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and Output Command
Parameters Freash Air
Generator
Control
Command
To
D Fresh Air
Generator
Start
Timer
EQ-12 R-Net
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KM L, EHRBEELL T —s2RET
L3RV oy FEET.

X 5ic R-Net i3, 4.5 TR~ 5 MEs53HT &FHE
Thb COWUEOFMOREEL LT, HERER
%, R-Net EOEEOAICHITE 5. HEEER
L, ZOATRETREHEFROBEP, £
DETHI TR EMWERAETHS.

4.4 TnrsoEERHdRERy b

(a) v—4 v RiEER (sequential function

chart: SFC)

HExtHRo7s v MCRBEINS R VY ET S
Farl—B2%2HE-T, —EDY—HFVYARTT IV
FOREEBEIETT 5 v P OBHLHBETE
BEA, A=AV OHBTS s 7 aR, V-
irv AR TES T & 5. SFC 1, HF
HfmrET STD ic, v HFETIFaxz—4K
BbsER0ESENMUTERT 5.

®-13 @ SFC T i, ZEEH# (Fresh Air Gen-
erating Equipment) Z%HR 75 v+ &ELT, £0D
Regd, —EOY -4, VYR TEBIETHET S
e s mERE (Air Generating Controller) @
By ars s a28RET 5.

oA, BROFEE O D ICHEETS
F—t A2ty b T v 73 5RE (Air Flow
Gate Setting-up for Regulation) TIl3, ZZFHK
75V P DEIBAMEL VDT I F 2T —
b (=> Air Input Damper) &, ZE&HEH
fF DT I F ax—1F (—> Air Output
Damper) %3, ZEH# 7 5 v + OBRMICT 7 &
AFTEFEHENE L UTERINS.

iz, TOF =+ DEy FT v T ERSBT
Beditid, ZEHEABEE <Y FOEBOR
ENEHE &I 20, BB~y FREbLIReE

b (Waiting Start Command) 7 5 DEB LM

%, B 2= v F D3%{E (Start Command

-DB:  Received) &LEHELT, ZEHEAKET 5 v O

A~ DFHE S LR T 3.

SFC RUUED &> KEFEHBER T /129
CREEZS - TVAEY, chikdLlT, &v
A2 U ADEHRT, BHOREDS b—D2D
REEE T 2 RENBIOERNTH 5.
ZHICSHLE 3 72 dic SFC D DOk
ENR A SN TS (o &A1, [Niibori
927, [Kozima 92], [Mizutani 92] 73&).
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— Actuation
- Waiting Start
Command

v

Start Command Received

Air Flow Gate Setting-
up for Regulation

— Air Input Damper
= Air Output Damper

Y

Y

Turned to Regulation Stage
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BEBING L, PIHEREDETOR,
4RV MERN—TBFTH N, BA
DDA NV P HBRET LS TERLY—
THTEAARHHLODIRREICIL .

4RV FBRE LSS BELV-T
T, AV oA (KT, IF
Token == ?9? o ?? i) L,

Air Generation Unit

ARV MO L iCEREINICNE
(RT3, IF Token ? ? THEN pp

Setting-up —Hot Water Supply Valve
—Cold Water Supply Valve
. Setted-up || >Air Transfer Fun
1
Air
Regulating Control Command |
Received
Y Timer Counted up
Air Flow Gate Setting-._{ i D
up for Transfer IQA“ Output Damper
J‘; Turned to Transfer Stage
Air

D pp LX) ZETTE. ARV ML
BOEfTHKRDB E, BUEHRALFZHHBOD
Regic iz 3.

Pk kT, V—vEEEEOHM®
rassaiX, 1Y VEREBOFEKED
BHELUTHIEN B,

Ty v vBEREEKLSAy PEL

Transferring
A

Stop Command Received

v _:‘I([Warniersll), FTrva vy
([Martin 35])’ g — F \/@([Yourdon 781 t-f &\\

y

Air Generation Unit
Shutting-down

~>Air Transfer Fun

—Hot Water Supply Valve
—Cold Water Supply Valve

BH5.
4.5 MESFAEZRY b

Y

Shut-down

Air Flow Gate
Shutting-down

— Air Input Damper
— Air Output Damper

Shut-down

-13 Sequential function chart—Fresh Air Generating

Equipment Control

(b) Y+4vER (Jackson structure
diagram)

SFC ik & Lic b Tidal, BEAL
DNTWVWBE b DD, V7YV VK UackonsD
REDFur 5 LMTHS. Chid, 41V MR
BOFREOERLLTHEB 0 s 5 2 2KET
5.

B-40Y %27 v vyHTIR, ZH, v (Air
Conditioning Zone) ZRE7 5 ¥ F & LT, &
V— v OBRBEEREIC#EE T 5 72 O AR
LRK DB EST SV — VEEREE (Air Condi-
tioning Zone Controller) D&IfI~7 v /" 5 A 2%t
T5.

¥ 7 a7 5 213, HIHEE (nitiate Zone
Control System’s State) & 4 ~ v b EH L —7
(Monitor Zone Control System’s State)
4. Run Air Conditioning Zone Control System

lai gy O

756

(a) HBIFRy F7—% (queue”
ing network: QN)

QN i3, B-15 it RT & B EHD
H—s3 (server) DEA LIk v FTH
5. 2D QN OLb%xrFvHFIva v
(transaction : Xact) ASMLE AT ISH 5
wha K-16 1, X-2 0ElcH 3tk
EREENOREEHR 2 R/ BOoOEND &,
WOHDESPA v 2=V DR LD EZRLTH
5. X-15 @4 FiC & 5. Building Control Net-
work (3, M-2 OhREHEEELY — VERER

BLOMOXy b7 —2%ETH 5.

RO LE DN v FHIE, EOL X7 HOD
HMABEDZ>04 X7 I FAREFNCEE SIS
Bak BED QN BEcET.

QN D% OH —NBEDDRT A — 4 %
.

A: BARTEERE Y 0 ic Y — N ic B3 4 3 XactDF
fE (B 2K : arrival rate)
o BN DI N TRETE S Xact ©
S fE R (¥ —¥ R : servicing rate)
t: BAREY DI —"hEHTL B Xact ©
SEEEE (R =7 b : throughput)
p: Y —/NPERIC Kact BT 2 OIS
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Run
Air Conditioning Zone Control
System
[ ! 1
Initiate Monitor *oo times
Zone Control System’s Zone Control System's
State State
[ ] ! I T T 1
Receive Receive Air | [Scan Scan Scan Scan Send
Power Conditioning | | Fire Detection | | Fault Detection | { Control | | Sensor | | System’s State
Parameter || Parameter Unit Unit Panel " |and Alarm
[ | I 1 1
IF Token = =Timer Scan Cycle & O IF Token O||IF Token O}[IF Token O|[IF Token O |[IF TokenQ
“System’s Failure THEN Operate ==PS-DB: || ==AC-DB: |{==Fire ==Fault =Panel
Fresh Air Generating Equipment modified maintained | |{detected detected selected
I THEN THEN THEN THEN THEN
- I ! Receive Receive Air ||React React React
Scan Compute Fresh | |Output Fresh | | porer Conditioning || Fire Fault Panel
Sensor Air Generating | | Air Generator | | parameter || Parameter Signal Signal || Selecting o
Schedules and Control v T
Parameters Command H
T i

|

|
Compute Fresh Air

|
Compute Power
Generating Schedules

Utilization

Compute Fresh Air
Generating Parameters

T

IF Parameters within Limit O
THEN Make Operating
Command

ELSE Make O

Limitting
Command

[-14 Jackson Structure Diagram

Building Facility Total Management Computer

ILow Cyclel Low Cycle :

Timer Scan Network |
Qutput |

High Cycle ngh Cyc1e| Driver

Timer

Network:
Input
Driver

Envnronment
Monitor

A

Building Control
Network

f §

Floor Floor

Floor Floor
-A -C

W

Air Conditioning Zone Controller
B-15 Queueing Net

757

(BB : utilization rate)

q: ¥ —NORITRE %MD Xact DFEHE
¥ (R BFTFUK : queue length)

£-1 F1HCRTEEBD, 2 & ¢ BEZ
OB EZORNEBRICE D HEEERT 0, ¢
BkE 5.

BIHDER, 2 28 ¢ KD/AIVES,
Tibb, FHIERHMERE (1 Ok
Ty — AR (¢ OFH) K K&EVE
B, b= i3kEREL Kact ZRETE 3.

Y—Ix 5 B Xact OE (£) 13, H—,
D 2AICELLES. o 13,

o=FHy — v xEH)/
(FH &R )
=(/p)/(Y=Ap &35,

FLEEZ, A8 ¢ LDKREVES, H—
NREEHILL Xact ZRETEIRD. T4
bbb, 5 Xact LT BV —EREfF->T
WBRICIR D Xact BEFETSZ. +—"h b
D, Y= p KHFE L. F—"HEIC
BT soT, p=1 E135.

INH6DPQNR, YIab—vaveEF
EUTEDNE. H50iE, WbW AIERE
(direct problem) —QN T2, AEHH LD A D
WE®D e 52T, p, ¢, ¢ R B E—
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-1 Four Types of Servers and Their Performance Parameters

1) normal server
1-a) case of A<pu

”

1-b) case of A=pu

]
|
l
!
A =1 |
L e
. |
p=i/p ! p=1
2) split server | 2-b) case of A=
2-a) case of A<p : ) “
© fHh=2A 2 th=
1 = 1 AT 1
o - —— O
p=a/u  tg=2a ezl B=w
3) merge server 3-b) case of Ay=p and Az=p
3-a) ;ase of Ax=Ap<lu 3-b-1) case of Ay=Ap=p
A A
—=q /‘ 4= /lr/ls — 0] # t=p
It e —_—
E .,._);B_. q
P=An 1= Ap/u Bl px1

3-b-2) case of u=A,<Ap

3-c) case of Ax<Ap and A <pu

R,\ : A,\ .
iy e t=[1 s Lo t=k\
A AN —_— | A —
.48 B
BB px ] RIS
4) match server 4-b) case of Ay=p and Ag=p
4-a) ;ase of Ax=Ap<lp 4-b-1) case of Az=Ap=p
*—-A—>qA Jad A=1A:AB —/‘L—bq,‘ )l tA=11
E— C——
. que t3==Ar=Ap s ;I?
5l o=As/n=2p/n Bl px1  B=#

4- b-") case of p=A<ap

A

4-c) case of A3<ap and A, <

”
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LA, o 8072 EDKR Frx
v 7 DR[O H 5 — N2l E
T 5F 2 —= V7 ICEEHER 2
AUTHEMICHEREEZHEL =+
Zs8— b ¥ R 5 & BDES(savwamura
897, [Itoh 90 ab, 91 abl) ;{‘L;Eﬁ% bf:
(b) RABEF/ELITIRY b
7 —4 (synchronized
QN: SQN)

Bk - ERE, SQN 2B E L
7‘:([5hida§2]) C?’L R Ll%@ QN
D—D2DANKE—DOHTIEE
$> NORMAL # 4 —/ Ntz
T, —=2PEOATEE—DUE
DO 1% S D3I ERORME
Y- LERINS EBEO
QN THERTHEDY TIE A &
VAFLERBETEETFNVELT
SQN oFFHHERE .

SQN 2, 4@BEO ¥ —/NBHE
HEEAELIZLDTHS. (2)~
(4) ZRHB Y — N LT T 5.

(1) s—==2) (NORMAL)
By - (F-1 HEL)

Xact {2 FCFS B> T

A A
—-—-————PqA §73 tA=/1 ._._._\.._,qA
A A
. M — A
Bl p=1 =g T

tg=Ax
——
o=/ p

1y=As
¥ —NIc A D, b —bE B 2R
B Uiy — R .

IKDWT, FHfT5HE (queueing theory) (72 &
ZI3#k [Kleinrock 75], [Gelenbe 80]) iz & -
T, FHEZYTREL, HEEMAMERYY -
2B T TSR EREL, 0, ¢ BED
PhE $ 5 4 — 2 OREFRIR-PR R ZRD BB
HELTEONE. COBEE, K 54 —4
O EOHIREHEIINT USHEELEICE LS
EFMELLTO S ERES 2.

BB\, YTVEALALYRFLDT O b
5 4 | ya"([ltohﬂﬂ) 0)%%111‘7 = _Z*‘v@, VRF A
%2 QN L A1 LT Z OB A3 5 Trans Obj
([Itoh 92 abl) ’Eﬁﬁ% bf:

—-j;T, iEF:ﬂE (inverse problem) ([SUU 861, [SIM 901)___
Lot 254 T, 1% ¢ 2RO SE,
RS A =2 F 2 —= VI HE—, BRTRbZ
DHREINTHIRND, FEE - RA - EE - A

758

(2) RFYw b (SPLIT) #
H—X (k-1 FHEH2)
WFTHNCEITEHREISZ R 7 DEREDP A v —Y
DEEZZ DY —NTEET 5.

(3) =—y¥ (MERGE) #¥—s8 (F-1 H
H3)
FNETEFLTOI—FH DL R 7 OEE,

* o —YDZFEERCOY—/NTERTS.
(4) <wvF (MATCH) BH -, (R-1 H
g4)

Zo0& R BHE LTHEEERIT Y5, FH
ZARDLEDIIDIIETDAEPDEDTEERY
R, A vEk—YORDEDEEbEIZR
JRIBIEA T DY —NTRET 5.

A EEOY -, T RTH—N"ELF TV
3V, qa—%27 1V —X, Xact 2+ —7 ViCE X
¥z 2 LW/ MERRMY Xy NI T T7ICILB A,
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QN (TR LT 5 2%, HEOHIENBE T
535,

K-15 thit O FED/N » FEI}L, EDX R
POOHIBED=ZDD 4 X 7 T AR EH
5, EBWISEZ A EEEET SQN Tb3. £
D& A7 13 SPLIT 4 —NThk 5.

B - EMR SQN R bR v 27iCH LTS
Fa—=V/ AT H ¥ R F A BDES-SHonozel,
{Shida 91]) %Eﬁ% bf:

5. 8 H b (C

SR Y X T A DEBOBE T, T—%7F
7F 2 QURBMAERELTC, ZOLETYRXFLD
B EBEERRIL LTS, AT, 5B
CER Lck v P2ZORDIcAY, HEHEROE
RIS Y 2 7 2 1CEH Uiz, BiRox v
Me2ne, —BEETA V2 0RR+23TH
D, ENICHBIICENWSONEMTH S & DH
Ghbot. %, BEOX v TR, EEDY
TWEALYRT LAHNOHRE, BEREOLYD
A2 =UPEDLDIVEVIHGEE S - .
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