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DIGITAL COMPUTER
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Fig. 1 Analog computer setup for humidity control system.
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K estimated from rise time in 109% RH
changes of desired value.
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Fig. 5 Characteristics of proportional sensitivity
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Fig. 6 Characteristics of integral time 77 esti-

mated from 10% settling time in 10% RH
changes of desired value.

Environ. Control in Biol. (4431 5)



rise time (sec)
[
o

N
(o]

0 260 200

600
Ti{sec)

Fig. 7 Characteristics of integral time 7Ty esti-
mated from rise time in 109% RH changes
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Fig. 8 Characteristics -of integral time 77 esti-
mated from I.A.E. in steady-state disturb-
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mated from rise time in 10% RH changes
of desired value.

D B a7z To ORFHET, (A), (B) vidTe Rk
HB. ThbiRwThd BREELICET B RHE T
THEATA—2EL, K, Tr 3EET K=1, Tr=200
sec & LTH5.

92 (46)

K=l
L Ti=200sec

o
(o]

1.AE(% min)

20

—

) ’ 6 20

To(sec)

Fig. 11 Characteristics of derivative time Tp esti-
mated from I.A.E. in steady-state dis-
turbance.

2 & Fig. 11 ehglick d Tp ofEERRT. T
iz K, Tr oL & LFREEO LAE. 252k To OFF
orgisa—x2L, K, Tr 3HIREFAHRTH 5.
Fig. 9 55 7=2sec T Tp=20sec, t=10sec TiL
20=Tp<30 BENTNEEEL B DT EBTEDN, £
DEIBEVZV., LhL, t=20sec Tz Tp » 30
sec 25 40sec & LB ONT T VX~ vV
MEDT LR BEMFEOH LB ELL LS. £ h
i, T=20sec TIX (A), (B) WH#» 51T 3<Tp<20
sec MEE L\,

2 ¥z Fig. 10 75, 7. EbEEr:, 7=10, 20sec
Ti% To ORI L TRERZRIZ SRV, LaL
t=2sec TIX Tp=30 LI L DK EREICR S LHMHVER
PEED, HIEED 60% VL 70% 55 R SRR
L, BREEDIO% IERZFHITGEL RS, £hik,
t=2sec DL To=30 TILBERMERE Y, Licit-
< Fig. 9, Fig. 10 » 5 © Offlic bbb bF BiFh
BIERHE 2 T 53541013, 3 Tp<20sec HEB{E
THHLIERTE S,

2 ¥z Fig. 11 »LEWREER R 5 44ELIex LT
i, T Oz rb ST To O X 5KERELIF
A ohirvs, Lo L, t=2sec T Tp=40sec TIIH5
ERREED, ENVCICHZECRRL LSR5 DT
LAE. Ml EL 5. thi, E¥TH ¢ oz

Environ. Control in Biol. ((£#BEH)



b 5 TRIFHSEEZIIFT B4 Tos20sec DV o4 5 BMELRBEMEIEZ TV AVEETE, © ©
DEELV, LT, EX, BEOHREICOWT Uit LT Fig 9~Fig. 11 X seigEn To
5%, 35Tp=20sec 3L V2 5. dodb, & BRKDTRLY, FOEREAOPET L CEERTE
LTEZEX VW LW EThEw, Bk, K, Ty,

5-
2| Tizoose ; To OEEHOBERR L.
€ To=3sec ; 4
13 ~ar -
< o T=2sec
w s K=l
< 4r £ T1 =200sec
- & To=3sec
ui
<
— 3>

0 + IlO + 2'0 . 3‘0 * 4‘0 0] 20 40 60 (sec)
T(sec) time constant of detecting means
Fig. 12 Characteristics of sampling interval 7 esti- Fig. 13 Characteristics of time constant of de-
mated from I.A.E. in 10% RH changes tecting means estimated from [LA.E. in
of desired value. 109% RH changes of desired value.
Sp -
I =2sec
< T1=200sec =4
‘é To=3sec
N
w
<
-4

0 50 00 150 200
P (%)

Fig. 14 Relations between manipulating capacity P and proportional sensitivi-
ty K.

Vol. 13, No. 2 (1975) (47) 93



DERYVTIVIIRABCEBRL, 1 VvF v A
Bk 55 aMEED LAE. BTk s Fig
12 @Ry, 2o 75 7k K=1, Tr=200sec, Tp=3
sec DEHTRODLNALDDT, BEMED A Fv 75
10% Hmg (up) OHED, 10% (R (down) DEED
T DEBRTLDZTONEIIEL 222 L8R TE
%, Zhix, T CrRB~Nk K, T, To OF#EEREDL
7l 77 CROROHA L T OFHECFF LRV, L
FCEEHTRES PID HIET 2854 O AR
A sicxhre,

T ofh, ROFFTCH L THELE 25 DR
ORFEFCIRIERES) P OfERd%. £ T Fig. 13 1€
BRHBRFEROR 2T, REBERERCHTE5%
¥k LAE fficds. 20/ 5 71F 1=
2sec, K=1, Tr=200sec, Tp=3sec D EH Tk D &
h, BEFENEAFA-2L1LTWE, P=50% Tii,
1B H 28 ORFE R 20 sec TFMSH/NT, 20 sec A
B 40sec LEFEHMBELL T FDEMIL HE V(L
L7z, P=100% Cid 20sec THBR/INTH 523, 20 sec
25 40sec KT BIZoN P=50% X b bH{LDE
BB EV, P=200% TIXEEERORE/NMEIIX bic
MNELRY, BEBROHEAZMES BRI = F I T
—REEV. Tz X XY, RHBOREEREIBERD
REETEARICDD, ThOLORBUHL X » THEILR
CHBLDRB T LT 5,

DINCHMFREN E K L OoF% Fig. 14 wR T,
Zhid 10% RH 027 v 7AHCHT D4 v F 1+ v 7
NMEEER S5 ETEHO LAE THHLA-b O T =2
sec, T1=200sec, Tp=3sec & L, IR{ERENAILE L~
P30T K 237 2A—42LLTEDLLTHS. hilm
BOBETHREDITERNLETHSE, /5705 K P
L O REEREER S R, POERKES L E
HEIF 4y K 2RiZtT5E 2% - CTHEREL LD
LB E. T, COBDOT R ADREHCHI»
T, POBRIZE-T K ORBEERRTT 52 & 200
ETh5,

4, % [0
FR—A% v Xy L CRTBREROEERHE
758, ETE—THLIP T OILEDHEH V7Y
v 7 PID g e &Sty 4 v K, B T,
WA To, ZOCRY Y 7Y v 7B © OiEtr

94 (48)

TaV—Y s VIEEDERTRE L, DFICiEHYRE
7.

(1) KixigEfEh e @, HEER, BETOWT
L OEEIIED S, P=100% OFRTER TIX K=
4, BETIE K21 28t RAE < 2o THIHERELL
BWHEETH S, L L, BELHEEZTI5HE T,
77705 T OERTS LTER, BF, e BT
ek K 2 25N&Th5,

(1) Tr OfEE « OIEIZ X 578 <13 Tr=200sec
PERBEETHD, EFETRLVPNIWERSIRNTH S,

(iii) To offiix, EF, BELd v OET»H2DLL
4 3K Tp<20sec PEETH 5.

(iv) BRIEBORENRDOFOBICHT B EILIRE
FEN &V EEMSD Y, BIFFEN I K X - THIE
ha0T, K OEZZRH R, 5 5 GRELBME
ORFEROHBE LTI ENTES.

X mk

1) ARE A fh. 1975, BEBC IEMEE vk
AFEOERMTE (V). £HREAG 13 (1):
35-44,

Summary

In this paper, characteristics of the digital computer
control of humidity in a growth-cabinet were made
clear by simulation. Simulation of humidity control
system on modelling of a growth-cabinet was carried
out by means of hybrid computer. Sampling PID con-
trol was carried out by means of digital computer.
Characteristics of K, Ty and 7Tp in feed-back PID
algorithm of humidity were examined with 7-parameter
in the simulation.

1) Value of K should be decided upon the relations
with manipulating capacity P or 7. Computer control
of humidity should be programmed in consideration of
proper value of K in steady-state condition or in tran-
sient condition.

2) Optimum value of 77 was 200sec in transient
condition. In steady-state condition, optimum value of
Ty should be smaller.

3) Values of Tp should be optimum in the next
relation; 3sec< Tp<20 sec.

4) Time constant of detecting means was examined
with the relation of P and K. In large time constant
of detecting means, stability of humidity control could
be allowable on the condition of optimum K and P.
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