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Chapter-9 BAS Network Integration 

             service system                        (operation                       
                                                   computerized system                 
                    ၾ      Facilities manager            BAS engineer         networking       network 
integration           ႔                                    

 
    ၉-၁                      service system      

Building Automation System(BAS)                  sub system                      
(၁) Equipment       device                                  real–time control               

automation                    
(၂) Data processing system   maintenance management system   factory/production 

control system       system       data         process                      ႔         
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Local Area Network(LAN)     high-performance digital communication network          
geographic area              ႔    (cover)                       ႔                            node      
               node                                             (communicate)                
Node           network                    address                    (set)          addressable 
                Workstation   Router Network Control Unit(NCU)      Direct Digital Controller(DDC) 
        node         ၾ      

Local Area Network(LAN)         device                      (information)            
                           ႔          Database upload                 download            field 
equipment          ႔                   summary                     change-of-state message      
                  ႔    node                              ႔                       ၾ      
Network               DDC                                    (communicate)           DDC 
          operator workstation    ႔            (communicate)          

Local Area Network(LAN) communication standard         
(၁) Ethernet V802.3 

 ( )                        Local Area Network (LAN)                   

 ( )                      unshielded   twisted pairs     transmission medium                
           ၾ                    ၍            ၾ       

(၂) ARCnet (Attached Resource Computer network)       

(၃) BACnet (Building Automation Control Network)    ႔          

Benefit of Integrated System  
Integrated             system                         

(၁) Easier operation of multiple Systems 
 System                                   control                

(၂) Lower customer costs 
               system         control                                                   

                                                                           
             

(၃) Less training time 
                 control         ၾ                                                

                          

(၄) Less database management 
 Sub-system              database           (common database)               

                                                

(၅) Less chance of error 
               control         ၾ                                             
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၉.၁ BAS Hardware Architecture  
Computer control system       hardware architecture           hardware device      

         ႔                                                         (connection)    ၾ    ၍     
hardware               ႔        (communicate)ၾ                     

Distributed system architecture       centralized architecture   ၍                            BAS 
           distributed system architecture             ႔     centralized architecture     
                          ၍                             ႔            

၉.၁.၁ Centralized BAS  
Centralized building control system                building control system          

                        control system                      (capabilities)                                  
Centralize BAS      central computer                     computer        application program 
              database                  Central computer      sensor       actuator                 
input/output field  panel                       Communicate             (၉-၂)     centralized 
system        schematic diagram                   System         information                      
d                   ႔                  

 
    ၉-၂ Centralised controller with dumb outstations 

Disadvantages of Centralized BAS (               )  
(၁) Central PC                                                           c         

               system                                                      monitoring            
        (calculation             control function           central PC               
           ႔                

(၂) Centralized BAS   response time                               data point                
centralized BAS             ၍          

(၃)  Central computer           (fail)    ႔      central computer        field panel       ၾ       
c                              ႔ ၾ      building control system                         
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၉.၁.၂ Distributed BAS 
         ႔ BAS                       distributed architecture               ၾ      
       Distributed BAS                    (main component)         

 ( ) Network communication  modules 

 ( ) Digital communication network and associated communication protocol(s) 

 (ဂ)  Direct digital controllers(DDC) 

 (ဃ) System Operator Interface, (typically a workstation PC). 

 ( ) Remote communication devices(where necessary)- modern, telephone links, etc. 

Advantage of Distributed BAS (             ) 
(၁) Control system                                                                    

                       DDC                       ႔                    control function 
                                     

(၂) Distributed control system          control response       alarm response                   
     DDC                 ႔                  data processing       control operation         
         DDC                           ၾ               

(၃)  Distributed system                       Operate                    Local Area 
Network Topologies expansion                       LAN communication       coax 
cable   twisted  pair    ႔      optical fiber                           Network     star   bus 
   ႔      mixed network       c                                        node (participating 
node)       geometric wiring layout                                       

          network topology                                                        
( ) Bus topology                                                     ၾ      

 (၁) Cable         node                   node         ႔                                  
        T-splice             ၍                

 (၂) Bus              resistor             ၍ terminate               resistor     End of 
Line(EOL) resistor            Signal                    (reflection)                    
EOL resistor                        I                      ၍ signal reflection  
         C                    (shorted cable)    ႔      faulty node         ၾ      bus 
           communication                   

                -               (cable)                                
                - Node                ၾ      network                                 ၍       
            bus(cable length)                (fault)                     fault                     
                                             (Future expansion)                ၍ pre-wiring         
          
( ) Star topology      active    ႔      passive hub                 hub       node                

series of radial connection                          
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 (၁) Active hub     signal amplification                                        management 
command                                            

 (၂) Active hub                      (error checking)                    node         
electrically isolate (electronic                      )               Passive hub 
        node                         (interconnect)                    
Impedance                                         

                 f                        ႔              (ease of fault isolation)  by-passing 
                 faulty            node                                   ႔         
                   bus topology                     cable                          

(ဂ) Mixed(star and bus) topology 

 (၁) Network                component         Star      (Star network)       Bus       (Bus 
network)                               ၍                   mixed network 
          

 
     ၉-၃ Internet            BAS network           integration           

၉.၂ Basic of Network Communication 
Computerised system                                                      (communicate) 

                             c                                                        

(၁) System                        Operating System(OS)    ႔      compatible         
Operating System(OS)          run                 (similar)  networking capabilities          
             Operating System(OS)        ( DOS   Window   OS/2   UNIX,  e  …..        ႔ 
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(၂) System                          network    ႔      compatible network                     
   ႔      network             ႔      compatible          (network compatibility 
        ) convertor gateway      network interface device                 ၍          
          (E        , ARCNET,    …..  

(၃)  System                 c                  Application Program Interface (API)          
(N  BIOS, S      ,    ….  

(၄) System                         protocol    ႔      compatible protocol          (OSI, 
TCP/IP, BAC   ,  MOD B  ,    …..  

(၅)       network           system         information                        (import              ) 
system           application  software                                  Point         mapping 
           migration                              Net DDE                               
           software                 ၍ import                                      

၉.၂.၁ BUS 
Bus           Busbar                                    Digital communication system 

          source                ႔        )   destination                                    
    )    ႔ data                    ႔        (data                   )                  cable 
             “Bus”           

Control system               ႔        (s                            source   
                      priority                     ႔              (destination)           
                                    priority                     

၉.၂.၂ Interface 
Interface           system             component         ၾ            common 

boundary    ႔      shared boundary                BAS           DDC       controlled device 
 ၾ         interface circuit                   Controlled device         motorized valve    ႔      
motor star             

၉.၂.၃ Integrated Control System  
Integrated control system                       dedicated control system                  

       (communicate)                         protocol       gateway                 ၍ network 
                           proprietary system                          (communicate)           
                         complex    ႔      campus                       plant           service 
            -                            integrated control system                   

၉.၂.၄ Gateway  
          protocol                computer system       ၾ        translator 

                      hardware package    ႔      software package     gateway            
Network           system                      translation                     (communicate) 
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         ၾ                    protocol                        Gateway     system         protocol 
                 (interpret         )       system                   protocol         ႔              
     system      ႔ information            ႔                               diagram      protocol A 
      protocol B                 system           gateway                              Gateway 
                            system               protocol                                              

 
    ၉-၄ Gateway                       OSI layer                       

၉.၂.၅ Hubs/Repeater 
        media                                             Ethernet segment               

      (connect)       hubs/repeater                                            system          
segment                        maximum length                         signal quality 
             Signal             (deteriorated)       Hub         signal a             
                ၾ                                          segment                        Hub 
                   incoming signal     port             ႔ repeat                      ႔ ၾ      
repeater                          

၉.၂.၆ Bridge 
Bridge             network                                  (connect)         

Bridge                       network                                               network 
                                                Ethernet       Fast Ethernet    ႔               
          network                                                                     
        ၾ      bridge                   network               building    network               
    ၾ      bridge                         

Network           node       set        Ethernet address         mapping          
           traffic       bridge                    Data packet      bridge      ႔              
              (destination)            ႔        (source)   ႔            network           
                   ၾ              ၾ                   

      ႔        (Source)                        (destination)    ႔    segment              
               (drop     )                     filter           Source       destination    ႔    
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         segment            (        segment            )            forward          Data 
packet                segment    ႔           forward             ႔      bridge     
              data packet    ႔                            data packet     forward          Bridge  
        ‘store and forward’                       Filtering            ႔      forward         
                  (decision)               Ethernet network                  ၾ              
    ၾ      ‘                 ’ device                                                          

၉.၂.၇ Ethernet Switch 
 Ethernet switch         Ethernet bridge                                                      

         LAN switch         (၁၀)                 network                               LAN 
switch          cut-through       store and forward   ၍                architecture           
                         cut-through switch         “                 ” switch         
                                Cut-through switch         destination segment      ႔ data packet 
    forward          destination address                  Data packet                       
“S                ” switch     designation segment      ႔ forward          data packet 
                   (analyze     )              ႔(forward)      

 Data packet                        ၾ               ၾ          ႔     data packet       
error                                   data packet      network                   ႔         
(                        )                      switch                  network     collision domain 
                       Ethernet switch         segment           10Mbps bandwidth           
          (user)             share         ၾ          ၍              (performance) 
           

   ႔     switch         EDDI   Fast Ethernet    ႔      ATM      high-speed link 
                                ၍             High traffic server           switch                     
              bandwidth                   Switch link                       ႔            network     
‘C                 ’                   

၉.၂.၈ Router 
Router         data packet     (traffic)                     ႔                      

                        ၍(filte     ၍)             Data packet address           filter        protocol 
      network      ႔ protocol        data packet                       Router         
network     logical                            Physical                          

IP router          network     subnet                                 ႔ ၾ      IP address 
          ႔                                segment                                         
                 ႔ intelligent forwarding           ၾ      network speed                                ႔ 
               filtering           ၾ               ၾ       Switch           bridge                       
              filter           ၾ                    Ethernet address       ၾ                   ႔     
     ႔                         network          router                        network                
overall efficiency                        
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    ၉-၅ HVAC network   lighting controller  VAV       AHU controller    ႔    integrated            

၉.၂.၉ Communications Networks 

Polling Network 
Polling network           DDC              central DDC                 Polling DDC 

network      DDC                    central DDC                        
Central DDC              DDC controller              communicate          Central 

DDC                          DDC              communicate             ႔ ၾ      network speed 
          

Central DDC     DDC                information                             
                      polling          DDC         alarm                              Central DDC 
                                                                   

Peer-to-Peer Network 
Peer-to-Peer network      DDC                               communicate               DDC 

                                                          communicate              (Controllers 
exchange information immediately)                                     DDC controller          
communicate         equal authority         Device                information          
                              ၍ communicate     ၾ      Input signal                 output 
               ႔                            DDC               DDC                   communicate 
                          (waiting time)         ၾ      network speed                  

          BAS          data processing                                 central 
processor             ၾ      poll response protocol                      ႔     BAS          



HVAC Control and Building Automation Systems                                                                             ႔   

 9-10 

DDC              processor          ၾ      peer protocol                     Master device   ၍ 
             

Poll-response communications protocol            Peer-communications protocol      
                     (advantages)          
(၁) Communication      master device                             

(၂) Bus                       devices                                             ၾ       central 
processor                                               

(၃)                                        (Global messages)     bus                       
devices          ႔                                 

Peer communication      device      bus                     time slot                 
      ၾ                           device      data transfer         bus                          time 
slot                          

 
        ၉-၆ ( ) Polling network                                                  ၉-၆ ( ) Peer-to-Peer network 

 
     ၉-၇ Integrating information from multiple system into a facility portal 
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၉.၃ Communication Protocol 
          Communication protocol           computer  system                             

(communicate)                                                    Protocol                  
                                                         protocol        system          
                         Communicate               Talk                                      
                   (translator)              ႔ protocol         system        communicate 
             gateway            Gateway              (translator)                 
         

 
     ၉-၈ Information Technology and Building Services 

Communications protocol         BAS                                    BAS       
                                  device                   controller               ႔                          
data                       ႔       ႔                                        

( ) Open Protocol 
( ) Standard Protocol 
(ဂ)  Proprietary Protocol   ၍                protocol                   

   ႔               communications protocol                        
(၁) Building automation and control network (BACnet®, Modicon®, MODBUS®). 

(၂) European installation bus (EIB). 
(၃)  Local Operating Network Talk (LonTalk®) Echelon Corporation. 
(၄) Emerging BAS Internet Protocol (transmission control protocol/Internet protocol [TCP/IP], 

hypertext transfer protocol [HTTP], extensible markup language [XML]). 
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Protocol                                                           
BACnet LonWorks Property Protocols 
Alerton  
Automated Logic control  
Delta 

Invensys 
Echelon 
TAC/CSI 

Siemens 
Trane 
Johnson Controls 
Honeywell 
Carrier 

၉.၃.၁ Standard Protocol 
Industry          ႔          ႔                                              Industry 

           ႔                                      develop                                                                                                                             
Standard protocol            International Standard Organization (ISO)    publish          
Open System Interconnection (OSI) model              ၾ       

OSI model     computer industry    adopte             network                computer  
                network           computer              ႔ data      transfer                
                       activity                       

           -  EIA/RS 232 Communication, Ethernet Communication    ႔           

၉.၃.၂ BACnet (Building Automation Control Networking) Protocol 
BACnet                  

BACnet     B        A          C       N          P                 BACnet      
American Society of Heating Refrigeration & Air-Conditioning Engineers (ASHRAE)     ႔   ၁၉၈၇ 
                                AS RAE             manufacturers   major users   consultants 
                            ၾ       

BACnet Protocol                 (Strengths) 
( )  Global standard          
( )                                                                                 
(ဂ)  Architecture                                                                  
(ဃ) Device             ႔              
( ) BACnet protocol                          ၾ                      
( )                                       
( ) Vendor                                             protocol           

Benefits of BACnet 
( ) BACnet protocol                                                                      

BACnet protocol                  device                                
( ) Engineer           end user               ၾ      Support     ၾ      
(ဂ)  HVAC  object                                           
(ဃ) EIA/ANSI standard                    
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( ) Robust          

 
    ၉-၉  System integration  

BACnet Protocol               (Obstacles) 
( ) ၤField level                                        

( ) Interoperability                            (Lack of interoperability) 

(ဂ)  Guidelines              

(ဃ) Testing           certification                                        

( )           specify                   (Hard to specify) 

( )                        (Speed of development) 

( ) HVAC                             support                       

( ) Device                                  (Limited device offerings) 

(  ) Gate way                                  (Gateways still required) 

BACnet®     ANSI                                                                    
ANSI/ASHRAE 135-2004, BACnet2---A Data Communication Protocol for Building Automation and 
Control Networks   ၍             ၂၀၀၃            BACnet®     ISO 16484-5             
                                

BACnet networking               option          
(၁) Ethernet ARCNET (၄) Echelon's LonTalk 

(၂) Master-Slave/Token-Passing (MS/TP) (၅) BACnet/IP 

(၃)  Point-to-Point (PTP)   
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    ၉-၁၀ BACnet layer            Open System Interconnection (OSI) layer                    

BACnet Websites 
 (၁) www.bacnet.org 

 (၂) www.bacnetassociation.org 

 (၃)  www.big-eu.org 

BACnet                   standard object            (၂၃)                       
         

Table 1. Standard BACnet Objects. 
OBJECT EXAMPLE OF USE 
Analog Input Sensor input 
Analog Output Control output 
Analog Value Setpoint or other analog control system parameter 
Binary Input Switch input 
Binary Output Relay output 
Binary Value Binary (digital) control system parameter 
Calendar Defines a list of dates, such as holidays or special events, for scheduling. 
Command Writes multiple values to multiple objects in multiple devices to accomplish a 

specific purpose, such as day-mode to night-mode, or emergency mode. 
Device Properties tell what objects and services the device supports, and other device-

specific information such as vendor, firmware revision, etc. 
Event Enrollment Describes an event that might be an error condition (e.g., "Input out of range") or 

an alarm that other devices to know about. It can directly tell one device or use a 
Notification Class object to tell multiple devices. 

File Allows read and write access to data files supported by the device. 
Group Provides access to multiple properties of multiple objects in a read single operation. 
Loop Provides standardized access to a "control loop." 
Multi-state Input Represents the status of a multiple-state process, such as a refrigerator's On, Off, 

and Defrost cycles. 
Multi-state Output Represents the desired state of a multiple-state process (such as It's Time to Cool, 

It's Cold Enough and it's Time to Defrost). 
Notification Class Contains a list of devices to be informed if an Event Enrollment object determines 



             ႔                                                                                 Chapter-9 BAS Network Integration 

                                                                                                                           9-15 

that a warning or alarm message needs to be sent. 
Program Allows a program running in the device to be started, stopped, loaded and 

unloaded, and reports the present status of the program. 
Schedule Defines a weekly schedule of operations (performed by writing to specified list of 

objects with exceptions such as holidays. Can use a Calendar object for the 
exceptions. 

 
    ၉-၁၁ Example of BACnet Analog Input Object 

Table 2. Properties of the Analog Input Object. 
PROPERTY BACnet EXAMPLE 
Object_Identifier Required Analog Input #1 
Object_Name Required "AI 01" 
Object_Type Required Analog Input 
Present_Value Required 68 
Description Optional "Outside Air Temperature" 
Device_Type Optional "10k Thermistor" 
Status_Flags Required In_Alarm, Fault, Overridden, Out_Of_Service flags 
Event_State Required Normal (plus various problem-reporting states) 
Reliability Optional No_Fault_Detected (plus various fault conditions) 
Out_Of_Service Required FALSE 
Update_Interval Optional 1.00 (seconds) 
Units Required Degrees-Fahrenheit 
Min_Pres_Value Optional -100.0, minimum reliably read value 
Max_Pres_Value Optional +300.0, maximum reliably read value 
Resolution Optional 0.1 
COV_Increment Optional Notify if Present_Value changes by increment: 0.5 
Time_Delay Optional Seconds to wait before detecting out-of-range: 5 
Notification_Class Optional Send COV notification to Notification Class Object: 2 
High_Limit Optional +215.0, Upper normal range 
Low_Limit Optional -45.0, Lower normal range 
Deadband Optional 0.1 
Limit_Enable Optional Enable High-limit-reporting, Low-limit-reporting. 
Event_Enable Optional Enable To_Offnormal, To_Fault, To_Normal change reporting. 
Acked_Transitions Optional Flags indicating received acknowledgments for above changes. 
Notify_Type Optional Events or Alarms 
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Table 3. Properties of the Device Object. 
PROPERTY BACnet EXAMPLE 
Object_Identifier Required Device #1076 
Object_Name Required "Office 36 DD Control" 
Object_Type Required Device 
System_Status Required Operational (plus others) 
Vendor_Name Required "Alerton Technologies, Inc." 
Vendor_Identifier Required Alerton 
Model_Name Required "VAV-DD Controller" 
Firmware_Revision Required "1.0" 
Application_Software_Version Required "Dual-Duct DDC" 
Location Optional "Office 36, Floor 3" 
Description Optional "(on network 5)" 
Protocol_Version Required 1 (BACnet protocol version) 
Protocol_Conformance_Class Required 2 
Protocol_Services_Supported Required readProperty, writeProperty, atomicWriteFile,... 
Protocol_Object_Types_Supported Required Analog Input, Analog Output,... 
Object_List Required Analog Input #1, Analog Input #2, ... 
Max_APDU_Length_Supported Required 50 (bytes or characters) 
Segmentation_Supported Required No 
VT_Classes_Supported Optional n/a 
Active_VT_Sessions Optional n/a 
Local_Time Optional 30:15.2 
Local_Date Optional Tuesday, March 12, 1996 
UTC_Offset Optional +480 (minutes from GMT/UTM) 
Daylight_Savings_Status Optional False (not in effect) 
APDU_Segment_Timeout Optional n/a 
APDU_Timeout Required 3000 milliseconds 
Number_Of_APDU_Retries Required 0 
List_Of_Session_Keys Optional n/a 
Time_Synchronization_Recipients Optional n/a 
Max_Master Optional n/a 
Max_Info_Frames Optional n/a 
Device_Address_Binding Required None 

Table 4. Alarm and Event Services 
SERVICE BACnet DESCRIPTION 
AcknowledgeAlarm C Used to tell sender of alarm that a human has seen the alarm. 
ConfirmedCOVNotification C Tells subscribing devices of the COV that occurred in a 

property. 
ConfirmedEventNotification C Used to tell sender of a possible error condition. 
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GetAlarmSummary C Requests from a device a list of "active alarms," if any. 
GenEnrollmentSummary C Requests a list of "event" (possible error) generating objects. 
SubscribeCOV C Sent by a device to request that it be told of COVs in an 

object. 
UnconfirmedCOVNotification U Tells subscribing devices that a change has occurred to one or 

more properties of a particular object. 

 
    ၉-၁၂ Protocol         network layar                         

၉.၃.၃ LonTalk® 
LON               Local Operating Network(LON)           LonTalk     Peer to Peer 

p                 LonTalk protocol     electronic component                             
              (data exchange)                                  (                    

LonTalk®     Echelon Corporation    LonWorks®              interoperable control 
network                         protocol                 ၁၉၈၈            Echelon    LonWorks 
platform                       Echelon       LonMark user       LonMark® Interoperability 
Association     ၁၉၉၄                       ႔            LonMark Association    certified 
            device         LonMark       (logo)                 LonMark device                 
                LonWorks network                                                     
           LonWorks     intelligent device                      distributed control network 
                       

Local Operating Network(LON)                         media           (type)          
(၁) Electrical power lines (e.g., power line carrier) 

(၂) Balanced twisted-pair cabling may be supported by any recognized topology (e.g., bus, 
ring, star) 

(၃)  Optical fiber cabling 
(၄) Coaxial cabling 
(၅) Wireless 

LonWorks network           LonMark device          Neuron® chip           intelligent 
microprocessor           Neuron® chip     processing                communicating                 
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Toshiba       Cypress Semi-conductor Corporation    ႔    Echelon                        
                            Neuron® chip                 ၾ            protocol           
                   LonWorks     OSI model         (၇)   (seven layers)                 
         

LonWorks Strengths LonMark Obstacles 
• Gaining momentum • Number of available devices 
• Good field bus solution • High level implementation 
• HVAC, lighting, security, fire, sun blinds, lifts • Lack of support from engineers 
• Widely adopted (worldwide) • Echelon ownership of technology and marks  
• Interoperability  • Not native IP 

 

  
     ၉-၁၃ EIB centralized system     ၉-၁၄ EIB decentralized system 

၉.၃.၄ Modbus Protocol 
Modbus protocol                                             Communicate             

device                                                          ၾ      serial communication 
          ၁၉၇၉           Schneider Electric (         Modicon)    Programmable Logic 
Controllers (PLCs)                                                                          
                          (industrial)                  electronic device                 
                                                  Network                            (၂၄၀)    
        ၍ communicate               Supervisory computer    remote terminal unit (RTU)        
control               data acquisition                            

၂၀၀၄           Modbus protocol    Modbus organization                         
               Schneider Electric                        Modbus organization    ႔                      
MODBUS message                                     (structure)    ၾ       
MODBUS message structure                                   
 (၁) Device address—Address of the receiver. 

 (၂) Function code—Code defining message type. 

 (၃)  Data—Data block with additional information. 

 (၄) Error check—Numeric check value to test for communication errors. 
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Serial MODBUS network          master 
device       slave device   ၍                  Data      
      ႔          master        ၍ initiate          
slave device        ႔         MODBUS serial 
communication   message                code 
             

American Standard Code for Information 
Interchange(ASCII)      Remote Terminal Unit(RTU) 
  ၍ MODBUS transmission mode                  

    ၉-၁၅ Modbus connection 

 
    ၉-၁၆ Modbus RTU       Modbus TCP 

 
    ၉-၁၇ Modbus message                       ႔(transfer)    

ASCII transmission mode      message                ASCII              code 
            Remote Terminal Unit (RTU) transmission mode                            RTU 
transmission mode      message                                               message 
            transmit               

TCP/IP    ႔      Ethernet connection            MODBUS protocol                  
MODBUS/TCP   ၍               TCP frame         MODBUS frame             
                    

Modbus serial             RS232    ႔      RS422/485 connection    ႔          2-wire 
   ႔       -                   P                                A      .        .                   
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         Twisted pairs                                   MODBUS/TCP                 
                          

  
     ၉-၁၈ Structure of an EIB compliant telegram 

 
    ၉-၁၉ Address structure for source and destination of telegram (system accessing mode) 

၉.၃.၅ European Installation Bus (EIB) 
European Installation Bus (EIB)    ၁၉၉၀      Siemens                  industry 

standard                    ၂၀၀၂                          ၁၁၀           EIB Association (ELBA)   
               ႔                                              EIB     modular                    Multi-
vendor environment                                               ၍                          

EIB             topology                              Carrier sense multiple access with 
collision avoidance (CSMA/CA) protocol                                                 
Network           device                  common bus         ၍ communicate              ၾ      
                                      bridging                                      

          transmission media                 ၍ home   office   building automation 
                EIB                         

 ( ) Balanced twisted-pair cabling (9600 b/s). 

 ( ) Electrical power lines (e.g., power line carrier, 1200 b/s). 

 (ဂ)  Radio frequency (RF [19 200 b/s, 868 MHz band]). 

Advanced Network for unified building integration services (ANubis)              
                  Internet   intranet       extranet    ႔           integration                     
               EIB ANubis protocols             IP network                              

၉.၃.၆ Proprietary Protocol 
Proprietary protocol         Johnson Controls  Honeywell  Siemen                      

      ႔                                Proprietary protocol        ၾ         ဤ           
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၉.၄ Low Level Interfacing and High Level Interfacing 

 
    ၉-၂၀ surface integration    ႔      hard wired integration 

 
    ၉-၂၁  High level interfacing    ႔      high level integration 

၉.၄.၁ Hard Wired Integration or Low Level Interfacing 
Hard wired integration            sub-system         input/output point                 

                                           Surface integration    ႔      low level interfacing 
           ၍                                                     input/output point         
h                  integration                       ၾ             hard wired integration   
                              Software integration          ၾ      controller       router      
software       program                              
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                     ACMV system     AHU           FCU             (shutdown)      
fire alarm system    activation point                        integrate           Lift      homing 
             fire alarm system    activation point                

၉.၄.၂ High Level Interfacing 
           control system           equipment         ၾ     chiller   air compressor   

generator   Computer Room Air Conditioning unit(CRAC unit)       input/output point              
    integrate                                        S                          equipment           
                                                         “High level Interfacing”          
          York        water cooled chiller           air cooled chiller        information         high 
level interface     ၍ Building Automation System (BAS)       integration                          
High level interface         device     Johnson Controls                 E-               

Table 1. Recommended chiller-monitoring points per ASHRAE Standard 147 

Chilled Water (or 
other secondary 

coolant) 

Flow Flow 

Condenser Water 

Flow Flow 

Inlet Pressure  Inlet Pressure 

Inlet Temperature   Inlet Temperature 

Outlet Pressure  Outlet Pressure 

Outlet 
Temperature  

Outlet Temperature 

Evaporator  

Refrigerant 
Pressure Condenser 

Refrigerant Pressure 

Refrigerant Temp.  Refrigerant Temp.  

Oil  

Level  

 Refrigerant  

Level  

Pressure  
Compressor Discharge 
Temp. 

Temperature Compressor Suction Temp. 

Vibration Levels  
PPM Refrigerant Monitor 
Level 

Purge 
Exhaust Time 

Logs 
Date and Time Data 

Discharge Count  Signature of Reviewer 

Ambient 
Temperatures  

Dry Bulb  Ambient 
Temperatures  

Amps Per Phase 

Wet Bulb  Volts Per Phase 
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    ၉-၂၂ E-link                         protocol      

 
Carrier CCN DataPort Device and Metasys Companion System Integration 

 
Port-to-Port Connection and Cable Pinouts 
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Table 1. Chiller                (read)           Point      
Network 
Point 
Type 

Network 
Point 

Address 

Unit Description DataLINK Module 
Reference Point Name 

AI 1 % Active Demand Limit DEM_LIM 

AI 2 DegF Water/Brine Setpoint SP 

AI 3 DegF Control Point CTRL_PNT 

AI 4 DegF Entering Fluid Temperature EWT 

AI 5 DegF Leaving Fluid Temperature LWT 

AI 6 min Minutes Left For Start min_left 

AI 7 psi A: Discharge Pressure DP_A 

AI 8 psi A: Suction Pressure SP_A 

AI 9 psi A: A1 Oil Pressure Diff. DOP_A1 

AI 10 psi A: A2 Oil Pressure Diff. DOP_A2 

AI 11 psi A: A1 Oil Pressure OP_A1 

AI 12 psi A: A2 Oil Pressure OP_A2 

AI 13 DegF A: Discharge Gas Temperature DISTMP_A 

AI 14 DegF A: A1 Motor Temperature TMTR_A1 

AI 15 DegF A: A2 Motor Temperature TMTR_A2 

AI 16 DegF A: SAT Condensing Temperature TMP_SCTA 

AI 17 DegF A: Saturated Suction Temperature TMP_SSTA 

AI 18  A: Cooler Level Indicator LEVEL_A 

AI 19 psi A: Circuit A Econ Pressure ECNP_A 

AI 20 psi B: Discharge Pressure DP_B 

AI 21 psi B: Suction Pressure SP_B 

AI 22 psi B: B1 Oil Pressure Diff. DOP_B1 

AI 23 psi B: B2 Oil Pressure Diff. DOP_B2 

AI 24 psi B: B1 Oil Pressure OP_B1 

AI 25 psi B: B2 Oil Pressure OP_B2 

AI 26 DegF B: Discharge Gas Temperature DISTMP_B 

AI 27 DegF B: B1 Motor Temperature TMTR_B1 

AI 28 DegF B: B2 Motor Temperature TMTR_B2 

AI 29 DegF B: SAT Condensing Temperature TMP_SCTB 

AI 30 DegF B: Saturated Suction Temperature TMP_SSTB 

AI 31 psi B: Cooler Level Indicator LEVEL_B 

AI 32 DegF B: Circuit B Econ Pressure ECNP_B 

AI 33 DegF Cooler Entering Fluid COOL_EWT 

AI 34 DegF Cooler Leaving Fluid COOL_LWT 

AI 35 DegF Condenser Entering Fluid COND_EWT 

AI 36 DegF Condenser Leaving Fluid COND_LWT 

AI 37 DegF Reclaim Entering Fluid HR_EWT 

AI 38 DegF Reclaim Leaving Fluid HR_LWT 

AI 39 mA 4-20 mA Reset Signal RST_MA 
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          Trane chiller              Automated Logic (http://www.automatedlogic.com)    ႔ high 
level interface          Graphic Function Block (GFB) program                         

 
    BACnet Sample GFB-Trane Chiller using BACnet PTP 

၉.၅ Wireless Sensing Systems 
Wireless sensing systems           sensor    controller  ၾ                (wireless 

                                      
( ) Many-to-one room temperature sensing 
( ) One-to-one room temperature sensing 
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၉-၂၃ Many-to-one room temperature sensing       One-to-one room temperature sensing 

၉.၆ Integration      

၉.၆.၁ BAS       Security System    ႔ Integrate            

 

       Security alarm         BAS workstation      ႔ 
         workstation operator     alarm              
      ၾ                  ႔                                     
           

BAS workstation operator                  
              (door-open command)  security output 
point            trigger                     ႔    
                                   

Building network                
              ၾ                          (installation 
costs)                      HVAC system       security 
system    ႔     graphics                            
          Security system    Alarm         BAS    
                        trigger                       ၉-၂၅ 

    -                                                           ႔              
                            (badge)     card reader                security system                 
                                 ႔      security system    BAS      ႔                             
      ၾ                          BAS                                                  
                      occupied area                                                       
                                                                                         
        (enable                                                               (badge)     card reader 
                     (unoccupied area)                           air con    ႔                 
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၉.၆.၂ BAS       Fire Alarm System    ႔ Integrate            
BAS       Fire Alarm System    ႔ integrate           ၾ                            

                    chillers   boilers   AHU   fan       equipment               ႔(shut down) 
           

                                          - 

                           (၅)                                  fire alarm signal 
         BAS                                 display                               BAS   
                         action                                             HVAC fan       
                                                          pressure fan                         
Security Management System (SMS)                                                           
unlock                 ႔         

 
-End- 
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