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i 1 Industrial Compressed air Automation System - Diagram
pplications
This column is a block diagram This column is out implementation (U
i.CAS typical application is control of compressed air sys-
N "
tems. It eliminates energy waste, provides state of the art i / % Titan - touch panel
ront-Enq

. . . P Rhea - network appliance 5 pr——
compressor sequencing, load matching, independent ﬁ::;:; @ : '7
user zones with isolation valves, pressure monitoring. s or |

i.CAS communicates to compressors with built-in Mod-

End-user interface

Bus protocol, or direct digital control with physical 1/0. —_——_d e | e = =TT —

Stage controler. One per ngtwork

X

Benefits

e Remove energy waste
e Save on electric bill . .

e Extend equipment life

ompressor controlers

e Save maintenance expenses

e Title 24 compliance Air zones

e Upgrade old compressor ﬁ — C

e Convenience of controlling entire system from single To end-use equipment NMM_ZE_.
location E ﬁ —= .,

e  Easyscheduling —a

e On-demand zone control — .,

e Lower pressure setpoint

* Reports, charts tem control, monitoring, and optionally remote access with a brows-

Integration with other systems

er. Installer can graphically configure the system including data entry
of critical compressor specific information. Compressor data is used

. . . in our proprietary algorithm to continuously calculate optimal sys-
Q1 logic controllers are used for: physical I/0, application prop v als This f ' y for | P ¥
tem operating parameters. This feature allows for large energy sav-
logic, ModBus communications. Q1 is a member ofacom- | P g.p & .gy.
. . . . ings in comparison to standard sequencers or local PLC applications.
plete family of logic controllers ranging from 2-in and 2-out,

. . . L i.CAS is capable of large installation up to 12 compressors with no
to 12-in and 12-out. 12 inputs include: 2 resistive-sensor- o ) )
. . . . . limit on the number of controlled zones, filters, drains, pressure
only inputs and up to 10 universal inputs. Universal inputs | g CAS dal
sensing locations, air dryers, etc. i. energy and alarm monitorin
can accept 0-10V, 0-20maA, resistive and dry-contact signals. | - .g ¥ o ] &Y ) g
S . . .. is enriched by constant communication with the native compressor
Ul type is adjustable by plug-in, no jumpers. Up to 8 Digital

. . . . controller by buit-in ModBus. This information is used in smart con-
outputs are triac digital on/off or floatingpoint. Up to 4

trol, and is stored as trend and alarm information in SQL Databases.

fused Universal analog outputs are capable of 0-10volts and
adjustable within that range, or digital (0-12V DC), 20V DC

on-board power supply provides power for loop-powered 4

Trend and alarm information is available for local or remote retriev-
al by simple download using a browser. i.CAS is part of a large family

. . L of InetSupervisor Automation System catering to a vision of full
-20mA sensors and is fused. DIN rail mounting is integrated P y & y

. . . . . integrated facilities including Building Automation, Irrigation,
into enclosure for rapid installation. With addition of Rhea & & & &

Lighting, Industrial Aut tion.
network appliance the i.CAS system provides graphical in- 'BNHINE, Industrial Automation

terface, scheduling, trending, alarm delivery, detailed sys-
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Master Controller Application

The i.CAS master controller is used to monitor and select
the appropriate compressors for stable and efficient con-
trol of the air system pressures. The master controller
can run up-to 4 air compressor rooms, individually to
control separate pressure headers or in combination for
more efficient use of the of the available compressors.

LNS Plug-in provides graphical user interface for configuration and
monitoring. Plug-in simplifies hardware 1/0 customization, commu-
nications parameters, control sequences. Plug-in can be executed
from within network management tools such as LonMaker for Win-

dows or similar

| Air Compressor Station Master- Device: Comp Msr, Channe: Desk

Tools

Analog Outputs

Dighal Qutpus

Show/Hide @ [] Minirize Ribbon  Apou Device
Test Davice:
Color

o

App Tools 10P Registers, Color Theme Info

Device Manager Tools

«

Compressor Staging

Device Monitoring

Hardware Inputs __ Hardware Outputs

Load Value 0%
Pressure Alarm No Alarms
Manifold Pressure Invalid State: Connected

150 Valve: Open
Station

Manifold Pressure Setpoint

s et
Alarm Delay 4 3005ec(s) B
Load Cale Type pDLoop [l
System Volume (")
Pid €. Open
Enable Rotation MM D FF FF DO-3 OFF DO-4 OFF
Not Assigned ot Assigred Not Assigned ot Assigned
Rotation Interval <4 100 Hrs) B
DO-5 OFF DO-6 OFF DO-7 OFF DO-8 OFF
Not Assigned Not Assigned Not Assigned Not Assigned

AO-1 0% AO-2 0% AO-3 0% AO-4 0%

(Compresso... [Air Station.. Air Station... Air Station... Air Station.

Events

e Upto 4 separate air compressor rooms.

e 2 types of control algorithms provided, standard PID
control or pressure degradation control.

e  System occupancy can come from time of day or ma-
chine use signals (on demand).

e User configurable pressure control alarms.

e  Will make use of multiple manifold pressure sensors
for redundancy and to insure stable pressures across
the entire facility.

e Configurable compressor rotation to equalize com-
pressor use times. Will rotate based on individual
compressors groups of similar size.

e |solation valve control for connecting room manifolds
together.

e Compressor room disconnection via software and
hardware commands.

e Slave mode for any unused /0, which can be bound to

another controller.

| Air Compressor Station Master- Device: Comp Msr, Channel: Desk. o B &
Configuras Arsiog Outpus  Dighal Ot Tocs
7 ShowHide @ [] Minimize Riobon  Apout Deviee
Res -
O p— st Devics
Devies Manager Tools App Toois 0P Regiters Color Theme. o
Compressor Staging v 3 X Device Monitoring ~ Hardware Inputs | Hardware Outputs -
Load Value 0% 1 |Not Assigned v Datals for UI3
Prcsar/Alaem Nollag 2 |Not Assigned Network Variable Name nvo HuData 3
Manifold Pressure Invalid G|t Assigned Conditioned Input Value 32°F
o [t assores
Manifold Pressure Setpoint | € 90 psi b A et pressure Input's Raw Electrical Signal 01ma
5 Station 1 Disconnect
Alarm Threshold 4 5psi B Station 2 Disconnact Input in Override. m
6 | Station 3 Disconnect
Alarm Delay < 3005ecs) B | swson s Dscomea Input Signal Type 4-20 mAmps -
| User Defined Sensor
Minimum Engineering Output 4 327 p
Load Calc Type PiDLocp [l 8 |Not Assgned 9 9 Outp
Maximum Engineering Output < F p
System Volume (ft*) g [Not Assigned
Invert the Input Signal [T
PidC [ o ] |0 [Notssignea
Time Average the Input Signal | [IIRSSa
Engineering Value Offsat 4 0F p
N 12 Not Assigned -
catienliv=ya hRLLICHE 4 Failover Engineering Value < F p

Compresso... Air Station... Air Station... Air Station... Air Station.

Events
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Compressor Controller Application LNS Plug-in provides graphical user interface for configuration and
monitoring. Plug-in simplifies hardware 1/0 customization, commu-

The i.CAS compressor controller is a highly configurable

nications parameters, control sequences. Plug-in can be executed

industrial compressor controller. Capable of controlling from within network management tools such as LonMaker for Win-

and monitoring various functions of an air compressor via dows or similar

the use of on-board Modbus communication or hardware | -

I Air Compressor- Device: Comp, Channet: Desk = @ =

Tooi:

=D =

1/0 or a combination of both. o

=

n Apout Devics

[ Seve Everss Log o - — Test Davice

Device Manager Took App Tools 10P Registers| Color Theme Info
Compressor v X Device Monitoring | Alertsand Alarms  Modbus Points  Modbus Network Outputs  Hardwa ~
Compressor Enabled Yes Compressor Location  DeskComp

I "

Compressor Motor Speed 00% @~ OC_OCCUPIED Pressure: Invalid
e —— [ Setpoint: 100.01 psi
Compressor Pressure Invalid

Pressure: Invalid Enabled: 100.0 1

Compressor Pressure Setpoint | 4 100psi M Setpoint: 90.002 psi Speed: 000

Pressure Alarm Threshold 4 Sps B Compressor
. Pressure Alarm Delay < 1%056) > oA Run Time: 0 # KWh: 0.0
e Variable speed, loaded-unloaded, and standard on/off 1. VED Type Compresor R@mﬁm“m‘ 7

CAG! Information Setinfo

a” Supported Enable Cmd Time « 155ecs) B

Disable Cmd Time « 155 >

e System occupancy can come from time of day or ma-

Service Alarm No Alarm

chine use signals (on demand). s NP

Clear Service Alarm Clear

e  Ability to monitor and control dryer systems.

Occ...|Com... [Compres... F... D.. Moto... Airen... Coolin... Spare...

DO-1 OFF DO-2 OFF DO-3 OFF DO-4 OFF
Not Assigned Not Assigned Not Assigned Not Assigned
Events|
i

e 4 differential pressure inputs for monitoring and ‘ P e e —

Configuration _ Universalinputs _ Analog Outputs _ Digital Outputs | Tools

osra

alarming. Can use differential pressure or separate s e T e

t | App Options

high/low pressure sensors. . o] e
o ] ] = =y . g T [
e  Monitoring of runtimes and kilo-watt hours —— T T
. . . Baud Rate 9600baud - Parity Type None | Stop Bit Type 1stop bit ~
[ ) 1 Differential Pressure nvali
Built in Alarming :m :« Mw Nu Nu R v
S ——— - : s
e Local pressure control Alarms ey At Stpot e

(3)nviModbus_3 | Aftercooler Discharge Pressure
Dew Point Alarm Active (S)nviModbus_5 | Compressor Control
. Compresr s
e |Inlet Filter/Vacum Alarms Current Dew Poiat - (OmviModtbus 6 | comar e et e
a7 | oo i ot e
CooantTemperatue
(8InviModbus_8 | Discharge Pressure
g emperne

Dryer Enabled with

Compressor (4)nviModbus 4

e Service Alerts

Dew Point Alarm Setpoint | 4 40F P

e  Motor and AC/DC Voltage Alarms Dew point Alrm Delsy [ 4 S5

(9nviModbus 9

e Airend Temperature Alarms o o Al Omoapus. 107

e T iTe (et (1D)nviModbus_ 11 | Interstzge Pressure

Y nterstage arms Heater High Alarm Setpoint (12)nviModbus_12 | ° e
Interstage Al o e

A
v

Heater Low Alarm Setpoint | 4 32F B (13)nviModbus 13 | Loadsd Run Hoursx10000

e Coolant Temperature/Pressure Alarms (4meiModbus 14 e R

5@
i m

Occ... Com... Compres. F...|D...|Moto... Airen... Coolin... Spare. T T

e Aftercooler Alarms e : |

| Air Compressor- Device: Comp,  Channel: Desk. = @ =

e Dryer Alarms T e o e e
i £
. [] Save Evemss Log ol = ez
e Dew Point Alarm .
Cooling Alarms v & X Alerts and Alarms Modbus Points  Modbus Network Outputs Hardware Inputs | Hardware Ot ~
e Many more Coolant Tempersture Alarm
(UI1) nvoHwData_1 Not Assigned v ||| Thisis used to cale
. . Coolant Temperature Invalid -
e Up to 50 Modbus points per controller. Unassigned (UI2) nvoHwData 2 | 1Ot Assi9ned
Coolant Temperature Setpoint < T0F > == | Air Flow
i i i i oolant Temperature Threshol , UI3; HwData_3 | Ambient Air Te t
Modbus points can be used for monitoring, alarming, S e TNETINY (U13) nvoHwData_3 | Ambient Air Temperature
. Compressor Amps
Coolant Filter Alarm No Alarm (U|4) nvoHwData 4 Compregsor Pressure
or slave command. oottt i Prore e
(UI5) nvoHwData_s | Dew Point Temperature
. Coolant Filter DP Setpoint « 6psi b Dryer Heater Temperature
e Slave mode for any unused I/O, which can be bound N (UI6) nvoHWData 6 | Dryer tigh ide Pressure
- HwData, 7 | 2Yer tow Side Pressure
to another controller. it Conke Tpertre o am (UI7) ORWDREAT | 0y igh Side pressure
(U18) mvoFwData.5. | Fiter Low ide Pressure
After Cooler Diff Temp Setpoint | 4 30F B Manifold Pressure
(UI9) NVOHWDAta.9 | 6. \pancy Crerride
After Cooler Pressure Alarm No Alarm
(UI10) nvoHwData_10 | SPare Differential Pressure Sensor 1
AitegCocesfiesane ol - Spare Differential Pressure Sensor 2
After Cooler Pressure Setpoint 4 105psi b (UI11) nvoHwData_11 | Spare Differential Pressure Sensor 3
AR E e Spare DP 1 Alarm High Side Pressure
e nvoHwDa’
. T 12 | 1 Alarm Low side pressare
{Eents R — Spare DP 2 Alarm High Side Pressure 4
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Zone Valve Application LNS Plug-in provides graphical user interface for configuration and
monitoring. Plug-in simplifies hardware 1/0 customization, commu-

The i.CAS compressed air valve controller is used to

nications parameters, control sequences. Plug-in can be executed

schedule, monitor and control branch or even single ma- from within network management tools such as LonMaker for Win-

chine valving. Each controller is capable of handing up to dows or similar
4 separate valves for lower cost job installations, enabling
the use of more valving and providing additional savings

from reduced air leakage and lowered compressor needs.

Air Compressor Branch- Device: Comp Zane, Channel: Desk o @ 3

Configuration  Universallnputs  Analog Outputs  Digital Outputs  Tools

OnScreen Keybosrd  (8) US Format Refrezh Devics Backup Device. Show/Hide [[] Minimize Ribben apout Device
] swve sves Log UlockFemre Updats DevesinSQL cotor es Device
Davics Manager Tosls App Tosks 10P Registers ¥ Color Theme. Info
Branch Control 1 v B X Device Monitoring | Alerts and Alarms ~ Hardware Inputs  Hardware Outputs -
Sehciiad bent Commad g Occupancy: OC_OCCUPIED Occupancy: OC_OCCUPIED
Falsafe Occupancy Occupied c Branch Pressure: Invalid Branch Pressure: Invalid
T H 3 Branch Setpoint: 100psi Branch Setpoint: 100psi
e User configurable isolation mode or pressure control e Bttonncrment e oo oo
Zone 1 Zone2
1 1 ‘Occ-Ovr Max Ti 240 M
mode available. Configurable on a per valve bases. - Our M Time L 2ot . .
Occupancy: OC_OCCUPIED Occupancy: OC_OCCUPIED
Occ-Ovr Button Type [l wa s | . 5
. . . Branch Pressure: Invalid Branch Pressure: Invalid
e  Full pid branch pressure control with adjustable set- R — Branch Setpoint: 100psi Branch Setpoint: 100psi
Valve Command: Open Valve Command: Open
. Valve Ty Z 3 Z 4
points, per valve. e Type Lo B
Pid Confi i Open
e System occupancy can come from time of day or ma- Branch Presure

Branch Pressure Setpoint

chine use signals (on demand).

Branch Pressure Alarm No Alarms

e Software and hardware options for timed occupancy DA |l
override. i g St — ot sgoes e R |BEs

. . . . DO-5 OFF DO-6 OFF DO-7 OFF DO-8 OFF
e Signal light output control for with adjustable flash Branch Conot 1 Branen ot 2 anchCortr 3 B Corvor 1 A RotAsiored

Events

mode timing to indicate to the local user when air is

Air Compressor Branch- Device: Comp Zone, Channel: Desk o B 2
scheduled to shutoff. rorm tmmr e o [
e e e T T e
e  Ability for forward multiple attached manifold pres- D emt o e @ e
su re Se nso rs to the maSte r Co ntro | I er fo r ea Sy I nSta | I a- Branch C?nn:m\a:uy = - v 3 x l;::: Mnmmn:gw ,;T:rh and Alarms ; Hardware Inputs | Hardware Outputs -
tion . Scheduled Input Command Invalid (U|1} nvonDataJ Not ASS\gﬂEd v
Failsafe Occupancy Occupied v Not Assigned
e  Pressure Control Alarms GO Bt lronent. [T (U12) nvoRWData 2 |y eh 1 Occupancy Override O

e O M Time T (U13) nvoHwData_3 | Branch 1 Pressure

Branch 2 Occupancy Override

e  Pressure Sensor Alarms

I

Occ-Ovr Button Type (U14) nvoHwData_4

Branch 2 Pressure

e Upto 50 Modbus points per controller. Unassigned Branch Vatue Command 10003 (UIS) nvoHwData 5 | Branch 3 Occupancy Override
. . A A Valve Type [ e ] Branch 3 Pressure
Modbus points can be used for monitoring, alarming, T p— (U16) nVOHWData 6 | granch & Occupancy Overide
Branch 4 Pressure
or slave command. Branch Pressre el (UIT) IVORWDAAT. || co1d Pressure
) Branch Pressure Setpoint [Cow > (U18) nvoHwData_8 | User Defined Sensor @
e Slave mode for any unused I/O, which can be bound S S No Alams
(UI19) nvoHwData 9 Not Assigned v
to anOthel’ COﬂtrO”er. Branch Pressure Alarm Threshold s i [T
Branch Pressure Alarm Delay -
[R—— (UN1) nvoHwData 11 Not Assigned v

Not Assigned v
Branch Control 1 Branch Control 2 Branch Control 3 Branch Control 4 (UI12) nvoHwData 12 d O|[E

Events
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Master Controller Profile

All variables with SNVT_xxx have Changeable Types fea-
ture

~

Mandatory

Network Variables

~

Optional Network

Variables

Configuration Properties

mwiCoeminfo_1
UNNVT_AlIrComplnfo

nviComplnfo_2
UNVT_ArComplnfo

nviCompinfo_3
UNNYT_AlrCompinfo

T
nviComplnfa_4
UNVT_AirCompinfo

nviBranchinfo_1
UNVT_AirCompinfa

nviBranchinfo_2
UNVT_AirComplnfo

I
nviBranchinfo_3
UNVT_AirComplnfo

nviBranchinfo_4
UNVT_AirComplnfa

nwiCccCmd_1
SNVT_occupancy

wilccCmd_2
SNVT_occupancy

mwilceCmd_3
SNVT_occupancy

mwilceCmd_4
SNVT_occupancy

nviDisconnect_1
SNVT _swilch

n'.riDisonlnnect_z
SMVT_switch

mviDisconnect_3
SHNVT_switch

mviDisconnet_4
SHNVT_switch

T
nviMnfdSetpoint
SHVT_press#l)s

I
nwiEmergCmd
SNVT_hvac_emrg

Manufacture

Network Variables

nveComplnfo_1
UNYT_ArCompinfo

nvaCamplnfo_2
UMYT_ArComplnfo

nqum;plnlo_S
UNVT_ArComplnfo

nvaCamplnfo_4
UMNYT_ArComplnfo

mvoBranchinfo_1

UNVT_AComplinfa

m'c-Bran:chI nfo_2
UNVT_AirCompinfa

nvoBranchinfo_3
UNVT_ArCompinfo

nvoBranchi nfo_4
UNVT_akComplnfa

nvolsoVCmd_1
SMNVT_switch

nvol so\j’Cmcl_2
SHVT _switch

T
nvolsaVCmd_3
SHVT_switch

T
molsoVCmd_4
SHVT_switch

T
nvoDisconnect_1
SHVT_switch

T
nvoDisconnect_2
SHVT_switch

T
nvoDisconnect_3
SHNVT _switch

T
nvoDisconnect_4

SHNVT _switch

T
mvehMnfdPressure
SHVT_press#lUS

nvoQceCmd
SNVT_occupancy

nvoStagelead
SNVT_lev_percent

nvoAirFlow
SMVT_flow#US

nveldnitilarms
SMNVT_state_B4

Manufacture Configuration Properties

Send Hearlbeat

Maximum Receive Time

Minimum Send Time
Pressure Setpoint
Rotation Delay
Alarm Delay
FID Configuration

\

_
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Compressor Controller Profile
T TR
All variables with SNVT_xxx have Changeable Types fea- Network Variables
ture Optional Network
Variables

Configuration Properties

nviCompinfo nvoeComplnio
> UNVT_AirComplnfa > Manufacture > UNVT_AirComplnfo >
I

nvoRmCntrlinfo
UNVT_airComplnta

\ y

'

Continue on next page

A Network Variables A
SHVT_occupancy SNVT_occupancy
I
nviEmergCmd nvoDischArTemp
SNVT_hwac_emerg SNNVT_temp_p
T I
> nviT ankPressure > nvoAlarmDisplay
SMVT_press NVT_AlarmDisplayComp
nviRmGCntrinfo L
> UNWT_&irCempinfo > > ng\f\:}n‘lt“';imd
TviClearAlarms > L
. nvoEnabled
> SNVT_switch > SNVT_switch >
miClearHours I
SMVT switch nvoTankPressure
T SMVT_press
mwiCccBypassT T
SNWT _switch > mvolnidPressure >
m.'iTankISelpo'ml SNVTTP‘BSS
SMVT press > nveCompLoad >
> mvivinfdSetpoint > SNVT_ev_percent
SNVTIJWESB > nvoStageLoad >
nviClearRTAlarm SNVT_lev_percent
SNVT_switch > L >
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Compressor Controller Profile Gontinued from previous page

All variables with SNVT_xxx have Changeable Types fea- *

ture f \

nvolUnitalarms
Manufactl_,lre UNNT_Unit&larms
Network Variables

I
nviEnabledHours
SHVT_count
T

nvokWh
SHVT_elec_kwh_|

I
nvolLoadedHours
SMVT_count_32

I
nvoRunHours
SMVT_count_32
I
nvolryPress
SNVT_press

nvoFilterPress
SMNVT_press

I I
nvoDewPoint
SMVT_press

I
mvoDryerHtrTemp
SHVT_temp_p

nvoSpareDP_1
SMNVT_press

nwoSpareDP_2
SNVT_press

nvoSpareDP_3
SMNVT_press

nvoSpalreDP_d
SNVT_press

AN T A T ]
AV YAV VAV VNV VIRV VAV

Manufacture Configuration Properties

Send Heartbeat
Maximum Receive Time
Minimum Send Time
Default Occupancy Stale
Default Pressure Setpoint
Compressor Type / Mode
Tank PID Parameter
Alarm Configuration
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Compressor Zone Controller Profile

All variables with SNVT_xxx have Changeable Types fea-
ture

-

Mandatory
Network Variables

~

Optional Network
Variables

Configuration Properties

nwiQccCmdZn_1
SMNVT_tod_event

> Manufacture

nwiQccCmdZn_2
SNVT_tod_event

> MNetwork Variables

nwidccCmdZn_3
SHVT_tod_event

nvidccCmdZn_4
SMVT_tod_event

|
nviClearAlarms
SNWT_switch

nviEmergCmd
SNVT_hvac_emerg

I
nviBypassT_1
SMVT_count

nviBypassT_2
SMVT_count

I
nviBypassT_3
SMVT_count

I
nviBypassT_4
SMVT_count

I
mviZnPressSipt_1
SMVT_press

I
viZnPressSipl_2
SHNYT_press

I
mviZnPressSipl_3
SMVT_press

miZnPressStpl_4
SHNVT_press

SN N V] ] S A SN

T
nviBranchinfo
SMNVT_switch

VAV VAV Ve Vg SN NSNS

nvoccCmddn_1
SNWT_occupancy

2
2
2

T
mvoOccCmdZn_2
SNYT_occupancy

|
nvoDccCmdZn_3
SNVT_occupancy

I
mveQceCmdZn_4
SNWT_occupancy

>
>
b
>

mvodlarmDisplay
N‘u"l'_#\lalmDispla'_\,rCump

nuuUnmf-.Ialms
UNWT Caurnp.ﬂlarma

nuoBlanchInfu
UMYT AlCDmpInf

nvoZnPrass 1
SN\."T_press

nqunPress 2
SWTJJIBSS

nqunPress 3
SN\JTJ:HB-SS

>
)
>
by
by

nqunPress_sI
SNWT_press

I
nvoZnVivCmad_1
SNVT_switch

I
nvoZnWivCmd_2
SMVT_switch

T
nvoZnivCmd_3
SHVT_switch

I g g g B g B g B g I g | g

I
nvoZnWivCmd_4
SMVT_switch

NN NS

Manufacture Configuration Properties

Send Heartbeat
Maximum Receive Time
Minimum Send Time
Default Occupancy State
Default Pressure Setpoint
Zone Valve Type | Made
Zone Valve FID Parameter
Alarm Configuration
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