RETAZZHR FH655% 1 Journal of Taiwan Agricultural Engineering
T ERE 108 5F3 A HAR Vol. 65, No. 1, March 2019
DOI: 10.29974/JTAE.201903_65(1).0005

V}\/mﬂ@}? BB K % f%fﬂ"/%é\jﬁ%']o%éﬁ
BRAKIEGES T RAREIRIZIE S

Using the Temperature-Humidity Dynamic Model to
Design and Implement a Hybrid Control System
Suitable for Use in Simulated Environmental Control
in an Acclimatization Chamber of Grafted Seedlings

CARVAEL CARVAER P CARVAEL CARVAER P
YRR TR YRR TREER YRR TREER EYEETRRER
63 R TP #ax
Ep & & %L R = 18 & B iz 5&*
Yi-Chich Chiu Chiang-Yi Yang Po-Wei Lee Li-John Jou

- s=

AR AR G PR o 20, - DAZESR BT E ~ R SR ] B B RE Pl %
At R B A AL - AT 2 IR YRR S B TR Y - RS Fr Bk R B R g
aﬁza‘“/\ AR A R O TR BN R - SR AR AR (R B el el HH B8 —
HIRp (T E RIS - SRR TR o AEHHR R b R MR R R B §
e E R R T T AR B 2 B AR 2R IR - AWFTR R S EERE  E A I R BV ERR S %
BRI O E IR R BT IR < WA ARBRE AR 2 bf
FJTRE R pe i R R - TR R BRI IR e ch P AE N B R R AR g
I R Ry LabVIEW RexUieie - AR S = I iR R R B %
TRERPEHRME - AWTTEARIE 2002 SRR UEORL - SRATERFASN SRR BB Rk §
écFE%%EET’FEF?M&&#FF?EH&)&?ﬁiﬁz{?ﬁ%FA%EiZhécFﬂ— B HERDILZ g
PERIRSR - AR R BRRE - WIRE BTt E - L REFHRE R
AP BR B AT *%?%%Z%*%THE@%ZF?E’JL%EW B o FELLBERARRT A §
g3 0 H o~ ZREFII R B REURAT IR SR PR e et R (R %
il & F B R AR A R E R IR 24% ~ 37% 5% 29% o ARFCREGER IS ¢
SRR TS o FUTSH FH P R PR R 2 P 5l v B B o P8 15 2 P R P BRI g
DR » A AR RIS R S B S B DU E Ry LU rAl - n] S ECR M A RAE %
FBAZERA ~ P B BERR -

FEAEH B WM KR AN E LA R HIT 0 26047 W E B AT B —F 1 3R 0 ljjou@niu.edu.tw
57—



ISUVVUNIVVIUVIV VIV VIV VINVIUV VIV VIV VIV VUV IV VVV VIV IVVUV VOV VUV IV ILVV IV VIV VIV VUVIVUV VUV IUVIVVIVUVIVIVV VIV VIV VUV VUNVVVVIVIVVIVVIVIIVIIVIVIVINVIVVVIVIVVIVVVIVVVIVVIVVVVVIVVIIN

seedling; Hybrid control system.

RASRER  ELREBRSIEH - AIRIRRREE - REn - IRGHERIRM

ABSTRACT

This study adopts a hybrid control system as a modeling scheme for a universal type
of indoor temperature—humidity dynamic model. It is based on mass—energy
equilibrium principles, the properties of air, and psychrometric charts. In the model, a
combination of piecewise linear functions and discrete approximation theory are
integrated into a mixed logical dynamic system to implement a time-variant emulating
controller in order to approach a continuous system by using the output of a digital clock
to simulate real-time behavior. To solve multi-objective conflict control problems
arising from temperature—humidity environmental control procedures in the control rules,
this study integrates physical laws, logic rules, and operational constraints to deduce the
temperature—humidity environment in the form of a finite state machine for an
acclimatization chamber for grafted seedlings. With the combined use of a Boolean
algorithm and linear inequalities to define the operational mechanism for the output of
the control system, the complex logical rules underlying temperature—humidity
environmental control procedures are systematically transformed into compiled
LabVIEW programming to construct a virtual instrumental control system for the
temperature—humidity environment in an acclimatization chamber for grafted seedlings.
Based on a study published in 2002, this study adopts current outdoor climate conditions
and temperature—humidity environmental operating procedures (the condition-sequence
control method) to simulate the control outcome of temperature—humidity processes and
power consumption in an acclimatization chamber for grafted seedlings. To verify the
precision of the simulated control system, the results of temperature—humidity
environmental control experiments in summer, winter, and spring from the published
study are compared with the simulated results from this study that display the
corresponding trends. Compared with the results of the published study, the results for
the simulated control system show power consumption reductions of 24%, 37%, and 29%
in summer, winter, and spring (autumn), respectively, using the environmental control
procedures and output operational mechanisms developed in this study. This study
confirms that virtual instrumental control techniques can be used to implement the
emulation analysis to achieve temperature—humidity environmental control in an
acclimatization chamber for grafted seedlings before expansion or construction of the
structure. The simulated control outcomes and power consumption can be used to
reduce development costs, time, and errors in systemic construction procedures in

comparison to other methods of evaluation.

Keywords: Temperature-humidity environmental control; Finite state machine; Grafted

—58—



il

—‘ﬁllj

s s TR ) - IERBRREER T
IIVEYPEIRAN R -3 ~ BREEELRR AT 3214 » B¢
TE WU R AR TR i A P R R IR B BT
ST R i S E H L2 %
J& » g sl DR B SR 5E 90% LA | - 1S
TEHA ~ 5B R 55 R e v R R =
FHRSEAH % B2(Chen ef al., 2010) ° f7#RigH%
FAER - A RWERESR - HPERZFNHER
TSR SRR ) A B & (BERE BAR A ) 2 WF5E
T I 4 S P S B ARG T gt ik i S 1]
BOGEH Rh BE 2 — TR AR Y -

TR R & R E B & B B LBl %
Bl - B (19993t BB R iR R S
BALEE - DHREI B Rm S A
F R HEREIMEAR ¢ %5 Q002)MRIBR AR ET]
FrEid G aifn B - B issE — R a8
A IR PEHIRAE 5 GREE(2003)$HETEE A%
mn L PG IVHE T B B v i & BRI R < T T
e B DU A BARIGEAR ST - HoR SRR
Ph R o= R B AT E R R e AR - M
BB 5 Jou et al. (2005)f5 & 22 FHRE F HLIR
2RI - DA AU B BB R & =
IR BREERGT  AEE A 2 AR %
BRESREEM - Bt rI iR R
RS EER - fie LalPry - BE{LBREE R
FETE R EY R R B E B - 2 nT LAGRETE
YA R HARRE K AR E F ) E fE &
TERGSEME ] b thm] e SR A ) R AR e i 5 (E
RIS -

16 H B EHERI RN » Stiver et al. (1996)
R RGP R - Do B RCE
S#fi(Logical Discrete Event System, LDES)#it &
JIiE R T — IR A PRI B 8 R e (Hybrid Control
Dynamic System, HCDS) * &% A#E I 3 E DU
A B BSOS SRR R - R R T A A
H.1#3 - Vassilyev (1997) g i DU S /529347
e A i SRR [ T 52 42 SR Al I R 22 BTG 22 71
I H BB B REIEAR T 53 47 - Bemporad and

Morari (1999)#& Hi 7] LU V7 — DAFE R R & =
HE g Bl B8 2 1 (Mixed Logical Dynamic System,
MLDS)ZEH# Fy BB £ FH R RE I L 1 BT 5 i
g (LAY LR 2 (T LR 2S - RERIRE—H
FR/R e (Finite State Machine, FSM) % HL & 8/
RAfERTE -

SR TT 38 25 5% i = S ER B 4 T ol = R 2%
BRBRIR - K32 BLF RN A A P BT Ry
i R B TR B R AGEIRBE I E &8
1K » {ERE D REEL A Ky E AT # B =] SR Al
frphHRE - BB DA B R ENE S R IR AR &
IR T R F R R B B R RE UG T - A
RE T I P IS AR T PREARE B PRI R - S
NRIE B ZN Gt ~ B AR IR RO E
B DB EEE - & rTRE T E
BHRIERS IR NEE - TP — &I (A IR
R B R o BEE PR ER PR A H IR AR S ER ORI
RTBERE » BE15EE S IHE S HN R B e
VEEFRRERCHEEREEE » 2011) - &
R AT AR it B4 2% e o P {0 P 1 8 Y % 0 B %2
TR B AT B 5 AIRER B HI R RERY A - 6
R A8 B 7 Tt A Ry e YR RE 2 R AN B
W - KR SRR R ATRIERGS -

BN AL - TS R AR 22 SRR (15
BT » 1986)F Ry BHEmELRE ~ OF ] 22 S SRR He i
FrEZE f# ~ BVHAESARES - F55 2012 4 Zeng %
FEH o Bt it 22 PR R B RE RS AR - A
N2 FBY 2 PR R BB T R R - fE BRI
il QI 2 v R P o i e S 8 1 SR A (Logiic
discrete event systems, LES){#E#E—2 AVEIR S IR
i FHRRGIRRE E Bk - 1 e L AR I P DA A Ak
e ARG - ME R R R
FEPERIRE e R AR R - DR b7 =0
#Fy LabVIEW TR=UiRts BB FE) X aekisi ey
T - Bt ARERE RIS K ek i A &2 B0k T
PR - AR E NIRRT SRR R
THHIRARRE AL -

AHIF SR A I B R HRA L 25 R Sk e SRR
(JE5E » 2002) R MR EEBRA: - S5 — P BRLIGL
SRR i AR 2 R gt B 30 9 PR 2 I e SR R g

—59—



(A) -

A
Air conditioner S
S 40 '
5] cm £
% o
=
Water tank £ &
Q 9
. SE é”’
Window !
A\
Water filter <
B
« 540 cm >
Air conditioner
B)
Airflow path
Water tank

2222

Stainless steel net

Window for
free cooling

Ultrasonic humidifier

Culture cart

| «—

Water filter

R

O O

B1 BESERESEZWHRORIIEER®B)EEEERREE

%

FIHFERIE 1T%ZK;‘%%?EYEU&E%EUZTEEF (5.2m x 2.45m x 2.4m) + [T 12.74 m® (¥ 4 £F) »
RS A RS - B8 D BRRIAR IR R S LPEI‘IB&E 9 ¥ 5 ARG R T E 5
%‘E\TI%#EEAZIK?C?%&Zéﬂﬁﬁﬁﬂlﬁ&'ﬁm&fﬁ i o g — U RK 70 4% 0 R ERFETTHY
FE R P IR b P o I M b B IR ER AL L 19,000 PREGAVE S EEL - RS EREEA
SR o W 3R B G IE TPI S - FEE
g + BTN - AR EMREMEER - B 1B R
HRETA RS E R EME - R RS =
2.1 EHIREY FREL 10 DR e - B BT
AR SEZ EHIRRRI YD R I e e i BN ENZ I RAE IR T R - T2
1A Ry U fal RS2 8 E - AR 30.576 m*  IRIRE BENAREZ R A A TR - Sk

—60—



® 1 BERESASEZRERHESSHRIS

Fa 2k HAE
e A 3 FEigpmi®  ER : 1y220V/60HZ » H#EHF 1 2000W °
PR ERAMEE BR  1y220V/60HZ » 4 ~+ T FkEG 12 2 0 HFHES - A2 1TW £ 204W -
LR W] ERIRA TR 1y220V/60HZ » H#EF : 140W -
- . RE I BERET > 18148 0 R 1 1yl10V/60HZ > 42546 E 5 : 270W » "BH % :
Fo i3S e i ~
#4105 L/hr 2 9 L/hr ©
= WA T . , ok T . . L] . . -1,
U B ﬁuc/?\ﬁu% TR 1y220V/60HZ - 46T H1 © 2250W » BEHAL S 1 5000 J-sec
PRZEF 3400 cc/hr
A A R AT R 8 e R (FL-40SBR/38) » &R : 1yl110V/60HZ » K4 E ) : 4OW/E(EF) 25 % -

PR S R A BRI - SR PR - FEE
A e B S R T » BRI,
VR 0.2 m/s 2 BHEPE By o T B AR
PRI R R A (% » 1999) « ARFFEL
B B £ SR B IS B ~
HERVE » TS S A R - TS
Sk ~ DI ~ U B A T 4% S
S R A PO S - RREF R
BRI R T2 A B R P A SR SRR EIINR
SRETSIAEES + 2002) » T2 1 R ARRFSEZ i35

i S B R B -

2.2 IRIBRIGIER

IR A AR R ~ B AR
B A A SR R — TR TERBERHE  ILE
it = B AR P A P e i B R P SR I A T
WG - FRHMEYIER R R R R SR
AR A RAVERES - IRETR & = VBRI
& o A LB RS b Ry — 221 (x,y,2) I REREI () o2 AR
BB TR Ty, 2. 5 hex,y,z,t) > FHRRLZE
LT A8 {1t st L T R UL 3 P 8 2 A A Ll ey
ST APAEE—2 ] O R B P A AR RE AT i
{bAE R IRF R PR T B2 h(t) (BREE » 1999) - [
2 Ry AR s G i S S BR B R R 2 T
FEZRAE » BN i B i o 22 N IR S S B
B2 ZE b Fe ¥ — AR B R A RS BRI R A
AL ATE G IR ER AT v R R AT
T Ve Al R AR 1V ZSERIRAGE v =

Vr= Vi AWFFELVE RESAE PR Ry J5HRE » 20 Hu
et al. (2011)}z Zeng et al. (2012)fEH & 18 2= 65
JEBNRERRAY - R — IR G S IR A e A
£

AT () 1
a PairSairV ’ [(Z * Qneater + B - Quignt —
R R JETD - (0 FY | R (1)

ﬂﬂ2=_i_-k-ng+E(@mmﬁm&»L

at PairV

H(D) Q)T /2L RV R 25
AFE 2 o AE_ bt 2 I v R B AR A b 5 fE A
oy~ RS ~ AR RAEYI TR E I BER
W A o SRR B R A 2 R
HETERE AR Z NAMERIRGTE » ARFFEER
F Zhang (2004)58 2 EE Y (Completely mixed
model)fEIE T » BRI EN R Ll Fy 255
AT AR - AR L A B GRE T—FE s ST
FECH A

2

e\

2

Win| = [Tip(©) = Toue] - (527 - 59,
....................................... 3)
: —&-Qur —&Qurt
% or = [Rin () — houe] - (TQ) ’ e( v )
................................... (4)

BE(1990)5 Hi—Hf PR R SR IE L T Bl
AT R AT - HARIR R SEEREE RN 2225



humidity in confined agricultural

Dynamic behavior of temperature and
environments

Greenhouse climate dymanic model

Completely mixed model

F == - - 3l

HY :Syslem Space “:i

. T b)) P

Heating
Otear

l Supplied Recycle Air

BN

Dehumidifier Condenser  fijer
& Compressor

l Extract Recycle Air

Greenhouse

Outdoor Disturbances

|
Temperature : Humidity
Toul(t) : hnul(t)
—1 Input M/ “ Output
Heating
Qhemer
___________ Indoor
Spraying temperature
_____ O :> 70
Ventilation ) — v
Ow Artificial light | Plant evapotranspiration | Plant respiration Indoor
______ V ’_ e Qight | E ( Quighis hin 1)) I E (Quark) .
; - ' ' Humidity
Air-condition —| Indoor Disturbances |— Q)
Qz,lir—c’nml
Qairoont \ { An acclimatization chamber )—J
dT,, (1) 1 ar,| dT,
m mn mn
= .[a.Qhearer +IB.QIight _5./1.Qfag +E(Qdark ):|+
dt p air Sair ’ V dt vr dt air-cond
dhl'n (t) 1 dhin dhin
d = V.|:5.Qfag+E(Qlight’hin (t)):|+ d - d
t Pair L, L

I An acclimatization chamber |

B2 EEBESRSERERRRIZRRE

TR A3 B R ZE SR & Wk T W) B S =T HE S B
REFER M AU - TS S PR R BRI
FEERR R 2 BIREAT Ry - A SO S NRBE T
SR ZE ] 2 BB AT B B IR O A B R -
AHFFE Ry RERG TR S R MR RE N E R
IR T EE BOR M LAYAE LRI - 52
BRESFIERE ~ ERBJIEE BT 0 1986) K&
(B R By Ry B - BB (1990)FrfR B PSR
SERBE PR R 2 BRI R R U - D
ARG =R IR LIEU(5) K (6)

FIR

dTin
dt

1
air—cond. (PairV)-(1012-417.75242-hin (1))

F. . [H'Qair—cond. _ 0-Qqir—cond. (2 1968 -
{ PR (i) (PairV) (A~

Ti(®)]} +m,

dhin _ 1 . [U'Finput'éair—cond.:l +
dt lgir—cona.  (PairV) (pairV)
My, e ©6)

—62—



K2 RIRERHSH

iR B fiFE

dfit) min~! BALRF M4 E S0

t min F BT A B B

T (£) °K FNAM

Tin () °C F N AR

Toue(t) °C TN

hiy (t) Kg[Hzo] : Kg[:llir] FRBHBA

hout (t) Kg[Hzo] : Kg[:llir] FIMEHIBA

Pair Kg[Air] -m™3 FAERERL

Sair ]Kg[j‘lllr] KT EWERAHL

|4 m3 el &

A J-g™?t T AREER

a B R BT Aok B0 X A AR

B AR B Ak AL RRF T BRAEGH

8 AR Bk T R B IR R

€ R R B A ik VWE e R

u &R B ALk 7 RARYE 2R ) Z BRAEAR B

o &R B A ik B RAR R R ) L RAER B

m, J-min™t B R B G B AR R

m, K3in,01 * Kgjair - min™* AR BT By AR KR

Qreater J-min~?! Jm Bk 35 6l Jm By

Qur mFAir] -min~! JE g 0 18 R ik B

Quignt J-min~t AT AR ) F

E (Qugnes hin(©)) Kgi,0) * min™t WA AT AR R 2ok o e

E(Qaark) J-min~t AT RAE A 2 B A Al

Qfog KGiu,0) - min~? ik 3 ey ik &
Quair-cona. /- min~* R PR
Qair—cund. Kg[HZO] -min! % A R IERE T

Finput Kgjair) - min™? BAZBIRERERARFE

ety St G PSR RE R 8% 1) ARF7esE
B (1) — (6) A EHT RIS — R L o v P 5 S T
FERRE [:Zf%fﬁ%fﬁﬁ%ﬂfﬁ(ﬂ&(& :

dTin(t)
dt PairSairV [CZ Qheater + ﬁ Qllght
aTin
61 Qpog + E(Qdark)] + .
dTin
— T s 7
at lagir—cond. )
dhin(t) _ [
dat PairV Qng
hm _ dhin
(Qll‘ght’ m(t))] at lyr at lgir—cond.
...................................... ®)

2.3 PEFIRAIRE

AW ER < e R (8 3) (R
H Stiver e al. (1996)F2H 2 B & FEHIR M (HCS)?
EMLARRZEE A MLDS K LDES & fi R
Z0HE RIS E 1 R A | R PR R -
J G — 1 %R R B B A A Ry R IR S PR R
(HCS) Y8 FH R 5 15 P o 2= SR B A A 2 1)
ZRGTHIEEL(E 3) o IREHERRMGEA R g
B S E RS RERIEERIZEN AR 3)
PR R (GRS EAMENRE 3A) « RiftE)
RBAT Re (IR BE T & 22 I R B R e Bl B A Y
JATE] 3B) ~ EAE A TR CERR R B BRI 2 R 2%
Bl i BRPES A 3C) R a2 (eI

—63—



l Control target J

(A) Il —
Wil .
b

s

(B) dr, (1) dr,| _dT,
—a m [05 Oreaier + B Oy =0+ - qug+E(QdurA):| dt |, o
dh, (1) 1 dh,| dh,

Tdt p, ¥ 16°0un +E(Quot (1)) ]+ e, dr|
x(t) u (t)A
{ Interface |
(©) < 7 . )
—[ Generators ] [ Actuators ]—
| Air-condition |
Sensors
( Wet & Dry ball temperature ) | Humidiﬁer |
Comparators E ) / ; | Ventilation |
| Artificial light |
[n] ii[n]
( X )
D) l The MLDS-LDES controller J

1 Hypersurface | ﬁlahvm

CACACACRNT,

Cold ||| Normal Hot

[ Output mechanism }
S[n] $[n]=8(S[n-1],%[n])
aln]=0(3[n))

Dry ||| Normal ||| Wet

B3 EEEHRRERRBESRSEREEDBIRBIEHEIE

B R AR 3D)PUMERAS ST o AWFTerRER T HE AT e R TR 8 Stk v (BBl Bl B 3%
FHEEET LabVIEW EEPEEREfECEI TGRSR 4 el B E » BEEHIS kI8 MLDS K
el ARG T B E IR ARSI - ERSNREE  LDES HAiREE RS - W B R EE
FREIRHE I [ (State partition) 7 E Z5ia A RIS BRYEEROR - ST Bz R e 452 = N {RR IR RE

—64—



Control target range

S
(xr[n], xru[n])

(Cold, Wet)

RHy ™

—
-
RH; S
(Cold, Dry)

(Cold, Normal) e

T | (Hot, Wet)
IL

| fzi |
(Normal, Wet)
| s

Humidity ratio(kg/kg)

I

s, |
|(N0rmal, Dry) |
I

I

Dry bulb temperature (C)

B4

ERIBEHRIEDIRE « MHEHIZR 2T R bsHI el 72
2(9) Bz (10)H31k

S[n] = 8(S[n — 1], %[n])
a[n] = ¢(Sn]) -

A PSRRI~ TR R — FFIE B fEH S

STyIRRERH 5 xRk H s Py Rt RS
S Rl KRBT A HIRA S 5 [n] R XEEL AR RIFRAE
ks PSR A 5 @ Felii DR E (2 BRI RS -

SRl MLDS-LDES #2282 3¢ & RiSEAE
JARIRT 53 BISEEAS 6 GIRREHERS ) Bz o (i H #R ) O A%
il A B AR = o RIEASCER Bemporad
and Morari (1999)F:e Hiff i & IR RS & G sl » KHER
B G = MR B DU BRI B (FSM)
i RS A MR A SRR L (Boolean Algorithm)
BRI E R (Linear inequalities)Z BRI - 3%
A B 25 DA B AR M A P TR R S
eI R TR T B RE R - AR E B
B BRI R A PR R - AT
DR #6153 BIRGH -

2.4 FEHIERERE
AIFZEER PR RE R ] o G B - TR AR T

ERNRRE ) BESHERAEBRETIENNEEZIR

JEE TR 8 2 i i s o b R O AT o B R 1R IR B 2
FEIRTREER » DUVE o iE 26t AIRREI 2B IR 2R
MR - ARBRE AGRRE ~ WAERBTIME - EEH
iR e B AR T G AN SCEAR R S T 28
HIFREREHLL AR SV E A - AL H
PRAERRTI T 2 5 - S IR R SoRE i R X
(Boolean Algorithm) §f A ## M & £ =X, (Linear
inequalities) Z 51l 25 HIJ ¥ 458 B0 7 42 1) 22 19 B9 i
FERVEREH] - SERCE RUIRRE B B PR B Z [HRY
PR - LSl ET i 2.4.1 E Filim AGIRRE
2.4.2 BUSPEHIERAE ~ 2.4.3 FEEEHIET - 244
RV -
2.4.1 EFREAARRE

AWFFEER KRB ARl 1 = MR
RIS LA SRR (T Ty ) B (Ton/ Tou) 553 s MR
REEH(Cold ~ Normal ~ Hot) ; [Tl ZEASMNEEIRIE
55— SR (RH,,/RHyp ) B2 (RHoy/RHop )& 53 B =
MEHRREE RS (Dry ~ Normal ~ Wet) » Hr == AR
FERRMET,, ~ Ty ~ RH, S RH, p A2 SR R R AR 55
PR & E (Control target-range) ° A6
LabVIEW GEEEHEHI Rz PR LR 2 A T
BB E » DU EL R 25 22 el 2 o RIR i AR
RERATR » 8 4 Ry== PRLERE 9 FlAH S ATRARRE K

—65—



(A)
I/
%
/| /|
I / 2
/ T
/ o
=P Ventilation / =
2
g
7 =
7 =
g
7
RHy4 < /I I E
- | I
_ -
RH., - | |
T]L TIH
Dry bulb temperature (°C)
(B) |
= Dehumidifying & Cooling l//
{ T TiEvaporative cooling 1 /=
== Closed heating /7 / o
== Humidifying | / . / 2
o / i/ 50
== Ventilation [ : =
H 8
4 i g
Ve T i >
s I d 3
g
RHy e /I/ I E
-y
—
RH,, - | |
T]L TIH

Dry bulb temperature (°C)

Bs5 RERERELOHAWIINRRENEAINE

HEHERFIR S) — So BLPEHIASERY S5 HYHIE 2 -
2.4.2 BOREEHIERAE

5A J& 5B RytRiBuRZe rE L= oM
TR BRI » SE BRI SR A & 22 R AR
JF PR iy 8 P R R B P PR R AR PR AR 2 B » B
Hh 4, 2 25 PR IR (Closed  heating) ~ VW 58 Jl1 352
(Humidifying) + ¥ EERE P AT IRIBE RS
[RRE SRR RE A T = P B ER R PR P » 430 Fy
41 5. 78 §ii (Ventilation) ~ 7% %% 1% Al (Evaporative
cooling) Bz FRIRBEE (Dehumidifying and Cooling)
S B TE BRI PR R E P R R IR 2
B SR EAR DU AT
o AN

=8\a

RO

VR (B)UIEIR IR 12 H R IF IR IS E 23R

PR B2 v A S R R B A A o - AR
TEAPAIIRIRE - FHEERE i ANR A fE
TNEARS(Onearer) ITTELIRF IS AT » B 2 PTELRE BT e
FHEHR LA -
oIS T fINiE

EENEE RN ER NSRS EYE R
BERREIRY - FE IS TE(Qpe) INRHRIE L -
oSN R
G1 SR B S B Ry 22 PR UL R PR SRR R ( Q)
EMEEE — P BRI R - EEAESN 2 5RE
= IR B R E IR & L RV R G Bl
» KL ZEIRIR 8 S N =M IREEIRE 2
PR IR R -

i
Py
=

—66—



*_Zu(®) : Cold

Sensor
RHin

7,0 : Normal

Extreme conditions | !

—— Strategy A ————______ N
SN 2= Strategy A-1

Ventilation
(A min)

Yes,

Evaporative
cooling

Tiu(t)-Tin(t-1)<0.1
(C min.)

Ventilation
(A min)

Dehumidifying &
Cooling
B min

No|

]
e ‘
H I B-1
|
i T e s s BEESEE o Strategy B-1 -------- i
Sensor |
|
o1+ ToRHoL=0
[}
i Yo
[} 5 :| H
[ Ventilation Ventilation
Sensor /. ! (A min.) (A min.)
out !
I
I
I
I
~~~~~~~~~~~ < RH.“<RH>Y£“
No®
Sensor /.
ot
RH,(1) : Normal |,

Meanin

A The set operational time of ventilation .

B The mini set

I time using dehumidifying and cooling

C___ The set keeping time in evaporative cooling, humidifying and closed heating procedures.

Bo BEERRRERRZEHNRKRFRBRIEZ

oI TR (KB A

MR - AR DM E N RIRE
TR TR A8 i 51 QL 42 TR A P A TR - FER R
B B ER BE ¥E T #2 ¥ (Evaporative cooling)
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R BRI (FIAEY) A R B B ME R AR 22 1R

LRI 5 AR = H = A AR RO i
HIRALRETER 5 ENSMRIRELT PR - 7658
it =R 0T B e 4 SR B L R U 4R
NEHEER)  RIER A2 — P BRI 7
B2 SR Quir-condinion) FR BRI IRAE - B =R PIHZER
T e B -
2.4.3 R

6 AR R R & B R = IR R
PEHRARAI R E RIS TR AR » EATALE S PR

—67—



EERE R BRI EAT I A (B IR 1R SsARRE)
PREN AL By £ (PRAZ AT 80 R Rl (IR 2%
R AR E SR » (eSS HERIR R BT 2R
HYUAIE P i e 7 AT RERE i A RO BR B P 45
Ry dEIRR PR Il - i A B A SR TR A R R
REEERR - 5 = IR R ERARREIRF (B T <
T Cold ; HFRIREERTE S1-Ss) » ERECEPAM
IR ERVERG = R R R UK B (8 6 78R 1 5
EIRIEEEREIRAE S — S6) s = NIRUE R A SRR
REIRF(HI) Tin> Tum > Hot s HFRELEEARRE S7-So) »

BIBHRERIZRNS A » Ry T RS FEREBR B 3t
G {5 RS R R » ARt SRS A PUHIEL A= A
S R A TR BT = ORI R i = AN
FEIRE » B Se iR R =8 A S MR IR T T
ZERB AR ENMRE R EARREE 6 s
2) 5 fit 2R SR E RN R LISGEE N
S 2 RUIRRBIRY » KB e ih RIS A-1 2Bk
FEPERIFEEE o PUFEBURFE AR AR R
G HEANMENEE RH, R RS0 HE
RHpv (B » BIEESEER IS 2RI RS Al R
EHEIIREE 6 778 3) s HEAHEREE SR
AR RH v (H (18] 6 78 4)B0 5l B E
EHE PR PR RIRER(E 6 JTBE S

HITER F TR B iR R A (12 RS DRI Ry H B9 5 1F
EHIEIREE) - 5 = Y NE RSB Fo it 6 ¢ H.
ENERE AR R = INR SR = R E R E
RR - A SRR RRR PR IRy B R F—E R LA
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BUTE N REEERIR T - 5= RS g
ARRERE (R RHw < RHy » Dry 5 HIRIREEIRGE
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FEE MR (R HE TR P - DA TIE 75 R B A1 SR,
TG EE(E 6 TR T—10)E B ENEE
AR IRz AR B BRIRE B IR S5 5 Se)
5B N Ry T K RERRF (Bl RHuw < RHim» Wet;
BRI EEARRE Se) » BRI THERITRS C K C-1
AZERR I8 25 A1 I 58 R MR TEE A T % T i 1y
DA B ~ SN R AT BRI PR UR (12 R

BREZBHIT(E 6 YR 11-14) - ki LR B
PRI 2 RIS a2 5 PR (Oneater)
W FE R (Qrog) ~ FNRFIET(Qventitation) ~ EFEREUR
—FRB 2 B (Qevaporanive) B I8 1 BRI —12 R (Quir-
condition) BRAE » ER ILTR IR E] 8 B IR BREEHEH]
i AGRRE B IR FEERE 3 BFR o) » &
ARRE T i i H $ A R W ) DA 8 25 o
BHEE S © KIIL  ASCHRIB = NN IRBE 2
BERBEVE IR EA & RIS C PE B fiE
MR AR MEAR X DU DR B
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A EfEEL -
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HN—EiREHEE - DEERTAEBGER 3 2
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HEREE A -

73 RyEWN 9 EARREEMES - #8671
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=11 £ Sa FFERHUERVETRNE B Bl Bl B
(Yrvigeer = 1) » 1E Se IRFERHURAESRNG C FHRUESE
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(1) Indoor present state (2) Output variables (3) Indoor next state
Sy Tiu(®) RH\ () T T RH 1 RH 5| Y heater Y ventitation ¥ fog Y evaporativeY air-cond. Y trigge T it (1) T g (t0+1) RH 1 (t+1) RH 157 (t+1) S, (t+1)
S; Cold Dry 1 0 1 0 1 0 0 0 0 0 0 0 1 0 Sy
S, Cold Normal 1 0 0 0 1 0 0 0 0 0 0 0 0/1 0 S4 /85
S; Cold Wet 1 0 0 1 1 0 0 0 0 0 0 0 0 0/1 N
Sy, Normal Dry 0 0 1 0 0 0 0 0 0 18 0 0 1 0 Sy
S5 Normal Normal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ss
Ss Normal Wet 0 0 O 1 0 0 0 0 0 1¢ 0 0 0 1 S
S; Hot Dry 0 1 1 0 0 0 0 0 0 1» 0 1 1 0 S
Ss Hot Normal 0 I 0 0 0 0 0 0 0 1 0 1 0 0 Ss
Sy Hot Wet 0 1 0 1] 0 0 0 0 0 1A 0 1 0 1 S,

n : Type of state ~ 14 Control Strategy A ~ 1% : Control Strategy B ~ 1€ : Control Strategy C

x4 EZASEIBERBEERET ZERRZEE L NRREHBREINE EEGRRREIRITIEHIE
ERITRERERCBER
Control Strategy A
(1) Indoor present state (2) Logical conditions | (3) Outdoor presect state (4) Control strategy and Output variables (5) Indoor next state
So T T () RHp () RHip(®)]  Tin(t) = T pue(t) Sy Tor® Tou(® |Yiendtaion Tin(® + AY ventitaion < T 1Y air-cond Y trigged T 1 (t71) T pgr(t+1) RH pp (t+1) RH y (t+1) ~ Sy(t+1)
§;~8; 1 0 1 1 0 0 0 0 0/1 0 S§,/8s
1 §;~8s 0 0 1 1 0 0 0 0 0/1 0 S§,/8s
S, 0 1 1 0 Al
§7;~8S¢ 0 1 1 0 0 1 0 1 0/1 0/1 S;/8s5/S9
0 0 1 0 0 0 1 0 Sy
S,~S; 1 0 1 1 0 0 0 0 0/1 0/1  S,/85/Ss
s 0 o 0 1 S;~Ss 0 0 1 1 0 0 0 0 0/1 0/1 S,/85/Ss
S7~8y 0 1 1 0 o 1Mo 1 0/1 0/1  S;/8s5/Sy
0 0 1 0 0 0 0/1 0 S4/8Ss
§;~83 1 0 1 1 0 0 0 0 0 0/1 Ss/Ss
1 S;~Ss 0 0 1 1 0 0 0 0 0 0/1 S5/86
Ss 0 ! 0 ! §;~8¢ 0 1 1 0 0 1A 0 1 0/1 0/1 S§;/85/Sy
0 0 1 0 0 0 0 0/1 S5 /86
Control Strategy A-1
T, =T > 0= Yneater = 1, (L) 5B B e oM 141 R 4) B KGR REHETE (il

T+ Ty +RHy, +RHyy =0=Y =0,(11.2)

TIH - TIL >0= YTrigger =14

RHy, =Ty, = Tiy = 12 Yrrygger = 17, (11.4)
RHyy =Ty, =Ty = 1= Yrpygger = 1°..(11.5)

?E‘.f:—cﬁ(l 1.3-5)}&jﬂ§%ﬁﬁyﬁ%§§@§& Yrvigger AT
R FRTETRIS - OB R R0V » BE

PR EIRRRE R S7 — So I - BIGHEUE 2

HEFIET - % 4 RAEEA IR 3 AR RE
T ENREE L RARRRAL DBER ZEINR

FERRAIRB(RIAL 2 B 3)BHERSE i o GE R -

fir 5) FAHZ  IRIER 4 FEREDE PR
PERSHIAG Lokt 3 R DL - Ha@ ARy

TIH _TIL > Oand TiTl _Tout > 0 =

Yventilati()n = 1, .............................. (121)
Ty =Ty >0and Ty, — Toye < 0=
Yair—cond. =1, e (12.2)

TIH - TIL > 2 aind Tin + AYventilatian > TIH =
=147

Yrrigger
BT R R - HEREERE AN LUR =
TR BRI G 12.2) - HIEREGE P& B
PRI ET TIR PR R P (R 4.1) » R 4.1 e
EN R 3 EARERERE T - =EPREE
IERARREGIRL 1)EPHERY 2= PR EE B IRRE (AL
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Control Strategy A-1
(1) Indoor present state (2) Logical conditions (3) Control strategy and Output variables (4) Indoor next state

S, Tu®OTmORH () RH ()] RHpv = RHiy(t) |V evaporative T in(®) T AY evaporative < T 1Y air-cona|T i (D) T 1 (t41) RH 1 (t+1) RH 1 (t+1) S, (t+1)
1 1 0 !

S; 0 1 1 0 1 0 0 0 0/1 0/1 S4/S5/Ss
0 0 1
1 1 0 !

Ss 0 1 0 0 1 0 0 0 0/1 0/1 S4/S5/S¢
0 0 1
1 1 0 !

So 0 1 0 1 1 0 0 0 0/1 0/1 S4/S5/Ss
0 0 1

x5 AZABRERKETHHEORIMBRERERREZEHBERAUREEECEER

Control Strategy B
(1) Indoor present state (2) Outdoor presect state (3) Output variables (4) Indoor next state

Su Ti® T () RH i () RH i (O[S Tor (T ou(t) RH o1 () RH o (DY neater Y ventitation ¥ fog Y evaporativeY air-cond. ¥ trigged T it (1) T 1 (8+1) RH 11, (t+1) RH 77 (t+1) S, (t+1)
S, 1 0 1 0 0 0 1 0 0 0 0 0 0 0 Ss
S, 1 0 0 0 0 0 0 0 0 15! 0 0 1 0 Sy
S; 1 0 0 1 0 0 0 0 0 15! 0 0 1 0 Sy
S, 0 0 1 0 0 0 1 0 0 0 0 0 0 0 Ss

Sy 0 0 1 0 |S5 0 0 0 0 0 1 0 0 0 0 0 0 0 0 Ss
Ss 0 0 0 1 0 1 0 0 0 0 0 0 0 0 Ss
S; 0 1 1 0 0 0 1 0 0 0 0 0 0 0 Ss
Sg 0 1 0 0 0 0 0 0 0 15! 0 0 1 0 Sy
Sy 0 1 0 1 0 0 0 0 [ 0 0 1 0 S,

B-1

17 : Control Strategy B-1

2) BRSPS (AL 3) R IGIRTEHEE (WAL 4)
L EAEZR - fEPERISRIE A-1 MBS AE TER
BREEIRRBEL IR (R BRR RHpvo (EET THEHR I
(3 13.1-2)  HERSEPER G PR A AT -

TIH - TIL >0- Tin + AYventilation >

T;y and RHg,, — RH;, > 0= Yevaporative =1

................................. (13.1)
TIH - TIL >0- AYventilation + Tin >
RHgpy — RH;, <0 }
TIH and Tin + AYevaporative > TIH =
Yaircond. = 1o oo (13.2)

5 RAEENFIREEARE TG DATE
JERYZEIMEIRBOIRIE (WAL 2) BB e il S Gl

JB\ ~ MEE R SRR TRIS 151 WAL 3) RRAGIRREHEEH
(HRL 4) 2 HAES - IRIBER 5 F{ERESEHERIE
RV ERH L5t 3 RIS DR A EIMR IR Rl
LT A - HR R R A F ) EE

(P Excel B TR TM AZR 5 Baig HIERE
AR
RH; — Ty — Ty =1and To, + Toy +
RHOL = O = Yventilation = 1, ................. (141)
RH,, — Ty —Tiy=1and RHy,, = 1=
Yiog =1 e (14.2)
RHIL - TIL - TIH = 1 and TOL + TOH -
RHy, >0 = Yrpigger = 1771 s (14.3)

B (14.3) BRI - AUEREEA
BREREASO A E T EARIBEINEE 2
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Control Strategy B-1
(1) Indoor present state (2) Outdoor presect state (3) Output variables (4) Indoor next state
Ssn Ti®T e ()T () Ty () RH 11.(8) RH g (0] S 5 T or () T o () RH 01,(8) RH o1 (DY heater ¥ ventitation Y fog Y evaporativeY air-cona|T i (1) T 1 (t+1) RH 11, (t+1) RH (1) S, (t+1)
S, 1 0 0 0 0 0 1 0 0 0 0 0 0 Ss
S; 1 0 0 1 0 0 1 0 0 0 0 0 0 Ss
s 00 o0 O lsy 0 1 0 0 0 0 1 0 0 0 0 0 0 S
Sg 0 1 0 1 0 0 1 0 0 0 0 0 0 Ss
S, 1 0 0 0 0 1 0 0 0 0 0 0/1 0 S5 1S4
5., 0 0 | 0 . 0 S; 1 0 0 1 0 1 0 0 0 0 0 0/1 0 S5 1S4
Sg 0 1 0 0 0 0 1 0 0 0 0 0 0 Ss
So 0 1 0 1 0 0 1 0 0 0 0 0 0 Ss
S, 1 0 0 0 0 0 1 0 0 0 0 0 0 Ss
S; 1 0 0 1 0 0 1 0 0 0 0 0 0 Ss
Se3 O 1 0 0 1 0
Ss 0 1 0 0 0 1 0 0 0 0 0 0/1 0 Ss 1S4
Sg 0 1 0 1 0 1 0 0 0 0 0 0/1 0 S5 /84

x® 6 AEZEABBSRRE NAHENZRINEREREERTZEREERIRERERCEER

Control Strategy C
(1) Indoor present state (2) Outdoor presect state (3) Output variables (4) Indoor next state
Sy Ti(® T RHp () RHim(®)| Sy Tor(®)T on(t) RH or () RH on ()Y neater Y ventitation Y fog Y evaporative air-cond. Y trigged T i (0+1) T g (t+1) RH 1 (1) RH 1 (t+1) S, (t+1),
S, 1 0 1 0 0 0 0 0 0 1< 0 0 0 1 S
S, 1 0 0 0 0 0 0 0 o 1“'] o 0 0 1 Ss
S; 1 0 0 1 0 0 0 0 0 1< 0 0 0 1 Ss
Sy 0 0 1 0 0 1 0 0 0 0 0 0 0 0 Ss
Ss 0 0 0 1 Ss 0 0 0 0 0 1 0 0 0 0 0 0 0 0 Ss
Ss 0 0 0 1 0 0 0 0 0 1< 0 0 0 1 S
S, 0 1 1 0 0 0 0 0 o 1“'] o 0 0 1 Ss
Ss 0 1 0 0 0 0 0 0 o 1“'| o 0 0 1 Ss
Sy 0 1 0 1 0 0 0 0 0o “ 0 0 0 1 S
1<" 2 Control Strategy C-1
IR (BLIRREET BB A L) - TEEREF R Timu + Toy — Tor — T # 0= Yeoy = 1
(D) BAR B FARIE PRIl - Bl (E (152

BV SR S ) - ISR T B
Tor Z [E188EE Tonar B2 Tonars Wi AR BSGHET TIRL S 0K
JEE KRS AT - 3R 5.1 BB ENHE IR
ARRE(E Y = L N BIREB (AL 1) T AT Ry
FEIMNBIREIREERAL 2) B EREEHERE G R
WEFE - AL 3) R IOIRREHEGH (AT 4):2 BB - 1E
FEHITRIE B-1GR 5.)FEAE N EIMERIRREHE
PRI 15.1-2) - FOEIEHGN R RS
OGRS R (DL Excel R TWARK 5.1 5
FEHIEREM)ATT -

Timu + Tow — Tor — Time = 0 = Yoentitation = 1,

* 6 BAEENH IS EGIRE TR DATE
JERYZEIME R BEIRRE(MWAL 2) BB 42 il ) Gl
I\ Mg R 11 AL 3) B JGIRREHEE (AL 4)
LHEAEF - fRIBFR 6 AERERTEERIE HIRIER
il 2 TR 70 S B S A M IR R o i e
Hog i H B ERMEAF Z)EERS R (L Excel
FARRTHAR 6 B HIEREM)ATT

RH;y—=T;, — Ty = land Ty, + Toy +

RHOH =0=> YventilatiOn = 1, ................ (161)
RHyy=Ty, =Ty =1 and Ty, + Toy +
RHop # 0 = Yrpigger = 1670 e, (16.2)
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(1) Indoor present state (2) Outdoor presect state (4) Indoor next state

S60 T OT s O T 1aarr () T () RH 1. () RH 15 (0] S w T 01O T 08(0) RH 01.(0) RH 08 (O hearer ¥ venitasion Y og Y evaporative ¥ air-cond | T i (1) T iy (1) Tingrg (1) Ty (t41) RH p (t41) RH g (t41) S, (t41)
S, 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 Ss
S, 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 Ss
S; 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 Ss

S6.; O 0 0 0 0 1 [5¢ 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 Ss
§; 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 Ss
Ss 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 Ss
Sy 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 Ss
S, 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0/1 Ss /S6;
Sy 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0/1 S5 /S6u
S; 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0/1 Ss /Seu

Ss. 0 1 0 0 0 1 Ss 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0/1 Ss /Ser
S; 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0/1 Ss /Ser
Ss 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0/1 S5 /S61
Sg 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0/1 Ss /S61
S, 01 0 1 0 0 1 0 0 0 0 0 0 0 0 0/1 S5 /S61
S, 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0/1 Ss /Seu
S; 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0/1 Ss /Ser

S63 O 0 1 0 0 1 S 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0/1 Ss /S6;
S; 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0/1 S5 /S61
Ss 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0/1 Ss /Seu
Sy 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0/1 Ss /Ser

B B (16.2) N R ZHY - AR =
T R IR TR T 208 R Bl B O B PRI O
M1671) % 6.1 R fE = H RS EINE A=
i B ERIREARAL 1) T ATBRER = SN R R
SR(HRZ 2) SR ER B ) IR 3 L B0 SRt
AL 3) B IGIRRBHEER (T 4) 2 FUEZR - EHAE
g C-1(& 6. IR AE N EINEFAREET T3
AT 17.1-3)  Had e B RR A )
FURGR (L Excel BT RHERCH AR 6.1 g i
IEREMRATT -

(Tor — Trun — RHoy = 1) U (Tym + Top, —

RHoy = 2) = Yoenvitation = 1ovvvvnnene (17.1)

(Tjyw = 1) 0 (Toy + RHoy > 0) =

Yair—cona. = 1,

Ry L AR R SR 2 R FRAE G IR TR
PR AR A B R AR VA T R OF 5 20
TR - YU R R A BRI
i H RV ERSH B 2 R s - i DR R I
TR FTRT A AR R -

2.5 12548

7 B ARRFFER A LabVIEW FEHRAester T
A4 =R IR 00 - AR geiET
#4:Z LabVIEW TGRS (RAR IR ER B ARl ~ 2
AR R ek R S e - HAeRE 2
RS » ALE (D) ZE NI NEERE ERIRREE A
()FE B ARAIHEE ~ 3)IS bR Es R E A5
T P R TR PR LR AR I S Bt R R R %
8~ (DIRIESE 3 W67 1(9 MR AIRRE) KAl
A7 2(6 TEHRFlR ) 2 B R A A T ER B 2
st i L PRAE R ~ (5) R HEREBEPEHIER MR (H
LabVIEW 12 =ARAR 1 T BRI e 3t R = ol
IREBIREI T Ry) S (6) B FEERM b - AL LabVIEW
Ji e AR AR U S IR S e Y
HLE (B)EHFERMEESE] ~ (C) R ERERE /1 S2 (D)
FEZEHI2S 110 LabVIEW FEZUS R HIERZE
FisFHE A IR AR RE B3 E 2 SR e L R
Erig - FIETE R =AY MERAAPRARRESS - AR
ANFE AT E Ry BR PR iy LRSI P -
P R BRI P SR PR AE B B R T8 P Bl B A
BT B mT 1521 B B PR B L B (AT B
Ah) DUBTART— PR IBIRE T B ha(t)TERK
T EEEBRE R 2 IR EARRE Tt + DK hin(2+ 1)
JFERE - SERURHE = RS BRI B R R A -
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2.6 1EXEHEE
AR 9% Fir 3% R BR B R I R M E A A 2 DA
HiEA TRIEE 2 HA e TR 2
BWEE - R R EEBIAREL 1:60(BIFE AT 1
PR ERRIRER 1 4388) - S BRI i A
E2IR 1 H iR R R 0. 3% E By 26.4
(m*/min) - FEECBEEE B SEARE JE 55 (2002) R &
MR R A B A 5 L IR PRI R R A B T
Fe ) ZHNRIBIRE S K BRI T Ba FIRE
JE AR A TR ER I LB = - SR
B ARSE Ll R SN SRR B - MR T A
T 5 Fir 288 o B 1 2 1 45 VA = B SRS HEE T T4
R LSRR & o ATl = IR IR
BB AR 8 ISR I 42 B & P o SR 5 1 T
3K ARBEE IR IG .2 STRR(ZR » 1990 Kbk
BAYLSE » 1992) AT A — e ISR IE B E i & HARIRY
BRI B EUHERIAE 25 — 30°C 24 » AHEHEEH

40

A
35}
€30
et &
:\m LA AANMMANST
Vv ML A'AAR']
25 o R Stdy) T T O T 2002
— T, (%% 2 2002) e T,
......... " R
20 ; \ ; .
20:00  0:00  4:00 800  12:00 16:00  20:00
Time (hr)
30
C

4
o
—
—

=
=
g
w»
2z
=
o8
=% y=1.0272x - 0.9591
) 2=0.9872
<26 -
= n=1440, p<0.05
E RMSE=0.23
225 . . . .
25 26 27 28 29 30

Measured T (°C) (% ¥ > 2002)

= 8

EERFEBRERZHEAREEF » 2002)8

PREEE 80% LA I » SRR EL AT » #7k H IR
40% * $EIREE(2003) it 5eHEH - PO NGB R 2
FFHA - JEEEHERELE 27.5 + 1.5°C ~ FHEHERE 80 —
90% K - 25.12 — 49.12 (umol - m™ - s™)HIER
BN AEEBEE B BFER o KRIHASC
o R TR S I 3 2 2 P 47T 3 o L [ 2 3
FRCE R R H SO -

= - FEREMETR

3.1 EERERIAR B AR

AT 1 SRR T A SR T o2 T v T R A
PERIFS R (AR  2002) » fFEELSMRIE R - LA
B R P28 (condition-sequence control )i %
JE BRI P R AR AR R v B PR AR G SR
REVFVHREBL R 2R F & B U FUEREL () 3 T
HRER 7 (root mean square error, RMSE){F Fy LLig
(& 8-10) - ¥IRE 8-10 HE ~ L R FFK)FHE

S
z | ——RH,, (This study)
& 60 Ru (% % - 2002)

50 F —RHL(¥ * 0 2002)

......... RH,
......... RH
40 F o RHZ
30 \ \ \ \ \
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C mg-m~3  Particle concentration within the airspace
C, mg-m~3  Particle concentration of the outlet air
Cr mg-m~3  Particle concentration passing a recirculation or an filter
Coe mg-m~3  Particle concentration of occupants within the airspace
Cs mg-m~3  Particle concentration of the supply air
C, mg-m~3  Steady-state particle concentration in the airspace
Co mg-m~3 Initial particle concentration in the airspace
A m? Deposition area of airspace
T, N Distinguish this time constant from the particle relaxation time
4 m3 Volume of the airspace
A m-s~t Particle deposition velocity
Qr m3-s71 Airflow rate passing a recirculation or an filter
Qs m3-s7t . . .
_ Air exchange rates for supply air and exhaust air
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Qoc m3-s71 Inspiration rate of occupants within the airspace
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Eoc Particle removal efficiency of the respiration systems of the occupants
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