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Vie:

side view of 6.40 m type of trellis girder
on the roof, glass 1.00 m wide
. glass 0,80 m wide

in the sides

i

B — Venlo # &

(518 Verbakel/ Bomka 4\ &] % #% )



W g HE

L]

?

=

~‘(IZJ

Il

= =

Vi

=B B R EE

\\%\ A ], ! : el
N , ; ¥
) \\\ . , \vﬁ\ \ m m
SN SN / A \ \ — . ;
va \\ X ;s 6LF AN J } |
/\\ AN SN T |
p X4 N A
(”A‘pr ‘ \wAQEr, X , AL |
VARV NAV AR
4/”! m““." 'y w\.\ I\ \ \ // RN / f ; !
NG AN !
W—— ) & __\ ; |

;2§P7$f_ e — |
//%aMMMAW$ \ = |
AR A == |
/ 41. X ! RN
e N RS2 ‘ O . Sy
ey v %,.II/ \ ' =i\ A | A il V /M/,
Vi \\ g .n<_ N S p J N eSS
4 s’ N/ y W\ Y / \.\ o ,” e ot
S, 4 % Y . = ! === !
SN \ N T Do P
g -
< _ =
& , "
o W i

5 | 2

Z L

B

L7

0

Wide Span
(51 & Verbakel / Bomkas /> ] % &% )

B —

14

12.80 m type of high structure

Lo e




o] AT 1R 2 S R R R R R

(2.8m

a. Wide-Span type

Vb= 53.76m°- L

(2.8m

S
b. Venlo type

Bl PY AR R M

15



16 BERTHHBHSMWHNEHE

Suppl .
trlglgf%rmers, Communication:
ISBtilgilizers Keyboard
attery Video display,
back up Printer
Loadstation
A >
C.P.U.(Microprocessor)
Y 1
Memory
RAM EPROM g
Settings Control-
program-

RAM = Random Access Memory
EPROM= Erasable Programmable ROM
ROM = Read Only Memory

Bh BREEKERGHE

Measurements:

* outside cond.
* inside cond.

'

Interface

'

Multiplexer

'

AD.C.

Inputs

Output

Control
instruction

f

Mixing valves
Vent motors
Screen motors
Boilers
Irrigation
valves
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MR B R T HA G HER RS o &R HENE T
REBMEAENK  RTAERACRERNT » FUHRE
BE - &k BRE - HRE - A® > BE - NEFEM
AZHRES > EHBERRECEBRRE ®E - BES
LEHFER -8B MBROEEGRR CEFEMN (HY
ARIXBERM) LEEEZ  FE-FERAIEE - Z
R FR M RRBRESEVNCERRM - LHEERHK -
FEHE LM EZEELHBRERAE - EPDNAEME - MR
GUNKMBERELEYEW BN » ERRMBBT R
IR E SR 0 MREKMEEDE W MERA » FHER
M AR B A S5 — i AR o
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HACRFERGBEMN  MEXTHCEBTXERLE » Bit
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—HMELEALECRE
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HAREBEBAACRBEE  RKBEMKEZ19IEZEH »
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(1,623,000 M) B i K5 ; YIFELAFfEZ5, 160 EH (1,748H
BIOEFETIBZS80AE( 689 HEX)BAF » 160 UB 2
PIZ300AEH (43 HEA)SE KRB FZT78 ,800AH (
2,015,000 M) FEER 49,9008 (1,045,000 M ) B K52 o

R ofE #HOIE

KU REECEBAEE » FUTUEEEWRE - EHA
i FERBEER > WHCEWENEBNS - XEZEH5EH -
RECEREEBAESE FRZEM - WHBERZEBARE
EHUCHEBAEE  KBERESHBE  EEAETHHEREEA
KERNMMER(ER)EERBSL SELKEZIMTE —HER
Mo HMRHEEEE I REHGI RS RRRES > EMESR
LBEEHBLES - T@ > FTAMIEESRE  REHEES
E{[& EEBREME - EUEBAREREBEENE > HEZ

BEMAEBRA9,000 AE - HOBEBAWEEIC% » fiHHEEE
BER 4% BBABRZARGHBSHERRE  WHEBSHEERIER
WEREE » BREFCHBBES c ABZREEHBERZEPHED

HoBETER WBEAEECHNMEELSHE MEBERSEE
@ o
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R LLRBIHE ~ RS - WA ERN LS 258408 & o
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RERME - HREF - Z SRR~ BEE - WES - £k
fret ~ BB DEEYHSRAE S SIS T
KEBERTHRTEEERBREES - REEE > BE—SEAAT
BE ZTWHRSHRWRREBLEHIERAK  LEERHK > &
BE L EE R BREGRE o

EETBECRETERZEE - ML~ HE -  BREE - &
BEPAGREBE R A (NFT) ~ BHERE - BEAHE - BHEEERT
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SEWWERTANG A %z Taa R

The Simulation Model to Predict the Temperature
and Relative Humidity within Greenhouse in Taiwan

] =

RERXNCEHWE HA BEANERERE > REE3RTHE
HEREEHEAAFREF AR SRS UHEEETE
E B — RS R AEERME ~ B3 - SR ERERBENZIEY -
REHRFREEBSEYERBEIRE o

ABAZET » BRTFHER(HH > BEE B/
REST > ERE - BEOWERS BIESR ) FH 0 8 e s
X UREARKRERVESER(BRE - RE - A#E - =
BEF) BREEREEKE > TEEAPENITIE TR
BUECZRRERNREYEEEER  REMYC REERE
FE > RFRBEHEYEENGRBREREZ TG -

AEHEXEREBECABBRERK » MR REOE
FRZHEENERERULE - BE - RAEE  HHES
BIERERMNRRER » AT » RS EIEE RS
HEEMES -

- AXETIB R T RS
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ABSTRACT
The purpose of this model is trying to predict the highest and

lowest temperatures and relative humidity at any day within a
greenhouse. Simulation results can provide the most economi-
cal and efficient ways to design, construct, and manage the
greenhouses. The characteristics of this model is not fully
depend on the instant data responsed from sensors, but
combines the climate data from Weather Bureau and mathemat-
ical simulations. As a result, it is not only predicted easily, but
implemented economically. The model has been developed and
tested completely in 1989 and 1991, respectively. The precision
of this model is found to compare favorably high and
acceptable with that from long-term field measured data.

[l

1.8

LRMRA S HR ARSI 2 SRR » DR
REE - mE > LHEENCEORE HBEYE-KRERTH » B
BEUTZHRE !

(VEERERERKMEER » BT BER o
QMR EYRHRIUT G ER » SERE N 2 B RS eSS
EABATERRE L HBBEN ©
CEEAZFEEER » HHEAKE » LA EEE -
HEBREEGU EZHE  BENRBEEREENARBEZEL
T BR—FHRCBRERSE ) HEEZHERNTOT @
O R e
AGUE(EE - ifl - HE) KRREBF(EHE - K2&
ERHHEE WRHERXK) KB~ RE - R(RE - B@) -~ &
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EE B :

R 4 (R o4 ~ RRAE A7 - BRERIER) EHE
ME(WOES ~ RO B (EEE N EER - AR
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B(BIKS - TTRE) S (S KRR - BT RK
)~ WEEEZBY

MR ERRT 8% BN REREEARBRZBLT -
PRk MR RR  EEEER A E LA
(1) 5 28
L IR ATR > S0 B A A R A B
% o ARSI B R R A Y RS EE
US55 PO Y I B BRI b 5 o
(2) 9 P28
B 5 A 2 B R R 2 50 12 BB A 5
BHIEH BRD > MHEEEANEER&E LR > NRAR
TR AR — B o
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(3) kYK S -
L 2 A B R R 2R R AR ARBKEE (PAD) X
IKTBE » T 4 48 B IR VA AT £ 7 » T2 A3 Py B 5
BRI S M B E o

(4188 50 7
VB 5 P 4 2 A R AR o R 0 S SRR 2 P
EFWBOIVA » 5B R F IR B 5
HBY o |

(5) B\ JBR 3% HE -

BYCGE A - K2R RS MRS REE
A TE £ R/ R o B 41 5 i JEUBE AR K JR A o L
(RN 5 R VS SR o
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VB 2 R 1 T L B 2 S B
551 5 o
WLE B 0 B AR I L T B A A R B
1% B RERER > KENEE A B SRR
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SEEBEYHERS AR BB  TRHSE
EH R R R R A e S - BRELD - RS EY

BEEZEN  ARENHHRET AR REREZ MK
BEREVREERCBBERE > B K KEEH B
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FAXEVAREBEECERNECELREVERBREREZEES
THEBEHEERE °
AXZ BB
MURRFERERREBIERKIE  MARKEESIRE °
QFFERERERELEEHE AN FEEBREETHERTHNE
Q) FHENR =S » FRERENAEIEHE
WE BB e S A T o
(5) 5% 1 & B Bl AL 72 1) R e pof o7 e B L R o
(6)FR HE SR ET A = BERB LR KB o

N = s
OURBRHZ KATHABRANERREREARBRBRE
OB T I R e 2e & B BB R o

COREN B KIS DR BRI EBR < -

OFREADBEYHACEXATE TREMEBZEL > Bax4
ZPER e

@E B PC FORTRAN &2 DIE #E &

3. X RAERES

3-1 TERMEREE
BEREALERRTFERBT A5 FHCHEFENDER
FEBREBOMEBE » FECWRIEEERorris » Whittle » Lawrence
(1954 > 1959 » 1960)Fr e HY NIAE WHFEiH KB Renard » Hiller(
1956 » 1957) B Z W 5E/ N A o
NTEN > EERNE - BEREBCHE > EERE( Steady
state) ZBAFHGEWIIATNBERRABES T FEWEES
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Yabuki, Imazu(1961)  Siebert » Renard(1962) Businger(1963) ;
Sugi, Takakura(1965) » H 1 DIBusinger EEIFIHEREREK G HE
ZRENFHMAEEZEAEE  HEFEEEERBEEET T —FEE
B IR R R HEE W AR BB ( Unsteady state) AT ZMis o

REAERESCHE  SMRERBRIEEERELISHS
fEATYA (Analytical methods) R ¥({H /5% (Numerical methol) = REES
Bk o TEREAT A HE AR MMM (Linearity—VWeighting function
method)(Takakura, 1967, 1968) ; # By #E B ¥ (Rassive network
method)(Frroehich et al., 1979); KAEILEE#(0' Flaherty >
1973, ) o MUEEE /73 HE 5 # H ATakakuras (1971) » A CSMPAS

iE e MEEEE PR AR BRGNS INEREER

T ZHESTE o LB S BRI *Bﬁ%%k%’lﬁﬁ ’
Hkimball(1973, 1981) ; Soribe, Curry (1973); Kindelan(1980) ;
Chandra et al. (1981) :; Avissar, Mahrer(1982) ; Von Elsner(
1982) 3 - %A*ﬁéﬁ%tﬂi&?ﬂZ%&% o E19834 G. P. A. Bot #
HT - RECEEEN » TELE ETFERNCEEE ; 88"
B HH ) o

1983 % [SHS(HEAEBGE )  FRPERENE S » &AM
e o WGREL C. H. M. Van Bavel ; T. Takakura: G. P. A. Bot
(1985) - ZAZEBEAXBAK » £XE Lubbock » HZE Tokyo » il
Wageningen» =HiEHILLE > /> 1985 FEHWEIHE » FHREBKET »
HEBEBEH RS FAR EEBRATHEFETEHHH) o

3-2 MXREAEERZRH

Takakura AR 1971 ARG FHAEEE - BES(LEK
EREAD  MATHEYARZNE  RRINERE > WHEAEE
W BERE R F T ER R R AR R 218 5 4 RIS
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HE B EHERBREZFYEBRFHARA Threlkeld (1970) At
R AFERE o FEZE/RAE ~ HIRE ~ JE ~ A% BHNXL
WASEAIR B EFEKE( Fourier series) o A EHESALEH
P R BREZER ~ MR - AR AFRN OB - fEKARCE
BEMEEAE - R R EEERAOHAR R TR E R REE
WANHERERENSEPZEESE  REHUEYERZKRERE
ARV B RRRMEERA  SEREEN AT H
HIR AR A RNEHE o HFEU LB SR B REH S LR MRS R
Fal VRESHALTROEYABRAHREQRK L ARR =HMR
ihifr EPEE » B TERMR o

AEBREARBEAGEBEZEAYBREERN AR AHACRER R
LR EGEG BT » BOEE Takakura ZHEABFELEE > A
A RARME B 533 (Sensor ) Z BB EE > BB MEYZERRE
WEIASRMEEAERE - IR REEERX > FEESEGEERE
BB AR o

4.5} AR

AN CEOER HE RENRBRERE > BRBRIERE
FEZS » U ol i 2 RAEEE » I e A SRR IR R o 52 E R -
HAREZEEHPRZERENEZEE/A  hEBERAEREDN
EHie

4-1 SNEABBLZER
RBERAFEERXFHRARBLCERBIEHRB M
Di—fefidefiig Ry > L EFASH CRERRSIRE » A #

BE—HHEERZ AR > eGP LLa84-1 —HF1{E
—HARBZHAELXOTA
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e
¢!
EAIE
#
Ci
e T T T 5 16 1 6 1920219223 2
FER (ZDNEE)
41 XEBENRBEBELEEHMBRE
Ti=Tmis + (Tmax—Tmin) Ci (4—1)

WHRRBEW & SRE Tnax KREBE Tnin » BHEEPE
HFZRACCiE > I HEHZRAZRE » WBEE T BEAHAR
WIS T 56 B E B AR THEI T(E ©
DTAZREEBREAZAMAUSH BEREREEREHERH
ERAFYME » L TEEELB0E 1A RBEEHGOT R

¥ Ci I Ci [F Ci FF Ci

0 [ 0.1566 61 0.0000] 12| 0.9599 | 18 | 0.4627
1 | 0.1220 71 0.0729 | 13| 1.0000| 19 | 0.3552
2 | 0.0856 81 0.3042| 14| 0.9672 | 20 | 0.2951
3 | 0.0546 91 0.5501} 15| 0.8816| 21 | 0.2495
4 10.0273 | 10| 0.7450| 16 | 0.7468 | 22 | 0.2204
5 [ 0.0073| 11| 0.8816| 17| 0.6120| 23 | 0.1913
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PROPORTIONAL COEF. CI

STANDARD CURVE OF AIR TEMPERATURE

BEREHHRBUBMAN EHE

VARLATION

0.9+

0.8+

0.7+

0.6

0.5+

0.4+

0.3+

0.2-

0.1

0612345678 910111213141516171819 20 2122 23

Fr 1T 1T T 1T P T T T 7T 1T T T 1T 17T 17771

TIME (HOUR)

E42 ERABERENFTEBBILELEDRRE

P

]
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4-2 NREHREBLZER

FIBEAR AR TS O BB ERARER » DB Z TH T IE »
AR EAARRRAMAGHTSEREREEHEE R SEAL
FEE - FREETEEAS 081 WA RIRE RSN TR :

I Di 53 Di &3 D1 i3 Di

0 | 0.9291 6| 1.0000| 12| 0.0313| 18| 0.6002
1 | 0.9467 71 0.9785| 13 | 0.0000 | 19| 0.7333
2 | 0.9621 8| 0.8009| 14 | 0.0593 | 20| 0.8063
3 | 0.9767 91 0.5309| 15| 0.1622 | 21| 0.8590
4 10.9836 | 10| 0.2901 | 16 | 0.2975| 22| 0.8888
5o | 0.9886 | 11| 0.1223 | 17 | 0.4337 | 23| 0.9172
HERARX0T -
REi=RHmin + (RHmax — RHmin) Di (4—2)

4-3 XBBBHMNE
BETZRERFERTHEE R EE R E#EmE» &4
HTBRAGEZBINE  —RABMCBUYHABSES W BB
FiiA D RRE  HEtEAFRWT
Sin h = Sin ¥ Sin & + Cos ¥ Cos & Cos t (4—3)
Sin h Sin ¥ — Sin ¢

Cos A =
Cos h Cos W

Sin t Cos ¢ (4—4)

Cos A =
Cos h
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PROPORTIONAL COEF. DI

RERMEBBRASWHN §HE

STANDARD CURVE OF AIR RELATIVE HUMIDITY

VARLATION

/

0.9+
0.8+
0.7+
0.6
0.5
0.4
0.3
0.2

0.1+

0 T T T T T T T T 1T 77T

I N O T T R I
01234567 891011121314151617 18 19 20 21 2223

TIME (HOUR)
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oo
v D REE PR Y>>0 s LR v<0°
s P RKEHRE BB 0= 0" »BEE 6 =23°
21" » B F 6 = -23° 27 » ARG &S E D8
BEFEAFRAQOT :
Sin 6 = Sin  23° 27’ Sin B
B = 360(n—81)365 (° )
t R BERBRZEFS 0° » FEISE > FHE55 >
—/NK15° 2 oadE s HBEXNT
t =(ta-12) =15
=1

S

= {ts+(E~+ - 12 )} = 15
5

ta : BEXBEE

t s . fEYERE

L RECIRRE  tiRH)

Ls ! BEFFREERABE BRESH)

E o BRE HofoaaT :

E =(9.87 Sin 2B—7.53 CosB—1.5 SinB)./ 60
= 0.1645 Sin 2B—0.1255 CosB—0.025 SinB

B E A ILRE22° ~25° 107 » HR119° 33°~121° 51"
A DA O JERE23.5° 0 BARI120° 427 0 6 H20 HEXERihE
125 R0 » RESSRER 89.58° » H{ufS 57.785° » ARENAME
B2 P B b O BT IE |5 4 34t o
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4-4 KEEAX

RREHEEINAEE » FRBRERZEH S — » B KEESH
MMEZRBRER » SIRMENAGESEGTRARNRY - K518
Wi —RTE > REWH - EREH » KEBHEEHN 0.8~
0.9 M » BRNEXM 0.2~0.1 2/ » BER 0> ERKIAHE
LEBERRRBES Z K/ » AR REES (L REERS — o

Bl KEEANEERARBGES TR - TRBEHS L ERS S
EEH S EHRARRM ~ 8 S H R A S A i E S B S
BMEHANKEANE  MEZAHEEXZCZANESBAINS2 X
HAE » ERZHEFROT :

(WEZEHS &= ]JP *+(csc h),/r? (4—5)
Jo : R HBH 1164 (Kcal /m?)
P I REEBE
h P KEEE
r CHIREKGMCEYEE  HENB 1 £
@R)KZ=HH&

1 1 — P ==(csc h)
= —— Jp Sinh | Y (4-6)
2 1 — 1.4Ln(P)

BEXREABE-—EEONE+RXEANE
EELJ\J:BJC_J%D VB EWRERERIFEIR B KB ER A
TR > MARBZREAEFRGE - B8 - KEBESBIEEHEY
ﬁi%ﬁ BRI RELUBREBNEXEZARREBEN > &R
ERCBEENEIEREREREWG  EERETEES
ERRH-BEREEBEEAREBEIERAR

P = aO + al e_kCSCa/
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a a >k BERREE > WR2-1FF » WIRTEETHRE
B TR

Fa1 KREBEH

VS L (KN)
0 0.5 1 1.5 2 2.5
23 Kn A

ag 0.1283 0.1742 0.2195 0.2582 0.2915 0.320
ap 0.7559 0.7214 0.6848 0.6532 0.6265 0.602
k 0.3878 0.3436 0.3139 0.2910 0.2745 0.268

5 Kn  BOMIER
ag 0.0270 0.063 0.0964 0.126 0.153 0.177
a; 0.8101 0.804 0.7978 0.793 0.788 0.784
k 0.7552  0.573 0.4313 0.330 0.269 0.249

5. RN ZEL

BEANR - RETHBEIZANEEDR » + FR BB 6 R AR
X R o

5-1 BEIXARKKR

(1) # it =2 =K
BRENEZRBEEGHE
=HWBEBMHARBAZHRERRE MR EENNERE Y F
AEZE+EYREECEAMEE + MARIAMEE
— WHlSZAEER
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(2) 7K B 32 =
BENERBE KRR
—ANERRBZAKERRAR+ THRRE L RBE +EYIE
HARKBE - RBEMRANREZ G &
EREERFEE > RERTEERZAE BEXHHEH o
5-2 BERNAREFTHESR
MBRESBEEME - ENER - ZHNEE - YR+ BSFHE
BN LA RKROTE > B8O E & bk s i
B BHBNEHSSROT -
5-2-1 HEMHIBTH
WEME BT 5 5 BT R R T ~ R B R
NRE > RKETZ » FH2HES - 1

\\ \ // . QOQG
o G ol

QF Q\

_,'—/v} A
= = — —// ==
T = ) = /= == — /,

B51 WMAMHIZRATEH
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(1)4% & tf ¥l 4k R H
1) 87 AR A1 30 T B 22 R, 2 B U B R #R
Q og; =h ou (t) [ Gou(t) — Fog(t))
2) R 5 BR A
Q ogy = ag((t) (1 +#7ss ros) R dd(t)
+ Rss(t)) fs(t)
3) R IR 5 B
Q ogg =7g R lg(t)
A1)~ B M REMEEHES
Qgo = Qog; + Qogy — Q ogy
(2)# &A1 Bl B

Qg =—— (Gog(t) — @ig(t))

(3) 4 & M RE N R
1) HeB AR R B 22 SR 2 B U B R A
Q ig; =h in (t) (6 ig(t) — @ in(t))
2) MEIAREHEREHH KSR EE
Qogg = 7glzd(t) (o(t) +7is risp)
R dd(t) ) dd(t) fs(t)
3) BEMEAREEEY - LHESCEN BT
Qigg = Z egejngi oC gj(0ig(t)
= 6 i(t))
4) WEMENREEKER B
Q igy = # km &ig (Win(t) — Ws(6ig))
E 1)~4) BHBEMBANRECHER
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A
L o
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52 ZEAZFHEEBRKS(RE)FHE

(1)22 58 B A B b Rl i B O AT R

Q ag = hin (t) [ 6ig(t) — 6in(t)) Dg
(2) =28 P 4138 Jal o S I B AT

Q av = h ven(t) ( Gou(t) — @ in(t)) Dg
(3)22 R B 1 38 v YR B A L

Q as = his (t) ([ gis(t) — 6in(t)) Ds
(4)2% 58, B2 1 B 38 o 38 I B AT

Q ah = h ih (t) ( #h(t) — & in(t)) Dh
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B | BE ] KE 2 BE 3 BT 4| BEFLRE

1 25.70 25.70 25.80 25.60 25.72
2 27.40 27.60 27.90 27.60 27.67
3 27.10 27.00 27.30 27.20 27.15
4 27.00 27.00 27.00 26.80 26.97
5 27.40 27.50 27.60 27.30 27.48
6
7
8

27.50 27.40 27.60 27.40 27.48
32.80 32.30 32.00 33.40 32.47
32.90 32.90 32.60 33.30 32.87
9 35.00 33.90 34.00 34.60 34.23
10 37.40 37.00 37.10 36.20 36.97
11 36.90 37.00 37.90 39.70 37.73
12 36.60 37.70 37.50 38.70 37.62
13 39.50 39.30 40.30 40.60 39.88
14 36.60 36.60 36.60 38.90 36.98
15 36.10 36.00 37.10 38.20 36.75
16 36.20 35.20 35.20 35.90 35.48
17 35.70 34.70 34.40 34.80 34.78
18 31.10 31.10 31.10 31.30 31.13
19 30.00 30.20 30.20 30.30 30.18
20 29.40 29.60 29.70 29.50 29.58
21 28.30 28.50 28.60 28.70 28.53
22 27.70 27.60 28.00 27.60 27.75
23 28.20 28.40 28.50 28.40 28.40
24 28.00 28.00 28.20 28.10 28.08
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(1) = Fr e 32 78 & +25. 00
(2) 18 28 Fr 42 3 32 18 +121. 0
(3)38 & F 7 1 2 ¥ 4R +15 AR
(4) 155 %% 5 H5 6 H28H
(5) b 2 1 4% IRe R 0 BF304
(6) 158 5 &5 2R 29H 1Ff
(7) 452 5% 5 1 Rl T 2.59¢
B EEME(EXR) 0.01
OEBEE K& SRR 37.5°C
(1015 % 5 K & K R R 24.6°C
INEEEE XS HERE 91.553
DEEEE R EAHERE 32.535
(I3) 1 5% B K A K A 3.526 M/S
() BB 458 5 K oA /N JA 3 0.124 M/S
(19 9y 5 K 36 79 o /K VR B R ) R 8 0.235 HR/M
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1000.0
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1 7 A L 5 3R 0.6
NE¥) & 68 5 3 0.98
13 L RS AR 0.98
INEAER & 66 5 28 (ME 24 58) 0.0
(20) E i 1% B 0.99
V@S
+ 8 < R 0.25
T BEMEY & K55 0.25
REGHBME CEHEEE 0.75
OER T A {2 0.027 HR/M
(30) %% % B B i B 1.0
(D) £ 1 57 B B B B
ENTBEE TR 0.05
EN L EER T 0.05
8-2 ERERENHH
RET78%F 6H28H BthiE

E BERE SRR BERE =HARE 2BHE  35EHE
1 26.103  26.174  89.015  88.407  26.998 26 706
2 25.734  25.739  89.587  89.293  26.994 26 717
3 25.357  25.304  90.157  90.178  26.989 26 724
4 25.045  24.952  90.399  90.585  26.983  26.728
5 24.871  24.776  90.843  91.069  26.976 26 730
6 25.225  25.117  90.308  90.582  26.969 26 728
7 26.883  26.562  84.521  85.678  26.961 26 724
8 29.391  28.618  74.519  77.076  26.953  26.717
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9 32.422 31.367 62.221 64.729 26.946 26.711
10 35.359 34.211 48.467 49.656 26.942 26.708
11 37.341 35.973 39.191 39.753 26.941 26.711
12 38.610 36.983 34.069 34.382 26.946 26.725
13 40.117 37.500 32.533 32.535 26.959 26.751
14 40.754 37.077 34.039 36.035 26.981 26.791
15 40.317 35.973 37.726 42.108 27.017 26.846
16 38.555 34.234 43.629 50.093 27.067 26.915
17 35.819 32.495 51.928 98.131 27.132 26.996
18 33.224 30.569 61.366 67.958 27.209 27.085
19 31.601 29.182 68.304 75.813 27.295 27.179
20 30.647 28.500 12.278 79.522 27.387 27.274
21 29.872 27.925 75.445 82.556 27.483 27.367
22 29.216 27.443 78.066 84.949 27.579 27.457
23 28.648 27.032 79.683 86.179 27.675 27.542
24 28.251 26.792 82.960 89.209 27.769 27.620
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F(X)=KO+EKIX+K2X2 +K3X3 +K4X4 +K5%° +K6X6 + K7X7

JRSHE AR 5 [ i 5 A =X

KO= 6.7937251108986E— 001
K2= 2.9947350344903E— 002
K4= 2.3028934650368E— 004
K6=-1.1362392599692E— 006

K1= 5.4385459543127E— 002
K3=-6.8967124101296E— 003
K5= 1.5235646617787E— 005
K7= 1.8804883842276E—008

ELY) BE P J& 7K IR 8 BB ) (R B A B B 5 R =

KO= 9.5840372671688E—001
K2=-4.4711248790424E— 002
K4=-2.5373927454574E— 004
K6= 7.2386611932962E— 007

K1= 9.1454907620352E— 003
K3= 6.1154049160433E—003
K5=-6.1789697782135E— 006
K7=-1.3942263375990E— 008



o R = PR R I T 55

8-4 EI&R

(DAEBEEREA S =80 0 ) RPEAEER 2) R EgEER
J)ERMERN | MEBRBIALHAEZE BRI BREESARE
W B EYERBA N REEH RS > BRAEE S -

Q)P R R ERERE T EHE S EE AW S E g E%
AR B LB PR B R AR EET B = AR R MR o

OFEBFRACHFEZ —REBSAERCER AT ST
HeF 178 B B AR o 3l B 5 RS B R M 5 A R R o

0. FE R

B RMERREE TR TR R = R B RSE L 5 (E R A RIR
BE -~ THBEEEHEESEX AR R A LOTUS 123 #&H
HRBLE AL E > HAEwRWT -

9 - 1SR

(DB - 155 B B 41 S8 U S AR 41 SR i B - El P BT 380 8 2 R 5
W EAE - SRR SR o TR R A T AL R IR A e
PRATER B O T AtE 2B B eI BT - R
EEO~ICEL » ERRBEVIEFEES & IR » Rt

MES o

(2)F 9 - 253 B W41 S8 B W0 R R RS H 185 Lo » ) B (L S R
SIRBGR M TIRBEEB T ER > BEE~0BES » —
ME > EEBEEIURE SR REB AR A > %
BERMNRERE  REWH B EBMSMHEEEETSEE » 5
RESMAEREERE TREV0BAEL » H IR EEY I8 AR



56

BERTEHHBAKMHANEES

I o

BE9 - SRBEENEEENEEERE LY AEPTELE
VIR DI B R T WE S - T07E % 5 R B 2K Rl A0 48 1 8 B
B MIERFEARAW HE B0 > MEBE9 - 1KE9 - 3
HH > RENBEERREBRACHEFEARBERRE®A
ZHE O HETERBEEZARRERELERL  BEGEEUE
ERE(SEBMNARBKRERE TS EERNER » REE
PRI SRR B RERR 2 B A A AE E HERE o

(B HE - STTRBAER B2~ 680 B EK N KRR SE > 70 H
BAKARER > WRKRRAAENCHREFEZ U E S
FHR B &R - SR EER B RS o A SRERREE - 08 50 E K%
EWEMHSEBARMEMUEREESNER B SAT
HHEE > MBS RIBE RS ©

OE9 - 4R BEENHYRERRHEEEHES K AEREZR
FEARE G KB RAEREORERE - EURER(SELHR)
A RAHBERA > BUESHEENER  RELEB R G4
12H B EREUR » BB EHERS > RE~S%EA o

(69 - 553 L2 E B W EE L8 » [ O - 655 L3S E B 1
HEE > ARRE LB BRERART A WA 5w
HHMEAMAZE0.5CLIRN » R ARR AR E L3 7 HER AT o

MAEXERARFUEHAREC S ERERRETRESER
EHRLEEE > DREHREFEIRRREFEES ARG URE
Cih DifE FEMETIRE » {H3 3 & FH 7S M6 58 5 B W0t & W 4 ) E 4 1
Hl— B - T BEFE AR o



TEMPERATURE (DEO ()

G 3 1B 2 Y IR R A TR 57
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RELATIVE HUMIDITY (%)
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RELATIVE HUMIDITY (%)
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RELATIVE HUMIDITY (%)
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The Designing of Unit Greenhouse
Ya-Chung Liang Shing-Rong Kuo
Department of Forestry, N.T.U.

Abstract

This study is to suggest the framing of designing an unit
greeenhouse bas ed on the economic point of view, and to
propose the optimum control and model and stratified hard-
ware framework, in order to increase the expansibility of
greenhouses. In addition, it will recommend the utilization of
commercialized componenets as units of system design, and

elevate the renewing ability of greenhouse system.
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Applications of The Equipment and System
for Greenhouse Microclimates Control

abstract

The purpose of this study is to install a simple sensing
system for microclimates control in a fan-pad type greenhouse.
The simple sensing system has been installed in a greenhouses
located at Horticlture Department, National I-lan Institute of
Agriculture & Technology. The system also has been operated
to solve the problems such as stability and malfuction related
to the system’s operation.

The system is mainly classified as the temperature-
humidity control mode 1 and has been modified to satisfy the
control requirements. A computer program written by C-
Language has been created to model the temperature-humidity
control process. The equipment consists of 1 Personal Com-
puter (PC), 1 PC multifunction lab card (involve 12 analog /
digital converters, 2 digital/analog converters, 1 digital signal
input/output-and-counter card), 1 multiplexer & amplifier card,
SSR & relay driver board, 21 temperature sensors (AD590) and
some other microclimate sensors. T type thermalcouple is being
substituted by ADS590 type temperature sensor to measure the
temperature of soil layers, cover material, dry-wet bulb (both
indoor and outdoor) and the leaf surfaces ; and a significant
result has been found in this study. For the purpose of

measuring microclimates, the sensors which include 1 electric-
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directed type ventilation temperature-humidity sensor, 1 solar-

cell type radiation sensor, 1 goblet- generator type wind-speed

sensor and 1 rain inductor are installed in a Agricultural

Meteorological Data Acqusition station. This study shows that

the set-up system well controls the temperature and humidity

in the greenhouses.

Two other two contibutions are found from this study :

(1) the cost of the set-up system is as low as $10,000, and

(2) the experience gained from the installation provides us
much knowledge for future application.

As a result, the system set-up in this study can be applied to

the greenhouses which require a strictly environmental control.

keywords: greenhouse microclimates, the temperature-humidity

control model.
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Development of Environmental Control
System for Plastic Greenhouse

Summary
An environmental control system for plastic greenhouse
was developed. The system consists of the sensing system, con-

trol equipments and logical control device. The values of tem-
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perature, relative humidity and solar intensity were transmitted
to the control device and compared with the setting valaes. The
control stragety of the logical control device was developed by
the greenhouse microclimate model. The logical control circuit
device send the adequate signals to commend the control
equipments. From the long-term performance test, the average
deviations between control values and setting values of tempera-
ture was within 2 °C . The solar intensity within greenhouse
could keep a stable condition. No serious damages have
happened for the control system. Individual control device can

execute the specifical control work.
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Fig. 1. The Gable roof greenhouse.
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B Bl AREE BERE R = E BEZEE ARKHARE REHRE
Koo (C) (C ) (°C ( %6RH) (v/m)  w/m)
g 30 28.5 29.9 -0.1 63.5 420 88
45 28.7 30.5 0.5 63.1 470 90
9 : 00 28.6 30.0 0.0 65.5 437 127
15 28.9 30.6 0.6 65.2 323 94
30 28.9 30.3 0.3 65.1 369 107
45 29.7 31.6 1.6 59.1 523 118
10 . 00 30.4 31.7 1.7 61.6 527 119
15 30.4 31.8 1.8 64.6 472 106
30 30.3 32.7 2.7 68.9 311 75
45 30.0 31.2 1.2 75.7 381 86
11 : 00 30.3 31.8 1.8 72.4 171 40
15 28.8 30.3 0.3 90.1 108 25
30 27.1 29.2 -0.8 92.2 50 20
45 25.4 28.2 -1.8 95.5 84 20
12 . 00 25.7 29.0 -1.0 85.4 376 85
15 27.4 31.1 1.1 2.7 791 89
30 27.1 29.2 -0.2 64.5 965 109
45 28.2 31.7 1.7 63.5 704 80
13 . 00 28.8 32.2 2.2 64.2 390 105
15 29.3 32.1 2.1 67.6 630 71
30 29.4 31.9 1.9 73.6 320 72
45 29.3 31.4 1.4 78.2 250 o7
14 . 00 29.2 30.9 0.9 65.5 191 43
15 28.8 30.8 0.8 65.4 230 ol
30 28.9 31.4 1.4 64.8 724 89
45 30.5 32.5 2.9 67.1 416 94
15 : 00 31.1 31.3 1.3 69.2 483 108
15 30.4 32.5 2.5 70.2 450 101
30 30.7 32.0 2.0 71.1 393 80
45 30.1 32.1 2.1 65.2 307 69
16 . 00 29.8 32.1 2.1 66.3 400 90
15 30.1 31.7 1.7 67.5 378 85
30 30.2 31.3 1.3 68.5 360 81
45 30.0 30.6 0.6 70.6 302 68
17 : 00 30.1 30.2 0.2 71.6 276 62
BETEEE [ 31.1°C » BYMETHME 1 1.36C
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Fuzzy Control vs. Conventional PID Response

External disturbance

Setpoint

Temperature

1., IF the present temperature is
much lower than the setpoint and it is
falling quickly, THEN increase the out-
put greatly.

2. IF the present temperature is
slightly lower than the setpoint and is
rising quickly, THEN decrease the out-
put greatly.
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Stages of Fuzzy Processing

168
INFERENCE: "
(Taking the minimum)
10 PHA
=07 ARREREEE
=
[om
—
od
3
oo
1.0
o2
L
2 03

L 0 d0
SensorT input SensorT input

NS — Negative small )
ZR - Approx. zero Membership

L incti
PS - Positive small hlgge[osn
PM - Positive medium

Then Legical sum

(Adjustment) {Taking the
maximum)

DEFUZZIFICATION:

Centerof 0]
gravity — —1 <
location

Solution: a single value output

Source: Omron Electronics, Inc.
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INDUSTRIAL
METROLOGY

SCIENTIFIC
METROLOGY

¥ Absolute Measurement

TECHNICAL
DEVELOPMENT

¥ “tandards Fstablishmant

¥Precision
Instrumentation

*SAM Development

“teasurement QLA
¥ Automated Calibration

LEGAL
METROLOGY
¥Weights & Measures

Calibration
¥ Type Approval

A

METROLOGY
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Melrology Training
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SERVICE
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Center comparison
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BB REIRIEIRE
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R A B #
| Pl )il 10~50°C » £2°C
2 A J 50~90%RH» £5%
3 23 B >0.2~0.5K1ux
4 €O, 350~ 1500ppm
5 A 4 pH=5.0~8.0
6 T M R 0.5~2.0ms/cm
BAIRRERE
l.alEz B4 N WNCER
] S A 2.8 2% 5. % KKA
3.8 2§ R 6 . A & BF
1. A 4. BB 7.8 fE% 10 MR
M fie 2. BRM L REH®RE 8. EHE 11,8 7
3 R AN 6. FHimEfa O ALK 12. &1L
1. 3% B3 AT 4. 4R d B A1E5E
1% B A 1 2. BB (mAE -~ BE S KY) 5.k T
3. K IR AR X
1. 1B #% 4 ARFTIAM
Rk RA] 2.2 R EEEETER

3. R A
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A B A (KA~ B A B
# & 1% (PR,CA,CRC-+)

B LA R E A (pt-RTD,N1-RTD)

# AT (PTC,NTC,CTR)
DN A& AR A S (1CRE3T)
T ok R A (Te-Ni-Coa %)
Tk dh R

_%ﬁﬁﬁﬁwg

BT e Bt

B —ﬁ—f’&('ﬁﬂ Dk ahEm A KA E > SAV-IR

&)

- B (thermopile)
& EA(LiTa03 ~ PbTi03 ~ PZT-)
| L E A (HgCdTe ~ pbs--)

A (Insb ~ InAs ~ HgCdTe )

A ETRBREBASE

JURERAISFER
REBARDE
— Mok K Aol B |
— RAERX
— AR K AR E —HEHREA
g3 — EMHAARRASE
Bl | mix segaXENE (55 TABNE |
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EREBEEZRE
B4 B aH lux
&, (REA  fo)
X
M
4 100,000 — = 852> E£F > KFGAET
4 (9,300) (100,000 °9,300)
- (L LEI0B) KB ET —
(65,000 6,045) j=i
i < B E(TH 3E)RBAT =t
(35,000 °3,255) e
-§£uwmt%&T t
(32,000.2,976) LM/Uauw/ai
i '§%C%HWHX%KT
(25,000 2,325)
10,000 —
(930)
44
- THEHH
(3,500 324)
) 2ﬁMKM®~—-§”WT%§H@Hﬁ&fd&ﬂ
(2,000.190)
1,000(94)— « B & — EFHEEET
(1,000/94)
& 600(55)— « BH A wiES
(500-700,/47-66)
500(47)— « 4R# 347 (500 /47)
o HENE /
5 (400-500/37-47)
« B £ 45 (400-500,37-47) I /JU
« PARBAIT—AR(3 Tt)(250,22.7)
100(9) — « e L&y £ BT
x 2 (150-200/13.5-18)
80(7.3)—
B A R
15(1,4)— -« #E47 X# 30cm/11.8 in(15/1.4) €
G 10(1)— « & A 20 cm/7.9 in(10-15,/1-1.4)
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TR FERMD
£ | EHm(%) Tl HFE
£ 78.08
£y 20.95
& 0.93
—a s | 0.03
a0 1.8 E-3
=0 5.2 E-4 Md=28.966 g/mol
L 1.4 E-4
30 1.1 E-4 Mw
—&AALR |5.0 E-5 — =0.622
a1 8.6 E-6 Md
&, 5 E-5
KK A 0~4 Mw=18.016 g/mol
R IE (Humidity)

ABFARARGSE
AR AR B A B R LS (Hygrometer)
K43 (Moisture)

R RBM R X Tk 4E
R RO AR B4 KRG (Moisture Meter)
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O F H gk

ERAR | E Al £ B | gRAK | £ A £ ]

& A |0.15mm~300mm AR ER 10nV~ 100KV
% % | Img~30kg HAE A 1nA~1000A
0.5V~1000V
® & | -80°C2300°C RAER
(60Hz~1KHz)
A90N~T060KN 10mA~20A
7 XRE R
(50Kgf~200000Kgf) (60Hz~1VHz)
0~441VWPa
B 5 ®| 1pP~1uF(@I1KHz)
(0~4500Kg /cm?)
1074~10°Pa
b % E B | 100xF(@100Hz » 1KHz)

(10 ©~10"3mbar)

0.01~600LPM E fe 10-40~10+120Q

110V~240V > 1A~404A

R
= |

8~95% SR ES
PF=1.0> 0.5(LEAD » LAG)
110V~240V > 1A~HA

H % 4| 1072~10nW/sr.nm &9 E At
PI+1.0 > 0.5(LEAD » LAG)

TKV~T00KV/10~240V
R B % @ % | 200~1000 Im
60Hz
A} 0.01~18 GHz
20Hz~20KHz ok o &
¥ % A 101 ~10 mW
\ 124dB, 2500z R AT
BB A 0.045~26.5GHz
94dB, 1000Hz FS 3t
B A 1~10°CP B EE | 0.05~1.8Wb/n?
B o T 0~14PH ol % | 10 4~10Wb

& A 90~1500cd
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HE R RAZ 2 B R
HFP ] # 4 | B A & H
4| & & 4 CsF 15~80°C
7 | #® M 42 LiBr 5~80°C
11 | & # 4= Licl 5~80°C
23 | ® ® 47  CHyCOOK | 10~80°C
33 | # 1 & Mgl 5~80°C
43 | # B 47 K,C0, 5~80°C
5 | #& 4t 4 Nabr 5~80°C
70 | B 1 4p Kl 5~80°C
75 | & A6 47 NaCl 5~80°C
85 | & 1 47 KCl 5~80°C
08 | ®m m 4 K,S0, 5~80°C
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Quality Control Those procedures and activities developed
and implemented to produce a product/

measurement of required quality.

Quality Assessment . Those procedures and activities utilized

to verify that the quality control system is

operating with in acceptable limits.
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ABSTRACT

A greenhouse is a system integrating a number of interrelated
hardware and software components. Some of them are the
structure, the environmentwithin the structure, the crop grow-
ing facility, the materials handling equipment, the environmen-
tal control apparatus and strategies, the information processing
devices, and the management and labor forces. The ability to
integrate environment, plant culture, and man/machine system
is essential to a successful greenhouse operation. Recent techno-
logical advancements have brought new possibilities for com-
mercial greenhouse production systems. New greenhouse con-

struction materials and methods with advanced environmental
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control techniques, together with enhanced crop culturing
systems enable the establishment of precise production schedul-
ing. Automated crop production systems give a new look at
the efficiency of space utilization. All these are making effec-
tive greenhouse management an extremely challenging task.
The return on investment in such high technology operations
can be assured only through proper management. Decision mak-
ing is an essential part of a greenhouse manager’s daily job.
The level of the decision making that involved can be on a
daily or weekly basis (ie., operational planning), monthly or
seasonally basis (ie., tactical planning) or on a yearly basis (ie.,
strategical planning). Human intelligence and experience are
invaluable in decision making processes. However, a
significant portion of decision making effort must be devoted
to gathering and manipulation of information and data.
Computers, with their vast memory capacity and fast data
processing speed, may be used to provide support for reaching
informed and timely managerial decisions. The complexity of a
greenhouse system combined with the sophisticated design
process requires that its planning and operation include a large
number of decisions. Typically, decisions are made on the
situations under the subjects related to (1) structure / environ-
mental control, (2) crop production, (3) layout / materials hand-
ling, (4) labor / management, and (5) engineering economics.
This paper presents an overview of the software modules devel-
oped, the underlying fundamental idea governing their develop-
ment, the interrelationships among the modules, and the build-
ing of application packages by integrating selected modules

which is based on the "problem oriented" concept.
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Introduction to the technology of control
and sensor in rice processing plants
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An operator in a control room is able to surpervise the
operations of an entire plant without going to shop floors. This
is the main difference between automatic processing plants and
conventional plants. A controller in the control room
accomplishes the task preset according to processing
procedures. Therefore all the activities of the automatic

processing plant are in the charge of the control room.

The post-harvest processes of rice include mainly

weighing, moisture content measuring, quality testing, drying,
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husking, polishing and packing, etc. Among them, the collection
of dust and husk is required in the processes of drying, husking
and polishing. Also, rice might be stored for a period of time
in any stage of processes if necessary, and then be processed
subsequently. To achieve the purpose of both monitoring and
control, a programmable logic controller (PLC) in the control
room decides the signal output based on the logic and arithme-
tic operations of input signals from the sensors implemented in
process equipments.

Different automatic systems vary in their functions. How-
ever the basic principles for their design are similar. To be
expandable or modified in the future, it is necessary to be
fexible, programmable and modular in design; compatibility is
the basic requirements for integrating all equipments with dif-
ferent types or brands together. In order to be compatible,
signals and interfaces must be standardized. Therefore the
establishment of standard is an important work for agricultural
automation. An automatic plant is usually costly. With very few
operators in the shop floor, it will cause enormous loss if any
accident happens. Therefore Automatic Safety Systems are
essential. Complete maintenance and operation manuals are
very important for the instruction of operation, maintenance
and repair. The essence of agricultural automation is different
from industrial automation. To achieve expected results, both
agricultural environments and biological properties should be
taken into consideration in the stage of designing and plann-
ing.

As far as the current development of the society in Taiwan
is concerned, it is inevitable to promote the agricultural auto-
mation. The most important thing for consolidating the agricul-
tural automation is to integrate available manpowers, facilities
and finance for mapping out both basic and applied researches.



BP0 R P A B BRI R AT 2 A R 249

THFERARENE N REEZHENHE » REBTE REH
BrAFERANESEZEHL  DIERS R GRE B > [k FE L
EIHEXRABRCAE CBEFFEAEEKB0ELAMAELS » FREH A
#OMBLA  Her BN BTN TR > AERIBEEHL - 4
FUEBEHENTHL R E EEE -

T CHEBNIZEERRER

R  ERUERPEACEZN  BE¥BERBUE—X

B A VEAR LR WIESKE S KBERE R B Bk

HESEF » Hhwhk  BREEREEROEEEBERERIEE

MAAREA AR BE » A LEILETHERER > AREER
¥ (1) o

= -ERNMIBFHIERMZEE

BRI THERARABE e RRE » IEREEE
KEEMLIE -

fEREBEACEERMUE M RBRERARRES » ®E
FHE AW H 2 REAT R EBOBHEBE R » BN LB FRE & kE
WREFTERNEENS KB ZER > BEHEHEREERAE > 1k
MTREEEAEL  BROREEATHECREEARRERES » I
HEER G RESBEERES - ANFHERKER > WIEKT ST
WHNEN R A RRMEH 2% o

MBI T &R AT R a5 R 2k B & 8 Rl 38 i % - 0
ARBEREEEER L > AFMREABTHEMNER » DI Ei R



250 RERTEHBRBERKTHANGHE

oL ANRESHE » TR EREEHEE A - EERRAEEKERE
& RMOWRZEZEER » NI KRB R BEHPERE » iR
HEHHREKESREIARESIRC TR  AEBEELHREERR
ABBEEER  ERFEKRE -

-ERENIasR#HK

BRI T BB R MAES I TR&E KA FRERT LEHESH
MTEFERGRE > REGEEZED LT THRMEE  ZREL
RENMITREFEBEHREY  REEB ARV BEEFERZER
B ONEECH c EEPOTFERE TR S - EEERK
BN AT » B K B E AR MR RGE - BT R ER KW
AR » THHEHEERENANESD  FERTEEREF
{0 T RS R DU T MR T bR SRR  E ST R R AL A
L EMFEENREE  #EERKERLE > WAMREBEATRHERN
HEREARD » TUMBRES » ELETHEEREMTBK
FlRF W AT A R R DA RS - (FRRFSGEZH - TEEEEE
fs EEZERNEERRR EARBLSEETEAZHSKEREE
8 =% < BV > A HORRERUR » AMRBENBEEMESR » Dk
EEmE TR OREREE > TREREEGEEHY o

HEMLRHNRFIE—HESENWIE  EWHNERERE » K
T—REMWTERG NG EEEIMIMEEERIERAE - REBW
Fo & 1E H B ET AR # AT BOA B RS RERARY 5% o (HEREHREBRATEN
TR AI AL B E H R E T HEEMENT0% U L BA > h—8s
FEBRFARMARTHAENVER  LEEMEEXETERNEEK 25
FNERERM > FEXRNERE  TEAEREFE-FTHE-FHO
B UTMTESREFTES L TRBEZENRR TR LK



R 0 R o SR R AT i A 251

1,57 B+ B 2 #6238/

A R BN R R R o £
TR B BT » VL A B R LS T S HR RS
BT ERIER A 25 MR RN B - e
5 VRO IS | 5 A M0 FEA N A A RIS -
KN R B R R+ W (E A RN TR (A 36t R o
2 1E S 7 1 BT £ |

LR T B RS R R S R
TR T AE o BRI 7E G T o 31 TR 8 P L3 ¢ AT 75 40 VB »
S5 FE U RESE RSB+ 4T 2 S0 > DL 4 38 A 8
T o
3. & B LA T

HB L E RS B R R BB RS » TR E S B
T2 FE DL B A R A A RN (R B M T > £
B BB AR » IR LB 80% 10 & WAL » TR B B AL L B
AR B SRR T 920% » % 4R & WL 0 T R 45 40 (478 » 55
15 L7 8 0 B A (78 M A o

ik,

=~
B
it

MENSHEEZEIEHLWEE - ZHRIEHRLE o &
SEOR » FEBBETA R BRSNS K IIE S T o
5. R AL HE

R R B EE L TRIRTEN e ™ » 208 —RiEL »
EHERTHEE-ENHLE > NHEBWRE > THEZZE
HRTHFER » MRt EZEERENBE -

6. KBS SR B B ~ RS E Ml



252 B = B E BRI A g H AR

R HEBLEERAEFHMEH I CHE - BB HEEE

i » R TREVLE PRI SR A RE & A/ » B AR BEF AT Al REME ©
THEEE (EERRECHES)

RIBFHEEEN LS RE > QHELF » LHEPEXEE
LR E R > BEEEN R - B0 A REWN BN XL
BiRs  HENTHOFEOLRESIT - NGB
# o

8. RME T B (MTTR)

HEML TREESEREA » — BB EKE > FHIFHRA
BAERA > RAEEER > HABOPIEEGE  ERAEEEY
RRMBET Y] > ERERAMOBHIEERIRER

9. % # BT 4 i 7T 5 M (MTBF; MTTF)

HE{L TR R - Kb DBOTA /N R K
[ > SRR E RS Hib TRAARE SRR AER
DEERHSEE - WrlB#EN » TWERNE (MEAN TIME BE-
TWEEN FAILURES » MTBF)% FHZR{E R o4 SRR H Al 52 FERYFE AR ©
A &y (MEAN TIME TO FAILURES » MTTF) RI# BZK{ES
OB ESURENER  RBERTES2% -

10. 4% 7% 3 4%

GEBREZNABHBRBET T  BALETHT A » HL&E

Wt EEETHER, -
1L&L5F53 .

HE{L TR ESEHEERR  HELE > MERSAE

B BEEBENRE  AEFIEEE > MUBBLZ2#ERMH



FY 0 R ] B R AT o /A 253

FNEABEBIRREARIHNZRERK > TRERNEFEUE
—HEW I RBTRERRAMBEA R BRET R » EREMAL
REAEMEEL  BTESTRAKREISARHEER  HEEES
HARER  MERFHEARLBENT ~ FFHEREL - KibEE(l
RARKIEHEENBE | B TRWEERREFMERT TR o
Tk —fig B B LR R ET R AMEFI T T ES 2% .

1.5 M (Flexible) :
BT At HRBEFTRENR » RHEAEERETBFEA o W

TR BT W B R M S TT R T AR AL~ A DA R A e (LAY

HE o

2.7 =M (Programmable) :
BEHB IRV BREEEWHEEE L > BEFAMERS

KYERIER & » B B ST SR R B SR B W i - R E RS EAE

[ % ekAL - T EAET S ey Sy Bith Wi wiig i » DU B 2 4 E S

WEXEATEEM RN EEEE B R o HEER

MEVEET » — M ERBBELFERE RS EEE  EREkEnT

BAEsi&E - B E b TRESRAEM R TER B4 8

R FEZFRPEMOATERE -

3. & FH Ak (Modular) :
BT At R SRR ETE FEU R EEEENE

o et EHEIE E R EEL o

4 fE 464k (Standaredized) :
I~ SRR R M AL E AR E R » R R

LR T BRI I E R » RES BB Gk WE B4

BIRTHAXLFEMERSF  EENAE > S - b BEME



254 B =R E B RSN & 5%

¥ RES B I B A E o
5. ¥E/EM: (Accurate) ©

R BES IR B E YR EE > TREE R HIAW A E o #
QEZ R b B K 2R W E 6 YE A BT BE R R R W AR B R
BERE  BERERRIHBMAEBRRNLE o

6.8 & M (Stable) :

HEREN AR T EHEABENELLE  E6BE RS
BHERET > M EBEUNTHERATFELRE - BE -~ BB TE
BRI BT RIERMOE » A BEPERM AR S ~ ¥R -
B BREMESHE > LHRERERSCRB T EEEME
Rt e —REGCE XM ARERER » AR K E o
T 2 1 = JH Bt S A Y 22 RO ET Al 0 IR IF IR » AR T
RESHEA ©

7.8 (Fault Tolerant) :

HINEERG SR T ZH EEHSER N B
T e E MR SER B E WS ERE - TUH
B UDHA R G HEHI B - R RIS T I e 0 EH—FE
Dl EsheEi Rl e 2 A E Ay > B R IR 48
REBHABEE o —RMTF » BHRLHAREGHEL > T

8. (Friendly) :

MEEEGHE 52514 > HARGEEREZG SR
F2HcEE  HEEHES2YARRBER AN  AEHE
AZB8NEHTHERE (Default value) » NEHFEHE®H A o

9.2 2% (Safe) :
RTHGEZENNIRERENEREE > VAL EE

il



BT T R 2 o) B IR AT o2 A AR 255

LM HEEHEBE N H S (Interlocking) » TN T3 & {8
BRI EMER » PR E R HER > THERERNHE
HFER > LERGEHER - NLBEREERFEEERERHAE
HREEARRE > VAKEFPIFEERRR HR A CEE
EAE R E (Key lock)ELE S (Password ) {538 » DIBHIE A
REREWE -

104895 14 (Cost Effective)

ERBERZREHAPLOEE » WRREEBOSITER -
HHFIE B R b - 20 - BEA BRI = — A > BHE— A
ZRE BHEDERKEMRBFRESER o RERERERFEEN
FIFH B BB R aet o

1.3 41t (Documentary)
TRt RN ERAE ~ MERE R AR T - WREHR BT B A BRAE
HEME K B2 Al B o
TEREHHRHE D - BAEZTEKXPEH [ (PLC) » A
R EAIFHIRRET 2RV EE i - HEEHBER KT ER b8k
1fizk 20
BREEUEIEXAPARNEERREMEA » RFEZHHL
R R R RRE LAY R E—FFRENRN » TREEIHHNBER -
SBHIARER C AP KR (RS ) MR B RS BT R
M ABEANAKERE  DLERKREYH > FHEAGEE > hEREH
TH K W R ERH & BRI G R R R A B B AR BN ET o M
T W 2tk > R B AT — RS R R
RO A 2R SEEL B ~ ROK LS R ARG - B THUE F R LEE »
Al LA R R R R A R — REGIREN18% ~20% A7 » IR AR i 1



256 I R B R E R A

FIMHERE  BREEREN > S—RERBWER L MK
RERR O KB KEREIR15% ~13% A o it —2k » FAEE DR i
BBRWHIRE  RECRAMOERE (4) » WHTURA R -
RTERBEMTEEHL  FBEATHR  SREETSH =4
BE > BHSH R MRS RERN T EBLRE > KFEEE %
RERTI THA—EHEBRA TR A8 LA  TETIE
ER BRI AR LS » B ~ W B RET wmg
RETHH LUK A - T8 HAEG SRR TREHE - 2
AFAER R TR — UM TS EE CREREERM
AME EDARE R B B B R R B R o
BRRBARTHDAG A BREEERARIBLRIK LS
R GIRIEA BEAI - SRR LSS R TT A
DR TR E - HHIRE—F “RRAS S EREURRT o

I RERBRMEIEERE

DHBTENEESRE S B AT E BN » kst —=5
BEBGEOBRYMN T E RS B L AR E  WEEEER
BEAR RALEEREABRERER M- A%ET R
ABRSEBEEH(CRAHNRI A BT L BEE L RERY
RSO - FE R BRI P B BV R AT S B 4 - 3 g
Hi S B R R LA S HE 2%

L.t TR2RIEE ~ ThRE ~ 0 THAE o

2R TREREFMETES -
3RS ~ JofE ~ MR R R R A g o
4 FIHEBETHEERESE

5. PREFHHE ~ WIFRBE BB MR o



BN TR R BT < i 257

6.5¢ LERMAMBRIFARCBEIHETERE (BE) -
T.ANBZIIREBREEETMR -
8RB EFEMIHA MY R (WKHR) °
EATEERTHE T » TR & RSB o

L SA
/N ﬁ%'u e

—ERIH LR £ EENHEERE o DR BB
THEES - TENBREEBEEEN T B8R » NEFTDUER
SENITHEES AT REWEE > ARTUEE -ERRTFENLRZHN
TAEREE » UIRG[EEPRRKAREESR  AAREBEABRME T -

t-2FZ8H

1. MAMTEHBLEMHSE ERE" - BEIREBAMBRAE
MR - ML EBARRERBM T ESEREM R ENER AR
ERMAHAERRTORE > REA+—FANAZ+HH -

2.7 EEASEAEARKKBENT AT LIELR S REERERK
CEZERETMN H~HIZBAERERKIESREHEHR B
HA+HE—-HIZ+"He

3.7 BEBAEREIEKEHEENTHIELERR S BEHERIH
BEZMEETM ~H-HIZEBREEEERTEEZREHERN B
BA+E—-HZ+HZH-

4 LT BRYBEREREMESRRZHRBER" > BRgH
05t & NCS 81-04422-E-002-07 #isk



258 B E R E B R B A S H

i 53 10
W& & ok &E i
KERRE
57, J
SEEER ——| B S (G
‘ |
¥ X

fuse (M, k)

B—: BRINIEEZER



5P I R 2 o L R 5 i o2 A 259

it iy
i {3 g
a "
' ®
W L
i X g
0 og -
B & B | | Baw | =
o
e [
'\ _}ég'
%
& 1=
[ { @
)
Bt e L
o focgn
i ] YE 4 i M 4 H M 41




260 BERZEEHBRRRMAN GHE

=
REERAEREEERM i
1 =il
T 2
REEH B| K
W E s | B 4
STEBE S ]
PE A i e i B Ep| & W
ELmBR S x| H BALRERE
EERVREHSE | & % |~ &
E L w R i KA E F
122

2
B fEE N B
2 4
AR AL AR rh R R | —
(PLC) i il
l T
T 121
EHERERE ~
R MR AR R

BRI L&A
B gha% TR ER M
Bl B BEEER
R R 0
SEEEER IR
R R

I T R

B=:-HBRNILESHERHZES



Sy IMNE SR e 261

RS AR LR R
oo BE | |EF B & | | 2 B | RmEsEE
EHEREEE
BEHE | |BRE| & KkE| | BkiE
T B
WEERE
&R
| I
B & %
BRRER
REER

B ERWERREE



g HE

L

'j,‘

HIRH B R B

A

1

Aiii

262

Y o [
_ — AN N _I.
- _?¢ @mﬁx&&®¥l¢““ ® P
e | A
| _ = \ L]
ﬁ¢ o “_T¢ @Mﬁﬁﬁa®x|¢““ ® | Kouw
2 K = <l ﬁ¢ © /12
| o |e8gwrro ) |
¥ _“ — A n o /_ °
- __T¢ @mﬁiﬁ%@yl¢“_ Wummx¢¢ L
] _ || * >
—H o 7 “?¢ @mﬁﬁﬁ&@¥l¢““m R
n _ || %
W | —~ N : _1
" _ T 2 1 ool 4 _ _ %
A . M | _le @/O\.%i@w&ﬂ@\_llv“ “ M L [~
e — g 1 - NN o
|||||||| g Y e Qmﬁxﬁﬁexl¢__& T O HH¥EO
wm ¥ “ | ® N\ “ _ WMM H_ W
3 | 2 | O oR$¥¥O Tl.v_ |
£\ I < N —
sdF i B | o | 08wwxro T¢““
o) | - < MJI
A “?¢ @mﬁﬁﬁﬁaxl¢““ o% )
ol | = N ok
Q“W “ [ @@%iﬁ%®_|¢““ _W A%WI%I
__: || ank e Q
O] 2 “f¢ @Wﬁa&a@Ji¢“x ’
< [l =
|.__ I ._ 4 g

BL:ERNIBEBHLRAREER



B0 TR A 1 B R B4 o 263

®1 IRATHBRBEER LR

RS-y K i 2 w8 | R TR SR SR B

1 L B AR O - TR | B B AR OR - R | T A R
R EEeE e | B AERRRRE | HERRORE

2 HEEEE iy MR LR | DR T A L | 2K HBREH ALY

it o EEHRERRT - B E
HEBAS » BRERAH
* MTTR&E o
3. PR AR o SRR AR o ER R R B R o

4 PERURREL BN | HHIS R ERENIR | B &5
BT HENRARFIED o | REBE A TS E

5. B AW m B IhEE o REEHERCAR o EREHERS » BEdE
ERREBEE-

6. 5 HER2EThEE » T HE B2 Erhie » L~ B - R
2 BT TR
(MT T R4) o

T2 MREARHRAAER LK

AR R EI S 1o A AT AR S PR SR O B B
mF | EHEES — R FEISEE S (BASIC | BEESHEHIEBE L
AR FORTRAN,C, HESRHM > B2EHE
TheE T S IE ASSEMBLY etc.) RAmZGlE S » SHET8E
R T BT BEERES
BRI A TR IR S
= 9% | BER BB SRR ~ BréE
H ® %?"’ﬁ%mﬁ wEb | AR (ERRE) | TERSBETLE
0 H O|RIOFSEE | BotEst DLgc 2D e R SR > EUAS:
B » RS 1R H O BB R R R
PR 1 /T A
RAAEED | FHE > E R | B BEME | BN BE
P e S ENIPG e
M | BREARET | RS RS, | e
BRI BT
ABEE | RELEBER | BNRERNEHRE | gitsns > k5=




s

PEE BRI RT R S

264 B =

B W %

BRINE :

Bt BALSE > EERF A SRR MU ER i 7 1T -
B KA G R A A R I R B R R R AT DAAE
nLLES &
THRB(TEFHFBEAE)M -

SNEMAR G » R —HBR > S 52 B0 e
o WIREROLER  BHACKE > HREHEE  HERELE
B ERREGFCER > BIESOET LA » ¥ AREZH
EEREEEZVEPBRTHARE  RERLEHBIHBEED -
AERERARTSEE > FHEREEREEEA - HHAFD
00 MERELS DRMAA ? WiHRME A T MEA o
ERBELE(BREMEM)E -

BEMERM BT —ELAHBEEBELERE  BEB =25 78
o BB -BHAMTESL > #BTeAHb ABED » 8]IE » "t
screen’ K&E#HH - BMAKEB B HAfFALMUEERNK - the
TRBRER  ETRTES > METHTEE 486 » TR TEEL M
& o BEFMS UPS, Printer > EIE » KN EHIMABE KL E
JLIEA ©

REEHRE > SMERAETE RS  WRREN =T8T
PREERTE  HEE=1+A% +ABBREN+AET o

BAHRMACHIRE AT - — T EHKRERMHBERZ 1658 » 1



= S 265

TR IR ABYEEISE » REERERTE o
fRiEESR(ERERR)RA -

—EAf B RERETCENERME » WK ?
ERE(EEMERE -

A -
REB(ZHATE :

BHRAECRESEE ZHERECTHRET » BEE—RU
—THEARBHEA » —F—BHATTEEEHE 2 EE  BEEHEL
R 0 S RS ABIRSE o Bh A IS R RO (A o At SR ot B
T TS E - BMEHMEAMAFEAEBRTAR =50 H
L3 1 20 BAT T 2 o AR MR AL BT > BRAPTRE S M R T8 TN E »
H” RWA” F1E > MARBBRASIEI~4BMT » 5~6F B > T

THEZEREBFEMM 2B o LUHB1E % R B th T Bk & R
EREMSERE  EHERMAKEME

ERB(EEMEMMBRE -
R ARAAEAL > TN ERTUERE -
SEE(IMBRREERT)M -
R8T BEREELE -
BRREH(ZHAT)E -
B REE o
THRH(EFHEHAE)M -
KREBERNMELES > KRS  —RETEEE - %



266 IR E R BRI g H %

TEEENERERE » RERLERKE  EEHERE EHRARE
iHE  CHIASREADUENEE SABAEEEEOBRAER
o BRMEBREERIVEBLEEER > RIEEFEE » iR
fE o BETAM RRAIME - EMBNWELRMEEGHE  AHETHES
BEEMSIHEE YR FREEEBEAMELR - 5—FE
RoDEBERMEEFEAASEEFERE  @WHE/D - H+%F > X
MW > MEANRRFINBRERAKETEASENEE ?

BRINB (REFR)E -

HE_EMENS » BER/AD > WITFHEE > RERET - W5 —1HE
FIEREEN G - R RS ER B o B—FH > HLEREE S
NERE - e BtFREARE S ME-
RRW(EREMEM) :

NEREBEFEER » RAGEHEES » ARAFIHA o Tk
R HEBTRENEL R
MEER B (B PR :

BRAGHRBHERS > BHRTTHEE  BERE—ERHE
BB » SIF s o BRERARRER » BINEERRA > Bl
MAFAKNHEERES » ATERTFNRRESBERER > B4
—H BRUOHENEH  FTRUANEERR  BRAS » BiZ&ES -
REBRELDARKES > EETS - MALRHEBRNRHTHLER
M EEBRE o
ITRB(EABRIR)BER

RBEEWRBRERECBAT > SREAMRBRELEE > R—F
MBIERERE ? RERMTE ?E2E - EETBEREET - B



L= N 267

AENRENRGE  BRLEHFSHEANEETEA - #EHH5E -
EEBRET Rt oRHHTHRBEE - £HEHHE » EBUTH
Broui BREXEETHZHNZ T EEHERENEE > fla
B AEEHOEMIERIRTSRF > A EERAE » 581%
FEE » N EAER - B E R AR o

BRANE (BEFR) -

W st e e e+ oA » MFHBIMWABRT 4 EZ
HEURFEACAS SRR MTUAFEES —EERNERS
RN REREREB RN R GHE -

HTB(ERXEHR) :

BRELEHERE  BWRANREARAERCBEEREGT —RE® - H©
EETERRER  BWAEEREETUES » BEERBETIHELE
PRENRENERAERE > E - LEEAPAERRANEEE
AEZFHBREREE WXV E2HY > PEHNY > HERHF—E
REFE - AR(EHPERE > =~ WERTIWET » HEHER - SEHE - G
BON/OFF ZFDEMAT - AEFZEEREREWMA > RBEL
2

THB(TEFBMEHAE)E -

GEFTRWERE  BRMMERRTE - B~ BRE - LEE+S
HE IS EREZREAF > MEBEERRABE » &
WmERAFEEMEMELMES » BRULIERZ o
REB(BABRKR) :

RE-HEE  EERIINBELHSHY > MBEZAYLU
BEBREIM S -



268 BERTEHBRAKTHANGHSE

MY A TR THESHERA  FEMBTHRY
AFTRER#E - MY & B B B R R T R > (B vk
PUMo R o T BEEE 2 P07 U BEF Rt + 48 1 > DURR bk 5 1 8
BER B S0 B Ry R A I B R H AT SR B BT R o R o

PRINE(BHEM)E

TR REMEZCHAR SR LA RETE >
HIP= R ASE R (o (o

EREMEAARD) :

SREEHLRAEAMBRER  BESERCME LT 2R
AOELME > TR ARELHBI TET LRI ERER FTER
P BB AR c R EEES e -
HAR P HABREARATETER TER « EMMAERLES »
SR EE » R R AR LR RS E
ERFET  EXRTUEEHCEEHEN » RBEER > BBEK
BE5R o BHRSOBOREE AR BI040 /NG & SCE HE R T o
BES ARMERMEENRF » EFE > ROUPEAREHRS -
HARRE  MARMTAME - RBEME > BERKG > SREESE
HEXHRZEEHIW o

PRt (B ABER)

HAEWBEIE > R — L SEREHEREEEET
Fl > ERBREF=FEET  —HEHE > —@ W% —HIHE
BESEBOARBREHERRE  (ERTOEECRASY - 8
MBERFRYSE  HENEABABREESREHENE  SE2
WA -~ L LR EHIE > BRER AR SREE > THEES
BORFERE IR BT SR TTHER G EHH » RIFEFREAR - i



BFoe B

2

B 269

BEHEZAHHE MRS — R AFEEZNEE - B4 2R
PRV - AR L T BHMIEH TR HER » T8 5% » 10FE K
20 AR TSRS » MR R R AR » HAETLM » AL
R EARRR T KT RIEEBARYE » FREEEM - 58 IE
DA —% > BTLLEBHE bR T EMORTE » W BEMUIEEW » FRLLKEE )
WARK » BIGEMH 2K » R —EAREE A o WENFERATEFA -
FRETAF A » TREGEE » th W RENEH » HREBBEIFEE L TR E
THEA > ATREDIR AR » REERCK » Pl B R s EESBIEER
HAtt+om&  HUEURSBN+oEETEA » RS RRIE
HEERE > MEESEERRE T MG REEER o LIS
R P -HEEN > A8 —EHENBREETDA » HAME
ARG TRRHEEFAMBBBERAS » B& » HAKTEE
ESpZE SRR AN ¢ i

ZEREN=ZHAF) :

RBEEFREECEE ) BE LHERMAZEATNERE » 1=
GRFAZBBEAR  MARERIUFRED  E—AFTTEFR » 5
LEBENCHE NS EEZ2EERTIE BEETLUS
BEIENEE BRACKARETUERELRET - SHBESTS
ASMEERE > RIMQBIEE > TRERA TSR > REH
ARIAZ FERMBER S o REMBE BT > BERBYBR
B SR BTN > BRI 3R APIRE 2 £ 1 B2 R 2K BURF A0 SR8 Bl » fHK
RUNHKELERZ BT HE s AEQARTE  BERNESEH BT
IR REME-H  EHEHISECMAE  TREREGEEER
BECHAE  BEEY > FELARBE M EREREEE
MIIAEF G E o S BB BEMERERE I EREHEE S
MY T DR SE - EE R BRI S 2 > W2 A0 B A {8 5 7]



270 BERTHERABMHN EEE

M AT ? R B EEELES - A ERRBEREREZEHEE (cont —
rolloer) EMRTERENEERELRER - IRETHEKREK -
HMEEK, WRBW—EHA > LEWES > HERDIICHEH & EH
o BESHURMACRESALLRE  EW-OEHERER
B BETEREDERE  MEHAREBRERESN ITFHAR
BE - BRGEERBMNIREER  AEREELEFEKEHER
SRS > MEEEE BB EEK -  BHi G BBRERAREER
B-REHE —ERENAS  REBSHFHASEHIZRMEN  BHHE
EHRER BEH HETERE AHEESRERFBEZHEFERL
BoHETIMAHEET WAWHR  MEHHERKWEF » LR
CEEERNAHEAETSE ) UDHEZHME LEMMEUIMERER -
RIEF (LMW :

REEHB/NMETIE BEEFLAZTCRERTESH »
RAETARBE=ZSAAEAEEFEIBZEE > BFETERMAE -
R ERE - B HEAF LT - FEHA > HEBREHEAF
EWIT > BRBOE > MAEERE T > WHERMMIEREE °
SEAB(REEERTL) :

BEECGEVNEREERARE BT MHEBRE > AEEZE
+REBORER > M LEBERXES(ABK  TEEAURARIZENR X
MERE R DAL IS TE R 5 ERSIES » LAEAEWRBEC/EY -
ITRB(EREBIR):

R BELRH » TREMEHLKE - FRUEMTESX -
NEBEFRE » ERBRAH » BEERBERZBX > MERELHER
T o



s & H @ 271

NFE (DY

Po A R S R LA — ERRER > B TR A B R M
B T S T AN R A o T R SR S R M
FEE N o B E TS IR A B A A BB o

SRFHBNEEE A MRUERES —([E AT FroE
B AT RS — R A A B S o
BrhE(BEAEER)

BB R AT SRR MR HELTHS
MFEEE  BFEYRELNTHTE  KEZNEHRSN » HHE
EASEET > MBERHIERS TAELEASSRITRE » 2
B A TR ERE A BARES TS o T HE
Mo BREAENAEERS  AEBRBETANEEEREHERY -
RN R EELEENTEN > AL HE > MELERETR
Bl A LE S MEY > BAERNE > B H AN ?

B WREABEELRS » XEE > XA8 > W E LS -
B0 TR 2 SRR » HATMBR Y - & KRN aER St —
e > H&BERN A GRS 2 BiE—BEE > BOTE o
PR AN E (R :

AR A SR ETEERT S TIF?
EME(EHFBEHAR)

(PR G5 25 A8 B9 3 0 LUSE 4T o
FTHB(EHFEHAR) :

BREMAEHME  NBESEXR - EHRHATRT AR



272 I = B B R R A e & 2R

FEEHRIN ) BHAERANMSREE NELTRENAGES > 58
RERTICH  REFHEE T BEERIE LA HEERERE L
Te > PH=4 > BEOEHEHOERKEFT » SEHOEMELED
B — BB > GATTINA » HEBEIR » FEEER » IR T Wk > 17
BHAMIET - e EETERM > R THEE » (D 2RI AN R EH
e HEZHM » WMBEREBEFEE CTEFHFRRE > MoBW S —HE
BN ES » BN S T R RAGERF A - DUKEAEHF
G JEARMEEF  MRAERE LI > WEBEEEEEEFT 5

& BEBERSE 104 » MEEMAREN A ZESOE » 100EH T
LEIER - tHEE  SABLET ©

BRICHE (S &R SERN) A
HHAAHRHA AT ESERL KRG BIFNIEH ?
ETRB(EF@GHAE) :

BT EE R ZFR > BB T X8 - HOEXMERALE A
EIOLPE o EYITERERIE ) BEW > A/ EEFEUCRETEHS -
FEEE B EARLEYRESArn > —EF o EEL A BB NHE
WRER > RAEEIA > EREERE - EMEFYEREBEIN
PRI IE (B WEMBEFR)

FEAFEELK » AR A2%E > ERGHEETREEM T EME
IFEE > HEIBUTERE10% K » BEFHRREER » TaEE R
HEURE - EEERE LESF > — B8 BEREXRE > EHE
i 0 BAZRE > ERFHERME A AFREEEERTTE » 2MEEE
BN BRARY » W= REE W DR B — & F - HERETREGA
PAREE > EMEME X MEERHEREMRELR  TEES  FE
AT GBTREEEN  MERER  THRNT - BEEEHLA



B & ® @ 273

BEE M AR o

S EEXTH  GEBRARNEHL  BEWH  BEHE > H
HIE “AEFEHATR BRI REEME? 2T 2 XE T mbEL > R T
N B REST B Il = (8 (E Y 78 KRB LARA5E 2

FHB(EFAGEHAE) :

TP RE A RERR IR - AR A EREE -
BRICHE (B FERFRZEAR) ¢

GRS BOR » FTHRAEBKRETA SENEE - a2 S
Bk MATEGHRCATEA L O HEER -
RXR(EARERR) :

BEABRMT  GBERRFRIETE > MHEXKE > FHEME
B RREGESS » HESFHMMAEHE S HE

BRIEE (LR AR) -

HEEFRILELOME TXEERHTERE LK &
T E L H B TRERB R » BILE B R TIF » B AT th (R %
EWBE:  BERMREEIRF—HEHE  AHESTRUREGH
VAT E > BYEBCHE > FRMAERERGEAL -

PRiEER(ERERR) :

B mE NG REZAEFEY > BEREERSEFRMEE
THREREREWREMTE RGNS EREH -

RET(EAEER)

EERRRBEILN » KNEBEREPEREHGHEREHEE > FH
B E AR - 55— EEE R RMER RKERAMER > TaEEH RS ?



274 BEREEE B R M S HE

BERCBEETRRIATRANERY - BEASHBEOER -
ABETLAEE  TEUTH  BENREHEETS2ADET »
FRLLET AT SR BEIR T o 4R A B 4 A O
RN ELIERN B TR EE 2

RRE(ZBAT)HR -

KA IHBRE LR AL B EZHE  RTEE
ToRT ERB—BEE WRISHA# -0 WEZEESRVAE
SRR A1 o % WA 2 B R R A B R
Al B 3 TR MR » RS R — BT o

BUATE 80t 2 26 4 SR 2 — BTG » B E U 0 24
SR M IOt » IR A R 7+ RSN A T
HER L - T E S E TR BT A » b
HEMEALL © RS R MR » HEEFB— EER— 0BT
fFERIRE

BRINE(BHAT) S :

B AR BT o HIEMER » EREGEHLE—BE - B
o A RKB ML E o



Bt & % 4 B

TBREREREGRER
1T BB RHEEA

BRI YR

BB E BT B

BEAERER

i

SERERTR
SR PN
h PSR R

LA S R B R

JrR SR i B8 e B B R
mEREEHEERN
HEETHARR
H AT HEER
AR TH AR
ELiLas
BT IO

FEE
EES3a
Hil R
MERE
PR
iR
LS
BR5E
SRITE 56
e R 5%
FRE
EIES S
3 B 3L
Bl
PR AR
EF &
3G
X B
JE)IL5%
W
8

2

ZERR
BRES
PREIE
BR L 2%
ARY
BRE
F M

BRE
Run g
HR
T ¥
5 M et
PRERAE
HEHE
g
HFEE

RV

TR

7K 2K
B I

NG

PREEIR
PR R
BhiE

ik

BER

5 H B

PR o e

PREE{Z

%=
R

HE A

L]
;£
R

B E

BROCHE

275



276

BB b

T o bt & # $ 0
T H B sE & Fr

T B B B W Pt
fEABERGE
A g
NS SRR
BHEEEWRRS

B RN RS

T W R S R
BRERENRS
ERACEE TR T
EEATEEA

BREMETR

TR

B ATEIR R

BT
TR
ZE e
BESG
L
FEE
MR
R %
LIS
==
REE
HrRE
e
A
EIFERE
ik 3 E2
B A
HZaH
EL e
wHiRE
PRER SR
FE T IE
LIE=
Sl

BRIE X
HEX
FE B
=1 R
RIEE

EBHH;
RiRE
M
g )
B X%
BEE
Jiia)-7
B 855

PERELR
b p s
(GRS
Y
M
BRE A

IR

GRE 0%
i
M
CNAE 4
EHEE

P
EMA
B 85

PREGFR
BRI
S

=Sl
B AH L
MEIE

{6t

btE =Y

TRE B

Fis &
PRIEM

[ yN=
T E
E1GTT



R BB 57 Fr
A
b %% B
b & B S
MR
;3

*OE OB B
o ofE RE FE I
H H H & H

H

K B
BEoE R g
iR OR B
H %R
HogE B
£ gt

B S Skt
BRI Uk
RERHEAFE]

= &5 -~ H
T E B %
e AEY
RAHRAFE

B & B B & H @ B B o £ o> o & B o bt o

W
FEIE R
FOHRAL
PREFE 7K
BB
2R
TR
i
fE R
RAE it
H 2R
BB
bR R
Rk
2
Hef
R
= 3°¢-
HEE
#E8HE
HF5IE
Rtz
&R
EZ s
LB

i
i
48

277

#E BDbE REY

={1113

BRIGRE W



BEBREAGAMNE AT E LA

I G N o

WEERE CBEME

WITHRE © BnE

F R OEENE

O B EEEREREAR
G R 40 IE B 1895%
(04) 3302301

A H F D BRERSCF R
& o i A AR RS 300%7%
(04) 2130862

PERE AT+ ALK FEE

ISBN 957-00-1547-0



	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194
	195
	196
	197
	198
	199
	200
	201
	202
	203
	204
	205
	206
	207
	208
	209
	210
	211
	212
	213
	214
	215
	216
	217
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	247
	248
	249
	250
	251
	252
	253
	254
	255
	256
	257
	258
	259
	260
	261
	262
	263
	264
	265
	266
	267
	268
	269
	270
	271
	272
	273
	274
	275
	276
	277
	278
	279
	280
	281
	282
	283
	284
	285
	286
	287
	288


