ik 77

YERHT 5 2 HEPE R0 . SR is B2 B 05k
B 3 Y 562 5 7 AL REAT BLAS Ak ok, fE BT R A
5 2 ZHREALRIHTIERY R, to PR B BT B A oSS
B SHUL B — R BT R S SRR TR
HPERBMA Aot BT, S BTRY
WIS BL, RERH BRI T RO

1 SHULHR

1.1 SHAEER
1.1.1 ZHAeiit

SEACE T RA T EHLE A, BB Oy
R S8 Al , 4 R Z 0] 8 — i 1Y 2
FKER, WX R E SR AW, B S ik
T RS R,
1.1.2 ZHAeHAR

SRACE A R B R A T s s sh ey T,
WA IR S8 B AR, s 25 R B R o
R M HOARAE . 80U T 5 AT Puss A il Anis ek
AR AR FAL Gkt , Bl ReR KRR,
A4 BRI S 4 AT 7 2 BB i A e B
SR ARAS Z A &2 4 T O R ARFS T I, BTN
P HERHL FA BTN A AR, IR IS B
e
1.1.3 =%k a4t

SR B SEAL N H T 2l e, 35S
BT LA S50 iy B4 A0 B 0] 5, i ik £
FhATREME o BTt RS AN B GE SR TR ER, PR
A BRI T S B R, BT IiAE B4 it 7%
FRORE B LR 2 S R 3 R 28 S A LB B, Bk
Ji BB T ERVE L B SR A B 2k
P | TG RR I RORE B M B e, s R R A R A RGBT

1.2 SHUNHR

SR B AR HE DO AT, SRR
Pl EERBE 3 BL. BOL, EBOTRIMRETEL,
BT 2B B BT R A B B R BT S B
SR MK R, KIBAEZEMN, Bk
BESWZMPRER, METEGE R, A
PV AAS A2 50 0 RN . o, 7E B
BB, ATHAE ST B b B I ] 8
PR, SRR AT A BT HE S R B A
Zoolk . HEE, T LSERAR GE i JL AT i R0 48 ]
T, ARGz B YEE BRI, R, ERHEAL
Bric, SRR AT R BOTHRIE, AT B
PR IR AT P B o, X BRI T AR,
MARE T ROTRCR, e T egint & ki g
Eot= N OP U]y S

2 @itk
21 @@tk

G b B J7 vk 1 SE T B E Bt R, Bt
AR ZOR 45 A B BT A R AT A | 2R A
B IR RE ARBBOHRE, e RE T
YA, R BT, TR A RCR I, B
LGEWT R T BT R SR e B KT . BT
AP RO | BT RCR BT QUB R 7 A A L
HHH, Wk 1

*1 FFiGtRELRS
Tab.1 Advantages and disadvantages of
traditional design processes

Wtk St E R SRR B alEE
DU i< 32 SN 221111 -

o ﬁgggl@g G ;2§§ SR
A S G 2 O
5y SV e L
BAEHER R TR s o

et . - U ey
AN B TAERK KRR

M B AR

2.2 ETFSHUBENFREIINLITAE

FE BT R A e [ R R R R AR, DU P TR
SR K A, IR X BT SR 7 X R BT R R
SR R R B o BT S EUE R R P AN
Fik, KI8T IR LS B A Bk A B )
X R T D RERRAE A I | ThE sk R il
SUIRe A B ENIRER, BB VD SRS
L REFPEFBRGHHES G, BESEUbE RE
TES BB o B8 52 BB VE IR A B = 4R AR | I ) 3R AT
RS EACH . VEAS R, FE TS H k)
P B R LA 1.

221 TIfgRHERGIR 5 5ty

FEVT RGP B, 3T 2800k S 4 o o 5% i PR 36
FEE RIS B EE R,

T8 2k % S RE AR AE HEAT AR, AR T
K, MH B RSk, BAEBTYIA L. R
REMEA R BT REM:, B S BZRZELER,
222 FEARZEM . RSFESEIPIL A E

TEVETE S W B, BETT IR X 5 a0 8 B T S 8k
PR, AR T BN AT LA R
P T BT T AIRCR .

AR A 56 B 2 K0m AN AR S 502 TR G2 A
KFR, MR AH I B T X = i AR S5 4 . RST
GESHATHIE W, S =B, RS
T WA LR A, XI5 B i D BB S #4 B A JR A AR



78 1 %

T 7

2022 4F 4 H

v i
SHAERHE R !
&’
¢
THREREEALE 1R
) |
DIRBMEA AL E T REE IR R [«
v
HARLGEMN . RMESERIEHE :
v &
it
SEAE R EE #
3
v By
SRR BT B
(Rhinoceros5 Grasshopper
KSHIBIT T &)
. s
I RSP 5T &
] i
T
N 1
Bilrens g
R BTER?
+ b 4
TR,
v

Bl 1 ETFSEARLER= Far i e
Fig.1 Product innovation design process based on
parametric thinking
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Tab.3 Investigation and analysis of the top five air-cooled computer cases sold on an e-commerce platform

Eayil MLAE AR Ry & BURRAE HPERE
A WEARUFIE, UIBafERFE, SR CPU Mfim TAERE: 92 C
i) 175 9 1 3% 3 Al GPU it TAEIRE: 76 C
B DI EAE T, BRERMEE, CPU M T/EEE. 86 C
AP RFAEAS B 2 GPU i ffaf TARIRJE: 75 C
c 7_"*- BT AR R T 2 RS U0, 4 CPU WS T/RIRJE . 85 C
= WIHFIE, FEhEeE GPU i fifmf TAEIRE: 73 C
b RV AR R TSNS, PA CPU il i fr TAFIRE . 84 °C
BV EA GPU i fafmf TAEIRE: 69 °C

-

| DIV 36 IKE VA, [l . ,

! o CPU i 7 fif TAETREE . 84 C
. -i' L R I, Fope i O D O T AR

GPU i ffif TARHREE : 77 °C

FEAEAS I

A2 B RE AR TR Ok B ML RERO4R T H AT
W, ARGENLAT RO REAT(E SRR o

R HE T SRR e 7 S BB T 7k, U
“HUR DI AE R R LA BB B0 S, R e
Ui R A 5 R TR PR R ARG 4, JEB UG
FEBR 7] LA N SR IR A R OC A , SEBE T HLAR
AEr T, RS T 2RI kA R LA B R Y
JEIIBIHT, B UE T 3 TSR B LE R = i BT R T7
TR BT AT PRI S8 o 3207 1 [RIAE AT LA A A ™
BT, B S BTk, X
D7, AT HOHS B 22 RS ) e BT 2 500 12 B 4 T
b, RESR RO R, ARBE R BT R R AL 2t
RANE J1 o X e R, 77 i 9 2 Bl S8 47 ok 10
AEAC R, AT RAZ HEE 2 g e s ], 396 2 AN
AR o X BT R YE, A3 5 e Bk
R, NHARBEE 2R . AR i, AT
DI S PR B0, K SR S8 4R 7 i R et ik
BT 2l . 2808,

3.1 HEHEEEBTERIRS S
3.1.1  IhEERE R A

T E S 52 ) L R AILAS P9 S L OT A R IE R TAE
B RN R Z —, FEfl A b i i AU 75 A,

DAPRIE PR 4% 3 1R A T 1E 6 9 TR IR D it — 3k
AT RE R 4F i F B AILAR , R ROkE S e R iR R A
R, AT PRI GR 240 F 1E 5 1 T AR

3.1.2 &I SCHE R E

Pl 5 F B AL A A9 38 31 55 SR aE AT G A SR L,
CHUERT AR AR BT oA

1) B, PRUE R G HLAR DI OC 28 R8T IEH
AR U R DX (] o 5 ) AR ) R P R R AILAE N
(R TP HE AR XU Y3 R 0 XA B A H:
RSA . G2y SR RSB R .

2) M. BRI S, RIUARTE P
AR AR, TR, HHLAS B T E
Y. B AHBIEGAETIREAN, BB R Y 2 R
ALY BRT R o
3.1.3 BRI ALE T Hed:

52 FEL o AL AE A Y 32 B R A 4 T2 A & R
B JR . WU AL &, DAL R NS5, IR,
VIR B B, it I3 F S8 B 4E 45 &
T, WEHELRESHZ MM EXRSEHEC
R AR A B HLAE 09 AR R R AL b AT T
K., CPU, WF. ALURS R 3 20 pugie e
TP AR SR DA X . BN TR . ek



80 (S

T

2022 4F 4 H

SR B TT AR IO A R ™ A Y AL T LA
ELEHR , AR BRI LA FA AL o vl A
RUB T BB RE , T BT RURITHE KU A — 25 2k L
AR R SN, FERILAR PN AR IR s B T LA ST ™
AR o BRI, RERFEAR ] KU 251 T e KK
PRCRIIHEAT . th TR Tissh BERIZL, s
] 7, B LA BRI R, ki XU 5
3.2 REHENRXSHNVITHE

T S HLAR B SEAS Z5 AR R RS SR 2480 HLA RO 2
SRAFE IO BRI 525 0], [ I A RO 5 4%
AR A0S 0] o DA ISR 10 2 45 A4 HE A 4 1
s, i, Shresk s B LATHLAR & R
AR P38 3 115 25 B B AR B 400 28 A e RS, AL

1 WLk ’

K 2, HLARANE R 0.8 mm i ABS ¥R, A
UIFER 213W, & RINFE K HAR R ST ILER 4,

{4 i} Solidworks Flow Simulation {5 EL 54 , %
IR G5 5 SR AT A B 5 AT, S T R
TR B AL B MER T, T BT R AT
PR AL, 5 %] 245 AL i AN B g 1o 2 A S 4 A R A

RFAEHEAT 40 o SR L0 FCRE G, RIS FE R A3
REIEFRNRAL T, TSRO R T, BRIA
R 5052 #ia 4, BRUEE A PR A HA S 2R 8L
3155 WIm?IK , i 4 012 101 325 Pa, il
JEH 293.2 K, N LABRZS A A A 1] 25 4k Ay B

We SR D W PAIRLIE | WA BE RS BE B2 =2
B TR 7 LR

 EELLLIN
SREEHQZ
%ﬂﬁ%%cﬁ

Wik )

d FHR3

K2 BT 7 S e
Fig.2 Simplified diagram of computer case design
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Tab.4 Equipment size and thermal power consumption
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Tab.5 Computer case thermal simulation results
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