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ABSTRACT

The dynamic behavior of gas concentrations in a ventilated airspace is usually interfered
with other factors such as air exchange rate and moisture/temperature differences between
internal and external. The above noted mechanisms exist the ambiguity in general physical
concepts and lack crispness between intensive (i.e.,quality) and extensive (i,e., quantity)
properties. A fuzzy set theory therefore is used adequately to describe the uncertainties of gas
concentration dynamics in a ventilated airspace. The fuzzy theory has the characteristics in
describing the transition between objective and subjective. The input disturbed factors can be
seen as fuzzy influenced events to quantify and simulate the uncertainties of gas concentration
dynamics. As a result, the disturbed behavior can be predicted. Thus, a fuzzy model considered
temperature/moisture differences and air exchange rate as a fuzzy membership composition is
applied to simulate the dynamics of carbon dioxide concentration in a ventilated airspace.
Results obtained from this study are found compare favorably with that from the uncertainties

of actual gas dynamics behavior. The chaotic phenomena in fuzzy dynamics are also shown.

Keywords: Gas concentration dynamics, Fuzzy theory, Uncertainty, Chaos,

— 46 —



— W E
EREREFERRED - BEREMPHORAR
BEPHZEWZIER FTRAEZREEERF
& HPRERKBRCEE Mo  HEXENE
B EBE LR Mastelerz,1977;Saffell & Mattewa,198
3;Langhans,1990);CO, » NH; - H, SRS EFH
EBEJHENEE Hellickson & Walker,
Albrtight, 1990; Maghirang et al., 1991) ¥545 2RI RS
%M BREXTHREARBEEG > EY
R BB T AR B - FRDL » TRRE
A RERERNTR R R RS
BEC B
FHRBARETREEXNHE  KEEH
R IE HE 5317 ¥ (Deterministic) W 2 MBI © &
BRI B {E{ (il ¥ (Maghirang et al,, 1991; Choi et al.,
1988; Feddes et al,, 1984) » 743 #7: (Ikeguchi et
al,, 1992) FIBBAR A HE A 1k - EEREBEAREA Hrp
BAERNHERSHEHR (F 0 191) » BE2
871k (Liao & Feddes, 1990; 1992; B, 1992b) - K §E
BEMS B (B 1992a) - fIABSBEAHE
HWEMERHREZHIABERELTHE -
R EREASEETRCAERESELAGR
FHIME B 1% (Randomness) - HE » RABERAHEET
ERAGEANBRYZHARTGELE St L
- EERBHLERERHE - R HATREZ
FHERERCTRENPE - stHBNEETHE
BEMFEESBEE (B0 1992a) - BHEASL
BEZ ERFTER < Coanda ZHFEB 52 (Albright, 199
0) & RERMEN NG EZBE) 2 & Robbin et al,, 19
) EMTHERBERALEZHRBE R EZTREST
£+ BOMIBEER (Fuzzy theory) IR HEH B AR H -
IS I B 3 EH Zadeh [ (1965) f2HH » B —FEAERS
HMeERE LN AESECRTEERE
Z B o HF 5% B 5 ® (Membership function) B]
REIFRENE TEER, MHENREKE _E
BETH RTE,, CBSHE - DIERK - £
- HNMREATEEATLEE  &#X85
WRHEBEH TR E  MANBRNWRUKE
HHE  BELBHATE REERHMESE
IEEZWEAR (5 > 1993 BB+ 1993) -

1983;

A THRER  REER  BEAEMTR
RRy - THEF BREEZD  EREMTRE
B FTURIBS - AEMRS TUR(LH
TE0R HE A 5 U S B T SE LS 72 (stochastic
process) fHfE S o H & TR AR HEaR il A 22 i h R AR
RESBCARETR - WLLEREM P K1k
B RSB R TR RO #E ARG S S 8 A 2= i
FLABREREERENC TEASE—L
-

—REBRBYEERT  BERIHHDLR
BREHEBTREELYTASWHTRES
B DEMBENHAEATAEER B A BB ER
EAREE TR AL - ERERTRES
MEARLERECEHE - BERYES T
®B - EENEL T EESREHEREYD S
i St R EAHEA B EERE -

BN ERTERETEEE FREERXRER
WEZ2TE  REEUEMEROESEN - &K
XHET ¢

OB ERBRERB IR EEZBREART
BRHTTH -

OREHERBREBSRTRLEREZMPR
BES L RBRERENRE -

EORBBEE 2 T 2 53417 #8 SR B DA 3%
TiZaREt Pl -

=~ EiEE

CRERE R
—REREETREBEEYEFERXTHT
AR (Liao et al,, 1991)
[COI=F({CE] » trrrerrrrrrrrreenrens a
Hir: (C) ) Bt 2 KB RERE (ppm) -
HERAEEEEEE — AR
B - HERTRECBAZETERK - £
o BEFHERAERAOSE —HEHES - X2’
BREFMOT
LEERBEE TR E S MR —
2SR -
2. KA E ML (action) W HEBIE
e
3 IS BER ARG T B KA (Fuzzy

— 47 —



-Bayes rule) -

HElE®  ThtkERHETSENEESE
HEREA, B, C, % HigBWEEEIH
BHREAKKMERETHE - BERAETE
B TEBHREE,  MEEME - EREM
BREMEGS SN EREER  MELERR
B BR B B 1 7 T U DA O 3 B B 3 5 R 2R R UL (e=
QV) FIERKZHRE > QRS EHEEE (A
T ROAAZEHBREZ(Am » BEEDEE
BB EA (B 1c) - EEHRERER
BHERERE  TERERSBERTFERENS
B (stochastic fuzzy composition) & #25 -

DAEAE—# SR RS B 3 B (Brownian motion)
BT R LA F (White noise) B2 2R A%
HEEE RS (B 2a) - FE EREBA
BRE B MEEBEY > BT HH
(differentiable) > H'E & 4 5 Bt (Kinks) ( & 2
b)) o EPLLEEE > BERAIER . HERTRE
B (A Y AL EETE— @A (maximum) K&
B /ME (minimum) 3§ ] HE S R E) KN E
(maximum-minmum) KBEE - BEAt—> dEHEHZ
TEZERTEHER/NMEFEIEZREHAET
F (BE2c) @ IUEEHNSEESHRURA TX
NG, B TNKER . W -

O MM EH BB RA T

RIIHMHREBHEREEEENZBE
(Attributes) JHE % @ W& BEHE RS EMEF
(Fuzzy event) - BN HEE i i BOMTRE R A B
2% L P #2 (Poisson) 43 fffi #E B AT 15 2 B B
## (Hinds,1982) -

BRELE L + At REEHEC .,
B C . BARRIPERZIEK ) » WHEM
BEZ(AT » RAZEEBREZE (A m) REBHY
&R B

Prob(C ,— C ,,; * At) =ko A To/A moA toe (2)

Hft kBB AT REZREE > A
m:REZRBE > ¢ BEREWEEAZEMK (=
RAHE) BRE » KA FE -

C.HMCBEHEHERPRIRE
Prob(C, ' t + At) = Prob(C ., ,t + A t)(KeA moeo
A teAT) + Prob(C ,, , )(1-KeA moeo Atc AT) - (3)

tat

Deterministic

(b)
Stochastic

AT (RE)

Cntl

P )
—> . 9
g

(S BALR)

B 1 TRAERABREERLE
() TNERBIEH  REEREE
(b) F@HET E R R
() FRIREM: TR JERE IR (E -

TAt=>08]

0Prob(C,,1) _
ot .

(Ko/A oeo A To A L) woeervereerrmnereesanrissennnnnnns 4)
WRBRIEEEE C ERESERFZ BN

SHRTEENIELES 1 (AIEHECER) M

HESEFT-HBEHRBURERENEE

Bl

Prob(Co,0)=1,Prob(C, » 0) =0 ¥
AR #RT A TRAER

Prob(C ., t) = exp -AYADC" /T(C-+1) #n

[Prob(C n+) , t + A t) — Prob(C, , 1)]

n=1

Hrh: A=KeAmoeeo AT, » THIE Gamma BHE -

HFRAGRAFERZH T BEEEIEES—
(LG v] K i@ (Markov  process) (MK + &
B BBEE G B R M BT — B R

— 48 —



Rz BR -

Clt) M
(a)
S 8§ g1
t
R A EH
e \\\\\
kink
(d28%)
—— - ———
dt
(c) dt
Attractor Rén'({om Attractor
O— =
Maximum Minimum

B 2. SOSRERE S -

C.BRM B BEREZ TR R
# b Shannon Function #£f7 &1, - Shannon Function
A RZE—EHFHEE R (Entropy) - BREBLUTH
48 (Cover K Thomas » 1991) : (a)S(P)=-P*Log(P)-
(1-P)*Log(1-P) » () EP—>O0HKP—> 1 SP) |
Ao RABHEHE > RCOEP—>12 SP)&
A tHELRR " THUARE, AR -
C. BB CBREYNE NHREFERTRRE
H(P) = — Prob(C , » t)*Log{Prob(C ,, , t}} — (1-
Prob (C , , 1)) *Log{1-Prob(C , , f)} -eeeresemremmnee ®
Hit » X2 NHBEE EQ) BEUTHARTF
(Cover F; Thomas » 1991) :
E(A) = H(P)/H(P) max
OEMRESES
RBYE AR EE ST AN - B E 2R
HREREHEFETHERTEHELT (Liao

etal.,1991) :
(C®)} = AHC®} + RI(Cs ®) + V] "} {S®)) (@)
Heo
(COH) = RIS MER R E SR -
[Ql = A B4R -
[V] = SAc R MERs -
(Q s ] =fEhé it e B £ 4EREL

{Cs () =ftAa M BB IR -

(S} = WEs 4 I & -

[A] = [V] ! [Q] = KR RESERE -
RI=[VI~'[Q s ] = BBk -

L 0 B MR SR O R R 1 5 OB B
BT ES - QK Zadeh o2 S (1973) (ETT 46
ES B R BB RTRR
[CC A > 9] = -[ANICC X » B] + (B (Cs(2 » H]

m
+ [V~ ([S]
(2

HEAOGEZORBURRIZTFEMER
HEECBA o QWG RIS T < R
A« MRTHEREBBA 2GR

fia)=1 B [dr=1
S BE 7 S (E M RR AT AR (P SR
<[C(A > DI>=€"[C(A '0)]+f:,6"‘"" ('[[_SV’}]')

d‘c+j?e“‘""[B] [Cs(A » H]dtXdA

=t [C(A > 01 + [l an

(a)
10
+5 j e*(B] [Csldt
(b)

FHRER0E%Z @ HRARSEN I
{7 (NonFuzzy Part) - ffif (b) HEAEIGERI BT
{4 (Frzzy Part) » Hrfr :

[Cs(A D=4 + [Cs] -

b by BREHES  AEREHBE
R 9 2 & SRR 1 S8 44 R R T R B T e T
OB — WG - BRE - BAE 2R3
RFBERRR —ERTHES K A fld 2 K7

— 49 —



R MBRE - 55 AT E BE 24
S =] 131 2 10 W NE 5345 B A R BE (Dieck,1976) - 3ff
FIAZE% S - M#H EF %X %52 (Chapman-
Kolmogoroveqation) H1 ¥ BE 7 T ERFZI t+ 7 fI S B6
XBROBSRAHFAATEBECEX+ A" H#B"A
AR’ EER A ¢ (75 X+ AR Z R SR
82 %l (Cover } Thomas,1991) - RILFEBE T

@K
ClA > DO EI(L) » Ct) coeeemevrererinereensns a
Cs(A * DACS( A > 1) ¢pprommemmmmnsunmnsenes 19
AIREBB S RETEFRRR

{CO} = A + Em)[-[AHCHH + [VI — 1 {S} e r +

BHCsD} .,

Err, = Random {Poisson Distribution ( A « At)] »

Cs (1) . ; . = Random [Normal Distribution (m,o)]

S . : = Random [Normal Distribution {m’ + ¢)] @ @3
ek s

Random(x] : DA x 53-#i B 4 & RLEEHEL
B, MRRERERSBES CRE
C.Merr : BIMERBARE

A EMSRIRRE

VAN Xivd: N

m : FARBERASE

o FARBERAEEERE

m’: ERRERIIGHE

o' ERREREHAEE -

= #E:XEA

COBBERN
HEENECEREXERER  RLFR
MRBRERERT RO EEEE  AXERRA
BAMT -
(M ZERABRK (e) © 1R Tamura [X (1975) # 52
fRHERMR TR ET G EC 60 6KE - KX
EOHNRBRETHEEFRERTERUNUTZ

BRSR !
1 0<X<a
mm={%~%ﬁ%%“£¥’ asX=bW
0. b=X

1R Randall [ 5, Battom [X; (1979) ¥ 3% & it &
HERBECWE  SHOEANERI~10 > fa

BERO~2 -

QBE(ATD - EPRAERBEGERE
BRI (Stack effect) 5 [ F N HE BT RIATAF
8 (Randall }; Battoms,1979) » £ Randall [ § Bat
tom [KERARHEH » FRABRZERERAUBTRE
ZEEESC~20°C - RELLsin 2 (x) T H K=
7R > sin 2 () ERECERAT ¢

0 X=<a
pX) = {Sinz(%-ﬁ a<X=<b - @9
1. Xzd

GBE(Am  HPREEZHABIBTHE
EPRMER > THPREGVERABCEEXRE
RENKBHBIEEETHMAR - B W E B
LI TF 2 # 5 (Randall § Battoms,1979) :

0 »0=X=<b

peo = {a(x—b)" ’béXéb-’r-Vl; 09
L. ,b+ﬁ;§x

Hera» b RkEEHEBHRERTE -

EEKNESTEZZES  FTHERHHA
LB EARANERE BRI BEERN RS
MEREE2RSTEEEL— 30 %~ 40 B/ E
REKBERZTZ RSV REKERAME LN
B-—BESETOZIEBANT k= (FREE
THR) / (EBERABTHR) - M—KREtRES
HE R AR AR
Cty=Cs(1—e¥#')+SIQ+ CO) e ¥' — SQe ¥ 1

TIRA-E2REZBE -

PR FBY R ST R S SR AT
BZRES MG In{(C-Ci/(Co-Ci)} = — kQU/V
(Barler } Qgiliver,1984) » S X WEFEE TS
TR

nGY-Ca=S10)
K= CO=Cs=S1Q" i, ®
_9,
vV

Heg: C@® Cs () RS FHIAREHE
RPZEHBRE > FAEBREGA  RERE
BELF - kEAR I ZRRERAEHGTEBE2E
& kE/NP1RIRIES & S 765 (Short
circuiting) Bt M - KB AKRZEZRE BB

— 50 —



Mixing factor

Mixing factor

.

[

L . .. T
22 .
®
EEEE
] 8¥o
1 : o]
s $ &
l ib. ;0..
|

Time

12

B 3. ZRE|WRKA(=105) > FRIMNEZE/NSTC) »
EERRFRE (P R = 0.1min) 2 B & HLEEIRFRARR 4R -

i
14

0.1 min/unit

.
L 2 v
$
e O .
. ° 3
$
e N ®
] o L ® R
e L 4 ™ ¢ . * .
L .
‘ s ’ . ® * °
| : P 4 . H
' ¢
' | s . 8 o .
l ¢ t e L ; |
‘ ] ] ¢
hd i 4 M ]
* ‘ i ] o 8
P ! s '
° : I .
+ L J—- 0.1 min/unit
2 4 6 8 10 12 14
Time

4. BERBEN(=5) » FRABE/NCISTC) »
EE W (5 4R RR R = 0.1min) 22 B A HLERRF REIRA 6

— 51 —



Mixing factor

-

Concentrations (ppm}

5 L‘ ° 4r ]
°
2 ®
.
$
¢
5 o
.
! .
| . e 3
1
® , N
! i { « 1
L 3 ®
5 SR T D S W S S
RRER
0 - 0.1 min/unit
0 2 4 6 8 10 12 14
Time
B 5. ZREBREH (=15 FRASNEZE/NEGIST)
EF R (B RFERE = 0.1min) 27 YR & ML ERESREIBRGR -
MM R HMNED
® MHEATMER
_—— KRRERE
1200 | ¥ A L] LS L L Ll T
1100 | |
1000 | .
s00 + .
800
3 D 2 3 s TS T2 vy

Time 0.1min/unit

B 6 REEEERBILKE (EEH) -

— 52 —



MR MRS

| KIRRERS

P T 4

1000

800

A
0 2 4 6 8

B 7. KRB (M) -

A5 A (ppn)

-q.3 . 41100

4 1000

4 %00

- " A i A

0 5 10

BaRM (0.10in)
FA LR B 35 B

B 8a. ZRZMEACGL05) > FRAEREX
(AT>15°CAm>709) » BrSRFHI5E (FHRHEFE = 0.1min)
Z KRR EE -

— 53 —



RBRBHHOBRSHENOI ~ 0T RBESZH
(Albright,1990) - B LI ZERBLETRE - MAZ
BN ESHESFERW - 0 ROEELETH
FRATRES MRS - MESRTIRE3 ~M7 -
(EREKR (QV=105) » ERABEEN (5°C
W) WA EE: {01, 02), (0
203}, At=0.1min ([#3)
@)ZH/N(QV=5) » FASEEAR (15°CRL
£) MABEmE: {085 09) a7 (0.
91}, At=0.1min (E4) -
@FB|Eh (QV=T + 5) » FRAEEK (15
CLAL) MABHEE : {09+ 1) 40 {O.
5106}, At=0.Imin (ES5) -
# 1 s E s RES K

H IR EEYE
B 1.35m 3 0.0
Z&A LiEESAYE | 9940 ppmym ® | 12.8 ppm/m ?
Fa &M | 315ppm 12.8 ppm
B OR X 14.18 m 3 /min | 0.43 m ® /min
bitz:- )= 3.13 0.0
ORERBZARTITS

R (1992a) 458 #4157 2 B = BT BRI
HBRCBERBHE (£1) SXHBA - S8R
THETERAZGLUFHELE "/, AES
A B BAIRFEIGLL 0.1 Y - T TN S
HEBABEEL T (01 7 02} » & {02 » 0.3)
PR  HERERRERARE THEWE
B -hWESETRSEAEZ/NRREM
W ERTEREETAERTERRA - 555
RN ASME A EELREERR
BHE6~E9 - S AEGAEEREARKL L
BB LB YSRGS RREEER
{LIERA AL B TEES -

(1) Q = 14.18m 3 /min, {0.8, 0.8, 0.9} A1, {0.8, 1.1} sm
BEERE =10 » At=0.1min ([H8a)

(1)Q = 14.18m 3 /min » {0.2, 0.2, 0.3} o7 * {0.2, 0.2,
02} »n HEEERE =10 » At=0.1min (8
b)

(3)Q=14.18m 3 /min » {0.2, 0.2, 0.3} o7 * (0.7, 0.8,
09} an BEEXB=10 At=0.1min (8

c)

(4)Q = 14.18m ? /min, {0.2, 0.3, 0.4, 0.5, 0.6, 0.7} A *
{0.6, 0.7, 0.75, 0.8, 0.9} A » BIEETBI=10 > At
=0.lmin ([ 8d)

(5) Q = 14.18m 3 /min, {0.2, 0.3, 0.3, 0.8, 0.8, 0.9} 5 *
{0.1,0.15,0.2,0.8,09} »m - E§EXRB=10 » At
= 0.1min ( [H] 8e )

B R R e — e (E9) -
AXFAEMRR L AR TREREDBS T
B BHME  EHER N ERSTESTRR
RE > ERWERE LB RRE - Si Lkt
fefke—  ERTBREK (<105 » RAT > 15
C o EATHBL ISR R ROE 10 ~H 12 - B 11
S 10858 100 R 2452 B 12 HISE 10 s
ERFEE (AL) 2/ -

BAMBHENRAERERARS
I Mathematica |, ZESEBC ST » W H 487PC L #
ﬁ °

PO~ #EREEIR
ORHREDEBH

1.0 6 R 7 R A AAE TR B 42 L B A
AEE —FEERERE RN E
% - ¥ CO, REBMETE 0.4min EFAFIF 0.8
min T » & 1.2min ~ 1.4min 7 #§343E XYy
i REFEAEE-ERER T EEY
YRR PR Gt S B AR -

2.5 Sa S P M SR b 3 — (WIS |
BEMHBE TS » 5 Imin & 8718
T BIRYIEISE 2 SR R R I
ER—BREZYEESR - AKX THEE
B2 53 4TS 6 ) P L I T R e —
SRARBREBGTS -

S.E 85 S M BENZMRE THRE
ARG AR - RSB N8 e B
1 0.9min §I&R - EFEMEG AL ALy - 8
R TRE B 0.9min $5E -

OEMESHBH

1.1 3 ~ [ 5 % HH 3 R 8 £ 2 0.6min BF &
RIS T/ 0.6 » SREAER R TT4E
P ERERREERMH RS - B

— 54 —



AR (ppo)

4 1000

1000

4 %00

q.5
-0.2%
0
0.2%
B
0 ; . 15
, B4R (0.1min)
DB R
B 8b. ZRAEWEK (>10.5) » FASEBRE/N
(AT<5C Am<309%) » B4 (Z#RHE = 0.1min)
R -
£E AR (ppm)
.5
-0.2%
0
0'2345
4] ; 10 15

$4eEm (0.1nin)
AR ER

B 8c. BREEWMEK (> 105) » FRSERE/NAT<S5C)
P REKR(Am>T709% » BRI (s = 0.1min)
SR I B R B

— 55 —



£HA (ppn)

]
0.23.

-d.s
Q.25
00.234
1
’ Y Bam (0.1ain)
B A 5
B 8d. ZRAMEA (>10.5) » BRI BREBEHTHE -
EERESRIAT (454K = 0.1min) 2 SAMEER B8 -
A0 A (ppm)
3
-0.25%

-4

[

b "

1

1]

R AR B

F4esk (0.1min)

B 8e. BRLMEA(105) - FRMEREEEATE
B SR E1AE (25 AR = 0.1min) Z RS MBERF B -

1000

900

1100

1000

4 900



) ) ’ ) ' o @ T
1100 ¢ .o.se
.o.57
@059 @° & PONE
1050 } @o.78 J
.0.57 .o.u .o.
€ 1000 ]
&
i .o.on .o.ou
o
S 0.9
-
o
=
S
[+
[e]
© 900 {
850 }
800 | @095 N N N . A .
0 2 4 6 8 10 12 14

Fuzzy entropy

Time 0.1lmin/unit

H 9 SEBEHHRIEHRE

ppm

700 800 900 1000 1100

Concentrations

B 10. ZREREK (= 105) » FRSHBREA (> 150) »
EE RS RAE (G5 AREER = 0.1min) » BLEERE = 30 2 SAG IR BEBOMIAN -



1
®
o
9.8
20.6
2
g
3
R
30.4
0.2
0 ppm
700 800 900 1000 1100 1200
Concentrations
B 11 ZREREK(=105) » FRABRBEK (> 150) »
EFSTHE A5 (25 FFRS = 0.1min) » BEERE = 100 » Z KRB BEIMIAE -
1 F .q‘ PN i
[ J < i ° ". [ ]
. g 4 . ’0 . ¢
0.95 .. < A.....,.-.,____.__.
‘\. 4 Y . L4
L ... *
°
0.9 ) " e ll L)
> lo o ® o C; *%
& L4 ° ¢ o
5 . . e o o * .
S5.0s e ® Mo,
3 kL P %
“ o &
L ad < ° +
0.8 *—g¢ ,-.-——o\ e
[ 1] " L] ®
Sote é o o
ot e 0/
e A
0.75 r ‘. " - ppm
4
O
400 600 800 1000 1200 1400

Concentrations

B 12 ZREEEK(=105) » FRABRELR (> 150) »

BERRERAE (B = 0.1min) » BIBERE = 30 » L RIBRBEMIL -



ISR B R EAE R (.5
4m*0.92m*0.95) 7£ 58 B % 4 14.18m ? /min
T B R B IR R & -
2.6 4 MR RS EAERRE  sSEREMR
HEMEEHEREE AR AR
EHmEES -
SESER—PEFREHFEENNTEKX
B B RIH AAY 0.6min 5T & BB A K E
WHR_RREEE -
4.8 3B 4 HERE (AYBECES
A KEEAUMIREHES » ERES
REFEIRIE A LR IELZ RS -
CHEMM R BH
HPRAER A IE—REERHE > TTRERE
BTESERAEEREGH AN ENESHSEHE
B GERAERARERLER - EHEER/ &
TETECHBETHEEERAE -
1.5 10 ~ [ 12 o a] S ASONHGHE B R R
FE {2 — (& #H U 4% 8 i (Chaos) ElFR 2 43 X
(bifurcation) 5B INAF & B -
2R BERFEE (AY) KFFERZARR
P AR hREEEY - BREY
RE R SRR S, -
3.8 11 S 10 BRAFTIEEE 100 K2R » 7]
DA 35 SR B8 U8 I SRR T 0 S T 1 K T T
c BMEEREIEME R INES 48
e B—HENSERABMBEHEK A2
TEHMERN -

A AR

1O BRI B B S R BN B U R R R e
RETHETRAEARMBREAVESERRAR
BREHE > FHNKBRERE L ZBOHR
REFEAHNER  ERBEREINZEERE
e RO PUBT o S FR BT STIRBERGH B
ZPIEAE -

2R ATER TR R R R A e =
FIEANER  RREREHNEANERYHE
ARETEER G WRBTREK - W2 -
RRESE -

SHAEMEANS BREEZT A CRBEERR

B 18 8 B S T S AR 2 R R L 3 0 7 R
R BT SR R 1 5B R 22 U o B B R R 08
W REREEGZ TEEECTHREEK -
4RBENEASREREMCRABRES LR
0 BE LR R TR KRR
ZHOERARZWEL  BOBREABEA
MBI » B (O FE TR RSO R F W
B oo
SHREREcRBRBREENAEERHEER
R
(O E 5 8 R R EIE IMARB R ) B
B> REBREESEZEEN - BTEER
RSP RE(E < ANmeE tsdhn -

ORBBEENEE M HARTRAREL R
B WMrTHARCYWHEHRR: THMZT
HEEY  FERRER/TTHEIAZTR, -

@ FEKR;E, % 'ABEERHE, NER
#HANERS RERETREECER -

WREREBEH MM AL BT BERE
HEAAFRECEEE  REREEERS
BE EHMER ST ERTER AN L
TR -

6.5 BA B EEATIFI A T Mathematica 5 548
BBIRE R R 487 — PC L#AFT - B BEIR
FIEMEED I RS@ASE - HRERIE
RELEL A A B RE SERE AT T IR R IR FE < B AR AT
R ERERENSHARASI CREERRAE
TEAXHRGEEAN R EREHIZRE - B
BATRESM IS B < R BN Bl & A T E T B
EEMARTE TSR, CER > RTEH
BEAEE AR T AR RER BT REE RS
g -

N~ BER

1R3EE  JFEH RREH - 1993 - K m
B CEIREEABRKXRRZHE - FB
BETERE - 3901):71-83 -

2. B - 1990 - HCO , REEHIWBRHEMES =
EiERERETREEN - HRERE - PR
B8 . 28(2):171-184 .

3. BB o 1991 o pHAE 5 i B A T Rl R 2



REFREERE MG - PER T2 - 37
(4) :64-74 -

4. BFEE - 1992a - REAEEZER T S LIRERE
B RERERS2 B - REMBET - 10
9-19 -

5. BhEH - 1992b - HEBEBE IR MABEZ
BHRERE (1) EBRE - PERISH - 38
(3) :54-68 -

6.3 M o BHRAM o 1993 o FI) P {S0H1 2 30 #E W 2L
BB EE - EERERG(LRF M ARG R E RN E
- -BEMHET - 24):13-20 -

7. Albright,I.. D.1990.Environment control for animal
and plants.ASEA publication.

8. Barber,EM.,and Ogiliver,J.R.1984. Imcomplete mix-
ing in ventilated airspaces. Part (2) .Scale model study.
Canadian Agri. Eng.26 (2) :189-196

9. Choi,H.L, Albright,I,D.,and  Timmos,M.B.1988.An
application of the K-Epsilon turbuence model to
predict air distribution in slot-ventilated enclosure.
TRASACTIONS of the ASAE 31 (6) :1804-1814,

10. Cover,TM.,,and Thomas,J.A.1991.Element of infor-
mation theory.John Wiley& Sons. New York,N.Y.

11, Dieck,R.H.1976.Gas turbine emission measurement
instrument calibration. Calibration in air monitoring,
ASTM STP 598.American Society for Testing and
Materials:16-39.

12, Feddes,J.]J.R., Leonard, j.j., and McQuitty,J.B.1984,
Carbon dioxide concenttration as a measure of air ex-
change in animal housing. Canadian Agri.Eng.26 (2) :5
3-56

13 Hellickson,M.L.,and Walker,J.N.1983.Ventilation of
agricultural strcture. American Soc.Agri.Eng.,Joseph,
MI.

14 Hinds,W.C.1982.Aerosol technology.John Wiley &
Sons, New York,NY.

5. Ikeguchi,Atsuo,Nara,and Makoto. 1992.Effect of ven-
tilation on distribution of carbon dioxide concentration
in windowless swine farrowing house.J.Soc.Agri.
Strctures,Japan 22 (3) :151-159

I6. Langhans,R.W.,1990. Greenhouse management. Hal-
cyon Press, I thaca, N.Y.

17. Liao,C.M.and Feddes,J.J.R.1990.Mathematical analy-
sis of a lumped parameter model for describing the be-
havior of airborn dust in animal housing.Appl.Math,
Modelling 14:248-257

I8, Liao,C.M.,and Feddes,J.J.R.1992.A lumped parameter
model for predicting airborne dust concentration in a
ventilated airspace. TRANSACTIONS of the ASAE
35 (6) :1973-1978.

19 Liao,CM.,Wang,T.S.,and Liu,CM.1991.A lumped
parameter model describing the Behayior of carbon
dioxide concentrationin a slot ventilated airspace. (

I ) Modeling and mathematical analysis. J.Soc.Agri.
Strcturces,Japan 22 (1) :9-16. )

2. Maghirang, R.G.,Manbeck,H.B.,and Muir,F.V.1991.
Air contaminant distributions in a commercial laying
house. TRANSACTION of the ASAE34 (5) :2171-2180

21, Masterlerz,J.A.1977.The greenhouse environment,
John Wileey & Sons,New York,N.Y,

22 Randall,J. M.and Battoms,V.A.1979.Stability criteria
for airflow patterns in livestock buildings.J.Agri.Eng.
Res. 24:361-374.

2. Robbins,F.V.and Spillman,C K.1982.Heat and moi-
sture production in a slotted-floor farrowing house.
TRANSACTIONS of the ASAE 25 (2) :428-432.

2. Saffell, R. A,, and Mattewa, B. 1983, Computer con-
trol of airtemperature in a glasshouse. J. Agri. Eng.
Res. 28:469-477.

2. Tamura, G. T. 1975. Measurment of air leakage char-
acteristic of house and enclosures. ASHRAE J. 81:202-
211.

%. Zadeh, L. A. 1965. Fuzzy sets.Information and Con-
trol 8:338-353.

2. Zadeh, L. A. 1973. The concept of a linquistc variable
and its application to approximate reasioning.Mem-
orandum ERL-M 441 Berkeley.

WIREY: RE83F107827H
®2EY: KE84F 275201

— 60 —



