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Abstract

This study proposes innovative solutions to the moisture and mold problems
with shoe cabinet. The following tools, such as the theory of TRIZ, Computer-aided
Design, flow numerical simulation, single chip controller, humidity sensor, and
Human Factors Engineering are used to create an innovative shoe cabinet. TRIZ is
employed to verify that the moisture and mold problems with shoe cabinets are due to
poor ventilation, and the numerical simulation of the flow field is conducted to work
out better shelving and ventilation inside the cabinet; a tilting mechanism facilitates
the loading and removal of shoes from the rack; the humidity sensor measures and
reports the relative humidity in the cabinet, and the single chip controller controls the
fan to drive air from outside into the cabinet for the exchange of air to the outside as
well as circulation of air within the cabinet. The results show that the exchange of air
to the outside as well as circulation of air within the cabinet reduce the humidity in the
shoe cabinet. The applications of the single chip controller and humidity sensor work

towards achieving the goal of energy saving.

Keywords: TRIZ, dehumidification, energy saving, shoe cabinet, innovation
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U—7% BIfiuTife (Useful function )
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R (S 13250 g 3)

¢ ADC I S 7] %/

#include <reg51.h>

B

char code TAB[10]={ 0xcO - 0xf9 - Oxa4 > O0xb0-> 0x99 > //0~4
0x92 > 0x83 > Oxf8> 0x80° 0x98}; //5~9

#define SCANP PI1 I S IFIEFFIE.% g
#define SEG7P P2 /1 S ARES A IR
#define off 120 /) EFREE N
#defineon 130 /1 AR HN
sbit INTR=P3"2; /I IRQ F il
sbit relay=P3"3; // ?%%%’S "“ffﬁ['
unsigned char xdata adc; // Fh “I It SFFB @E‘\f
unsigned char _adc; " i K-
unsigned char disp[4]={0 > 0> 0> 0}; // ;Eh’f'l B B [ |
unsigned char _adc; // ;E*lf bl
void dataproc (unsigned char) ; // ;Ehf PR R
void display (void) ; // ;Eh’f'l NG
void delaylms (char) ; // 1‘5* I ,«;L*@fﬂgl\f
main () /] 2
{ while (1) I while Bl
{ display () ; /N ice
_adc=adc;

[*FEV /]Ufkﬂ » FIpURLEE ADCO0804 7 RD=0 ~ INTR=1%/

adc=0xfT;

while (INTR==1) ; /= fﬁ Fl g

_adc=adc; /] FIVH Sﬁﬁr::,g' fEl JI?%’,;

dataproc (_adc) ; /R R

) /I while i
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} /1 = AN

[====5 VR G ===

void dataproc (unsigned char data in)

{  intresults; // ;E*lf bl
results= data_in; /- FETV ADCO0804 fEg5E I
if (results >=on) relay=1;
/* F A ﬁ,ﬁﬁ?‘ﬁ?%ﬁﬁ? 130 (on) > EJ[JF'#J?%‘?%F%%” */
else if (results <=off) relay=0;
/% E 5 SR E 120 (off) EJ[JF%fJF;fJE%%%E‘ */
disp[3]=results/1000; [l VT R
disp[2]= (results/100) %10;// Vi g
disp[1]= (results/10) %10; //  ZViH- g

disp[0]=results%10; /- BV [ g
} I R R
===t ===
void display (void )
{ chari- scan; // ﬁ I e
char times=20; // ?{TJ’EF' 20 &
while (--times>=0) // while 351 F"[
{ scan=1; // ?WF‘,?FIEp %%FF
for (i=0;i<4;i++) /l  for %ﬁbﬁﬁﬂﬁﬁ
{  SEG7P=0xff; /! ]ETJ F;f 7? =
SCANP=~scan; // it 2 ,}“ri‘ EF [ |ﬁ il
SEGTP=TAB[disp[ill; // A ERIEHE » 2 fit =] PO
delaylms (4) ; /I yiE4ms
scan<<=1; I R R
} Il AN for A5
} /| FEN while 7
! /I display B i
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e —
void delaylms ( char x )
{intioj; iR
for (i=0;i<x;i++) /) Pl
for (j=0;j<1205j++) ; //  ['[aFf5!
} IR
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o |0 | 27T 6% | R
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ST | BB | BRSNS | B
Sl

1 ’J‘E\JJ: 0.0063 7 0.546 7 0.0525 7 0.009 7
2 Eﬁ 0.0126 7 1.092 7+ 0.105 7 0.0181
3 'J‘E\ﬂj‘ 0.0189 1.638 7 0.1575 » 0.0272 7
4 'J‘E\JJ‘ 0.0252 2.184 021~ 0.0362 7
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3 r;m T ST | BB | RS | IR
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3 523 45 (SR SRR R - R P P R R

B

23 S 2

[

54

T S (A RS- TR -




~ ~TRIZ:

R TRIZ AR AT =0 (40 PR 39 (R A2 57 i
ffi ~ FA P2 5347 « CECA PRSI AT 51) 0 85T ggp@?f,uﬁuf HIRERUERIpOTS
i o P9t RUF P T R IHIRE AR b & QDR Er T S0 i R IS o

RO e sy SRR P -
- "-J/ijfg[ :

(= ) M BGE M RPERERT + 1P FIGTPVRERT M) S PN A - R
VAR BRE RS O IR - T VRRIRE S TR ok FRE IR e
ff@flﬁ' 1207 £ F”F‘ SR Sl (NIRRT IR 14

(=) s P QBRE 2R T PITT F T ORBEEEFE i pAR pREEf 2=

Ty 1 1 2 PR m P WS 2R -

(=) TS IZL = 4 JHEH Vit PORIERLRL I 1= N s - o P
SV LR SRR T > N P SV RE B @ PRI T s
HFSHES DA o

o AR PR

YFFJ*EE “ff0 "] AutoCad Jtl—ﬁ@[ﬁl S ,wﬁﬁiﬁi,;I%»ﬂc@ggmgg%ﬁ%[{g_;aj
Femlab 3% /=i 5547 l*‘gi:{%'l }c[;’%‘ﬁ«fﬁgﬁlj,{_Jj'i%,‘?jﬁ%j}ﬁ ; ﬁl’»‘%’zfgt[rﬁgﬁjﬁ
ﬁlﬁlfjﬁ%ﬁq\gﬁl 0

™ FF' IR -
) P IR A [ 0 1) 89SST ALY B L (A T
ﬁ%ﬁﬁﬁﬁﬁﬁgﬁﬂ°
(2 WL RER b S - (e RO (F0 - BRI s
FERAE=FAE > Fsp 1 ADCO804 JEts Ry By b Ak > BE= = BB 48 o I o
SELE TR pOReTR

55



(=) FRRIEE T BRI AR IsH! 1o 79| 89851 A I ik RO
R 2 2R P e B e Y« — SRR OB - = Ew ?|
Sflﬁmi!«%k ;gA//][sz[gpjii_&%mﬂ?l ﬁ“%ﬁﬁﬂ‘ﬁﬁ%ﬁﬁbgujﬁkl%[ %Wf«i’% ’/fﬂfk[sjig% [r[
||| E‘VJ SRUESR o

56



ST

v PSR B N R R TR £ R -
?‘TCJ, RYFETR PO s B O N RS frlJﬂ‘&ﬂ%f“'sr?’lTﬂﬂ I
R

PRI VR IO R et IR [ 3 1 (SR
AR - AN LA
T HIEERE

J{ REFIU R PO IR o > T E S HTHARE [ BTPR RO s -
i
i A T SRR ST e B g R
RICE Ea I l T

b

57



2@

P TR (2001) 0 8051 FELGRURISEE o 1] 0 L
Py

EsE (2007) < A 801 (= FHEV A5 « =]y + ¥ &{H¥S
IAA AR FE AR (2009)0]7J§389851Cnm, i -
P BB

AT b T 1 NS FER Bk 1

http://twpat.tipo.gov.tw/tipotwoc/tipotwkm

=1 ?Fﬁ http://www.ycwb.com/

E3 TI i} http://www.sdr.ebiz.tw/TRIZ/TRIZ_index.htm

R 28] F = http://www.bud.org.tw/index.php

F 1% F 1 E[http://baike.baidu.com/

?‘,J e 1384 http://tw.knowledge.yahoo.com/

58


http://twpat.tipo.gov.tw/tipotwoc/tipotwkm
http://www.bud.org.tw/index.php
http://baike.baidu.com/
http://tw.knowledge.yahoo.com/

