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Chapter-7 Direct Digital Controllers (DDC) Wiring

Direct Digital Controller (DDC) 3a§j§jgo3 @i input $& output terminal gp: $& wing co650303
OqpesConay 226002805 Gudlgaozaopd

Q-0 Fan Coil Unit 03 control cp6q$ 22034gjoopd DDC Controller (Model: UFC0882L)

Cooling Only Application

C
Return Air Supply Air
C

E X [s/s]sT| TA|Am[wL|
| A
1 I
! 0 A T T
| Iy CHWR chws 1 ! ! || Legend:
I I ! o
I L 1| I T =Temp sensor
“““““““ B I T : [ I | MV = Motorised valve
I =
* * Lo * * * * 8IS = Start/Stop control
@ o0 _2 o G o ST = On/Off status
Al DI DO DO DI I:ﬁ DI DI TA = Trip Alarm

FCU Controller UFC0882L A/M= Auto/Manual status

WL = Water Leakage status

¢ Q-0 FCU Control(with valve)

Q-2.0 Description

DDC Controller(Model: UFC0882L) o3 =aad4gjg) Fan Coil Unit(FCU) control coboomzaopd
LONMARK® Functional Object type 8020 o3 saa[gdaon:aopd program [gdoopS
o) poer0g€ controller o3 Cooling Only Application 850305 configure cpSoosgEs (b5

FCU @i capacity o3 chilled water On/Off type valve [§& control coSo0p5u
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On/Off type actuator o3 320qq] valve 330z gCeaanE(open) dodesxnt(close) [gopd[geslyé FCU
& capacity o3 control cpSo05u

Valve iﬂﬂeadb&ndl Valve DB (Deadband)
A 1 A —
Open B — Open . _—
y |
" Setpoint « (DB/2) setpoint - (0B/2)|
Close / Close Al
> —¢ /1 '
I i i Retumn Air Tempe
Setpoint Return Air Temperature Setpoint
¢ Q- (o) Valve Open Control ¢ Q- (@) Valve Close Control

Q-9.) DDC Terminal Block Assignment UFC0882L
Terminal Block (Q)9d§oopSi TB1 ¢ TB6 2208 $¢ TB8 terminals o3 [g62000n TB3 $¢ TB

8 of) eo:?:ooo:é]u
Terminal Label Description Remark
Block No

TB1 AC24V | 24 VAC Input(L)
COM 24 VAC Input(N)

8D TO4 On/Off Valve control(DO) Only for Type 1 FCU
TO6 FCU Start/Stop control(DO)

TB4 UI1l FCU On/Off status(DI)
COM Com for UI1 & UI2
UI2 FCU Mode status(DI)
UI3 FCU Trip status(DI)
COM Com for UI3 & UI4
ul4 FCU Water leakage status(DI)
UI5 FCU Valve status(DI) Only for Type 1 FCU

TB5 COM Com for UI5 & UI6
uUI6 Return Air Temperature(Al) Only for Type 1 FCU
N+ Network wire from previous DDC

86 N- Network wire from previous DDC
N+ Network wire to next DDC
N- Network wire to next DDC
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Q.0.p DDC Layout & Wiring Diagram

SERVICE SWITCH

MVAC(L) > —

24VAC (N) > <NETWORK CAELE FROM PREVIOUS DDC

<NETWORK CAELE TO NEXT DDC

# VALVE CONTROL > ]

START/STOP >
= RETURN AIR SENSOR (Al) 2
> VALVE STATUS (DI

> WATER LEAKAGE (DI)
> TRIP STATUS (DI)

> MODE STATUS (DI)
> ON/OFF STATUS (DI)

RESET SWITCH

NOTE:

1) # RETURN AIR SENSOR(AI) & VALVE CONTROL(DO) ONLY APPLICABLE FOR TYPE 1 FCU
2) EACH COM TERMINAL TO BE SHARED BY 2 UI TERMINALS

3) ALL DIGITAL OUTPUTS ARE 24 Vac TRIAC OUTPUTS

Qq®
0. J Fan Controller DDC(Model U6F2484L)
DX/FCU Control
DX/FCU 1 DX/FCU 2 DXIFCU3 —====- DX/FCU 6
[sis|sT|am]TA] [sisTsT]am]TA] [sis[sT[am]TA]
AT KTT 7T K771
I 1 1 | H 1 ] 1 ) 1 1 [ 1 |
1 | | | ' 1 | ] \ 1 ] | | ] ] |
I S B R B R I [
1 ] 1 | H ] 1 ] 1 1 1 | 1 ] ] |
A R O I I T RN
1
LYYV VYV VYV Vvy
TO1 UM UIT UHM9 T62 U.IDZ UfB UI%O T6’3 ui3 Ul?l 1] 2 [ TO6 Ule U2 UI24

Fan Controller U6F2484L

S/S = Start/Stop control TA = Trip Alarm ¢ Q-G
ST = On/Off status A/M= Auto/Manual status
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Q-J-° Description
DDC 205 fan (0) c:32ad control co68Ea0p5n VSD [gEeenteanpd Fan [gbagiFan g
%203 control cp68Eo0p5 LONMARK® compatible Program [gdo0p5u

oJpownogé controller o8 DX unit 8eup0S FCU o3 control codqf $& monitor codqf configure

6000200051 Fan Controller opes] ¢aodcopSs DX unit $¢ FCU 0303c0p5s control cp&8EaoaS

9. J. ) DDC Terminal Block Assignment(UGM2484L)

eomio0d038,

Terminal Label Description Remark
Block No
T8O +24V 24 VAC Input(L)
COM 24 VAC Input(N)
AO1 Analog Output 1
COM Com terminal for AO1 & AO2
81 AO2 Analog Output 2 AO channels to be
AQO3 Analog Output 3 commanded via binding
COM Com terminal for AO3 & AO4
AO4 Analog Output 4
82 UIl - U4 Universal Inputs 1-4
COM 2 COM Terminals for UI 1-4 Each com shared by 2 UI
183 UI5 - UI8 Universal Inputs 5-8
COM 2 COM Terminals for UI 5-8 Each com shared by 2 UI
T84 UI9 — UI12 Universal Inputs 9-12
COM 2 COM Terminals for UI 9-12 Each com shared by 2 UI
TBS UI13 — UI16 | Universal Inputs 13-16
COM 2 COM Terminals for UI 13-16 Each com shared by 2 UI
UI17 — UI20 | Universal Inputs 17-20
T80 COM 2 COM Terminals for UI 17-20 Each com shared by 2 UI
87 UI21 — UI24 | Universal Inputs 21-24
COM 2 COM Terminals for UI 21-24 Each com shared by 2 UI
P3 High/Low frequency Pulse Input 1
TB8 COM Com terminal for P3 & P4
P4 High/Low frequency Pulse Input 2
TB9 TO1-TO8 Digital Output 1 - 8 °o channe.ls . t.o be
commanded via binding
N+ Network wire from previous DDC
810 N- Network wire from previous DDC
N+ Network wire to next DDC
N- Network wire to next DDC
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Q- J-9 DDC Layout & Wiring Diagram

MVAC(L) >

24VAC (N) >

FAN 1 STARTISTOP »

FAN 2 STARTISTOP » —§

FAN 3 STARTISTOP » —§

FAN 4 STARTISTOP > —

FE
El EEEE
HEE

FAN 5 START/ISTOP » —4¢

FAN 6 START/STOP >

=
(=]
&

ElEl
EE

—
FAN 7 STARTISTOP > —
FAN 8 START/STOP » —

FAN 1 V5D CONTROL >

COM WIRE FOR AO1 & AO2 >
FAN 2 V5D CONTROL >

FAN 3 V5D CONTROL >

COM WIRE FOR AO3 & AO4 >
FAN 4 V5D CONTROL >

TE1D

NETWORK WIRE FROM PREVIOUS DDC >

NETWORK WIRE TO NEXT DDC >

NOTE:
ALL DIGITAL QUTPUTS ARE 24 Vac TRIAC OUTPUTS ‘

FAN 1 ON/OFF STATUS >

B JBEE HEE GE

] ] Di

[x]
=]
=

COMWIREFORUI1&UIZ >
FAN 2 ON/OFF STATUS >

FAN 3 ON/OFF STATUS >
COMWIREFORUI1&UIZ >

FAN 4 ONIOFF STATUS >

A

&

- < FAN 6 TRIP STATUS
— < COMWIRE FOR UI 23 & Ul 24
I < FAN 5 TRIP STATUS

—< FAN 4 TRIP STATUS
+—< COM WIRE FOR UI'21 8 Ul 22
< FAN 3 TRIP STATUS

— < FAN 2 TRIP STATUS
—< COMWIRE FOR U119 & UL 20
I < FAN 1 TRIP STATUS

< FAN 6 OCCUPANCY STATUS
< GCOMWIRE FOR UI 17 & Ul 18
< FAN 5 OCCUPANCY STATUS

< FAN 4 OCCUPANCY STATUS
< GCOMWIRE FOR Ul 15 & Ul 16
< FAN 3 OCCUPANCY STATUS

< FAN 2 OCCUPANCY STATUS
< COMWIREFOR Ul 13 & Ul 14
| < FAN 1 OCCUPANCY STATUS

+ < FAN & MODE STATUS
+— < COMWIRE FOR Ul 11 & Ul 12
| < FAN 5 MODE STATUS

— < FAN 4 MODE STATUS
— < COMWIRE FOR UI9 & Ul 10
- < FAN 3 MODE STATUS

- < FAN 2 MODE STATUS
— <« COMWIREFORUI7& W8
I« FAN 1 MODE STATUS

— < FAN & ONOFF STATUS
—« COMWIRE FORUI5 & W6
I < FAN 5 ONOFF STATUS

Q9

Q- FAN CONTROL DDC U8F2484L

v

4________
J€-------

v

O Of e o o e e e |

o
=y

D

5
------ DO8 DI22 DI

Fan Controller USF2484L

[

3 DI24

Legend:

SIS = Start/Stop control
ST = On/Off status

TA = Trip Alarm

AIM= Auto/Manual status

6 Q-6 Type 1. M/V Fan Control
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Q-9-° Description
DDC 2005 fan & c:3208 control cpd8Ea0p51 LONMARK® compatible Program [gdaopSoopd
oJpownogE  controller [g¢ Mechanical Ventilation Fan o 03 control codg§ $& configure

00500200051

eomio0d038,

Fan1 ==== Fan X

---- [ororforfor]

vy

VVVY

=1

T 0 0 © T
DO1 DM DI2 - DI21 DI22 DI23 Di24

Fan Controller U8F2484L

Legend:

S/8 = Start/Stop control
ST = On/Off status

TA = Trip Alarm

A/M= Auto/Manual status
DI= Digital Input

c;) Q-Q M/V Fan Control & General Digital Input monitoring

Q-9-J DDC Terminal Block Assignment(U8F2484L)

Terminal Label Description Remark
Block No
+24V 24 VAC Input(L)
TBO
COM 24 VAC Input(N)
8D UIl - U4 Digital Inputs 1-4(DI)
COM 2 COM Terminals for DI 1-4 Each com shared by 2 DI
83 UI5 — UI8 Digital Inputs 5-8(DI)
COM 2 COM Terminals for DI 5-8 Each com shared by 2 DI
B4 UI9 — UI12 Digital Inputs 9-12(DI)
COM 2 COM Terminals for DI 9-12 Each com shared by 2 DI
8BS UI13 - UI16 Digital Inputs 13-16(DI)
COM 2 COM Terminals for DI 13-16 Each com shared by 2 DI
86 UI17 — UI20 Digital Inputs 17-20(DI)
COM 2 COM Terminals for DI 17-20 Each com shared by 2 DI
87 U121 - U124 Digital Inputs 21-24(DI)
COM 2 COM Terminals for DI 21-24 Each com shared by 2 DI
TO1 Digital Output 1(Fan 1)
TO2 Digital Output 2(Fan 2)
TB9 TO3 Digital Output 3(Fan 3)
TO4 Digital Output 4(Fan 4)
TO5 Digital Output 5(Fan 5)
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TO6 Digital Output 6(Fan 6)

TO7 Digital Output 7(Fan 7)

TO8 Digital Output 8(Fan 8)

N+ Network wire from previous DDC
810 N- Network wire from previous DDC

N+ Network wire to next DDC

N- Network wire to next DDC

Q-9-p DDC Layout & Wiring Diagram

MVAC(L) >

L

®
;0

g

24VAC (N) =

FAN 1 STARTISTOP >

FAN 2 STARTISTOP > —3
FAN 3 STARTISTOP >
FAN 4 STARTISTOP > —¢

FAN 5 START/STOP >
FAN 6 START/STOP >
FAN 7 START/STOP >
FAN 8 START/STOP >

FAN 1 ON/OFF STATUS =
COMWIREFORUI1&UI2>

—_—

—

L

NETWORK WIRE FROM PREVIOUS DDC >

HEBEEE B8 8
d 2

o9 o0®
ol =
=]

E!E

3R
i 8

-
m
=
=

|
®
@1

NETWORK WIRE TO NEXT DDC >

=
+

a

[ X
He
o
£

FAN 1 ONIOFF STATUS > M
FAN 3 ON/OFF STATUS > v | HE
COMWIREFORUI3& UI4> cou|
FAN 4 ON/OFF STATUS > O |
K

HE
eee

[]
O
[}
H

o1 B

—< FAN 8 TRIP STATUS

—< FAN 6 TRIP STATUS
—< COMWIRE FOR U121 & Ul 22
< FAN 5 TRIP STATUS

< FAN 3 TRIP STATUS

—< FAN 2 TRIP STATUS
—< COMWIRE FOR UI 17 & UI18
< FAN 1 TRIP STATUS

-< FAN 8 MODE STATUS
—< COMWIRE FOR Ul 15 & U116
< FAN 7 MODE STATUS

- < FAN 6 MODE STATUS
—-< COMWIRE FOR UI13 & Ul 14
< FAN 5 MODE STATUS

—< FAN 4 MODE STATUS
< COMWIRE FOR U111 & Ul 12
< FAN 3 MODE STATUS

—< FAN 2 MODE STATUS
—-< COMWIRE FOR UI % & Ul 10
< FAN 1 MODE STATUS

- < FAN 8 ON/OFF STATUS
-< COMWIREFORUIT& UL &
_ < FAN 7 ONIOFF STATUS

—< FAN 6 ON/OFF STATUS
—< COMWIRE FORUIS & W&
< FAN 5 ON/OFF STATUS

NOTE: ALL DIGITAL OUTPUTS ARE 24 Vac TRIAC OUTPUTS

Qe
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Q-G Constant Air Volume(CAV) AHU Controller(UAH1464L)

(D [so]
|

Exhaust Air
Supply AirFan
Filter Cooling Coil |
C .
Fresh Air Supply Air
c
= | |
-DPS T -DF"S
(Filter status) ~ [WFR (Fan status)
—(1T)
m m P .
Symbol Legend
Digital | i 3T: On/Off status
gital inpu T&: trip alarm

i

i

|

AM: Auto/Manual mode i
SD: Smoke detector !
Analog output DPS: Differential pressure switch
|

I

|

|

|

|

|

|

I

I

I

] WLD: Water leakage Detector
Analog input T: Temperature

""""""""""""""" ! WFR: water flow rate
I SI5: Start/Stop control
I
I
1

I
i [ ] Digital output :
O |
) |

M: motorised actuator

Q-G-o Description
Constant Air Volume(CAV) AHU o3 DDC controller(UAH1464L) [g¢ control cp&aonsoopdi
Inputs
UAH1464L model controller g€ Universal input (00)9 $& a Digital inputs (p)p 03 §o5e005
(connect) aonz00pdi
UAH1464L $C036] 32054 8E2005 sensor gpzend

(o) Digital Inputs(Dry contacts)

e Selector mode status ¢ Smoke detector status

¢ On/Off status ¢ General dry contacts
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e Trip status

( J) Universal Inputs (0-5 Vdc/4-20mA/ NTC 10K temperature/Dry contacts)
e Temperature sensors e Chilled water flow rate
« Valve position ¢ Universal inputs

Analog Input monitoring 83005 abnormal sensor reading qp:o? vo§0:q$ First order Low Pass
Filter method o3 saad4gjoon:00pdi
Vnew = Vold + C(Vin- Vold)
Where, Vnew = New reading to be updated in DDC
Vold = Old reading updated in DDC
Vin = Sensor reading,
C = constant (0.0~ 1.0)

. L Legend:
Typical CAV AHU Application T = Temp sensor
DI = Digital Input
Al = Analog Input
=] DO = Digital Qutput
O
=l AO=A

= al o 3 o S| nalog Output

g £ S 3 = = —

S e 3y E . 8 £

v -l o 2 s S g s

% < % % © | ) O :‘é E 8 o

g g o =22 s o o8 £ s

| | R o 5§ 2 < o

SEE  g2oT 3 23 2 3

— = - D = [=] o =

O olo > oD & = 2 o)

== o T o X 8 g = T z

= == & ST = v —| O = o

bl bl P A A

[ [ ] | ! i

P o ! I ]

! A [ | H

P P [ 1 H

P! P [ H |

P A [ H H

P IR Pl ] ]

[

YVV ___VVVYVYYV LA A AN !

-] -] o -] o -] -] -] o -] (-] -] -] -] o o L] o o o -] o o o

Ul Ui2|UI3|ui4|uis|uie |UIT fuig uisjuI1o| Uit Di1|Di2|DI3 TO1| TO2|TO3 [TO4|TO5 |TOE| |AO1|AO2|AQ3|AO4

12 bit ADC Channels 10 bit ADC Chs DI Chs Digitral Qutput Channels AQ Channels
UAH1464L
Q Q-00 AHU CONTROLLER DDC UAH1464L

Outputs
UAH1464L controller ooé Digital Outputs(24 Vac Triac) §c§ Analog Outputs(0-10 Vdc or 4-
20mA) o303 command co:§Ea0p5i 0o5p5: output signal cpodeosdEaodi

(1) Digital Output

Digital output channels (6)9d§aop5i channel 038:03 1 DO control 2300705 2 DO control =2[9d
configure cp68E20051

e AHU Start/Stop codg§sacgod(Individual schedule or manual control)

¢ DO 1 Start/Stop(Individual schedule manual control)

¢ DO 2 Start/Stop(Individual schedule manual control)
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« Fresh air damper Open/Close control/Floating control
¢ Re-heater On/Off control

(2) Analog Output

2 nos. of Analog output channels, these are —

¢ AHU Variable Speed drive control

* AHU Chilled water valve control (cooling sc;ogd‘San)
* AHU Heated water valve control (heating sgogcﬁoao)

Q-G.J DDC Terminal Block Assignment(UAH1464L)
Terminal Blocks Q9 Al§oopdn TB1 ¢ TB6 $& TB8 terminals o3[g®a0p5i

Terminal | Label Description Remark
Block No
B8 +24V 24 VAC Input(L)
CcoM 24 VAC Input(N)
TB3 TO1-TO6 | Digital Output 1 - 6 Only TO1 is used.
AO1 Analog Output 1
COM Com terminal for AO1 & AO2
B4 | AQ2 Analog Output 2 Only AO2 is used.
AO3 Analog Output 3
COM Com terminal for AO3 & AO4
AO4 Analog Output 4
N+ Network wire from previous DDC
81 N- Network wire from previous DDC
N+ Network wire to next DDC
N- Network wire to next DDC
TB6 UI1 Universal Input 1
COM COM Terminal for UI 1-2
UI2 Universal Input 2
uI3 Universal Input 3
COM COM Terminal for UI 3-4
ul4 Universal Input 4
UI5 Universal Input 5
COM COM Terminal for UI 5-6
uI6 Universal Input 6
uI7 Universal Input 7
COM COM Terminal for UI 7-8
UI8 Universal Input 8
TB5 uI9 Universal Input 9

7-10
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CcoM COM Terminal for UI 9-10

UI10 Universal Input 10

UIl1 Universal Input 11

COM COM Terminal for UI 11

DI1 Digital Input 1

COM Com terminal for DI 1& DI 2
TB2 DI2 Digital Input 2

DI3 Digital Input 3

COM Com terminal for DI 3

Q.G-9 DDC Layout & Wiring Diagram CAV AHU

4VAC(L) >
24VAG (N) >

e e

— POWER

AHU START/STOP >

Com wire for AQ2 >
Ch_Valve control »

NETWORK WIRE FROM PREVIOUS DDC >:

NETWORK WIRE TO NEXT DDC >

RESET SWITCH

SERVICE SWITCH

|

— > CHWS Temperature -

— > GCom wire for U1 & UI2

> Return Air Temp -

— _» CHWR Temperature -
— _» Com wire for UI3

— > Com wire for UIf
— > CHW Flow rate —

— > Valve position —
— _> Com wire for UIT & UIB

| > Selector Mode -

— _» Filter alarm status -
— _» Com wire for UI9 & UMD

| > Water Leakage alarm —

— _» Smoke detector —
— _» Com wire for DI

— > Trip status -
— > Com wire for DIZ & DI3
— > On/Off status —

(;) Q00
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Cooling valve Temperature Control
A
No Max Output
Dead
Yes band
] RA Temp
Min Output
I >
Modulate cooling valve Close valve SA
Setpoint
A Proportional
” band
Valve Interlock with AHU status ¢ QoY
0.G.G CAV AHU Typical Sensor Termination
& e
— . FOWER — (&) NTC 10K Thermistor
MVAC(L) » NTC 10K Thermistor
Z4VACN) > | cou|
E‘ij NTC 10K Themistor
JUMPER SETTING 05 Ve
ul1-s
ey Vaoltage - RET  Power
OPEN
%% Device +| |*VDC  Supply
ol —[l]lR:I—JCJ 0-10 Vde
CLOSE
5: H2 COM
& . " VALVE POSITION
B @ M. || FEEDBACK
mE e b 0| EEE
[[] OPEN FEE
Bl cLOosE LA 03| mEm
AD1-AD4 .
EEE 010 Vde 04| (@@
B4
- E] Dry contact Digital Input
HEE 4-20ma V| = co igital In
Dry contact Digital Input
BESETSHITCH @ Dry contact Digital Input
SERVICE SWITCH _—\l"'.
@O0
ARV RAT

TYPICAL SENSOR TERMINATION

QUOR

7-12
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Q-§ VAV AHU 028cd: 6il Controller $& Control Logic

¢ Q-oG Building Automation System(BAS) %AHU graphic ¢

Building Automation System S [g€ecgqecy§oopd AHU graphic o soso =0[gd
eedlgoonzaopdi AHU oodcdsell Direct Digital Controller(DDC)$E  Control logic o3 o3coq$
2005000 6ed[gaoadgls [§6o0p0n 260080503 Building Automation System ©333603€ oo

8860051

(2nes) [sT][forc] sp]
> [

Exhaust Air > E/A Damper
By

|0fC |~ "\ /|| RIA Damper

(2nos) | ST Supply AirFan
Filter Cooling Coil .j @
> © Supply Air
Fresh Air Sy
< c | b |

Ps
2 nos.
BIP Damper (Filter status) (Fan status) (2nos)

< | & |
o) o | L L
[w.o]
@

$ Q-o8) () Air Handling Unit 0089 field device gpa Input $& Output g0 ceSgoonsd

7-13
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WLD: Water leakage Detector  O/C: Open/Close control
T: Temperature
$ Q-og) () Air Handling Unit 0o&9§) field device qpai Input $& Output gpseil Legend

U eombn | Legend SP: Static pressure

i Symbol: !

i Diaital inout | ST: On/Off status RH: Relative Humidity
igital inpu

i I:l J P i TA: trip alarm WFR: water flow rate

i [I:l Digital output 1+ A/M: Auto/Manual mode KWH: kilo-watt hour

i C) Analog output i SD: Smoke detector S/S: Start/Stop control

1 [ . . . .

i D Analog input i DP.S: Differential  pressure VSD: varl-able speed drive

i | switch M: motorised actuator

| |

1 |

Q-§-0 Description of DDC Inputs and Outputs
Variable Air Volume (VAV) AHU control application qps320305 saads{gjoonsoop Direct
Digital Controller (DDC) 20p5 model UAH2484L o3 (9620201

Direct Digital Controller (DDC)eh Input qp:
Direct Digital Controller(DDC) UAH24842L $E03q) 22%4gi8€@ao Input qps oo

(1) Digital Input(Dry contacts)
Direct Digital Controller(DDC) UAH24842L $& Digital Input (0§))92208 §jc5s005(connect)

880005y

Typical VAV AHU Application

Legend:
T = Temp sensor
=l DI = Digital Input
— — Al = Analog Input
5 3 S —_ Pl = Pulse Input
. @ = w— o~ L
=3 = EE -§ = = &~ - DO = Digital Qutput
55 I o e P = [ 5 o g o © @ 5 AQ = Analog Output
e e R e L = = o o 2 2 £ =
=5 _o 323 5= i g =g TEE I
""(qu LT @)= » 2 Ol & ® W » ® =l S _
R KPS 1Y 9 <9as &3S g 5 g &

o = w 5 o o &= = ©
EEEEEEFEERE-FEREEEEEEEE g 9 £§5§ 23
So> o anoesE > £ 2 8 E SR R 2 g g o o § £
EERSITEEETS = g ? o s S wl v 6o oo & & 2 g B o 5
= Z|ol = zzw—lc ol ° g = o <+ 2 = = 8 = = = 2 QE g g o

= = o < o = B << < = © w O
|T|'|I'|AI|AI| IT|T|Dl|g|ﬂ| Sl =l =l u mi_T_ =le o = & E al a ; @
T 11 T i T o =
T PPEEEE] ] EEEE A 253 3
by bloipiebrEly s BIRIRED P 2833 3 E
A T R R [ N | [ T N T T B | 1
| T T T L T T [ T T T | 1 @W@W
L T T T | I I T [T T T R T T B | 1
| T T T R B T S [ [ T T T O T | I
T A I | [ ]
VYVVVVVVVV VVVVVVVVVVVYVYYV V¥
e|lojo|e|e|o -] eleo|o ] ] Qo <o Qo -] <o o o - o o -] - -] L] -] -] 1-] o
UIUIZ|UI3 U4 {UIS UIsUIT (UIgU IS |UHO|UIT U2 U 3 U4 U5 UM e |UIM T|UI8|UI S|UI20|UI21|UI22|ui23{u 24 P3 TO1|TO3 [TOS5 [TO& AQ1|AQ2
10 bit ADC Channels 12 bit ADC Channels Pl Digitral Qutputs AQ

& Q-0 VAV AHU 008cd: @i controller § Input $& Output gpso? eedgoond
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VAV AHU 006cd: & controller $& control logic saa{o3pE:03 Geb[goonzapbi
Digital Input sa§jgeaonsqpien

e Selector mode status

e  On/Off status

e Trip status

e Smoke detector status(maximum 4 nos.) §§

*  General dry contacts(maximum 8 nos.) o3[g®a0p51

(2) Analog Input(0-5 Vdc/4-20mA/ NTC 10K temperature)
Direct Digital Controller(DDC)UAH24842L $& Analog Input (o)) §o5s005(connect)$Ea051

Analog Input sa§jzzo003qpsen
e Temperature sensors(maximum 4 nos.)
e  Static Pressure
e Chilled water flow rate
e CO5¢
e Universal Input(maximum 5 nos.) o3g®aoa5

Analog Input monitoring 320305 $wSeupodeoo(abnormal) sensor reading qpso?
0o§000:98 “First Order Low Pass Filter Method” o3 s2a%4{gjoo0:00001

Vaew = Vota + CWVin-Voia)
Where, Vnew = New reading to be updated in DDC
Vold = Old reading updated in DDC
Vin = Sensor reading,
C = constant(0.0~ 1.0)
(3) Pulse Input
Direct Digital Controller(DDC) UAH24842L $& pulse Input (0)9 05005 (connect)
§Co0p5im086sd: pulse width 2005 §08c8ogr&(50ms) [gdoopdi Accumulated counter 05
o0$8s(value) 0 ¢ 1,999,999,999 3208 aud[y(display)$Eo0pd
Output gp:
Direct Digital Controller (DDC) UAH24842L oop_S Digital Output(24 Vac Triac) & Analog
Output(0-10 Vdc or 4- 20mA)gpz0? 000560:8E20p51 Command cos§Eaopdn
Variable Air Volume (VAV) AHU &l DDC Layout $& Wiring Diagram
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87 g /J
24VAC (L) > W fues R/A Damper 2 status — |
L EE cou - 5 Gom wire for U5 & UH6
4VAC (N) > E.-l ) | > RIA Damper 1 status —
AHU START/STOP > BE Ve — _> Water Leakage alarm —;
CEE - " Com wire for UI21 & U2
. Bypass Damper Open/Close > E.-.. [T - > Filter alarm status —
T8E
- Exhaust air Damper Open/Close > =] fuizo r > (if) Static Pressure 2 —
] SIS e - > Com wire for UH9 & U120
] [O[D]
Return air Damper Open/Close > smm U - (i) Static Pressure 1 —
Eliﬂ una - > C02 Level
-Ch. Valve control > = COM — > Com wire for UMT & UI18
Lh. Valve control > | _
Com wire for AO1 & A2 > o= 2 BIP Damper status —
-VSD control> e
— TBS
NOTE:
| _
1) ALL DIGITAL OUTPUTS ARE 24 Vac TRIAC OUTPUTS HE qune 2E/A Damper 2 status —
) . . COoM > Com wire for UI15 & U6
2)  [#) Add in New Static pressure sensors om 1 S E/A Damper 1 status
v = . +
3) ") Existing static pressure connect to U9 — —
4)  [5) Only applicable for Tower 2 mEE  funs - 2 Selector Mode -
oM - > Com wire for U3 & Ul14
NETWORK WIRE FROM PREVIOUS DOC > B jus - > Trip status -
TB4
NETWORK WIRE TO NEXT DDC > mm  [funz - 2 OnlOff status -
COoM - > Com wire for Ul12
EE  fum
KWH pulse > EE fune - > CHW Flow rate -
oM - > Com wire for U9 & U0
EE fus [(H--—-- L > Minimum Static Pressure -
TES
- Supply air Temperature > EE  §us - _> Smoke detector -
Com wire for Ul1 & Ul2 > COM - _= Gom wire for UIT & UI8
—Retum air Temperature > ||| urr | > CHWR Temperature -
—RHlevel> Ol fus — _» CHWS Temperature -
Com wire for UI3 & Ul4 » oM — _» Com wire for UI5 & Ul
- VSD feedback > =E Nus | > Valve pesition —

$ Q-oq Variable Air Volume (VAV) AHU &l DDC Layout $& Wiring Diagram
(4) Digital Output
Direct Digital Controller(DDC)UAH24842L oaé Digital output channel (§)
a00560:§E20p5 Channel ood9giE:803 Digital Output control (0)9 33[g® configure co6§Ea005

AHU 00d9ad: centiq$/qdes

AHU Start/Stop(Individual schedule or manual control)

Fan 1 cenC:q$/q0q

Fan 1 Start/Stop(Individual schedule manual control)(used as By pass damper control )

Fan 2 cunsq$/q0qs

Fan 2 Start/Stop(Individual schedule manual control)

Return air damper g&q$/305q§

Return air damper Open/Close control(interlock with AHU operation)

Exhaust air damper g&q$/305$

Exhaust air damper Open/Close control(interlock with AHU operation)

Variable Air Volume (VAV) AHU @&l Typical Sensor Termination
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JUMPER SETTING

Ul 1-16
[=][s] OPEN
B CLOSE

ui17-24
<1[=]
[=]EJE OPEN
E.... CLOSE
P1.P4
[=1(s] “OPEN (PULSE)
[EE CLOSE (D)

AO1-AD4
EEE] 0-10 Vde

FIEE 4-20mA

Chapter-7 Direct Digital Controllers (DDC) Wiring

e
o]+
ol
!2

2

- = -
EEEE 8E

-
(=]
=

-
AH
H =
O B3
B =

L0 N
o P [l
AEE

oo 0o
#[z]=] =[5
io[e] [o]

Pulse Input %

“
BB HE
B o
o

NTC 10K Thermistor €

NTC 10K Thermistor  {

Fower Supply
+VIDC RET
4-20mA J
Sensor 249-0hm

L)
BHE BH
[ |
[CRE C |

> [ 4

TBT ]
— @ Dry contact Digital Input
uiz4
FEE 8ow
EI“ 3] Dry contact Digital Input
EE Nz
EEE e
IE.I.I Utz
TES
o[D| Voltage + [ {+VDC  Power | g5vde
EEIEI Device -|—| RET Supply | ~
FEE Current
| T i Transmitter L20mA
m.
= 249-ohm T SDE Sensor
Power Supply

Dry contact Digital Input

Dry contact Digital Input

Voltage +|—|+VDC  Power | g5vde
Dewvice -|— RET  Supply
EE
mE
]ll Dry contact Digital Input
EE l
TB3
(m[m] VALVE POSITION FEEDBACK
m Lo com
(]|
com| ] — R 0-10 Vde
FE s —I o 0-10 Vde

L]
*®
| RESISTOR R= 1M£y, 0.25 WATT, 5 % Tolerance

¢ Q-0 Variable Air Volume(VAV)AHU &l Typical Sensor Termination

(5) Analog Output

Direct Digital Controller(DDC) UAH24842L 2005 Analog output channel $69 0005608005
o AHU Variable Speed Drive(VSD) control $&

 AHU chilled water valve control o§ ﬁ&néu

Q-§)-J DDC Terminal Block Assignment (UAH2484L)
Terminal Block (Q)9 Al§oopSi TB1 ¢ TB6 $& TB8 terminal o (962051

Terminal L
Block No Label Description Remark
T80 +24V 24 VAC Input(L)
COM 24 VAC Input(N)
AO1 /Analog Output 1
TB1 |COM Com terminal for AO1 & AO2
AO2 Analog Output 2
TB2 |UI1-UI4 Universal Input 1-4
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COM 2 COM Terminals for UI 1-4 Each com shared by 2 UI
83 UI5 — UI8 Universal Input 5-8

COM 2 COM Terminals for UI 5-8 Each com shared by 2 UI
T84 UI9 — UI12  |Universal Input 9-12

COM 2 COM Terminals for UI 9-12 Each com shared by 2 UI
— UI13 — UI16 (Universal Input 13-16

COM 2 COM Terminals for UI 13-16 Each com shared by 2 UI
186 UI17 — UI20 |Universal Input 17-20

COM 2 COM Terminals for UI 17-20 Each com shared by 2 UI
87 UI21 — UI24 |Universal Input 21-24

COM 2 COM Terminals for UI 21-24 Each com shared by 2 UI

P3 Pulse Input
TB8 |COM Com terminal for P3 & P4 Only P3 is used.

P4 Pulse Input

o Only TO1,3,5,6 are used.
TB9 [TO1-TO8 Digital Output 1 - 8
TO3 not used for Tower 1

N+ Network wire from previous DDC

N- Network wire from previous DDC
TB10 N+ Network wire to next DDC

N- Network wire to next DDC

Q-§-9 AHU Control Logic
AHU o3& operating mode (§)§js §oopdn

(o) Purge mode

(J) Alarm mode

() Normal operation mode

() Manual control mode $&
(§) Bypass damper control o3 [gdoopdi

(o) Purge mode

Purge mode 20p5 $505602605 AHU 06wl 0n6pocd: 3208:32038:§e52000 6r000d
GocuMEigPiod 3082080 900DV cronsgpiyScopdeugtlydoopdn “Flushing Mode”
opcopSseal 20pd

Network ¢ purge coSq§ command Go:agi€ a8wwpod network ¢ purge mode o3 enable
c060q€ controller 2005 “Purge Mode” a30w05 “Flushing Mode” 03 00oEa0p5
Controller ¢ 6330050l output qp:or% or[)orSeo:ooo(command cu:ox) controlled device qp:o%
000E660a0N

e On/Off sagzza00s(type) exhaust air damper o3 g&oopdi (set to open)

*  On/Off sagzza00s(type) return air damper o3 8odoopdn (set to close)
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e AHU supply air fan o3 eenls(run)oopdi  Fan speed 20pd “Purge Mode” ¢ set point

3203¢{gd 0051

* Modulating 3>§jg3a00:(type) chilled water valve o3 30520051 (set to 0%)

(J) Alarm mode
320005¢] smoke detector activate [§ag€ “Alarm Mode” o3 0ooCoopdi  &:8sqp: AHU

32098293 Gepodfamncamnelopt 0d8:8sqp: 3vedigpieacytiad of) 4e0qs AHUGS qdonseo qopdi
Blower &1 VSD speed o3 0% (set to 0%)[gdeooopdi

Return air damper o3 8o52000(set to close)

320005¢] AHU qbesagi€ chilled water valve o3 32[gpd305(fully close) consaopSireturn air
damper o3¢& (open) copSi Exhaust air damper o3805(close)aopdi

(?) Normal operation mode
AHU conigla  qO[ges(start/stop)od  cpaBuBodEewnts§aopbi(manually)  o8ewpod
c0pde0:000:2005 schedule qp:ea03Es GenE:8Ea0001
AHU o3 DDC ¢ een&sg€a qO[gEs [gjrpde§3a0305 mode selection switch a8wwpdb selector switch
o3 “on” conqepdi 93ewrod Auto mode BelgpEiooneuiqepdi sa0ude) Mode selection switch
a30wn0d selector switch 205 local mode a3eepodesag€ DDC ¢ cunlsfgls qO[ge: [giopd
8Ec86ep5 vupdbeol
(g) Manual control Mode
AHU eonéies0d
o On/Off 3a§zmoons(type) exhaust air damper o3 805200 (set to close)
e On/Off sa§jzzaens(type) return air damper o3 g&oopdi (set to open)
e AHU supply air fan o3een&:q§ fan speed aopS static pressure setpoint 22038:q§g$s20305
PID algorithm 90005600009 output contol singal 22038 VSD 03ewné:q$ (960051
* Modulating sa§je3200:(type) chilled water valve o3 cooling set point 203E:q§q$320305 PID
algorithm ¢ooobe0:a0pd output contol singal 3203E: modulating actuator o3eenC:q$

82005

AHU qBoonsag€

e On/Off type Exhaust air damper o3 8oSoopSu(set to close)
*  On/Off type return air damper o3 g&o0pdu(set to open)

* VSD output o3 0 % 33[gdaonz00p5n (set to 0 %)

* Valve output 63 0 % sa[gboonz00p5n (set to 0 %)

(§) Bypass damper control
Bypass damper control 20p5 AHU $& interlock ocpSoonsdl
8ad[gt: 1 ¢&[gCs(open/close)o manually a300p05 schedule control [g&[giapE8E0pS
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Chilled water valve control

PID control algorithm [g¢ modulating type chilled water valve o3 control cp&aopdi
Actuator 2005 0~10 Vdc control signal o3 saad:gjoons000d 3a§jpeaon: [§20p5!
Temperature setpoint saogo% default PID parameter qpzed

o default setpoint 2005 12°C [gd2051

e Supply air temperature 2005 control PID loop 320305 reference input (620251
* Proportional band &l default value 20p5 5.0 °C [g®0p5

* Dead band &l default value 205 0.40 °C [g&2005u

Cooling valve
A
Max Output Temperature Control
No
Dead
Yes band
SA Tem
Min Output P
|
Modulate cooling valve Close valve SIA >
Setpoint
¢ ¢ Proportional
’ band
¢ Q-oegModulating valve control ¢ Q-JoTemperature control

Integral ol default value 2opS 120 sec [g®[3s derivative constant default value 2095 0 sec
[§620p51 (00855:3249¢ PI control axfgdoopdi )

Supply Fan Variable Speed Drive (VSD) control

PID control algorithm [g¢ Fan eo5o2 Variable Speed Drive(VSD) o3 control cpbaopSi Output
Signal 2005 0~10 Vdc 03 32084g|0o:00p9 3a§E32022 [gd20p5!

Temperature setpoint 990908 default PID parameter qpzed

* Default setpoint 2005 100 Pa [g20p5

e Minimum supply air static pressure 20p5 control PID loop 220305 reference input  [§620251
Sensor range 2005 0~1250 Pa [§62051
« Proportional band i default value 2005 100 Pa [§62051

o Dead band & default value oap_S 10 Pa @Sooéu

Integral ¢l default value 2005 60 seconds [4b[3s derivative constant default value 2005 0
sec [g520p0n (00dsp5s3201{gE PI control 2o0[gdaopdi )
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A VSD ‘
Max Output Static Pressure Control
No
Dead
Yes band
Min Qutput
I >
Modulate VSD output VSD output=0% SA Static
SASP Pressure
Setpoint
¢ ¢ Proportional .
band °
¢ Q-Jo VSD control ¢ Q- Static Pressure Control

Q-6 VAV Box DDC Controller(Model: UAV0520L)
Q-6.0 Description

UAV0520L oopS Variable Air Volume(VAV) Box controller [g620p51  LONMARK®
Functional VAV Controller Profile program [g€a3¢) saaddgjoopSi o controller o3 cooling only
application 2[gd a%:q§ configure coSoon:00001 space temperature o3 saaddgjopon set conzo0pd
set-point 2203¢&: [gese0q8 DDC controller oo 08§:c0s002:00051

Thermostat Floating type damper actuator o$
> ® / > T F200g|co2eG: cool air o3 space sacpE:ad
! damper © o0%0& co:doopdn cool air

0o DDC controller 20p5 airflow rate
o3 control cpdeodGs set-point temperature
qesEadS000:60:00001 Cooling Maximum

. - Flow $& Cooling Minimum Flow 00§8:03
VAV Controller VAV Box controller program 3303E:3
Cooling Only Application ooéeo:cﬁd%ooéu
QUR
Q.@. J Control of Pressure Independent VAV Operation
Aurflow gm Max flow

A

Min flow

: >
: Output of Temp
0 % 100 %  control loop

? Q-JG Note:(¢) Min Flow setting will change according to Occupancy status.
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Temp PB=5.0°C

Temp DB=0.3°C

Integral Time=240 sed
Max Flow Flow DB=50
Min Flow
L] - :
Temp Set point 'I";mp‘l.:ont::I 00k v Y IfeerdRion 4 0pen= C O;[T)lai]ie(l

Loop

h 4

SV :@—b Damper Control p| Temperature
J T Close

Actual Flow — Kf Py

Manual Qverride

¢ Q-Jg Air Flow 2005 Maximum Flow $& Minimum Flow o0§8:8933(030203E 000§aopd

qQ.6.p DDC Terminal Block Assignment(UAV0520L)
Terminal Blocks (q)9 d§aopSi TB1 © TB6 $& NET terminals 03620051

Terminal Label Description
Block
COM 24 VAC Input(N)
T8l 24V 24 VAC Input(L)
MO Motor Open(Triac output for Damper open control)
TB2 24V 24 VAC output to damper actuator
MC Motor Close(Triac output for Damper close control)
RV1 Not used
TB3 RV2 Not used
RV3 Not used
R4 24V Not used
FAN Not used
COM Common(Ground) for Thermostat
+5V +5 VDC Power Supply for Thermostat
TB5 TS Space Temperature Sensor input
T/0 Set point adjustment input from Thermostat
EXT Not used
+5 +5 VDC Power Supply for Occupancy Detector(If connected)
TB6 oD Occupancy Detector Input from sensor
COM Common(Ground)
NET N+ Network Input
N- Network Output
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N+ Network Input
N- Network Output

Q.G.c; DDC Layout and Wiring Diagram

Top tube to “High™ Port

Below tube to “Low™ Port

RSTLED @ RSTSW
[<—— RESET SWITCH

Power for Occupancy Detector

(Optional) 4| +5V |TBs \§—5 PWRLEDQ)
"""""""" 1 oy H
COM

<1 com / o O\ uv >
0\
'\

AC 24V Power Input

com (e} . MO |iw-reD
f — .
r ) TB?| 4V Built-in
+5V  |TB3 \ p— | BROWN Damper Actuator
0-3 mbar 0.5-4.5 VDC / MC
. ! s ORANGE
TS \ (O Differential Pressure /
I sensor O
,,,,,,,,,, TIO
TB3
4{{ N+ [NET
Network from previous DDC
<+ N B4
<4 N+
Network to next DDC
< Point to ceiling or floor
. E—

N-
— ‘&’ SV
SERVICE SWITCH .LE:)

SVCSW

QU9
Q-q Lighting Controller DDC(ULC0882L)

Q-Q-© Description

ULC0882L 205 Lighting controller 95fg6 32035gjc0n:00p9 pown|gdoopS Program aopd
LONMARK® standard o3 compatible [gdaopbi  ULC0882L modle DDC controller o3 configured to
Lighting DB o3 control cpde$ $& DB @i On/Off status o3 monitor cp6q$320305 3a094gjcon:00051

Universal inputs sagpsed: (0)9[g¢ monitor cp68Ea0pbn  ULC0882L o3 connecte cvd§Ezom
sensor 3>§E300gPied

(o) Digital Inputs(Dry contacts) () Analog Inputs(4-20mA) .§§

(J) Analog Inputs(0-5 Vdc) (G) Temperature sensors(NTC 10K Thermistor, -15°C to

100°C) 0%@603&5"

o) pownogd Dry contact digital input o3 00 3a094gjcos0005

Q-Q- Output channels
Controller C)Oé Digital Outputs(maximum 8 nos. 24 Vac Triac) .§§ Analog Outputs
(maximum 2 nos. 0-10 Vdc) o3 o3 command cp&8Ea0p5i
o) poenold Digital Output(DO) sadjseen203000 3a0%:gjoos00p51
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Typical Lighting Controller Application

Legend:

DI = Digital Input
NO = Niaital Outnut

L[:|_||D||D|||DI||[:|||D'||[:'||D'|

I

| | I I | | I 1

| | 1 I 1 | 1 | 4 A

I [ I ! ! ] ! !

I [ T ' ] ! ! !

| [ | ! ! ! | ! !
YVYVVYVYY | I

-] o o o o o -] o o Q00000 o o o
U4 U2 UIB U4 Us Uie U7 U | TO1 TO2--- TO7 TOBJI_ AO1 AO2 J
12 bit ADC Channels 24 Vac Triac Outputs Analog Output
ULCO0882L

¢ q-J6 DI = Digital Input and DO = Digital Output
Terminal Blocks 99adIEs (q) 9§05 TB1 © TB6 $& TB8 terminals o3{gdoopdi

Q-Q-9 DDC Terminal Block Assignment (ULCO882L )

Terminal Label Description Remark
Block No
81 AC24V 24 VAC Input(L)
COM 24 VAC Input(N)
TB2 TO1-TO8 DO Channels 1-8
TB3 AO1-AO2 AO Channels 1-2
TB4 UI1l Universal Input 1
COM Com for UI1 & UI2
uI12 Universal Input 2
uI3 Universal Input 3
COM Com for UI3 & UI4
ui4 Universal Input 4 o
- All UI are digital inputs
UIS Universal Input 5
COM Com for UI5 & UI6
8BS ul6 Universal Input 6
uI17 Universal Input 7
COoOM Com for UI7 & UI8
uI8 Universal Input 8
N+ Network wire from previous DDC
TB6 N- Network wire from previous DDC
N+ Network wire to next DDC
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Network wire to next DDC

q.Q.G DDC LAYOUT & WIRING DIAGRAM

24 VAC (L) >
24 VAC (N) >

DO1>=
Do2=

DO3=
DO4>=

DO&5>=
DOE=

DOT>=
Dog=

—
—
f—
f—
fe—
.

—
—

RESET SWITCH

SERVICE SWITCH

POWER

HE
05
06

ToT
TO8

HE
AD1
COM
AD2

RESET

e O

<NETWORK CAELE
- FROM PREVIOUS DDC

<NETWORK CAELE
TO NEXT DDC

= DIGITAL INPUT

= DIGITAL INPUT

= DIGITAL INFUT

> DIGITAL INPUT 8

> DIGITAL INPUT &

> DIGITAL INPUT 3

> DIGITAL INPUT 2
> DIGITAL INPUT 1

7

]

4

NOTE: 1) EACH COM TERMINAL TO BE SHARED BY 2 UI TERMINALS
2) ALL DIGITAL OUTPUTS ARE 24 Vac TRIAC OUTPUTS
3) ALL ANALOG OUTPUTS ARE 0-10 Vdc

® QU6
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Q99 Typical Sensor Termination

SERVICE SWITCH

% POWER SERVICE JUMPER SETTING
m @ O A ][] OPEN

CY AC2H Il CLOSE

o

TB2
®
o
o
o m]= Dry contact Digital Input 8
L N TO5 Dry contact Digital Input 7
]
o
® W Dry contact Digital Input 6
® Dry contact Digital Input 5
EE
EHE Dry contact Digital Input 4
Dry contact Digital Input 3
]
(] Dry contact Digital Input 2
Dry contact Digital Input 1
WINK
RESET SWITCH
UU
ULCO0882LT7V1

DDC internal schedule o3 o] Lighting Distribution Board(DB) start/stop control
[gic9E00p51 DDC oB&:a005  Lighting DB (9)9 &l status $& Start/Stop control capb8Ea005u

ULCO0882L
T7V1
Lighting DB status Lighting DB Output
P DI DO >
Qe

ULCO0882LT7V2
Male/Female toilet lighting o3 control co68&a0051
Toilet 03&:3 Occupancy detector o CAV controller(E1/E2) & §odsood(connect)g) 99:0000n
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detector activate [gdagiToilet lighting o3 g&q$(turned on) [gdoopdi Occupancy status changes
20p5 unoccupied status a3e[gpE:{Gse5005 s ma5p5:cudo(Gee(delay) Toilet lighting o3
80598 [gBoopS

Software binding

CAV / \ ULCOSS2L
(E1/E2) T7V2

Occupancy Detector nvoSnsOcc nviOccup ancx Lighting Output

oD Do H—p

QQJe

Q.© GENERAL MONITORING DDC UGMO0882L

Q.0.0 Description

UGMO0882L is General Monitoring controller [g9aop5i Universal inputs (e)9 8208 monitor
068 E2005
UGMO0882L $& §ods005(connect) §E2005 sensors §jezaonigpien
(@) Digital Inputs(Dry contacts)
) Analog Inputs(0-5 Vdc)
€)) Analog Inputs(4-20mA)

Analog Input monitoring 320305 abnormal sensor reading qpso? V§0egH

First order Low Pass Filter method o3 saaddgjcon:a0p5i
Vnew = Vold + C(Vin- Vold)
Where, Vnew = New reading to be updated in DDC

Vold = Old reading updated in DDC
Vin = Sensor reading,
C = constant(0.01~ 0.99)(Refer to SCPTdebounce)
(g) Pulse Inputs(minimum pulse width 500 ms)(0-9999 counts)
Note: Accumulated counter value is saved in battery backed up RAM in the DDC;
this value will be kept if DDC power is recycled.
() Temperature sensors(NTC 10K Thermistor, -15°C to 100°C)
Output channels
Other controllers via binding can command Digital Outputs(maximum 8 nos. 24 Vac
Triac) & Analog Outputs(maximum 2 nos. 0-10 Vdc) of UGM0882L.
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General Monitoring Application

Legend:

T =Temp sensor

DI = Digital Input

Al = Analog Input

Pl = Pulse Input

DO = Digital Output
0-5 Vde 4-20 mA AO = Analog Input

mr
v

B

4
v L

imiT A A
Vevv ey

o (-] o -] 00c000 o o o
| M U2 U3 U4 U5 Ul U7 UB I-To1 102..- T07 TOBJ |_ AO1  AD2 J
12 bit ADC Channels 24 Vac Triac Outputs Analog Output

UGMO0882L

Co

Q Q90
There are total 7 Terminal Blocks, TB1 to TB6 & TB8 terminals.

Q.. Terminal Block Assignments(UGMO0882L)

Terminal Label Description Remark
Block No
81 AC24v 24 VAC Input(L)
COoOM 24 VAC Input(N)
DO channels to be
TB2 TO1-TO8 DO Channels 1-8 o
commanded via binding
AO channels to be
TB3 AO1-AO2 AO Channels 1-2 .
commanded via binding
TB4 Ull Universal Input 1
COM Com for UI1 & UI2
UI2 Universal Input 2
UI3 Universal Input 3
COM Com for UI3 & UI4
ul4 Universal Input 4
UI5 Universal Input 5
COM Com for UI5 & UI6
uUl6 Universal Input 6
TB5
ul7 Universal Input 7
COM Com for UI7 & UI8
UI8 Universal Input 8
TB6 N+ Network wire from previous DDC

7-28



eomEs0005028

Chapter-7 Direct Digital Controllers (DDC) Wiring

N- Network wire from previous DDC
N+ Network wire to next DDC
N- Network wire to next DDC

Q.. Typical Sensor Termination

24VAC (L) > ——
24VAC (N) > ——]

Do1> ——4
po2> —4

DO3>= —
DOd4> —

AD1=
COM =
AD2Z>

DO5s5= —
DO6> ——

po7> —
DOg> —

(XN XN NN RN [N
BE EE EE E&

&

RESET SWITCH

SERVICE SWITCH

<NETWORK CAELE
FROM PREVIOUS DDC

<NETWORK CABLE
TO NEXT DDC

> UNIVERSAL INPUT 8
> UNIVERSAL INPUT 7

> UNIVERSAL INPUT &

mE > UNIVERSAL INPUT &

]| > UNIVERSAL INPUT 4

> UNIVERSAL INPUT 3

[x]
[}
=

> UNIVERSAL INPUT 2
> UNIVERSAL INPUT 1

=]

=]

EE
=
=

DDC LAYOUT(Controller Model UGMO0882L )

NOTE: 1) EACH COM TERMINAL TO BE SHARED BY 2 UI TERMINALS
4) ALL DIGITAL OUTPUTS ARE 24 Vac TRIAC OUTPUTS

5) ALL ANALOG OUTPUTS ARE 0-10 Vdc

Q Qo
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Q-©.G DDC LAYOUT & WIRING DIAGRAM
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RESET SWITCH

SERVICE SWITCH

JUMPER SETTING

[JC] OPEN
B @ cLOSE

RESISTOR R= 10 K2 or 100K,
5 % Tolerance

VALVE POSITION FEEDBACK

O 010 vde

0-10 Vde
o com
EET +\DC
i Power Supply ]
= 249-ohm 4-20mA Sensor
Current
- Tramzmatter|
—— Voltage + —|+VDC  Power 0-5 Vde
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Q-@ General Monitoring DDC UGM2484L

Q-@-° Description
UGM2484L is General Monitoring controller o&

Maximum 24 nos. of Universal inputs $& monitor co6q$ 2 nos. of High frequency Pulse inputs
AloCaopn

UGM24842L controller $& §odsond(connect) 820035 1/0 point gpzen
Digital Inputs (Dry contacts)

(0)
)
€))
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Analog Inputs (0-5 Vdc)
Analog Inputs(0-20mA)

Analog Input monitoring 320305 abnormal sensor reading gp:03 v>§0:qS First order
Low Pass Filter method o3 saads{gjoonzaopdi is used to
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Vnew = Vold + C(Vin- Vold)
Where, Vnew = New reading to be updated in DDC
Vold = Old reading updated in DDC
Vin = Sensor reading,
C = constant(0.01~ 0.99)(Refer to SCPTdebounce)
(G) Low Frequency Pulse Inputs(counter value 0-9999)
(minimum pulse width 500ms)
(§) High Frequency Pulse Inputs(counter value 0-1,999,999,999)
(minimum pulse width 50ms) (Only for terminal P3&P4)
Note: Accumulated counter value is saved in battery backed up RAM in the DDC;
this value will be kept if DDC power is recycled.
(6) Temperature sensors(NTC 10K Thermistor, -15°C to 100°C)
(Q) Temperature sensors(Platinum 1K RTD type)(Only for UI17-UI24)

Q-€-J Output channels
Other controllers via binding can command Digital Outputs(maximum 8 nos. 24 Vac Triac)
& Analog Outputs(maximum 4 nos. 0-10 Vdc/0-20 mA) of UGM2484L.

Legend:

General Monitoring Application T = Temp sensor
NTC10K DI = Digital Input
Al = Analog |
420 mA LPI=II_1:v?gr:§llitulse Input
-20m HPI = High Freq Pulse |
| DO= Dilgital gﬂtpﬂtse ot
o RTD 1K AQ = Analog Output
L | 05 Vde
| o 5w
L =
N T
VYV VvV _VVVY V VV ¥
Ut U2 - -----memmae e s 115 UI6| U7 UI18 - - UI23 ui24| |P3 P4 01 TO2 ----- TO7 TOB 01 AO2 AO3 AO4
10 bit ADC Channels 4 |_ 12 bit ADC Channels J |_PulseJ |_ 24UacTrlac0u1puts AnalogOu‘lputs
UGM2484L
Q Q99
0.@.p DDC Terminal Block Assignment(UGM2484L)
Terminal | Label Description Remark
Block No
T8O +24V 24 VAC Input(L)
COM 24 VAC Input(N)
AO1 Analog Output 1
TB1 COM Com terminal for AO1 & AO2 AO channels to be commanded
AO2 Analog Output 2 via binding
AO3 Analog Output 3
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COM Com terminal for AO3 & AO4
AO4 Analog Output 4
8D UI1 - UI4 | Universal Inputs 1-4
COM 2 COM Terminals for UI 1-4 Each com shared by 2 UL
_— UI5 — UI8 | Universal Inputs 5-8
COM 2 COM Terminals for UI 5-8 Each com shared by 2 UI
T84 UI9 — UI12 | Universal Inputs 9-12
COM 2 COM Terminals for UI 9-12 Each com shared by 2 UL
TBS UI13 — UI16 | Universal Inputs 13-16
COM 2 COM Terminals for UI 13-16 Each com shared by 2 UI
86 UI17 — UI20 | Universal Inputs 17-20
COM 2 COM Terminals for UI 17-20 Each com shared by 2 UL
87 UI21 — UI24 | Universal Inputs 21-24
COM 2 COM Terminals for UI 21-24 Each com shared by 2 UI
P3 High/Low frequency Pulse Input 1
TB8 COM Com terminal for P3 & P4
P4 High/Low frequency Pulse Input 2
TB9 TO1-TO8 Digital Output 1 - 8 D_O c.harmels to be commanded
via binding
N+ Network wire from previous DDC
N- Network wire from previous DDC
TBI10 N+ Network wire to next DDC
N- Network wire to next DDC
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Q.-G DDC Layout & Wiring Diagram

a
a

. )
24VAC a POWER o fueCR— < DIGITAL INPUT
(L > EEE o < COM WIRE FOR U123 & UI24
24VAC (N) > o IEI.= ) | < DIGITAL INPUT
DO1> m uizz| L < ANALOG INPUT (420 mA)
I e — 102 com | < COM WIRE FOR UI21 & Ul22
003> = EE'E I | < ANALOG INPUT (4-20 mA)
1 —— 04| TBY B
DO5> _ 705 == [ L < DIGITAL INPUT
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P ——
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COM WIRE F(?!? AD1 &L.:LTD}: o el o — < TEPNAITRIDIR
ANALOG OUTPUT 2 » 02| DEE . ®
ANALOG OUTPUT 3> s03| EEE
COMWIRE FOR AQ3 & AO4 > oo p— == = — Egﬁéﬂgﬁuﬁ & UI6
ANALOG OUTPUT 4> — 404 5= G5 — < DIGITAL INPUT 15
A RST M
L 0] EE fuss L < DIGITAL INPUT 14
T8I0 com | < COMWIRE FOR UM3 & Ul14
NETWORK WIRE FROM PREVIOUS DDG > ':: mE |us | < DIGITAL INPUT 13
TB4.
NETWORK WIRE TO NEXT DDC w| @ mm [fuiz < DIGITAL INPUT 12
* & | sav com < COM WIRE FOR U1 & U2
88 EE  fuii < DIGITAL INPUT 11
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HIGH FREQ PULSE INPUT 2 > o EE e | < ANALOG INPUT (0-5 Vide)
TE2 B3
DIGITAL INPUT > un | EE mm fue L < LOW FREQ PULSE INPUT
COMWIRE FOR UM & UI2 > [con om L < COMWIRE FOR UIT & UI8
DIGITAL INPUT > (uz| EE mm o | < LOWFREQ PULSE INPUT
DIGITAL INPUT > lua | BE am [ — < TEMP INPUT (NTC 10K)
COM WIRE FOR UI3 & U4 > o] D L < COM WIRE FOR UI5 & UI6
DIGITAL INPUT > [ue| EE mm fus L < TEMP INPUT (NTC 10K)
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