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Chapter-6 Direct Digital Controllers (DDC) 

၆.၁ Basic Feature of DDC Hardware Component 
Direct Digital Controller (DDC)         microprocessor                             

controller                            program             physical process         control 
              DDC          hardware ၊ software       firmware    ႔           DDC           
standalone controller                          control task                          ၏          
          (supervision)                                        

 
    ၆-၁  Microprocessor based Direct Digital Controller(DDC)  

DDC                        control task                                            data      
      ႔     ၊               networking capability                                     networking 
                          (၆-၁)     DDC                                   sensor(input device)           
controlled device (output device)                        
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DDC           communication               interface                   
( ) A modem(modem port) 
( ) A Local Area Network(LAN) terminals 

(ဂ)  Other operator interface devices, e.g., serial communications port for connecting it to 
a portable PC for local programming and re-configuration. 

 

 

 

    ၆-၂  Direct Digital Controller (DDC) communication interface 

 

 

    ၆-၃ Block diagram of Direct Digital Controller     ၆-၄  Microprocessor 

DDC                          ႔      network           node                                 
       (communicate)          DDC                             (unique number)                
                  address            
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Microprocessor     Direct Digital Controller (DDC)     ၏                          
         Microprocessor                     micro-                                 (silicon) 
                          -                                         Microprocessor     Direct 
Digital Controller (DDC) ၏                             

Microprocessor                                          
 ( ) Micro-electronic chip 
 ( ) A program memory 

 (ဂ)  A working memory 
 (ဃ) Input/Output module 
 ( ) A clock or timing devices        
 ( ) Arithmetic Logic Unit (ALU)    ႔          

Arithmetic Logic Unit (ALU)          ၊    ၊       ၊                               logical 
decision                            Control unit                                               ၊ 
                           (  )(electronic chip)           memory    ႔                 
                                               ႔      program                                     
(instructions)                                    control function                          
Temporary memory     memory                          

 
    ၆-၅ Microprocessor controller configuration for automatic control applications. 

၆.၁.၁ DDC Power Supply 
DDC                                                                24V power supply 

          sensor         drive          ၊ output control circuitry                         DDC 
          micro electronic circuit                                                                     
               

DDC                power supply                           DDC           memory 
          backup battery    power                 backsup battery power supply            DDC  



HVAC Control and Building Automation Systems                                                                             ႔   

6-4 

RAM           control program                           ႔        backup battery                 
(reliable)                  Power                                     power                  
       

          DDC          re-confugration              information                        
keypad       display                 

 

    ၆-၆ Controller 

၆.၁.၂ Microprocessor (CPU) 
CPU         Dual-In-Line (DIL) package                16 pin    ႔                      

CPU          control unit ၊ CPU memory Arithmetic Logic Unit (ALU) ၊ CPU clock unit ၊ DDC clock ၊ 
adddress and data bus ၊  DDC RAM       ROM    ႔           

(၁) Control Unit  
 Control unit     microprocessor ALU       memory chip       ႔          chip     ၏ 

operation    control             Micro computer ၏ function                  (co-ondinate) 
        Program                (instruction)                                   
                           

(၂) CPU memory  
 CPU memory                                                   memory         

             sensor data ၊ point name       information                             
ALU       control unit    ႔                         program instruction             
                     

(၃) Arithmetic and Logic Unit(ALU)  
 Arithmetic and Logic Unit(ALU)                (addition)၊              (multiplication) 

                (calculation)                                     (selection)၊         
                 (sorting)                      (comparing)       logical decision–marking 
process                        Sensor       tranducer            input device    data 
                                   control output command                  
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(၄) CPU Clock Unit (Timer Interval) 

 Quartz crystal              pulse         control unit          ႔       ႔                 
              microprocess ၏ operation                                     ႔     
Clock unit speed     processor cycle time                           Machine 
cycle time                Program instruction               (execute)         basic 
speed                

(၅)DDC Clock  

 DDC clock     CPU clock unit          DDC clock                              CPU 
clock                              CPU clock       ႔၊       ၊               ႔    
                  ႔        DDC     building equipment             fan ၊ pump    ႔    
schedule     ၊ time program                                 - DDC clock     plant 
     automatic switching              timer                        -          
   (ligh)                      ၊ holiday      equipment                          ႔          

(၆) Address and Data Buses  

 DDC           microprocessor             chip                                     
address bus       data bus                        DDC  memory       ၌ 
             data           program instruction                                   
             adddress                        - sensor                        address 
                                                   (storage area)             
          
   (၁) Data bus         DDC chip        data      transfer                      
   (၂) Address bus                    data                                     
   ႔      prpgram    instruction                                                       

(၇) DDC RAM and ROM 

          DDC RAM       ROM    ႔    CPU memory                        ႔         
                                         
Random Access Memory(RAM) 
          Random Access Memory(RAM)     data       ဏ              (temporary 
storage)                         - DDC application program     ၊ configuration 
information           computational result          ဏ                                      
                                 information         application software           
    software     programmer                           
Read Only Memory(ROM)  
          DDC       standard control program                                  
Standard control program         time schedule ၊  On/Off control       PID             
                     routines                              application software       
configuration information                      Application program run               
information              
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                                control routines    ႔      program         firmware 
              firmware         programmer                                              
            

၆.၁.၃ Microcomputer Structure and Buses 
Microcomputer    ႔      Digital Controller (DDC) ၏                             (main 

essential components)                             (interconnections)       (၆-၇)              
         

 
    ၆-၇ Microcomputer principal architecture. 

DDC                                      Microprocessor (CPU) ၊ memory       input and 
output (I/O) units    ႔          

Data ၊ instructions       address signal transmission       operation                data 
bus ၊ address bus       control bus                                 

    (၆-၈)      DDC ၏ microprocessor chip      memory unit ၊  input       output units 
   ႔               ႔                                  Unit                  microelectronic chip 
                  Bus                                                  

Data bus           chip                           data                            
                                                
     input unit                        memory      ႔ data bus                                       
         

Address bus     data                            (memory or register)    ႔      
program instruction                            (memory or register)                    
                               telephone number    ႔      IP address    ႔           

Data                               bus                      memory unit       ၌ address 
                  Address (A)    data         address (B)   ႔       ႔                               
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(၁) Microprocessor     address A                       ႔                     

(၂) Control unit      control bus                           data                data bus     
     ႔                  

(၃)  Microprocessor     address B                       ႔                     

(၄) Control unit      control bus                          data     address A    ႔        
(write)    data bus          ႔                  

                                                                 

 
    ၆-၈  Architecture of DDC controller 

၆.၁.၄ Memory Size  
Data       program instruction         memory chip                                

Microprocessor                                                                      memory 
          Memory chip                   Read Only Memory (ROM)       Random Access Memory(RAM) 
   ႔         16- bit address bus      address locations 216                   16- bit microprocessor 
chips ၊ 32- bit and 64- bit chips       chip                         

ROM chip     data    ႔      instruction               ႔                           I/O ports 
   ႔               chip        data                        ၊                                          

            ၌                                               program       data         
user                                                     ၌ program       data                        
                                                           (power failure)         
                  

            ၌                  standard control function     ၊ schedule ၊ on/off 
control       Proportional-Integral- Derivative (PID) function                  

   ႔     Erasable and re-Programmable ROMs (EPROMs)       ႔    chip         
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Memory              bus structure 

                bit             ဏ 
         16 bit address bus                    
216                                          

 
         RAM       ROM chip                      8 
Kb(Kilobyte)    ဏ                           1 
kilobyte     1024 byte                 DDC ၏ 
                                   memory 
                           

            ႔        DDC                    data 
   ဏ     ႔             Input     
     ၊ output                programming 
                             

 
    ၆-၉ Information path: Digital Controller 

    - DDC          temperature sensor(၈)                        (၁)               
              data         DDC                      Sensor                            
(reading)    1 byte memory                                4 Kbyte RAM                 
                           temperature  sensor(၈)                (values)                        
        (M            data         download            ၊ overwrite                            ) 
   (၆-၂)     DDC controller ၏ input terminal      temperature sensor                             
DDC controller output ၌ actuator                                          DDC controller           
input channel                 ၊ output channel                      ႔        DDC controller            
sensor     (input terminal)       controlled device     (output terminal)                    

၆.၂ Input and Output Points 
Direct Digital Controller     DDC                        DDC         microprocessor 

                               controller                 Personal computer          
          processor           ႔                   DDC controller ၏ memory        control logic 
          instruction                        DDC              instruction             control 
action                          Control                                instruction         
program            

၆.၂.၁ DDC  Input/Output Unit Interface 
DDC      ၏ input       output                           (section)     operation amplifier     ၊ 

A/D       D/A converter            electronic chip                    chip         Printed Circuit 
Board(PCB           mount              
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Sensor         DDC controller                          input channel                          
               Control device (actuator)         DDC    output                output channel 
                                         
DDC input unit             function                   configure               
( ) Sensor     ၊ transducer     ၊     (meter)             ႔                             

(measured variable)    DDC ၏ input unit    input signal                     
( ) Input signal                     amplification           ၊  filtering                signal  

conditioning                      
(ဂ)  DDC input unit                input analogue signal     digital signal          ႔ A/D 

converter                          
(ဃ) Volt free contact (static switch)            On/off state signal     device ၏ status     ႔      

alarm                  
 

DDC output unit     computation result       logical operation                         
function                           
( ) Controlled device ၏                         digital signal                      
( ) Output device                                 (incremental basis)              

            pulse                      
(ဂ)  Output device(valve/damper)၏               position                 ၊               

DDC    digital signal     D/A converter          analogue         ႔                

၆.၂.၂ DDC I/O Point Types (Data Points) 
DDC data point         input point       output point                                        
( ) Input points 

  Sensing device              sensor       transducer        data                              
input point                                DDC                      data         
                      ၊ control                                     

 (၁) Digital Inputs (DI) 
 Status monitoring                           two-state input signal     Digital 
Inputs (DI)            
    - fan on/off status, high/low temperature, alarm on/off        ႔           
• Switch dry contact (open/closed) • Power (on/off status) 
• Smoke detectors • High/low limit switch (on/off) 
• Airflow • Freeze alarm 
• Water  
• Differential pressure  

 

 (၂)  Analogue Input (AI) 
AI     sensor    ႔      transmitter                                                
 Temperature ၊ pressure ၊ humidity       physical variable     ၏                
                (         )                            
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AI input         active       passive          (type)                       
Active AI         voltage    ႔      current signal input    ႔          
Passive AI         Resistance Temperature Detectors (RTD)                        
        (resistance            
 
          ႔    active analogue input signal                 

• 0   10   0        
•      20mA (0 to 20mA) 

 Analogue Input (AI) point                                       
• Resistance Temperature Detectors  • Flow (water, air) 
• Temperature Thermistors • Voltage 
• Temperature Transmitters • Current 
• Pressure • Air quality (CO2, O2, etc.) 
• Humidity • Air quantity (CFM)  

 

 (၃) Pulsed Input (PI) 
Physical variable         engineering unit                                             
           accumulated pulse                                     
      - 10 pulses      1 kWh                  pulses          (၁၀)              
         1 kWh                                   

( ) Output points: 
Output point         control signal                            ႔    (commands              

 (၁) Digital Output (DO): 
DO     contact    ႔      switch ၏ relay coil     energizing              ႔      de-
energizing              ႔                     
          ႔    Digital Output(DO)                  

•   /                                   
•   /                                     
•       on Adjusted Type (DAT) (driven from a numeric variable) 
•            j    T       T,                      
•      /       /                                  
•                                     . 

     
• Relays  • Indicator lights 
• Two-position actuators  • Two-position solenoid valves 

 

 (၂)  Analogue Output (AO) 
AO     controlled device                                   CPU                
software command               command     continuous၊ variable voltage or 
current control signals         ႔         controlled device      ႔                -
damper       valve actuators ၊ variable speed drives ၊ flow rate        ႔          
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          ႔    Analogue output signals                  
• 0   10   0          
•       0    0     0    

     
• Damper actuators • Inlet guide vanes 
• Modulating valves for Chilled water  • Variable frequency drives 
• Modulating valves for Heating coil   

 

Table 2. Sample Control Points Classified 
Control point:  Classified as: 
Smoke detector (dry contact switch) DI 
Outside air temperature AI 
Bypass valve AO 
Start/Stop relays DO 
Chilled water supply temperature AI 
Static (Duct) pressure AI 
Freeze alarm DI 
Damper actuator AO 

 
    ၆-၁၀ Air Heater with Outdoor Reset 

                - DDC      ၌           8-bit A/D converter     RH sensor    7.8 dc volts analog 
signal          
RH sensor ၏ working range     0    10                 
( ) A/D converter ၏ resolution             
( ) Sensor output      .                  A/D converter ၏ digital output data                    
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            DDC                                    Input       Output                        
           (၆-၂)      input to DDC controller    ႔      output from DDC                        

 
    ၆-၁၁ Air Heater Input/Output points 

        (၆-၁၁)     outdoor reset          control          air heater      ၏ control diagram     
           Fire    ႔      smoke detector                    ႔                             
signal          timer                                  ႔      start                             fan 
             
Control System                         input                              
( ) On/off input (Digital Input    ႔      DI) – manual switch, fire/smoke detector 
( ) On/off output (Digital Output    ႔      DO) – power to light 
(ဂ)  Variable input (Analog Input    ႔      AI) – temperature from sensor       
(ဃ) Variable output (Analog Output    ႔      AO)– power to the valve    ႔           

၆.၂.၃( ) On/off Input    ႔      Digital Input (DI)    ႔      Binary Input (BI)     
             ON/OFF input                    (circuit                                )         
      switch    ႔      relay    ႔      device                                 ႔       /     (ON/OFF) 
                         “       ”           Building Automation                       
Digital Input(DI)    ႔      Binary Input(BI)           

                 Binary Input(BI)                  (count        )                 - Power meter 
    1                 on/off                       pulse                      kWh         
                                               Digital Input(DI)                        BI     
        ႔             (၁၀၀)             pulse         count                                   
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                Series of pulse                        digital                                         ON 
      OFF                                 “Binary”                                On/off input ၏         
     (official designation)                                

 
    ၆-၁၂ Example of distributed DDC controller configuration 

၆.၂.၄( ) On/off Output    ႔      Digital Output(DO)     ႔      Binary Output(BO)      

                 On/off output         power    ႔      close contact                              
                       “  ”                        (power off)                                     ႔  On 
   ႔      Off output                                       Digital Output(DO)    ႔      Binary 
Output (BO)            
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၆.၂.၅(ဂ) Variable Input    ႔      Analog Input(AI)     ႔      Binary Input(BI)   
                Variable input                                           signal      DDC          ႔ 
                         Temperature၊ humidity       pressure                 ႔                signal 
                                                                       signal(varying 
signal)    ႔      Analog Input(AI)                

၆.၂.၆(ဃ) Variable Output    ႔      Analog Output(AO)   
                 Value                 ၊                     ႔      damper                         
         variable output     Analog Output(AO)               BI ၊ BO       AI ၊ AO point         
computer    ႔      DDC controller                            Temperature               sensor 
    analog            varying signal (0- 10 Volts)                 Computer    ႔      DDC 
    digital signal                          ႔        analog signal    digital signal     ႔                
A/D conventor    ႔      A/D processor    ႔       A/D device             

                   ႔        AI device       processor (controller)      ၌ A/D analog to digital converter 
                  A/D converter                                                              
Built-in                                           

 
    ၆-၁၄ Analog functions of a digital controller 

DDC                               component         
( ) Power Supply Computer board                                       Low voltage     

            I/O Point                     power     Direct Current(DC) 
   ႔      24 Volt AC                    

( ) Computer Board Control software                Logic process                
microprocessor                  

(ဂ) I/O Board     input       output                                                ၌ 
A/D       D/A  conversion              hardware                True analog 
signal          Digital signal                      accuracy       timing    ႔ 
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(ဃ) Communication controller                             data      transter              
communication port                    Communication port    operator 
access                            device                  (communicate) 
         

                   Digital computer                sequence                              Pneumatic 
system         analog                         Computer     ၏ speed                     
         input                                         

 
    ၆-၁၃ Simple DDC system layout 

                   (၆-၁၃)                      plant operator       ႔             PC            setpoint 
    adjust               Setpoint adjust                              setpoint                            
         Controller     network cable           operator       boiler control panel    ႔    
communicate                            boiler    data                      Data communication 
              network                  (၈)            (၉)                            

  
    ၆-၁၅( )  BI Internally and externally 

powered 
    ၆-၁၅( )  Monitored BI point using an 

analog input 

၆.၃ I/O Point Characteristics 
Physical input/output point                           I/O board      termimal          

                       (connect)                       point                     ၆-၁၅( )      
                              power                                  ၆-၁၅( )             power 
supply                       External power supply                   power                  ႔      
                                            ႔        internal power supply                        
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Internal power supply                                                   Detect       
         DDC                   circuit                                                            
Analog input point               Binary input     monitor               
                                                 
( )                          (terminal                           0 volt          )                                      

( ) Switch c                 ( terminal                           5.0 vlot          )                             

(ဂ)                         (terminal                           6.6 vlot          )                     

(ဃ) Open circuit(terminal                       ၌ 10 volt          )   

Software                                                       program                
0 volt       4.5 volt                short circuit ၊ 4.5 volt       5.5 volt                switch 

closed ၊ 5.5 volt       6.1 volt                switch open       7.1 volt                           
          
           Terminal                A/D converter circuit     high resistance                          
monitor circuit                        Analog Input(AI)     multi BI                         
                                     constant speed fan     monitor                     

 Fan ၏ cable ၌ current ring    ႔      Current Transformer(CT)          monitor       
          Analog point ၌ current     (zero current)      motor      ႔ power supply              
                                     fan motor ၏ pullery ၌                                
                  low load                                    High current        fan               
               ႔                                

 
Analog converter         sensor    true analog signal               digital signal                   

        ႔                Digital signal     0       1                        (Series of 1s and 0s) 
                     

      converter                                         signal ၏ (၂၅၆)         ၁    
              convert                                                        ၏             -40°F    
+120°F                    ႔        range     1 0            8 bit converter     
0.      1 0/  0               digital signal                    Economizer damper         control 
                                

   ႔         signal     outside air ၏ enthalpy                                          
           accuracy                    10                                0.16°F(160/1024)     
                     Sensor ၏ accuracy                      

 Analog Input(AI) point         BI point                           Analog Input(AI) 
point         configure              alarm message                                
                  Analog Input(AI) point                                       
                 fan                       (critical) fan                                      
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12 bit converter     0.04F(160/4096)                  Converter ၏ accuracy       
sensor ၏ accuracy                                12 bit converter     control signal       
                   memory                     Record          24 bit  ၏  number      1,0      
         

DDC System     ၏ accuracy                   accuracy (၅)                (End to End 
accuracy           )      
 (၁) Medium to sensor                                                                                                             
 (၂) Sensor     
 (၃)  Transmitter       
 (၄) Inter connection                                                                                                                  
 (၅) A/D  converter    ႔          

Medium to sensor accuracy                                       - flow meter      
                      ၊ outside air temperature sensor      solar radiation           ၊ mixed air 
temperature ၌ air                               (mix)             ႔          

                                end to end accuracy                     Sensor ၏ accuracy 
    sensor ၏                                     Transmitter ၏               
                            sensor       transmitter                         )         Required 
rang       0-10 volt             transmitter       100°F range         thermistor    ႔                 
38°F   45°F                 chilled water supply temperature                 accuracy                   
          

                        (wire)                accuracy                     wire 
            volt drop       ၊ accuracy                                (wire)                      
0-5 volt    ႔      0-10 volt          4-20mA current loop                      A/D conversion 
accuracy                          

Analog input signal     digital         ႔            (convert                    signal     
       ႔                                    

VAV  box       ၌                  velocity signal                                       
                                    ႔           reading                reading (၅)      ႔      (၅)     ႔ 
           smooth                   Five second smoothing every cycle                            
          

                                               
“          ”     smooth                             controller   input                               
         Input                                     ႔      lookup table                  modify 
              Thermistor     ၏ curve                               Thermistor       input     
lookup table    ႔      algorithm    ႔      signal      modify                 
 
 AO       BO Output       
     Sensor        signal       A/D converter               Analog    Digital    ႔                   
       ႔  output device              valve       actuator            D/A convertor           analog 
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        ႔                      ႔     output device              ႔      ၌                        
Update                                    10 bit resolution          D/A                         8 
bit D/A                  8 bit     256 increments                  Incremental          
0.4%                 Controller                 output power        ႔                
                        ႔        controller       control signal                         

Actuator                                power     controller                    
Transducer     ၌   j                             DDC panel     ၌     j                   
                  DDC panel ၌   j                        Adjustment     (           )     
                            

၆.၄ DDC I/O Point Type (Data Point) 
      DDC data point         input point       output point                                
(၁) Input points 

 ( ) Digital Input(DI) 
DI        -                            Equipment     ၏ status     monitor         
                  - Fan on/off status alarm on/off        ႔           

   AI     sensor       transmitter                                            temperature၊ 
pressure ၊ humidity    ႔၏ physical variable         current    ႔      voltage           
                        AI  input         active               ႔      passive 
                         
Active AI         voltage    ႔                                    Passive AI     
resistance                       

 
    ၆-၁၆ Analog Input (AI) 

    ( ) Analogue Input(AI)  
     Active analogue input signal                   ႔                             
 • 0 to 20 mA (0 to 20mA) 
 • 4 to 20mA (0 to 20mA) 
 • Pulse Input (PI), PI     pulse                              
(၂) Output points 

 Output point         control signal       controller                command      
             command( control signal)         DDC computation               
     (result)              Logical operation                    (result)              

 ( ) Digital Output(DO)     contact    ႔      switch           relay coil     energizing 
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   ႔      de-energizing                 two state control function     perform 
             

     Digital Output               ႔                  configure                
 (၁) On/off(driven from a logic variable) 
 (၂) On/off(driven from a numeric variable) 
 (၃)  Duration Adjusted Type(DAT)(driven from a numeric variable) 
 (၄) Position Adjust Type(PAT , incremental control) 
 (၅) Start/Stop(S/S)(driven from a logic variable)       
 (၆)  Pulse(driven from a logic variable)    ႔         

 
    ၆-၁၇ AO ‐ Analog Output (AO) 

( ) Analogue Output (AO) 
     AO     CPU    generate          software c                Controlled device           
variable voltage    ႔                                       
Analogue output signal                   ႔                                   
( ) • 0 to10V (0 to 5V) 
( ) • 4 to 20mA (0 to 20mA) 

 
    ၆-၁၈  Example 3 

    DDC           8 bit  A to D  converter           RH sensor    7.8 volt dc analog data     input 
               Sensor ၏  working range     0 volt    10               
( ) Converter ၏ resolution            
( ) Sensor output     7.8 v              A/D converter                        Digital Output 
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data                      

     -၃ 
                  (၆-၁၈)    DDC based room static pressure control system      ၏ schematic 
diagram                   Room static pressure     Variable Speed Drive(VSD)               
return air fan     modulating                                              Control             
Discharge air fan                   (fixed speed)                     Damper Actuator(D)     
modulating                     Air flow switch     filter ၏(dirty/clean)            monitor 
                           DDC input/output point         assign          
 ( ) Damper actuators(D)  
 ( ) Air flow Switch for the air filter  
 (ဂ)  Room static pressure sensor  
 (ဃ) Variable speed drive(VSD) for return air fan  
 ( ) Relay coil for contactor(C) of the discharge air fan  

 
Table 2. Typical Data File for Analog Input. 
Point Address  User Address 
Point type  Regular or calculation 
Sensor  Platinum(0 to 100F) 
Physical terminal assigned  16 
Use code  Cold deck dry bulb 
Engineering unit  F 
Decimal places for display  XXX.X 
High limit  70 
Low limit  40 
Alarm lockout point  Point address 
Point descriptor  Cold deck temperature 
Alarm priority  Critical 

၆.၅ DDC Operating Sequence 
(၁) Sensor       transmitter        temperature ၊ pressure        ႔၏                 

       (measured variable)         DDC ၏ input unit      ႔ signal          ႔                                                                                                                       
(၂) Sensor reading         DDC      input unit                   digital electrical         ႔            

        ႔     CPU   process                   information         “Buffer”           small 
input unit m               ဏ                   

(၃)  Input unit     processing         sensor data                      ၊  input unit           
buffer      sensor data                     (address)     CPU                   

(၄) CPU     control bus      ႔ sensor reading                                           

(၅) Program counter                                                             CPU 
                                                 instruction     register                 
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(၆)  CPU                                         data                   (program 
step)                             

(၇) Software program(module)   control routine     execute          

၆.၆ Control Sequence  
Control sequence                                                               

                                                      ၊ logical       control sequence     control 
                                 ၊                             (performance)                    
                                                           (step-by-step)          

         Control          system          ၏ schematic                        Sub system      
                         - AHU       mixing damper ၊ cooling coil ၊ heating coil ၊ 
fan       subsystem                                                                  

           
 

Subsystem        ၌           process variable      ၊ control               parameter 
            ႔               Main process variable       control          parameter 
   ႔               - Supply air temperature       chilled water value position      ႔      
duct static pressure       fan speed        ႔         

          Process variable       control equipment    ႔     ၌        control relationship     
                      Cooling coil       supply air temperature     input 
                              )                                                     
valve       actuator     control                

Air system       velocity pressure                               Input     
smooth        (input (၅)      ႔      (၁၀)               smooth        )          
Square root       (velocity            )          Duct ၏                       volume 
          volume     controller ၏ input                         Volume       
           (display)    ႔      v                                control ၌                 
   ႔     operation        volume    ဏ                                      
              

             control method                response speed ၊ control loop ၏ time 
constant        ႔                    Zone temperature control         outdoor reset      ႔    
        (s                                   proportional band control                    band      
                 (narrow proportional band)                       performance                

၆.၇ DDC Software module 
            DDC Software      internal module                       internal module          DDC ၏ 
                               s                     software module          graphical CAD  
   ႔      text based method                         control function           configure  
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DDC software module                    ႔           
 (၁) Control modules( e.g., on/off, PID) 

 (၂) Arithmetic modules(e.g. averaging, summing, totalization) 

 (၃)  Programmable logic modules(PLC) 

 (၄) Interlock modules , etc(e.g., EF with EF OUT) 

       internal software module           input   output  point                                       
DDC               
              - I/O point           temporary point                       (DDC data base 
          )     temporary point         pseudo point                

-End- 
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