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Fig. 1 Relation between humidifying water (Sw g/

sec) and manipulating characteristic of

humidity (P %).
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Fig. 2 Gauge pressure (Spw kg/cm?) and temper-
ature (Srp °C) in steam generator.
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Fig. 3 Manipulating characteristic of humidity on t-x chart.

76 (2)

Environ. Control in Biol. - (4 BT &)



> TV BFPETH—REANTEAT 57D, Fig. 3 o
FREHENRANORIEE LIREECEKRE LTHERT
3, Zhitk b, HIENRAOCIRBEREIIENIL,

HENOFECERL < L OREORIERZRD B T LA
T% 5. Fig. 4 itz ofRerd. HEciRER, Hih
CIREZR LD, FHEHREREAVTEDbLE,

3. BEBERDT7 4— kN 75I#

BEBED7 + — V75 —7 — FEIEORREED B3]
i, BBEODDCILES7 1 — F-{y 7&lfICOWVT
T, BHRY TREROWICRULANEE YV S Y v s
PID7A=Y RARBRERCERAL7 « —F Xy 2
IR 1T - 7.

VAT AT, HEER XCHEBEESL8 Y
FTREFILLADT, BER XCHEMEE L GIEEKR &
LTE L2, BECOWTIE 0.15625°C, ENEE
TOWTIX 0.31250% 2 1€ » FiTHGT 3. LT,

5F

8 (g/sec)

1]

Qs5t
e 7
5 6 20 ) 40 1pg 0
Fig. 4 Characteristic of dehumidifying water
(B gfsec).
1. 2=0.006 kg/kg 6. x=0.018 kg‘/kg
2. x=0.008 ~ 7. £=0.022 ~»
3. £=0.010 ~# 8. x=0.026 ~
4, z=0.012 9. 2=0.030
5. £=0.014 ~»

ative - Hymidi

o
~N

IS

P J— |.__ TN

I In 1
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are controlled by PID algorithm.
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Fig. 6 Transient characteristic of state variable on
t-x chart by feedback or feedforward-feed-
back control.

(a) Desired value.

(b) Temperature feedback algorithm and
humidity feedback algorithm.

(c) Temperature feedback algorithm and
humidity feedforward-feedback al-
gorithm,

T& 5,
Wn2e~LrS
2L oSt ant (2)
7ei2L, on: EEBEMEHK, ¢ S8, Lr: I
pael i

BRI s X CHBIIE, RESZ FARITAN
<7 LOBEERD, —RTIHBRTRRVS, TT
TR, P ERE LTEREBTS U RERXS X 5.,
DEDIRERETFTLERVC, EBEFEICEIT 2EBER
ZEET 5,

BEBZEERZ AT v 7 TELIE LS, jr (=1,
2, )MBEMMERE L ED 1YV T v S EMD
MZbT 2BE%2 4T5(<)(°C) LThif, ZoEEZL
biZxtT 57w e 2D UE ARG R: WaldTi)g) V%, —
RIEKARTELLNS,

WaldT5)=dA 4T +(Bj+F;+Dj)-r  (3)

GHTY(S) =

i L, dASATy): AT DIREZELIHESIRY -

BRONEKGE (g)
Bj: ot TR SEHRER
(g/sec)
Fy:  jer R BHEMOTEERE
& (g/sec)

78 (4)

Dy: BRSO EEHE, (g/sec)
22T, Byt Dy i3imi8 & E LCERAMEERFH VL
(Bj+Dj)-r(S=>Bj-r+ADj(de) (4)
w

&%, iU, 4D{4Ty) vk 4T; DREZELTEES
Dj-r OZEILETH 5.

KT, FjROVTAD EEFHERLUD 500 iBIEL
L7 4~ F Ry 7 CHHTHHDT, 74~ F
74— 7 — FERBEX LB E AN B EDONEL
VOARAEZELIT AL 5 M R VBB L S 2 & xhid &
V. Zha 4T; oREZE{LictESZELEE LT, 4F;
ATy 23 5.

BAEX D (3) Rz,

WaldT5)=AAKAT5)+ AD{ATy)+ AFAATy)+ Byt

(5)
L%, £ LT, dDy41y) & AFA4Ty) 3, 4T; 0%
i3 2BENRECRTH Y, JA4T)) kel
ThIVHE, 6) MILILMITKRTREING,
WnldT))=a-dA 4T+ Bj-t (6)

EYAT ATR, HBOBENSSECEETEERE
BERLT a=l L TE5, BYVYZEXHD 4T DIRE
FILfE S B EOZRL R Jo(dT))(g/ke’) LU %
vERy FREDERER: Vke') AV,

AAdT5)=V-dx54Ty) (7)

6), (M RXY, YTV Vv /G jr KBTI

vV IR LERKGE Wig) i3,

In(m )

Wi=Wi=a- (lzil 4Aj 141+ Dp(my)- Aj_momp)

~t/tr+ Bj_rnimg) + 17%7'&3) k- (I— In(my))-2
1=Tn(mg)+1
«dBjay1 0<Kk(l—In(my))-t<1 (8)
mi=tr/c (9)
me=Lw/[z (10)
ms=(1+k-Ly)k-z 1y
2L, tr: ¥ v Ex o P NERGB--ET 2 R(sec)

k: BEOEBhERDbTEK

Ly: [RIB DL 7R (sec)

k(—In(ms))-c-4B;: (BEZE{LCHSHRER
DELE (g/sec)

In(ms):  my OEEHER

Dg(mi): mi O/NEEER

@iﬁl@Wﬁ&6§%74—F7i—7—F%Kﬁo.
TRE XV, Thbb, BE =220 —D2DREER
BiY 5 EEECH L TEREROEERK G*E(S) %, i

Environ. Control in Biol. (44BN



R R - k— KB E LTORRD X 5 IGELLT 5.

Kge.eLn'S

1+ Tem-S

BrE S (sec)
La: K] (sec)
Kg: A v

Lie3oT, ¥V TV I/REE BT 7 4~V T &

—~ 7~ V& Ma(jz) 1%,

G*(H)(S)= (12)

L, Tem:

. 1 .
MH(]'T)ZK—E [W’(]‘T+LH)

+%{qu.tug)—Wf((f—l)-r_+LH)}]
: (13)
TExbh 5,
2) #EER
Fig. 7, Fig. 8 @ (a) w7 4 — F-3y 741, (b) i©
T4=F Tax—7—F-+ T4~V 7 &EO %R
4. Fig. 7 28 ¢=60%, T=25-30°C, Fig. 8 % p=
60%, T=30—-25°C OFEHTHS, £Dfth, T=20—>
25°C THIXHRE R ¢=50%, ¢=60%, ¢=70% 2% x
THDIFBEOEREE, SLWBEAT » 7%5°Ch
5 10°C ~E 2 TLEBROBER 2B, S LHRK

1%, ¢=50~70%, T=20~30°C D#lflciz\vT, (=
0.7~0.8, Wn=0.019~0.048 (rad/sec), Tom =50~60
(sec), Ly=Lg=Lw=15(sec), k=0.05CdhH 5. LiLs
5, 74— ¥y 7 HIEITRAENZED 6~8%RH 3
BENTHDI, 74 —~F74—~T—F 7 4—~F Ry
T 2%RH DiNic#E S hiz 2 & 53¢ 5,
BE, TORDICELZEERORERECT 5%
B 74— FVTHE00RAT v 7 ThHY, —BHE
P 1 D#lfElcItir LEER T 2 Al k&, L
L, FARZFARV—F 1 VIO RTFARRETSE,
ThEEREREE LI LRV, LT, 20K
RIEAWCLTIRSERTE 5,

5. HEMNE

DD CiTiiF BIEMO—2 5l 7 v = U X A DS
HIEhs, BT, 74— F7+~—7— FEIEIRERLKE
K, 74— Fy 7EIEITIRE#E ShTORIBEES
EREEROBRERM T —Do0E T L & LTEUIKRE %
ok, COEFATRBEEREAT v 7, MBHEEL—
SELVSBERHRET 5, EHEENERE LEMNTE
LOBKTH B, BRED 5°C AF v 7 ANKIL

(b) Temperature feedback algorithm and humidity feedforward-feedback algorithm.

Fig. 7 Pattern of temperature and humidity control: temperature, 25°C—30°C;

humidity, 60% RH.
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(b) Temperature feedback algorithm and humidity feedforward-feedback algorithm.

Fig. 8 Pattern of temperature and humidity control: temperature, 30°C —25°C;

humidity, 60% RH.
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Summary

In this paper, characteristics of transient response in
two-variable control system composed of temperature
and relative humidity is discussed. Adaptation of feed-
forward algorithm to humidity control system is investi-
gated on the characteristics of humidity manipulated
in this process control system. On the condition of
two-variable control system in this papar where desired
value of relative-humidity is constant and desired value
of temperature is 5°C step function, the corresponding
changes in relative-humidity is 6~8% RH in the case of
temperature feedback algorithm and relative-humidity
feedback algorithm. On the other hand, in the case
of feedforward-feedback algorithm where temperature
control is feedback algorithm and humidity control is
feedforward-feedback algorithm, the
changes in relative-humidity is smaller than 29% RH.
Stability of humidity control is good in transient control
as well as in steady-state control.
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