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Chapter-6 Direct Digital Controllers (DDC)

(.o Basic Feature of DDC Hardware Component

Direct Digital Controller (DDC) gpsaopd microprocessor o3 226(gdg] 0005680005002:0009
controller gpigdlogfd: copdoosoopd program gpimacdE: physical process gp:od  control
c0688a0pbi DDC gp:ogé hardware 1 software $& firmware o3 ClooopSi DDC gps 205
standalone controller gpggd[Gs 2203§oopd control task o3 [gEoe ocddondewoadel [Fmd
8Cseoq(supervision) o3 cpbodEesmntged cudEaopd

Mixed Air  Return Air Outside Air  Supply Air Supply Air Supply Air  Return Air
Temp. Temp. Temp. Sl. Press. Temp. Volume Volume

E] Input
devices
11 | 1

A/D converter

Direct Digital Controller

D/A converter

Supply Fan Speed Control, '_* v v
On/Off Control Output
C®> devices

Return Fan Speed Control, Economizer Damper
On/Off Control Cooling Coil Valve Position Control
Position Control

Q G-o Microprocessor based Direct Digital Controller(DDC)

DDC gpzo0pd sa§je§jeoon control task qpzod oofgEs05 6e0oEgnd8E0pdmelyt data gp:
cod[gla quplgCiooopd networking capability gp: 8E3Eo0p0n 0obsobiemigE  networking
c068Eg8: §oopdi $(6-0) 2005 DDC 00d95E 03] §oD90058E005 sensor(input device)gp:sE
controlled device (output device) qpzo? ce5gaon:aopdi
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DDC 00d90pE communication cpb8E2005 interface qpsgo Al§oopdi
(@) A modem(modem port)
®) A Local Area Network(LAN) terminals

(o) Other operator interface devices, e.g., serial communications port for connecting it to
a portable PC for local programming and re-configuration.
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CLIIonﬁlt ? 8_ ' DDc ’
24V supply g
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888888 Display g
2 Metwaork OOCDO Keypad E
5 terminals Q
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Input circuitry Cutput circuitry | s Wie service card |
L T A FEF ' oo o
i (C0.C)
input terminals output terminals
-_l":;u i L[ e ITITIT) |
“m ——— g .
Sensor -
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¢ 6- Direct Digital Controller (DDC) communication interface
Data bus
Address bus A
r-—---"-"-"-"""""=-"""""""" A
A 4 vy A | |
Y v v | |
| Temporary store |
A memory A I or registers '
| |
1y v ! :
Y RAM ROM ALU I |
A\ \4 | |
| |
Control | |
unit | refP | ALU |
A A I I
v : |
Input unit | < »—{ output unit
b Control bus % I :
| |
| |
| |
| |
| |
| |

Control unit
Actuator
Valve

Q @-9 Block diagram of Direct Digital Controller Q G-g Microprocessor

Sensor

DDC gps 00695¢ 0069 030005 network 32038: node gps 00695E0d9 F[gSsacns
s0050305(communicate) $Eq$ DDC 03038 Befgzsdlodgpe(unique number) 2005¢05002:20001
aB40lodgp:od address o Gal 005
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Microprocessor 20p5 Direct Digital Controller (DDC) gpseil sac[gdoqeon 32805338:
[g©20p5n Microprocessor 2005 3a0g§ea0scud200d micro-electronic chip [gdoopSn 8c8op&(silicon)
[5¢ [glopOooraopb large- scale integrated (LSI) circuit [g&o0pSn Microprocessor 20p5 Direct
Digital Controller (DDC) &1 8:6§205 (brains) [gdoopdi

Microprocessor 0¢ 3280 22805328C:qpig> dloCaopd

(o»)  Micro-electronic chip

(®) A program memory

(o) A working memory

(o0)  Input/Output module

(c)  Aclock or timing devices $&

(©)  Arithmetic Logic Unit (ALU) o [g620p5u

Arithmetic Logic Unit (ALU)20pS edlCagabiagnadion: 0o0pd 0g05gi05qqps 22[g€ logical
decision gpeadcopSs [giapbeosoopdi Control unit aopS microprocessor GeonEgodaepd cpdesqp
200538ep  FBondooeepsdgo(d)(electronic  chip)gp: $& memory oo 6s0dEGEdeERd
cobcsagpeod ABS:qud(control) Gosaopdi ad3ag€ program oBogé Gepoon:a0pd  pR&[oFPegdYp:
(instructions)o?  328¢0SgCalds) §E:00m0009 control function g} 680205g0HGL:200N
Temporary memory 20p5 memory 3acoSo2:0004¢ [gd20pdn

CLOCK
PROGRAM WORKING
= |~y
MEMORY MICROPROCESSOR HEMDRY
o
COMMUNICATIONS BINARY [
PORT INPUTS & |35
OUTPUTS |
]
ST NeuT | = SENSORS
CONDITIONING ANDf ™ MULTIPLEXER | == AND
A/D CONVERTER =) TRANSDUCERS
=t
OUTPUT - | TRANSDUCERS
=1 D/A CONVERTER || MULTIPLEXER [ AND
> | ACTUATORS

<;> @-g Microprocessor controller configuration for automatic control applications.

6.0.0 DDC Power Supply
DDC gp: 350p600668320305 24 V power supply cog$ 83620051 o3 24V power supply
o3 o) sensor gpod drive cpd[gCs output control circuitry gp:o? 320060pEe0000m DDC
2038:§ micro electronic circuit gp:o3 low voltage dc supply [§¢ sacpSapbeoaopdi Gessiss
5Vdc [g20pdi
DDC 03 Go:c00:0009 power supply o3 [godeoma5c8050005ses] DDC 320388 memory
qPee20R05 backup battery o power coodeosoopSi o3 backsup battery power supply o§ g€ DDC
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RAM 3303E:§ control program qp: qodog:cddepdi adeloppé backup battery 0p5 8odqiq[d:
(reliable) 2005006:qp5qepdn Power [gSoqel sag§ecnls cdeanodaopd power 03 cpodeu:§E
q@é“

2§|,6000 DDC gp:cp€ re-confugration cpde$sS information gpsod cudggseecgod
keypad $& display qps Ol§oopS

I Pro[?;‘a'::;ning | Personal Computer |
NS

| Power Supply I__.. CPU ..__LI Program Memory
4 1
7

Input/Output
Module

Input Output
Devices Devices

o -6 Controller

Componment Data Memory

€.0. J Microprocessor (CPU)

CPU gpzo0pd Dual-In-Line (DIL) package qpigdlogoopdn 16 pin a3wupod 64 pin (&5
CPU qp:og& control unit 1 CPU memory Arithmetic Logic Unit (ALU) 1 CPU clock unit 1 DDC clock 1
adddress and data bus 1 DDC RAM $& ROM 03 Glo€o051

(o) Control Unit
Control unit 2005 microprocessor ALU $& memory chip 03286000 3a[g: chip gp:ei
operationo? control cpSeosaopdi Micro computer & function gpzo? p38E:(co-ondinate)
cozoopdi  Program o  ap§fogpeqiod(instruction)qpso?  control  function  [gbesné
ceonCgod(execute) Gozoopdi

(J) CPU memory
CPU memory 2095 resister aACqpsgo[g¢ ce000500500280005 memory sacoSen:
oeodgb[Ge sensor data 1 point name ©a0p5 information gp:o? 936se0p5:0026030000H
ALU $C control unit 03 320000p0qs cB=a600pd program instruction gpadcopSs
236290052 con:G0200p0

() Arithmetic and Logic Unit(ALU)
Arithmetic and Logic Unit(ALU) 20p5 @dl€sg8s(addition)  efgpod[gs(multiplication)
000pd  opodgEdg(calculation) gpso?  [giopdeusoopdn  egeqiud[gs(selection)  [3:0d
codcd05 of[gs(sorting) $¢ §E:0nS[gEs(comparing) 205 logical decision-marking
process gp:od [gipdeosaopdn Sensor $& tranducer qps 0205 input device ¢ data
qp2od ALU process [geodeoggs control output command o3 cocbeo:a0001
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(g) CPU Clock Unit (Timer Interval)

Quartz crystal ¢ 090500005 pulse gp:o? control unit qpedad cosd[Ge 3a§$e(gd
adq§ $C microprocess ¢l operation qps synchronize [§06$320305 60320001
Clock unit speed 2005 processor cycle time 22go5303 2005005600051 Machine
cycle time opcopds Gal copdn Program instruction qps eeodCgod(execute) cpde$ basic
speed copds [gdoopdi

(§)DDC Clock
DDC clock 20p5 CPU clock unit ewpoSoll DDC clock 2095 real time clock [g6[8s CPU
clock o eenlieoiooggls [gdoopdi CPU clock 2000 eg1 qodg1 328§ ©20050303
©05000860:20001 oJejoxpé DDC 205 building equipment qpggdean fan 1 pump o303
schedule gqpsi time program gps3203C: 30p6pEe00R5I powd>- DDC clock o3 plant
og€ automatic switching co6q$320305 timer 3a[gd 3a0d4gjoopdn pows- poonadoRE
8z (ligh) gp:od 8odeodgls holiday o€ equipment qpzo? gOs:e0(gE: 03[gdaopdi

(©) Address and Data Buses
DDC 30038 microprocessor $& onfgp: chip qp: =ofogpsogE connection [gbeoq$
address bus $& data bus gp:on GeonEgodeo:aopbi DDC memory 220p8:5
a38:000:000 data g program instruction gpo? epboopdesepar 936:qepd
Bo0pb esep adddress o33l 8dcosqoopdi pown- sensor 03320305 3053 address
§90p5 32[gE memory set edlop€ BEeopdiq§ esep(storage area)copd: 2005005
GosqodI

(o) Data bus qpzo3 DDC chip so038: data qp: transfer apde$ saaddgoopd
(J) Address bus 20pS memory edlopE data qp:  93Gs00m:00p65ep0d R8[deS

a3e0r05 prpgram instruction qps 936s00n:00p06sep0d AR8qeS 30305 3a0%dgj005!

(q) DDC RAM and ROM

DDC RAM $& ROM o300p5 CPU memory coob G[o3kenioopbn o3eood CPU
memory ¢aono[g$esnt :2006ecrd8Eaor
Random Access Memory(RAM)

Random Access Memory(RAM) o3 data gp: ocn 038:0005:98 (temporary
storage) 320305 3203ggjo0pdn powd - DDC application program gps configuration
information qpss& computational result gp:o3 acn 2B6se0p5gEs [da0pdn wadooggEs
[§®20p51 RAM cil03€ ©odaon:aop information gqp:o3 application software vpesl copdi
o3 software o3 programmer qps 6{gpE:0d8Ea001
Read Only Memory(ROM)

DDC 320305 standard control program qp:o? ROM edlog€ 238:cons0000u
Standard control program gpie> time schedule 1 On/Off control $& PID oo&3:qps
[020p51 ROM edlopE routines o o86s0004G: RAM colog€ application software $&
configuration information gqpso3 986:000:0000n Application program run g§c3s26000%
information qpsg®aopSi
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ROM @dlog€faopd control routines o8wwpcd program gpsod  firmware

oeslaopdn o firmware gpsod programmer qpzon [gIgEEE: e[gpEcd[ge: [grpdes
og8&eol

G.o.g Microcomputer Structure and Buses
Microcomputer o3o0pob Digital Controller (DDC) &1 22800 (036000 32805 228C:qps(main
essential components) $& :[g§3o00§ s00d0desd(interconnections)o? 3(6-q) 0z€  ewedlg

008000
Microprocessor
=
__________ a =

I_ | = & T T T T T T T T

| | 17 i

' I

' ’/l\:q_'_l_l_' PR
I I ——
, RAM < Inputs  [———
| I [ ,_I_' J
' |

! I

I I

| I '

I <: I

I

. [ [ | | | — T
I ROM > Outputs [+
I R
| l—:rl '

I I

I I

I I I . I

| MEMORY | : 1/0 Units :

—— - ——_— - - —_—  ———

& 6-q Microcomputer principal architecture.

DDC o€  22805228E8: ad:pdloEilaogdi Microprocessor (CPU) 1 memory $& input and
output (1/0) units o3[gdao5i

Data 1 instructions $& address signal transmission ©20p9 operation gpssanscd:aopd data
bus 1 address bus $& control bus a3:§j{g¢ sa0pEE[o300051

¢ (6-) og€ DDC & microprocessor chip 205 memory unit 1 input $& output units
B¢ ©pd03ad §odsoaS0oro0pda’ ewdlgaonioopdi  Unit gp: s0:adso0pE microelectronic chip
00698 0300051 Bus 83200560 Slox[o3ezag(parallel wires) [gdo0pdu

Data bus &800p8en chip o0d9sE oobomojogpionl data qp: ope[plicoq§ 00305
2920009 Slom|3p3ae(parallel wires) [gdoopdn
powd input unit © 2080053 03 memory o803 data bus ¢ oodeo¢ cu:d[gEs (transferring)
[g&20p5

Address bus 20pb data gp: 938:e000:9$320305 esep(memory or register) 93wupod
program instruction qp: 036:0p5:98300305 Gsep(memory or  register)o  c0odeodedgts
(esepgjedgts) [§9o0pbi pown telephone number 930005 IP address o3 [gdaopdn

Data gp:0? 036:90p5:000:8E[G: bus $& s0052305002:0005 memory unit o3&:5 address
§aS$ 832600051 Address (A) ¢ data gp:od address (B)a3 co:d on:elgplieuiq§saoz05 6820053
:2e0¢qP: p66e0rEes Gaopdi
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(0) Microprocessor 20p5 address A o3 address bus ol 98 0o&(locate)eozoopdi

(J) Control unit 20p5 control bus ¢ oo address A 6§ data 03 vodupcoes data bus o3
2288(signal) coz0000n

() Microprocessor 20p5 address B o3 address bus ol o8 0o (locate)eozoopd

(G) Control unit 20p5 control bus ¢ ooso& data bus eol§ data o3 address A o8 eegoons

(write)q$ data bus o3 528§ (signal) cozoopdi
32000530066800Eg)05 Gros§jEoopd Fa0gsagiElgSge ceongedapd

Data bus
Address bus A A
I
Ul il
RAM EPROM 5
- - o
chip chip =
2 ALU
&
=]
[=}
A __'q:‘: Control
VAN = unit

Input unit < L | Output unit

Control bus
ﬁ% %% S!E Sensors Actuators l;ﬂ;l%

S G-e Architecture of DDC controller

€.0.G Memory Size

Data & program instruction gqp:o3 memory chip gp: edlog€ o86:0000: conza0bN
Microprocessor 03¢ 3a09SaqElgsg 3200668E[G: 0B BbreopSicon§aopd memory
Al§oopSn Memory chip $6§js §0p51 Read Only Memory (ROM) $& Random Access Memory(RAM)
o3[g®a0p5n 16- bit address bus 2005 address locations 216 o3 868Ea0p5 16- bit microprocessor
chips 1 32- bit and 64- bit chips ©2005 chip gps0? 3203qo30005

ROM chip 20p5 data 9300pob instruction qpzod cosd[gE:00 6e0oEgrd8E20p51 1/0 ports
o%eo?ors oo@):(so:)o chip qp:¢ data qp:o% mcﬁé%&@&u oS&:ooé:ooo:%&@& e@l(\?f)%&eou

ROM chip 6dl§ cpobcpbodon 005qe eqeoon: a38:e0p5i00:000d program & data gp:od
user gqps [g[g€elpE:cdes o[gdSEeon ROM chip edlS program $& data qpo? 336o0(permanent)
eepo:  9B6se0pSs000s60mGoPE  0gbedenodem:  odeomndoopd(power failure) Sa8logt
oqod8:8Eaon

ROM chip edl§ 238:e0p5:000:0005 standard control function gpa schedule 1 on/off
control $& Proportional-Integral- Derivative (PID) function qps [g8[o30005

o3eo05 Erasable and re-Programmable ROMs (EPROMs) 03036000 chip gp:od
0dgjoonagi€ a0 [glgEe[gpacdfg: [grpo8Eaopbi
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Step 1 Input
Memory 3aguS3e080005 bus structure

0g€odioom:00d  bit  SpegEI0R0d  vwdn
O [g©20p51 16 bit address bus aop5 address cAlE:

[ [ Termination Boara ] | 216 905 8560880051 B0Se0:88005
Anahgf:mgi o 5 RAM $& ROM chip gp: 0069gC:80005 8
E Converter j = 2  Kb(Kilobyte) owoan 303 236 aoé: %&Dén 1
O 235 Kiobyte 2op5 1024 byte 5§ pBgroopSn DDC of
Step 2 Central Processor E .E quﬁ% 03(73030@0€1$ gxg&’lpoaé memory
(CPU) 28 qp:or% ooéeo:ecxpeeﬁeon
Digital-tuO-Analog aBelopé DDC oB38:00p5:8E80005 data
g E Converter j ) 0 P§I005  §oopdi  Input  3v6e

O 0001 output 3366320305 $E programming

2 C0O8ES
e

Q G-@ Information path: Digital Controller

pown- DDC 00692005 temperature sensor(e)9sé §odso0d0o:a0pdi (0)856 008036
00dopqfoopd data gqp:od DDC adog€ 9836:0000:00001 Sensor oodge 0obopqoopd o0&3s
(reading)oopS 1 byte memory ajq§ c332600p51 DDC edlogé 4 Kbyte RAM §oqi& soq$
opdgfogpesxnt DDC edlopl temperature  sensor(0)9e oo§3:gps(values) o3 a38:e0p5: con:§E
opSsp5u(Memory edlo data qpzod download cobur[gCs overwrite [gpS[gEs ecpbup vasodhi)
(G- J) 20p5 DDC controller & input terminal o3¢ temperature sensor 0o69[g¢ §od s00d0o(Gs
DDC controller output § actuator 036903 §058005002:20001 e$3206gE DDC controller ood9o¢
input channel qpgodl§fGa output channel gpzgn A§aopdi Befopé DDC controller 0d9[g¢
sensor gpz(input terminal) $& controlled device gps(output terminal) §o5s0058E20051

€. J Input and Output Points

Direct Digital Controller o3 DDC 0y 220368105 68l[0300051 DDC gpoopS microprocessor
qp:od 2aaefgde) oopSeaonndooneo controller gp: [g8lo3o0pdi Personal computer gpsogE
Ol§oopd processor gpzaad 220pdcrE051 o8 DDC controller & memory ad03E control logic
0pesla0p)d instruction gqps copdoonzeo: qaopdi DDC qpzaopS o instruction qpe3a03E: control
action gp:0? GeonEgadeu:aopdi Control crdeosoopdl ©8b000y GeEoo:ad instruction gp:?
program o @&l 2001

€. J-o DDC Input/Output Unit Interface

DDC 00696 input $& output $& 2005e3Ea00) 328Cs(section)ozE operation amplifier gps
A/D $& D/A converter gps 2005 electronic chip gp: Clo€oopdi o3 chip gpso?d Printed Circuit
Board(PCB ) a0l ogE mount cpSoozaodi
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Sensor qpzod DDC controller ¢ input terminal cdl§ input channel gpssé Slom[BElgé

20059305000:00001 Control device (actuator) gp:o? DDC ¢ output terminal adle output channel

g5 Som[BEg soodagudeuzaodi
DDC input unit 03 6320053 function gp: ceonEgodes configure apd8Ea0pSn

()

(®)

(0)

(v0)

Sensor qpsi transducer qps Sooo(meter) gp: ©20pS0de  03C:c00:0000  COS s
(measured variable)o DDC &l input unit ¢ input signal 8a[g6 con5$g§aop5i

Input signal gp:o3 c33260q€ amplification  codfgla  filtering cwS[gE:0a005 signal
conditioning gps [gopdeozoopd

DDC input unit 20p5 o€conoopd, input analogue signal o3 digital signal s5[g6a3 A/D
converter o3 adsq) c[gpCze0s00001

Volt free contact (static switch)e g§oopd On/off state signal o3 device &l status a3ewr0d
alarm =296 esdlgoopdi

DDC output unit 20p5 computation result $& logical operation qp:o3 326[gde) 6832053

function qp:03 eeonEgadeozoopdI

(o)

(®)

(0)

Controlled device & status c[gpE:ognieoqs$ digital signal 06903 aoode0:a05N

Output device o3 0o8[gRddged: e[gpC:cdeoqs(incremental  basis)  3a§§o0Y

006932038 pulse gpigd 000d60:0RdN
Output device(valve/damper)ei 2005005000600 position 3203E: g&a$i Bodgssaogad

DDC ¢ digital signal o3 D/A converter o32%:6] analogue 35(323 e[gp&seozoopdi

€. J. DDC 1/O Point Types (Data Points)
DDC data point qpso3 input point $& output point vae] $6§jesdo0: F[gp:8E001
(o) Input points

Sensing device gqpggdoopd sensor $¢ transducer gpzo data gp:0? cooddqeomelopé
input point 0p 2005005eal3[gl: [g6o0pdi DDC 20pd Bonddefioopd data gp:o?
:6[gde) 0309g056gps control cdend Cvda3Eesontgrdaopdi
(o) Digital Inputs (DI)
Status monitoring ce6q§$820305 Faddgopd two-state input signal o3 Digital
Inputs (DI) oresl oopS
powd- fan on/off status, high/low temperature, alarm on/off 200503 [g&aop5

» Switch dry contact (open/closed) e Power (on/off status)

* Smoke detectors e High/low limit switch (on/off)
« Airflow e Freeze alarm

o Water

« Differential pressure
(J)  Analogue Input (AI)
Al 2005 sensor 9360pd5 transmitter 886 cVE59q oS continuous signal (&5
Temperature 1 pressure | humidity ©a0pd physical variable gp:ei 0o§3sqp:od

oB0Seqaopd (p84o0pd) continuous signal [g&o0p5
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)

Al input qpzo? active $E passive sa§jgons(type) 0pe] $6§s§o0pdn

Active AT qpzaop5 voltage 9300p05 current signal input o3fgdoopSn

Passive Al qpsoopd Resistance Temperature Detectors (RTD) &8¢ q§joopd ag6ed
9630z (resistance) [g620p5u

6320050103005 active analogue input signal qpegblo300p5i
« 0 to10V (0 to 5V)
e 4 to 20mA (0 to 20mA)
Analogue Input (AI) point qpso? powd $E 000y Gedlgaonzaogd

¢ Resistance Temperature Detectors * Flow (water, air)

e Temperature Thermistors « Voltage

e Temperature Transmitters e Current

* Pressure e Air quality (CO2, 02, etc.)
o Humidity e Air quantity (CFM)

Pulsed Input (PI)

Physical variable gp:03 engineering unit 00699[q¢ cullggescyod aBonsddge
p3qo0pd accumulated pulse gpzo0p5 Pulsed Input (PI) [g20p5

powd - 10 pulses 2005 1 kWh $& p8qjooodi pulses  6qog056) (00)9[gpdo3Es
g6:3E 1 kWh 2%:8[8e[gd00p50p 9880005

(®) Output points:
Output point qpzoopd control signal 3293€[g¢ eedlgaopd 328§4ps(commands) [gdfo30005H
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(0)

)

Digital Output (DO):
DO 20p5 contact 930005 switch i relay coil o3 energizing coS[gEs Bewpcd de-
energizing cpd[gE: o3ndeaontgodeooopd
6320050030005 Digital Output(DO) gps (60300051
¢ On/off (driven from a logic variable)
e On/off (driven from a numeric variable)
e Duration Adjusted Type (DAT) (driven from a numeric variable)
e Position Adjust Type (PAT, incremental control)
o Start/Stop (S/S) (driven from a logic variable)
e Pulse (driven from a logic variable).

powd
* Relays e Indicator lights
e Two-position actuators e Two-position solenoid valves
Analogue Output (AO)

AO 2005 controlled device ood§§j:o? §E:coqSmaoged CPU o coodeo:o0pd
software command (620051 6@ command o3 continuousi variable voltage or
current control signals saa3€a3e[gp&:sq) controlled device s8a3000560800051 powd-
damper $¢ valve actuators 1 variable speed drives | flow rate ©20p503[gda005
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6320050l030005 Analogue output signals gps [§6{o300051

« 0 to10V (0 to 5V)

¢ 4 to 20mA (0 to 20mA)

pow
e Damper actuators

¢ Modulating valves for Chilled water

e Inlet guide vanes

* Modulating valves for Heating coil

Table 2. Sample Control Points Classified

e Variable frequency drives

Control point: Classified as:
Smoke detector (dry contact switch) DI
Outside air temperature Al
Bypass valve AO
Start/Stop relays DO
Chilled water supply temperature Al
Static (Duct) pressure Al
Freeze alarm DI
Damper actuator AO
Indicator light
N[~ £
0] ™
O | ™.
i ——————Controller A,
Manual Time _ o
override clock _|Generate | compare ™
switch I Variable| |_output
set point
temperature
\
CD[‘IUDWE‘[ meﬁﬁlggirg?ur
Generate -f—
@ | output Compare <
normally Temperature
measurement

&

)
Fire/smoke ':'OEE ed D|‘D<]
detector
[
.r?

. £
Cool A Bz
ool Air 2%

2

Heated air %
—_—

6 6-00 Air Heater with Outdoor Reset
pow - DDC 00693 Al§oopd 8-bit A/D converter 2005 RH sensor ¢ 7.8 dc volts analog

signal g§oopd

RH sensor &l working range 20p5 0 to 10 volts (8205
()  A/D converter @i resolution o3 gpdh
(®)  Sensor output 2005 7.8 volts [§dagiE A/D converter & digital output data 008803 qpdl
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DDC 2320006006003 0300068320305 Input $& Output gpezaclopCs 0300068
820051 (6~ j) o€ input to DDC controller a3ewp05 output from DDC gp:ad cedjgoozoopdi

//"_-___‘_‘————\___-n.l Indicator light

_\-' | —
- [ onoft \ — \
|I onput On/off —

\ output -

|
Manual | Variable
override III input_——

switch |

=5
%Dﬂ / Outside
P temperaturs
input Variable P

Variable
ﬁwtput
normally _
] [ closed ;
Fire/smoke
detector

& S
Cool air Oc;: < Heated air <
Cool 1 AT —" 3

& 6-00 Air Heater Input/Output points

Temperature
measurement

T

&(6-00)ap¢ outdoor reset cpdB: control cpbaopd air heater oodgel control diagram o3
e6dlgoopdn Fire o8ewrod smoke detector oo &:econCesaopd afewrod 8:diqpiagodesoopdun
signal  oqog€ timer ¢ cud&gs :SeepPadag Bewrod start ecpdod 86¢) ewrtiag€ fan
06eE200051
Control System 0089038 2280 3224g¢ input $E output coos§jEgoopd
(o2) On/off input (Digital Input 23e0pcd DI) — manual switch, fire/smoke detector
(®)  On/off output (Digital Output a3eupod DO) — power to light
(0) Variable input (Analog Input a30w05 Al) — temperature from sensor $&

(20) Variable output (Analog Output a3eupoS AO)- power to the valve o3 [gd2opS

€. J-0(02) On/off Input 9Bww0d Digital Input (DI) Bewpo Binary Input (BI)

ON/OFF input 2005 ogbedoodcuds(circuit) [godgssaogad(complete [36qS) Sodeos
§oopd switch a30w0d relay o8ewpad device 0odGsq)s [(§620pSH B 2a6E/32805(ON/OFF)
$6§jgoon §oopdsaoz05 “Digital” vpeslaopdi Building Automation System(BAS) edlog =0
Digital Input(DI) a3eupob Binary Input(BI) vpesl aopdi

Binary Input(BI) qp:od eqogodqs(count cvdqs) c832600001 pown - Power meter
20p5 1 kWh [gp8o38: on/off 0068l cpbeosaopdi o pulse o eqogodgisé kWh opdy)
a54{Geo0p503  6qoged8Ea0pdi a860[g§ayE Digital Input(DI) o 3203q8Eo0pdi  BI o
0dogm&agl :[BE (000)cocdemyPoopd pulse gpod count cpEeS$3a0305 8&E:pEaondgts
[g&20p5
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Series of pulse qp: [gdocseomelop digital vpeslagié cd0e8a0050p va[P&EA ON
$C OFF $6§jro [§6§E@amaejopE “Binary” vregpagi€ 38 oSm§oopSn On/off input &1 ooep:o&
s§0epd(official designation) ¢ Binary Input(BI) (62005

Central monitoring unit i Building Management S\_.'stem]
savic-net series

;
5 8
z 8 5
2 2 ¢ -
= = = -~
2 £ @ § 5§ 5 5 e
8 2 g = T = w -
] = ] w5 = .g
o & = = (]
T 2 & E & a
2 © & & = @ - -
E g & 3 2 3O B Call point
i £ 8 % % o a AONMOFF, setting, status, alarm
. . . . |1’ Q g o IT DE' -Real time/ftotalized data
Setting device for engineering Program data
ol 3l 4 -
-
. To other DDC
ol 4 controllers
S ( Ij (peer communication)
m] ] o] [ ] i
Input interface
» o
= 1 =
2 2
T | Control calculation unit —s 2
wn
=
z 2
[m]
1 (3 P DDC controller

Output interface

-

+

[]

User terminal

Fan coil unit

L
EE
5 2

Valve
Humid fier
Damper
AHU supply air fan I'/—

AHL return air fan |

¢ G- j Example of distributed DDC controller configuration

€. J-(s) On/off Output aBwwrcd Digital Output(DO) Bewpc’ Binary Output(BO)

On/off output gpsoopd power a80wrcd close contact 0% cocSeo:a0pdl  S:d:a0d
co&ie520p9304$ (power “on”) $& Bodesa0003>§S (power off) $6§jz000 [§6§E0p5H B33 On
adoupod Off output $6§Eado0> coodews§CeomelopE Digital Output(DO) o3ewrod Binary
Output (BO) upasl 2005
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€. J.§(0) Variable Input 98605 Analog Input(Al) sBewpo Binary Input(BI)

Variable input e320p5¢ =a§sCang ofgpicdesaopd signal gp: DDC 220pE:08
oCeepad cnfgeiydaopdi Temperaturer humidity $& pressure 02009 0083:035E p8¢i00d signal
qp: [9620p0n Building Automation System(BAS) edlomeaaq elgplicdesaopd  signal(varying
signal) o8e0pcb Analog Input(AI) v @l o0

6. J.6(o0) Variable Output 93605 Analog Output(AO)

Value $p5:5p5598q81 qprgpigtes oBevpdd damper cBaoeannd ¢EeS3a0g0b
Gozq0p3 variable output o3 Analog Output(AO) vpesl 20pSi o3 BI 1 BO $E Al AO point qpzaod
computer a30005 DDC controller $& §05s005q§ 8005 Temperature o3 vcSopoopd sensor
20p5 analog sa§jgseon: varying signal (0- 10 Volts) o3 coodeo:a0pbn Computer 280005 DDC
2005 digital signal 03020 c005$§Ea0p51 BelopE analog signal ¢ digital signal o3 elgpéieosepd
A/D conventor 9360305 A/D processor a30upod A/D device c8za62005

oelopE Al device $& processor (controller) safo3p:S A/D analog to digital converter
§9$ cB=a020p51 A/D converter o3 controller adlogé 0odSloopS: @dl:00pd0om: GusENR§ooRdI
Built-in cpboozoopdun eqeoons eedjgecy§oopdi

INPUT CONTROL QUTPUT
—T11— AID MICROPROCESSOR D/A —~ ANALOG
— | CONVERTER UNIT CONVERTER|— oQuUTPUTS
ANALOG - —
SENSORS
ON
VALUE | 7 N\~ VALUE [#\_
OFF
TIME BINARY TIME
REPRESENTATION
OF VALUES

Q G-oc; Analog functions of a digital controller

DDC 008903¢ ogdees doeepd component gpsgn

() Power Supply ~ Computer board 320305 c3266000 power supply [g9aopSi Low voltage
DC [g®20p5i I/0 Point gp: 220305039266000 power ¢ Direct Current(DC)
a300pod 24 Volt AC copbs [g68Ea0pdn

(9) Computer Board Control ~ software 320305 [9620pdn  Logic  process — qseanscd:ad
microprocessor o [gjee&eosapdi

(o) 1/0 Board 20p5 input $& output dlo[eqps 00503058 [gBa0pdn o3 board Gl
A/D $& D/A conversion cobq§ea0305 hardware gps Al§oopdi True analog
signal oopcddli Digital signal  qp: [gdeomelopE accuracy $¢ timing o3

ogn[gpz00pdi
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(20) Communication  controller qp: sogC:qiés 00da300q§ data gp: transter c¥5Q$320305
communication port J§ qepdlgdaopdi Communication port ¢ operator
access cp6q$ gC[goopd oofge: device gpisé 80050905 (communicate)
0062005

Digital computer qpsga:d:0005 sequence gpig&ac 3006 cvSo300001 Pneumatic
system gpsaopd analog $p5: 3¢ 32005620001 Computer gp:ei speed 2005 3a0gs AgE[gs

Ga0dcopds input gp:od 009Gk 00d9 vad§Ea0pd

Controller

Operator

—— Powerin
ﬁ Boiler panel
/

¢ 6-0p Simple DDC system layout

Connections
to /O points

0(6-0p) 03€E[goon:00p58203¢E: plant operator aopd opon:gedl§ PC © 0odeoé setpoint
o3 adjust cp68Ea0p5 Setpoint adjust pE[gEs0pd 88zc3§aopd setpoint §8:03 clgpCeodgSs
[§020p51 Controller 2005 network cable ©oodeo operator $& boiler control panel o303

communicate cp68E20p51 cenCiesa005 boiler ¢ data qpsod quasEoopSi Data communication
:6[opEisC network 3a6foypEind 2508:(0) $& 2098:(@)0g¢ 32600:805 Ged[goo:aodI

Terminals

Il

(a) i
Terminals
(b) | 20 !’ - .{JZD
Power Q1 a0V Q

Supply L _
20 Q2
6 G-og)(e) BI Internally and externally ¢ G-og)(9) Monitored BI point using an
powered analog input

€.9 1/0 Point Characteristics

Physical input/output point gpzaopS controller adl§ 1/0 board gp: termimal gpsogé
Alon[BEg  §odsooS(connect)oonzaopdn 3a§sqS:ed: point oo BI (9620001 & G-og(e) opE
G6H[goo0pdme038: [gue  power o3 F20ddgeoodgE: ofeon & G-og(on) 2005 [gEoe power
supply o3 32004q| conzoopdi External power supply o3 saaddgioqi¢ power fail [g&a0p5 oBeupod
contact open [§620p5 03 a3g§ecgudoncor Belogp internal power supply 2005 3¢j 8adgiga0di
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Internal power supply saaddg cod:aqi€ dlom[ode [godesdlon wad8Eeun Detect ©cpd
§Econ DDC qps0? 3203qjq) circuit agdodocdeodsgp:ad agudongn monitor [gjap&8Ea0bi
Analog input point o3 332%4gj¢] Binary input o monitor cp5§Ea0pd

[§88E€c000 sacfgmacs cros§jp§oopd
(o0) Short circuit [gbes[gCs(terminal 0o695E 0od9a[o03E 0 volt §es0000m)
(9)  Switch closed [gbes[gEs( terminal 00695E codo3alo3r203E 5.0 viot §esa051)
(0)  Switch open [gdes[gCs(terminal 00d95E oobmajogpiant 6.6 viot §eso000n)

(20) Open circuit(terminal 02d9$& 009 mo[oys] 10 volt §e$05)

Software o3 sa0%4gjs] 03sea[gmacs crosdEad:od a38E8esnE program cv68Eao5i

0 volt $& 4.5 volt sajogpegdagi€ short circuit 1 4.5 volt $& 5.5 volt 3a/o3sgdaqC switch
closed 1 5.5 volt $& 6.1 volt 3afo3ggdaqiC switch open & 7.1 volt coodqpzagi€ open circuit
[g20p5

Terminal $6932(03p:§ A/D converter circuit 2095 high resistance o [96edl coeomaeope
monitor circuit o3 ©o3§0deo8Eeon Analog Input(Al) o3 multi BI =:5[gd soadig§Eo0pd
$5:q2g0§o0pS1 F[grrp0eondeen constant speed fan o3 monitor apS[gEs [gd205u

Fan & cable § current ring a300pod Current Transformer(CT) oodeoq) monitor cvd
§E20p51 Analog point S current o§(zero current)og€ motor s8a8 power supply eeepod[gc:s
[§08E20051 Low current [g8ag€ fan motor & pullery § 0obeo€ooni0pd o§om[s(belt)
[god[gCelopE low load $& eenties[gls [§88E200N High current qogi€ fan 20p5 over load

[g8e0mp0p5 Bowrcd [gdesoopbup B8E0D

Analog Input(AI) point gpsoopd BI point qpoood J¢) ege03:00p5n Analog Input(Al)
point gp:o3 configure S 20p038l alarm message qp:oddl copdqeomeopE 3q
sop§moqqp:oopdl  Analog  Input(AI) point gpsoopd 3¢ orSoqedcd gpeosiaods
20R§[0Bsenz00p) fan qpest saeeE0d:00pd(critical) fan g0z 32234gqs 20EangHoodi

Analog converter gpsoopd sensor ¢ true analog signal o cooddG: digital signal
(3623 e[gpEeuz00pdn Digital signal 20p5 0 $& 1 qp:ad 3a008:03053(gd(Series of 1s and 0s)
esd[g[gE: (96205

:000¢) converter 20p5 8 bit converter [g6aqi€ o€axnaogd signal & (Jg6)dgE 0O
e[gpscdeomn convert cpdam: 0083: clgplicdoopdn 32632:3E:8CEqPiel 2§ -40°F ©
+120°F =20038: [gdoopdi oBelop¢ range 2005 160°F [gboopdn 8 bit converter 20pd
0.625°F(160/250) e[gpE:cde digital signal oo ee5g§Eaopdi Economizer damper gp:o3 control
c06epapE 2d:0lon sasolaeljgoopd

a3eo05 o3 signal o3 outside air & enthalpy o3 0305§ =paddgq€ waoeayPd
Bobgqeom accuracy §c36epS eurodeon 10 bit converter algpEeadsaqi€ 0.16°F(160/1024) 3203

3eomCianaddepdi Sensor & accuracy JoBoqic00 c3dwpdi
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12 bit converter 20pS 0.04F(160/4096) 3208 Gus&&aopbi Converter il accuracy $¢
sensor & accuracy opdCacw SeomEeco [g6oopdi 12 bit converter 2005 control signal sa(gd
BeomEs 6aodeopd: memory gpigd Ad=60p51 Record cobq§ 24 bit & number o 1,048576
[g20p5

DDC System gpseil accuracy o3 2009005epogE accuracy (§)§s Ol§oopdn (End to End
accuracy o30305q8)

(o) Medium to sensor
(J) Sensor

(p) Transmitter

() Inter connection $&

(§) A/D converter o3[gdaopSi

Medium to sensor accuracy o3¢ safgpseom 3agj05gps dlo€ooodi pow- flow meter o3
turbulence [§8es[gCs outside air temperature sensor ogE solar radiation dlo&fg€: mixed air
temperature § air $6§jz 20507 E:gn cepega(Mix) veslges 03gdood

Medium to sensor error e[o3p& end to end accuracy 3e3:3k8Ea005n Sensor @i accuracy
20p0  sensor & saqpdzacags(quality)eclogE  @oopboopdi  Transmitter o @&:eeonCepd
(performance)eomE:q§320305 sensor $& transmitter 030508q8 (match [36qS) c8oopSn Required
rang $¢ 0-10 volt cpodeusepd transmitter $¢ 100°F range §oopd thermistor o303 saaddg[d:
38°F0 45°F 320§8§2005 chilled water supply temperature o3 o3€:0qi€ accuracy deomE:c8gepd
©upadeol

§0059905000:0005  Slom[o3s(wire) 9B6eqEdag€ accuracy 9BSesdipeandoopd: wire
[03¢55ec0 volt drop gpzecor accuracy 3ed:ckeco [gd0pdn dooa|o3E(wire)qpdag€ egpadloogd
0-5 volt 2Boupod 0-10 volt pdseen: 4-20mA current loop 03 3203ggj0oE20001 A/D conversion
accuracy o3 §&4q8s [gdaopd

Analog input signal o3 digital =5[g6a3 e[gpE(Ge(convert cpS[Be)esncd 3 signal o3
eqpegesn(smooth) [gapdeousgs c3ooobi

VAV box 3203855 03E:096§2005 velocity signal 20p5 eonpS[86eamaeo3pé smooth signal

[g8e320E[grobe0iq§ 32005 ogr&odEiont reading 0od9qfag€ reading ()9 93wupdd (9)ogs
@0IE8s smooth cpdeo: €200 Five second smoothing every cycle o3 6820050l 2203¢: 0g050p

882008
(new signal + 4 * old signal) /5 = old signal
"0ld signal” 20p5 smooth cpd[G:aons signal [gb[Ge controller oo input 33[gd L5 322 [GRE[

[020p51 Input  gpzod Geoospdigp: 3200dqs] 9Bewpdd lookup table gp:od 2ddd: modify
c068Ea0p5n Thermistor gpsell curve 20p5 non linear curve [gdo0pSn Thermistor goopd input o3

lookup table 98ewpdb algorithm o3[g¢ signal o3 modify cp&e$ adoopdu

AO $& BO Output gp:

Sensor qp:e signal o3 A/D converter o3 saadd{gjg) Analog ¢ Digital 98 e[p&:q§ 3325
200303 output device qpsgbo0pd valve $& actuator qps 220305 D/A convertor 03 o3z analog
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2[g638 e[gpliqscdoopdn o3eaod output device qpzooRd ©gR&3E:S c[gplicdeses wcBson
Update cpbesqs ocdeon 0o& 3o0qgC 10 bit resolution §oopd D/A o3 sadd{gjconseandcopds 8
bit D/A 2005 cdeawr0d20001 8 bit 20p5 256 increments o3 cosd&aopbi Incremental 092005
0.4%  $EpSgoopdn Controller gpsopode:00d output power 20p5 §a005g105 §oopdi
cBo0eanad vgdeor odelopé controller o control signal 63000 0005e0:8E0R5N

Actuator g3 Genliq§ cdeao500pd power o3 controller o coddecudeoi
Transducer gpsd adjustment [gop68E@a05c0pd: DDC panel gpsdoon adjustment [gopdes

0B3050p8:0320001 DDC panel § adjust [gpdes cgudoopbi Adjustment gps(coSoonsoog)) o3

Gego: 905006:00E§E 2005

G.g DDC I/O Point Type (Data Point)

DDC data point gpso? input point $& output point va) $6§ F[gr:8E0p5
(0) Input points
(o) Digital Input(DI)

DI a0p5 two-state input signal [gboopdi Equipment gp:ei status o3 monitor cpbe$
3200¢g|o0pdn pown - Fan on/off status alarm on/off 020503 [gda0pdn
AI 2005 sensor $& transmitter gpso §§o0pd continuous signal [g&2005n temperature
pressure 1 humidity o3¢l physical variable gp:o3 current a3ewro5 voltage gqpig¢
eodlgoondgls [gdoopdi Al input gp:oopd active sajmeen: Bowpcd passive
F§p2200: [§58E2001
Active Al gpzaopd voltage o800pd current signal input [gdoopSi Passive Al 0005

resistance 0o§8sqp: (4620051
Al - Analog Input 1/

4-20 mA DC

. N
o XX ar  ooc

i A

& 6-06 Analog Input (AI)

(@) Analogue Input(AI)

Active analogue input signal qpsoopd 682005310320505 000899 [§6§E005
¢ 0 to 20 mA (0 to 20mA)
« 4 to 20mA (0 to 20mA)
* Pulse Input (PI), PI 2005 pulse qpso’ 6qozod[gEs [gdoopdi

(J)  Output points

Output point gp:o0pd control signal s3[gd controller © coode0:000d command gps
[§620p51 & command( control signal) qpzoopS DDC computation ¢ cgoSano0pd
qoooS(result)qps [gd2opdn Logical operation ¢ agobaona0pd qoonS(result)qps [gdoopdi
(o) Digital Output(DO) 20p5 contact 98ewrc5 switch 3203E:§ relay coil 03 energizing
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a3ownod de-energizing  cpd[gEdyé two state control function o3 perform
00660z2001
Digital Output o3 6330053030 0069 2a6s[gE configure crSEa0pdN

(0) On/off(driven from a logic variable)

(J) On/off(driven from a numeric variable)

(p) Duration Adjusted Type(DAT)(driven from a numeric variable)

(G) Position Adjust Type(PAT , incremental control)

(§) Start/Stop(S/S)(driven from a logic variable) $&

(6) Pulse(driven from a logic variable) o3[g&aop5n

AO - Analog Output

— A 4-20 mA DC

VEDOC — X9 a0 oboc

D:J;L A

¢ 6-0q AO - Analog Output (AO)

>

]

(®) Analogue Output (AO)
AO 20p5 CPU ¢ generate co620p9 software command [g&aopSi Controlled device qp23aogad
variable voltage a30005 current control signal [gdoopSn
Analogue output signal gpzaop5 63:0050l0332505¢ 006§ [§D8E051
(@) *0tol0V (0 to 5V)
(®) ¢ 4 to 20mA (0 to 20mA)

: o
LO] <

Return Air Fan Return Air

Exhaust Air

Mixed Air
Temp. Sensor

0

Discharge Air
o @ ol > O

Qutside Air F Discharge Air Fan Temp. Sensor

Chilled-water
Valve
6 G-o0 Example 3
DDC 006903€ 8 bit Ato D converter dlo€aopSi RH sensor ¢ 7.8 volt dc analog data o3 input
(30 §§oopdi Sensor &1 working range ¢> 0 volt ¢ 10 volt g&oop5
()  Converter ai resolution o3 gpd
(®)  Sensor output 20p5 7.8 volt [§6cqi€ A/D converter ¢ e[pE:eosc8052005 Digital Output
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data opdq| [gepdspSe
2oe? -9

eomio0d038,

O(6-00)20p5 DDC based room static pressure control system oodoel schematic
diagram o3 ee5[gaon:oopdi Room static pressure o3 Variable Speed Drive(VSD) 0068080050009
return air fan o3 modulating speed [§¢ GenEieoglge 038000005 Control cpSoomzoopdi
Discharge air fan o} [g85$:0c00(fixed speed) [€ eedCseusoopdn Damper Actuator(D) 20pd
modulating 3>§je3200: [§620p5n Air flow switch 2005 filter ii(dirty/clean) sac[gseesod monitor
c6e0z00p51 2o&eagd 6oon DDC input/output point qpsa? assign coddl

(o0) Damper actuators(D)
(®) Air flow Switch for the air filter
(0) Room static pressure sensor

(v0) Variable speed drive(VSD) for return air fan
(c) Relay coil for contactor(C) of the discharge air fan

Table 2. Typical Data File for Analog Input.

Point Address

User Address

Point type Regular or calculation
Sensor Platinum(0 to 100F)
Physical terminal assigned 16

Use code Cold deck dry bulb
Engineering unit F

Decimal places for display XXX.X

High limit 70

Low limit 40

Alarm lockout point

Point address

Point descriptor

Cold deck temperature

Alarm priority

Critical

©.5) DDC Operating Sequence

(0) Sensor $C transmitter qp:o temperature | pressure ©20p50361  03E:020002:0000
o0$3s(measured variable) qpod DDC @i input unit s83 signal s3(gd deoza0di

(J) Sensor reading qp:o3 DDC § input unit ¢ 2o0&eagpoopd digital electrical 33(g6a3 elgpEseos
20p51 980000 CPU oo process cpb8Eepdi & information qpzo? “Buffer” vresl 20pd small
input unit memory ol 0g8 oo 9362050050005

() Input unit 205 processing cpde$ sensor data qpsq§[Ss 20pd3a8l 1 input unit 8038:q
buffer o3& sensor data o3 23&:e005:qSesep(address) 03 CPU oo 2005005602000

(G) CPU 2005 control bus e85 sensor reading o3 agn:oaqs control signal co:cd05a0001

() Program counter 20p5 650050068083 680rEGMAEEREY 320503 20deSe0:ap5I CPU
2005 ABmre08aB voduafd: CPU memory adlopé o3 instruction o register co6c8050005
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(6) CPU 20p5 RAM edlopd goboomsoonsoopd  wpboopd data 030sd G§o0500e0¢ (program
step)o? cv66e0aEQS 0pc3rd20p5N

(Q) Software program(module) o> control routine o% execute C\?&Déu

6.6 Control Sequence

Control sequence 006903 20gudodTy QEES eSS 905305 =ogSodzRE:
agi€lgsgreeaeqs copbiugd8Eaon gEcutsodmGa logical oqieax control sequence 2095 control
qp0d eomsgy 2cpdapdeofGr 38c3maopd gdiesonCepd(performance) gp:od §8E200i
oogod[03o3 el 03¢ 32006005003 0090E(G: codeot (step-by-step) geadl

000Ls0E

3030080¢

000300908

Control cp&ed system oodgadeel schematic o G[036: Gepaddln Sub system gps
[§9e320E §0005Al pow>- AHU 2203605 mixing damper 1 cooling coil 1 heating coil |
fan @200 subsystem qp23a(gd Fapoddl

Subsystem 03&: A§oopd process variable qps 1 control c¥Oqepd  parameter
qp: 020050303 200569050l Main process variable $& control cpdepd parameter
0303 &30l pown- Supply air temperature $¢ chilled water value position 98005
duct static pressure $& fan speed 0205039620051

Process variable $C control equipment o3s3(o32:§ §eoon control relationship o3
66500053l gpegdi Cooling  coil 320305 supply air temperature o3 input
=[g6(process variable [gdoopS)saddgG: Proportional Integral control(PI) (&
valve $¢ actuator o3 control co68Ea0p5u

Air system 20305 velocity pressure 20p5 process variable [gdoopdi Input o3
smooth coSdli(input (§)9 93e0rad (00)9 o edlEsq smooth cpdAl) ABesnod
Square root opdli (velocity 00§3:q9S) oBe5005 Duct & area [gEe[qpodagié volume
qoopdi &3 volume o3 controller & input 2[gd =20dg8Ea00N Volume $&
esd[glgCs(display) 98ewr0b velocity [§& cublg[g8s 220305 control S [gpasnsg o
a36o05 operation 82005 volume ow>NaS 328¢0Seoo parameter [gdaopdi

320920E00001

200ggoopd control method 20pS cB=abeoon  response speed 1 control loop & time
constant ©20p503 3260 03¢ ©oopSo0o5N Zone temperature control $& outdoor reset 030005
e5200pd(slow control) [gdaopSn §eglseom proportional band control 63000 aaddg[G: band o3
o0mPsoyidiconsg)(narrow proportional band) od:0gqi€ sacomEsed: performance o3 §§Ea0pd
€.q DDC Software module

DDC Software 03¢ internal module gpzgn dlo€aopSi o3 internal module gps 2005 DDC &
memory (ROM) edlop€ §eso00d software [gda0p0n od software module qpzo3  graphical CAD
o300 text based method o3 3203qqq) B=e6600n control function qpea0g05 configure

0068Ea0001
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DDC software module qpsog€ 6830053103 clo€aobi
(o) Control modules( e.g., on/off, PID)

(J) Arithmetic modules(e.g. averaging, summing, totalization)
(p) Programmable logic modules(PLC)
(G) Interlock modules , etc(e.g., EF with EF OUT)
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