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PART 1   GENERAL

  1. 1   DEFI NI TI ONS
  1. 2   SUBMI TTALS

PART 2   PRODUCTS

PART 3   EXECUTI ON

  3. 1   SEQUENCES OF OPERATI ON FOR OCCUPANCY SCHEDULI NG
    3. 1. 1   Syst em Mode
    3. 1. 2   Syst em Schedul er  Requi r ement s
      3. 1. 2. 1   Schedul ed Occupancy I nput
      3. 1. 2. 2   Occupancy Over r i de I nput
      3. 1. 2. 3   Space Occupancy I nput s
      3. 1. 2. 4   Ai r  Handl er  Occupancy Out put
      3. 1. 2. 5   Ter mi nal  Uni t  Occupancy Out put
      3. 1. 2. 6   Def aul t  Schedul e
      3. 1. 2. 7   Communi cat i on Det er mi nat i on
    3. 1. 3   Syst em Schedul er  Out put  Det er mi nat i on
      3. 1. 3. 1   Ai r  Handl er  Occupancy Out put
      3. 1. 3. 2   Ter mi nal  Uni t  Occupancy Out put
    3. 1. 4   Ai r  Handl er  Syst em Schedul i ng
    3. 1. 5   St and- Al one Ter mi nal  Uni t  Schedul i ng
  3. 2   SEQUENCES OF OPERATI ON FOR AI R HANDLI NG UNI TS
    3. 2. 1   Al l - Ai r  Smal l  Package Uni t ar y Syst em
      3. 2. 1. 1   Fan ON- AUTO Swi t ch
        3. 2. 1. 1. 1   ON
        3. 2. 1. 1. 2   AUTO
      3. 2. 1. 2   HEAT- OFF- COOL[ - EMERG HEAT]  Swi t ch
        3. 2. 1. 2. 1   HEAT- COOL[ - EMERG HEAT]
        3. 2. 1. 2. 2   OFF
      3. 2. 1. 3   Occupancy Modes
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        3. 2. 1. 3. 1   Occupi ed
        3. 2. 1. 3. 2   Unoccupi ed
      3. 2. 1. 4   Saf et i es
      3. 2. 1. 5   Zone Temper at ur e Cont r ol
    3. 2. 2   Heat i ng and Vent i l at i ng Uni t  ( or  Uni t  Vent i l at or )
      3. 2. 2. 1   HAND- OFF- AUTO Swi t ches
        3. 2. 2. 1. 1   HAND
        3. 2. 2. 1. 2   OFF
        3. 2. 2. 1. 3   AUTO
      3. 2. 2. 2   Occupancy Modes
        3. 2. 2. 2. 1   Occupi ed
        3. 2. 2. 2. 2   Unoccupi ed
      3. 2. 2. 3   Syst em Enabl e and Loop Enabl e
        3. 2. 2. 3. 1   Occupi ed Mode
        3. 2. 2. 3. 2   Unoccupi ed Mode
      3. 2. 2. 4   Pr oof s and Saf et i es
        3. 2. 2. 4. 1   Pr oof s
        3. 2. 2. 4. 2   Saf et i es
        3. 2. 2. 4. 3   DDC Har dwar e
      3. 2. 2. 5   Zone Temper at ur e Cont r ol
        3. 2. 2. 5. 1   Enabl ed Loop
        3. 2. 2. 5. 2   Di sabl ed Loop
      3. 2. 2. 6   Mi xed Ai r  Damper  Cont r ol
    3. 2. 3   Si ngl e Zone wi t h Heat i ng and [ DX] Cool i ng Coi l s
      3. 2. 3. 1   HAND- OFF- AUTO Swi t ch
        3. 2. 3. 1. 1   HAND
        3. 2. 3. 1. 2   OFF
        3. 2. 3. 1. 3   AUTO
      3. 2. 3. 2   Occupancy Modes
      3. 2. 3. 3   Syst em Enabl e and Loop Enabl e
        3. 2. 3. 3. 1   Occupi ed Mode
        3. 2. 3. 3. 2   Unoccupi ed Mode
        3. 2. 3. 3. 3   War m Up /  Cool  Down Mode
      3. 2. 3. 4   Pr oof s and Saf et i es
        3. 2. 3. 4. 1   Pr oof s
        3. 2. 3. 4. 2   Saf et i es
        3. 2. 3. 4. 3   DDC Har dwar e
      3. 2. 3. 5   Mi ni mum Out si de Ai r  Fl ow Cont r ol
      3. 2. 3. 6   Economi zer  Damper  Cont r ol
        3. 2. 3. 6. 1   Enabl ed Loop
        3. 2. 3. 6. 2   Di sabl ed Loop
        3. 2. 3. 6. 3   Economi zer  Enabl e Logi c
      3. 2. 3. 7   Heat i ng Coi l  Cont r ol
      3. 2. 3. 8   [ DX ] Cool i ng Coi l  Cont r ol
    3. 2. 4   Si ngl e Zone wi t h Dual - Temper at ur e Coi l
      3. 2. 4. 1   HAND- OFF- AUTO Swi t ch
        3. 2. 4. 1. 1   HAND
        3. 2. 4. 1. 2   OFF
        3. 2. 4. 1. 3   AUTO
      3. 2. 4. 2   Occupancy Modes
      3. 2. 4. 3   Syst em Enabl e and Loop Enabl e
        3. 2. 4. 3. 1   Occupi ed Mode
        3. 2. 4. 3. 2   Unoccupi ed Mode
        3. 2. 4. 3. 3   War m Up /  Cool  Down Mode
      3. 2. 4. 4   Pr oof s and Saf et i es
        3. 2. 4. 4. 1   Pr oof s
        3. 2. 4. 4. 2   Saf et i es
        3. 2. 4. 4. 3   DDC Har dwar e
      3. 2. 4. 5   Mi ni mum Out si de Ai r  Fl ow Cont r ol
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      3. 2. 4. 6   Economi zer  Damper  Cont r ol
        3. 2. 4. 6. 1   Enabl ed Loop
        3. 2. 4. 6. 2   Di sabl ed Loop
        3. 2. 4. 6. 3   Economi zer  Enabl e Logi c
      3. 2. 4. 7   Dual  Temper at ur e Coi l  Cont r ol
        3. 2. 4. 7. 1   Enabl ed Loop
        3. 2. 4. 7. 2   DDC Har dwar e
        3. 2. 4. 7. 3   Di sabl ed Loop
    3. 2. 5   Si ngl e Zone wi t h Heat i ng and Cool i ng Coi l s and Ret ur n Ai r  

Bypass
      3. 2. 5. 1   HAND- OFF- AUTO Swi t ch
        3. 2. 5. 1. 1   HAND
        3. 2. 5. 1. 2   OFF
        3. 2. 5. 1. 3   AUTO
      3. 2. 5. 2   Occupancy Modes
      3. 2. 5. 3   Syst em Enabl e and Loop Enabl e
        3. 2. 5. 3. 1   Occupi ed Mode
        3. 2. 5. 3. 2   Unoccupi ed Mode
        3. 2. 5. 3. 3   War m Up /  Cool  Down Mode
      3. 2. 5. 4   Pr oof s and Saf et i es
        3. 2. 5. 4. 1   Pr oof s
        3. 2. 5. 4. 2   Saf et i es
        3. 2. 5. 4. 3   DDC Har dwar e
      3. 2. 5. 5   Mi ni mum Out si de Ai r  Fl ow Cont r ol
      3. 2. 5. 6   Economi zer  Damper  Cont r ol
        3. 2. 5. 6. 1   Enabl ed Loop
        3. 2. 5. 6. 2   Di sabl ed Loop
        3. 2. 5. 6. 3   Economi zer  Enabl e Logi c
      3. 2. 5. 7   Temper at ur e Cont r ol  Loop Heat i ng Coi l  Cont r ol
    3. 2. 6   Si ngl e Zone wi t h Humi di t y Cont r ol
      3. 2. 6. 1   HAND- OFF- AUTO Swi t ch
        3. 2. 6. 1. 1   HAND
        3. 2. 6. 1. 2   OFF
        3. 2. 6. 1. 3   AUTO
      3. 2. 6. 2   Occupancy Modes
      3. 2. 6. 3   Syst em Enabl e and Loop Enabl e
        3. 2. 6. 3. 1   Occupi ed Mode
        3. 2. 6. 3. 2   Unoccupi ed Mode
        3. 2. 6. 3. 3   War m Up /  Cool  Down Mode
      3. 2. 6. 4   Pr oof s and Saf et i es
        3. 2. 6. 4. 1   Pr oof s
        3. 2. 6. 4. 2   Saf et i es
        3. 2. 6. 4. 3   DDC Har dwar e
      3. 2. 6. 5   Mi ni mum Out si de Ai r  Fl ow Cont r ol
      3. 2. 6. 6   Pr eheat  Coi l  Cont r ol  Loop
      3. 2. 6. 7   Cool i ng- and- Dehumi di f i cat i on Coi l  Cont r ol
      3. 2. 6. 8   Reheat  Coi l  Cont r ol
      3. 2. 6. 9   Humi di f i cat i on Cont r ol
    3. 2. 7   Mul t i zone [ Dual - Duct ]  [ wi t h] [ wi t hout ]  Ret ur n Fan
      3. 2. 7. 1   HAND- OFF- AUTO swi t ches and Fi r e Al ar m Panel  ( FAP)  Si gnal
        3. 2. 7. 1. 1   HAND
        3. 2. 7. 1. 2   OFF
        3. 2. 7. 1. 3   AUTO
      3. 2. 7. 2   Ret ur n Fan VFD
      3. 2. 7. 3   Occupancy Modes
      3. 2. 7. 4   Syst em Enabl e and Loop Enabl e
        3. 2. 7. 4. 1   Occupi ed Mode
        3. 2. 7. 4. 2   Unoccupi ed Mode
        3. 2. 7. 4. 3   War m Up /  Cool  Down Mode
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      3. 2. 7. 5   Pr oof s and Saf et i es
        3. 2. 7. 5. 1   Pr oof s
        3. 2. 7. 5. 2   Saf et i es
        3. 2. 7. 5. 3   DDC Har dwar e Reset
      3. 2. 7. 6   Mi ni mum Out si de Ai r  Fl ow Cont r ol
      3. 2. 7. 7   Mi xed Ai r  Temper at ur e Cont r ol  Wi t h Economi zer
        3. 2. 7. 7. 1   Enabl ed Loop
        3. 2. 7. 7. 2   Di sabl ed Loop
        3. 2. 7. 7. 3   Economi zer  Enabl e Logi c
      3. 2. 7. 8   Hot  Deck Coi l  Cont r ol
        3. 2. 7. 8. 1   Enabl ed Loop
        3. 2. 7. 8. 2   DDC Har dwar e Reset
      3. 2. 7. 9   Col d Deck Coi l  Cont r ol
      3. 2. 7. 10   Zone Temper at ur e Cont r ol
        3. 2. 7. 10. 1   Zone Temper at ur e Set poi nt
        3. 2. 7. 10. 2   DDC Har dwar e Modul at i on
    3. 2. 8   Mul t i zone wi t h Hot  Deck Bypass [ wi t h] [ wi t hout ]  Ret ur n Fan
      3. 2. 8. 1   HAND- OFF- AUTO Swi t ches
        3. 2. 8. 1. 1   HAND
        3. 2. 8. 1. 2   OFF
        3. 2. 8. 1. 3   AUTO
      3. 2. 8. 2   Ret ur n Fan Mot or  St ar t er
        3. 2. 8. 2. 1   HAND
        3. 2. 8. 2. 2   OFF
        3. 2. 8. 2. 3   AUTO
      3. 2. 8. 3   Occupancy Modes
      3. 2. 8. 4   Syst em Enabl e and Loop Enabl e
        3. 2. 8. 4. 1   Occupi ed Mode
        3. 2. 8. 4. 2   Unoccupi ed Mode
        3. 2. 8. 4. 3   War m Up /  Cool  Down Mode
      3. 2. 8. 5   Pr oof s and Saf et i es
        3. 2. 8. 5. 1   Pr oof s
        3. 2. 8. 5. 2   Saf et i es
        3. 2. 8. 5. 3   DDC Har dwar e Reset
      3. 2. 8. 6   Mi ni mum Out si de Ai r  Fl ow Cont r ol
      3. 2. 8. 7   Mi xed Ai r  Temper at ur e Cont r ol  Wi t h Economi zer
        3. 2. 8. 7. 1   Enabl ed Loop
        3. 2. 8. 7. 2   Di sabl ed Loop
        3. 2. 8. 7. 3   Economi zer  Enabl e Logi c
      3. 2. 8. 8   Col d Deck Coi l  Cont r ol
      3. 2. 8. 9   Zone Temper at ur e Cont r ol
    3. 2. 9   Var i abl e Ai r  Vol ume Syst em [ wi t h] [ wi t hout ]  Ret ur n Fan
      3. 2. 9. 1   HAND- OFF- AUTO Swi t ches
        3. 2. 9. 1. 1   HAND
        3. 2. 9. 1. 2   OFF
        3. 2. 9. 1. 3   AUTO
      3. 2. 9. 2   Ret ur n Fan Var i abl e Fr equency Dr i ve
        3. 2. 9. 2. 1   HAND
        3. 2. 9. 2. 2   OFF
        3. 2. 9. 2. 3   AUTO
      3. 2. 9. 3   Occupancy Modes
      3. 2. 9. 4   Pr oof s and Saf et i es
        3. 2. 9. 4. 1   Pr oof s
        3. 2. 9. 4. 2   Saf et i es
        3. 2. 9. 4. 3   DDC Har dwar e Reset
      3. 2. 9. 5   Syst em Enabl e and Loop Enabl e
        3. 2. 9. 5. 1   Occupi ed Mode
        3. 2. 9. 5. 2   Unoccupi ed Mode
        3. 2. 9. 5. 3   War m Up/ Cool  Down
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      3. 2. 9. 6   Fan Capaci t y Cont r ol
        3. 2. 9. 6. 1   Suppl y Duct  St at i c Pr essur e Cont r ol
        3. 2. 9. 6. 2   Ret ur n Fan Vol ume Cont r ol
      3. 2. 9. 7   Mi ni mum Out si de Ai r  Fl ow Cont r ol
      3. 2. 9. 8   Mi xed Ai r  Temper at ur e Cont r ol  Wi t h Economi zer
        3. 2. 9. 8. 1   Enabl ed Loop
        3. 2. 9. 8. 2   Di sabl ed Loop
        3. 2. 9. 8. 3   Economi zer  Enabl e Logi c
      3. 2. 9. 9   Cool i ng Coi l  Cont r ol
      3. 2. 9. 10   Pr eheat  Coi l  Cont r ol
  3. 3   SEQUENCES OF OPERATI ON FOR TERMI NAL UNI TS
    3. 3. 1   Zone Temper at ur e Cont r ol  -  Cool i ng- Onl y VAV Box
      3. 3. 1. 1   Occupancy Modes
        3. 3. 1. 1. 1   Occupi ed
        3. 3. 1. 1. 2   Unoccupi ed
      3. 3. 1. 2   Zone Temper at ur e Cont r ol
        3. 3. 1. 2. 1   Occupi ed Mode
        3. 3. 1. 2. 2   Unoccupi ed Mode
    3. 3. 2   Zone Temper at ur e Cont r ol  -  VAV Box wi t h Reheat
      3. 3. 2. 1   Occupancy Modes
        3. 3. 2. 1. 1   Occupi ed
        3. 3. 2. 1. 2   Unoccupi ed
      3. 3. 2. 2   Saf et i es
      3. 3. 2. 3   Zone Temper at ur e Cont r ol
    3. 3. 3   Zone Temper at ur e Cont r ol  -  Fan Power ed VAV Box
      3. 3. 3. 1   Occupancy Modes
        3. 3. 3. 1. 1   Occupi ed
        3. 3. 3. 1. 2   Unoccupi ed
      3. 3. 3. 2   Saf et i es
      3. 3. 3. 3   Fan Cont r ol
      3. 3. 3. 4   Zone Temper at ur e Cont r ol
        3. 3. 3. 4. 1   Occupi ed Mode
        3. 3. 3. 4. 2   Unoccupi ed Mode
        3. 3. 3. 4. 3   Sequenci ng
          3. 3. 3. 4. 3. 1   Cool i ng Mode
          3. 3. 3. 4. 3. 2   Heat i ng Mode
    3. 3. 4   Per i met er  Radi at i on Cont r ol  Sequence
      3. 3. 4. 1   Occupancy Modes
        3. 3. 4. 1. 1   Occupi ed
        3. 3. 4. 1. 2   Unoccupi ed
      3. 3. 4. 2   Saf et i es
      3. 3. 4. 3   Space Temper at ur e Cont r ol
        3. 3. 4. 3. 1   Occupi eed Mode
        3. 3. 4. 3. 2   Unoccupi ed Mode
    3. 3. 5   Uni t  Heat er  and Cabi net  Uni t  Heat er
      3. 3. 5. 1   Of f - Aut o Swi t ch
        3. 3. 5. 1. 1   OFF
        3. 3. 5. 1. 2   AUTO
      3. 3. 5. 2   Occupancy Modes
        3. 3. 5. 2. 1   Occupi ed
        3. 3. 5. 2. 2   Unoccupi ed
      3. 3. 5. 3   Saf et i es
      3. 3. 5. 4   Space Temper at ur e Cont r ol
        3. 3. 5. 4. 1   Occupi ed Mode
        3. 3. 5. 4. 2   Unoccupi ed Mode
    3. 3. 6   Gas- Fi r ed I nf r ar ed Heat er
      3. 3. 6. 1   On- Of f - Aut o Swi t ch
        3. 3. 6. 1. 1   ON
        3. 3. 6. 1. 2   OFF
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        3. 3. 6. 1. 3   AUTO
      3. 3. 6. 2   Occupancy Modes
        3. 3. 6. 2. 1   Occupi ed
        3. 3. 6. 2. 2   Unoccupi ed
      3. 3. 6. 3   Saf et i es
      3. 3. 6. 4   Space Temper at ur e Cont r ol
        3. 3. 6. 4. 1   Occupi ed Mode
        3. 3. 6. 4. 2   Unoccupi ed Mode
    3. 3. 7   Dual  Temper at ur e Fan- Coi l  Uni t
      3. 3. 7. 1   Of f - Aut o Swi t ch
        3. 3. 7. 1. 1   OFF
        3. 3. 7. 1. 2   AUTO
      3. 3. 7. 2   Occupancy Modes
        3. 3. 7. 2. 1   Occupi ed
        3. 3. 7. 2. 2   Unoccupi ed
      3. 3. 7. 3   Heat / Cool  Modes
      3. 3. 7. 4   Saf et i es
      3. 3. 7. 5   Space Temper at ur e Cont r ol
        3. 3. 7. 5. 1   Occupi ed Mode
        3. 3. 7. 5. 2   Unoccupi ed Mode
  3. 4   SEQUENCES OF OPERATI ON FOR HYDRONI C SYSTEMS
    3. 4. 1   Hydr oni c Heat i ng Hot  Wat er  f r om Di st r i but ed [ St eam] [ HTHW]  

Conver t er
      3. 4. 1. 1   Syst em Enabl e and Loop Enabl e
      3. 4. 1. 2   HAND- OFF- AUTO Swi t ch
        3. 4. 1. 2. 1   HAND
        3. 4. 1. 2. 2   OFF
        3. 4. 1. 2. 3   AUTO
      3. 4. 1. 3   Pr oof s and Saf et i es
        3. 4. 1. 3. 1   Pr oof s
        3. 4. 1. 3. 2   Saf et i es
        3. 4. 1. 3. 3   DDC Har dwar e Reset
      3. 4. 1. 4   Heat  Exchanger  Val ve Cont r ol
    3. 4. 2   Hydr oni c Heat i ng Hot  Wat er  Fr om Si ngl e- Bui l di ng Boi l er
      3. 4. 2. 1   Syst em Enabl e and Loop Enabl e
      3. 4. 2. 2   HAND- OFF- AUTO Swi t ch
        3. 4. 2. 2. 1   HAND
        3. 4. 2. 2. 2   OFF
        3. 4. 2. 2. 3   AUTO
      3. 4. 2. 3   Pr oof s and Saf et i es
        3. 4. 2. 3. 1   Pr oof s
        3. 4. 2. 3. 2   Saf et i es
        3. 4. 2. 3. 3   DDC Har dwar e Reset
      3. 4. 2. 4   Boi l er  Cont r ol
      3. 4. 2. 5   Hot  Wat er  Temper at ur e Cont r ol
    3. 4. 3   Hydr oni c Dual - Temper at ur e Syst em wi t h [ St eam] [ Hi gh Temper at ur e 

Hot  Wat er ]  Heat  Exchanger  and Chi l l ed Wat er
      3. 4. 3. 1   Syst em Enabl e and Loop Enabl e
      3. 4. 3. 2   Swi t chover  Val ve Oper at i on
        3. 4. 3. 2. 1   HEATI NG/ COOLI NG Swi t ch i n t he HEATI NG Posi t i on
        3. 4. 3. 2. 2   HEATI NG/ COOLI NG Swi t ch i n t he COOLI NG Posi t i on
      3. 4. 3. 3   HAND- OFF- AUTO Swi t ch
        3. 4. 3. 3. 1   HAND
        3. 4. 3. 3. 2   OFF
        3. 4. 3. 3. 3   AUTO
      3. 4. 3. 4   Pr oof s and Saf et i es
        3. 4. 3. 4. 1   Pr oof s
        3. 4. 3. 4. 2   Saf et i es
        3. 4. 3. 4. 3   DDC Har dwar e Reset
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      3. 4. 3. 5   [ Heat  Exchanger ] [ Mi xi ng]  Val ve Cont r ol
    3. 4. 4   Hydr oni c Secondar y wi t h Var i abl e Speed Pump
      3. 4. 4. 1   Syst em Enabl e and Loop Enabl e
      3. 4. 4. 2   HAND- OFF- AUTO Swi t ch
        3. 4. 4. 2. 1   HAND
        3. 4. 4. 2. 2   OFF
        3. 4. 4. 2. 3   AUTO
      3. 4. 4. 3   Pr oof s and Saf et i es
        3. 4. 4. 3. 1   Pr oof s
        3. 4. 4. 3. 2   Saf et i es
        3. 4. 4. 3. 3   DDC Har dwar e Reset
      3. 4. 4. 4   Pr essur e Cont r ol

- -  End of  Sect i on Tabl e of  Cont ent s - -
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  sequences of  oper at i on f or  HVAC 
cont r ol .

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s Sect i on cont ai ns onl y Sequences of  
Oper at i on and cannot  be used st and- al one ( wi t hout  
t he use of  ot her  Sect i ons) .   Thi s Sect i on i s 
i nt ended t o be used wi t h Sect i on 23 09 00.

Templ at e dr awi ngs and Poi nt s Schedul e i n el ect r oni c 
f or mat  f or  use wi t h t hi s sect i on ar e avai l abl e i n 
onl i ne at :
ht t p: / / www. wbdg. or g/ f f c/ dod/ uni f i ed- f aci l i t i es- gui de- speci f i cat i ons- uf gs/ f or ms- gr aphi cs- t abl es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Sequences of  Oper at i on i n t hi s Sect i on 
ar e bei ng updat ed,  and t hi s Sect i on wi l l  soon be 
r evi sed t o i ncl ude t he updat ed sequences.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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PART 1   GENERAL

1. 1   DEFI NI TI ONS

For  def i ni t i ons r el at ed t o t hi s Sect i on,  see Sect i on 23 09 00 
I NTRUMENTATI ON AND CONTROL FOR HVAC.

1. 2   SUBMI TTALS

Submi t t al s r el at ed t o t hi s Sect i on ar e speci f i ed i n Sect i on 23 09 00 
I NTRUMENTATI ON AND CONTROL FOR HVAC.

PART 2   PRODUCTS

Pr oduct s r el at ed t o t hi s Sect i on ar e speci f i ed i n Sect i on 23 09 00 
I NTRUMENTATI ON AND CONTROL FOR HVAC and r el at ed Sect i ons 23 09 13 
I NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC and 23 09 23. 01 LONWORKS 
DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS or  
23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG 
CONTROL SYSTEMS.

PART 3   EXECUTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   These sequences ar e ' t empl at e'  sequences.   
When edi t i ng t hi s speci f i cat i on,  t he sequences 
shoul d be put  ont o t he dr awi ngs and t hese t empl at e 
sequences shoul d be del et ed.   Not e t hat  t he Al ar m 
Handl i ng and Schedul i ng sequences each need t o be 
edi t ed and pl aced ont o t hei r  own dr awi ng.

When r emovi ng t he sequences,  keep t hi s subpar t  
number  and t i t l e i nt act ,  but  r epl ace t he ent i r e 
cont ent s of  t he subpar t  wi t h a not e such as "All 
Sequences of Operation are located on drawings".

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 1   SEQUENCES OF OPERATI ON FOR OCCUPANCY SCHEDULI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   FYI :  Schedul i ng i s nor mal l y per f or med by t he 
Moni t or i ng and Cont r ol  ( M&C)  sof t war e ( Sect i on 
25 10 10 UTI LI TY MONI TORI NG AND CONTROL SYSTEM 
( UMCS)  FRONT END AND I NTEGRATI ON.   The UMCS ( Sect i on 
25 10 10 UTI LI TY MONI TORI NG AND CONTROL SYSTEM 
( UMCS)  FRONT END AND I NTEGRATI ON)  Cont r act or  wi l l  
set  t hi s up.   I n t he absence of  a UMCS or  i f  
communi cat i on wi t h t he UMCS i s l ost ,  a def aul t  
schedul e wi l l  be act i ve.

The M&C sof t war e wi l l  have capabi l i t i es t o per f or m 
schedul i ng accor di ng t o day of  week,  hol i days,  et c 
and wi l l  have t he capabi l i t y  t o over r i de syst em 
occupancy modes based on demand l i mi t i ng pr ogr ams or  
oper at or  over r i des.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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3. 1. 1   Syst em Mode

Oper at e ai r  handl i ng uni t s ( AHUs)  i n Occupi ed,  War m- Up- Cool - Down,  or  
Unoccupi ed modes as speci f i ed.  VAV boxes,  Fan Coi l s,  and oper at e ot her  
t er mi nal  equi pment  i n Occupi ed or  Unoccupi ed modes as speci f i ed.   
Chi l l er s,  boi l er s,  and ot her  sour ces of  heat i ng/ cool i ng f or  hydr oni c l oads 
do not  r equi r e schedul i ng;  t hese syst ems r ecei ve r equest s f or  
heat i ng/ cool i ng f r om t hei r  l oads.

3. 1. 2   Syst em Schedul er  Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e i f  a common schedul e may be used f or  
mul t i pl e Ter mi nal  Uni t s ( TUs) .   I f  al l owi ng a common 
schedul e f or  mul t i pl e TUs:  keep t he ' gr oup of '  
br acket ed t ext ,  and deci de i f  TU gr oupi ngs wi l l  be 
i ncl uded on t he dr awi ngs ( keep t he ' as shown'  
br acket ed t ext )  or  i f  t he Cont r act or  shoul d deci de 
on gr oupi ngs ( r emove t he ' as shown'  br acket ed t ext ) .

These sequences i ncl ude det ai l s speci f i c  t o t he 
LonWor ks pr ot ocol .  When usi ng ot her  pr ot ocol s,  edi t  
sequences accor di ngl y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The Syst em Schedul er  f unct i onal i t y must  r esi de i n ei t her  a pi ece of  DDC 
Har dwar e dedi cat ed t o t hi s f unct i onal i t y or  i n t he DDC Har dwar e 
cont r ol l i ng t he syst em AHU.   A s i ngl e pi ece of  DDC Har dwar e dedi cat ed t o 
schedul i ng ( per f or mi ng no ot her  cont r ol  f unct i onal i t y)  may cont ai n 
mul t i pl e Syst em Schedul er s.   Pr ovi de a uni que Syst em Schedul er  f or :   each 
AHU i ncl udi ng i t ' s  associ at ed Ter mi nal  Uni t s,  and each st and- al one 
Ter mi nal  Uni t  ( t hose not  dependent  upon AHU ser vi ce) [  or  gr oup of  
st and- al one Ter mi nal  Uni t s act i ng accor di ng t o a common schedul e] .   Each 
Syst em Schedul er  must  pr ovi de t he f ol l owi ng f unct i onal i t y:

3. 1. 2. 1   Schedul ed Occupancy I nput

Accept  net wor k var i abl e of  t ype SNVT_occupancy.   Suppor t  t he f ol l owi ng 
possi bl e val ues:   OC_STANDBY,  OC_OCCUPI ED and OC_UNOCCUPI ED.

3. 1. 2. 2   Occupancy Over r i de I nput

Accept  net wor k var i abl e of  t ype SNVT_occupancy.   Suppor t  t he f ol l owi ng 
possi bl e val ues:   OC_STANDBY,  OC_OCCUPI ED,  OC_UNOCCUPI ED,  and OC_NUL.  

3. 1. 2. 3   Space Occupancy I nput s

For  syst ems wi t h mul t i pl e occupancy sensor s,  accept  mul t i pl e i nput s of  
net wor k var i abl e t ype SNVT_Occupancy.   Suppor t  t he f ol l owi ng possi bl e 
val ues:   OC_OCCUPI ED,  OC_UNOCCUPI ED,  and OC_NUL.   For  syst ems wi t h a 
s i ngl e occupancy sensor ,  accept  a net wor k var i abl e i nput  of  t ype 
SNVT_Occupancy or  a har dwar e bi nar y i nput  ( BI )  i ndi cat i ng t he space 
occupancy st at us as Occupi ed or  Unoccupi ed.  

3. 1. 2. 4   Ai r  Handl er  Occupancy Out put

For  a Syst em Schedul er  f or  a syst em cont ai ni ng an ai r  handl er ,  out put  one 
or  mor e SNVTs i ndi cat i ng t he desi r ed occupancy st at us as one of  t he 
f ol l owi ng possi bl e val ues:   War m- Up- Cool - Down ( when r equi r ed by t he AHU 
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Sequence of  Oper at i on) ,  Occupi ed and Unoccupi ed.

3. 1. 2. 5   Ter mi nal  Uni t  Occupancy Out put

For  a Syst em Schedul er  f or  a st and- al one t er mi nal  uni t ,  [ a gr oup of  
st and- al one t er mi nal  uni t s act i ng accor di ng t o a common schedul e, ]  or  a 
gr oup of  t er mi nal  uni t s ser ved by a s i ngl e ai r  handl er ,   out put  one or  
mor e SNVTs i ndi cat i ng t he desi r ed occupancy st at us as one of  t he f ol l owi ng 
possi bl e val ues:   Occupi ed and Unoccupi ed.

3. 1. 2. 6   Def aul t  Schedul e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Desi gner  must  pr ovi de t he def aul t  ( backup)  
24- hour  7- day schedul e on t he Poi nt s Schedul e ( i . e.  
Occupi ed f r om 0600 -  2200 Monday t hr ough Fr i day,  
Unoccupi ed Sat ur day and Sunday) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I ncor por at e a 24- hour  7- day def aul t  schedul e as shown on t he dr awi ngs 
whi ch may be act i vat ed and deact i vat ed by t he Syst em Schedul er  Logi c.

3. 1. 2. 7   Communi cat i on Det er mi nat i on

Det er mi ne t he t i me el apsed bet ween r ecei pt s of  t he schedul ed occupancy 
i nput  SNVT,  and use t hi s el apsed t i me t o act i vat e and deact i vat e t he 
Def aul t  Schedul e as speci f i ed.   ( Thi s pr ovi des t he capabi l i t y  f or  t he 
syst em schedul er  t o use i t s Def aul t  Schedul e i f  i t  l oses communi cat i on 
wi t h t he UMCS) .

3. 1. 3   Syst em Schedul er  Out put  Det er mi nat i on

For  cont r ol l i ng an Ai r  Handl er ,  i nt er pr et  a SNVT i nput  of  OC_STANDBY as 
War m- Up- Cool - Down i f  t he sequence of  oper at i on suppor t s t hat  mode,  
ot her wi se i nt er pr et  OC_STANDBY as Occupi ed.   For  Ter mi nal  Uni t s,  i nt er pr et  
OC_STANDBY as Occupi ed.

3. 1. 3. 1   Ai r  Handl er  Occupancy Out put

I f  mor e t han 95 mi nut es have passed si nce t he l ast  r ecei pt  of  t he 
Schedul ed Occupancy i nput ,  det er mi ne t he Ai r  Handl er  Occupancy Out put  by 
t he def aul t  schedul e and t he Space Occupancy I nput s.   Ot her wi se,  det er mi ne 
t he out put  as f ol l ows:

a.   I f  t he Over r i de Occupancy I nput  i s not  OC_NUL,  det er mi ne t he Ai r  
Handl er  Occupancy Out put  f r om t he Over r i de Occupancy I nput .

b.   Ot her wi se,  i f  at  l east  t he r equi r ed number  ( as shown on t he Occupancy 
Schedul e Dr awi ng)  of  Space Occupancy I nput s ar e OC_OCCUPI ED or  t he 
har dwar e BI  i s Occupi ed t he Ai r  Handl er  Occupancy Out put  must  be 
OC_OCCUPI ED.

c.   Ot her wi se,  det er mi ne t he Ai r  Handl er  Occupancy Out put  f r om t he 
Schedul ed Occupancy I nput  SNVT.

3. 1. 3. 2   Ter mi nal  Uni t  Occupancy Out put

I f  mor e t han 95 mi nut es have passed si nce t he l ast  r ecei pt  of  t he 
Schedul ed Occupancy i nput ,  det er mi ne t he Ter mi nal  Uni t  Occupancy Out put  by 
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t he def aul t  schedul e.   Ot her wi se,  det er mi ne t he out put  as f ol l ows:

a.   I f  t he Over r i de Occupancy I nput  i s not  OC_NUL,  det er mi ne t he Ter mi nal  
Uni t  Occupancy Out put  f r om t he Over r i de Occupancy I nput  SNVT:

b.   Ot her wi se,  det er mi ne t he Ter mi nal  Uni t  Occupancy Out put  f r om t he 
Schedul ed Occupancy SNVT.

3. 1. 4   Ai r  Handl er  Syst em Schedul i ng

a.   Bi nd t he AHU Occupancy Out put  SNVT f r om t he Syst em Schedul er  t o t he 
DDC Har dwar e t hat  execut es t he Occupancy Mode Det er mi nat i on par t  of  
t he Ai r  Handl er  Sequence of  Oper at i on

b.   For  Ai r  Handl er s usi ng occupancy sensor s,  bi nd t he  out put  SNVT ( of  
t ype SNVT_Occupancy)  of  each occupancy sensor  t o a Space Occupancy 
I nput  of  t he Syst em Schedul er .

c.   Bi nd t he Ter mi nal  Uni t  Occupancy Out put  SNVT f r om t he Syst em Schedul er  
t o each AHU- Dependent  Ter mi nal  Uni t .

d.   AHU- Dependent  Ter mi nal  Uni t s wi t h occupancy sensor s must  have t he 
Ef f ect i ve Occupancy SNVT ( of  t ype SNVT_Occupancy)  of  each Ter mi nal  
Uni t  bound t o a Space Occupancy I nput  of  t he Syst em Schedul er .

3. 1. 5   St and- Al one Ter mi nal  Uni t  Schedul i ng

Bi nd t he Ter mi nal  Uni t  Occupancy Out put  f r om t he Syst em Schedul er  t o t he 
DDC Har dwar e t hat  execut es t he Occupancy Mode Det er mi nat i on par t  of  t he 
Ter mi nal  Uni t  Sequence of  Oper at i on.

3. 2   SEQUENCES OF OPERATI ON FOR AI R HANDLI NG UNI TS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  The f ol l owi ng sequences,  wi t h f ew except i ons,  
assume t he use of  a Syst em Schedul er  and space 
occupancy i nput ( s)  t o swi t ch bet ween occupi ed and 
unoccupi ed mode set poi nt s.

2)  Show occupi ed and unoccupi ed mode set poi nt s on 
t he Poi nt s Schedul e.   A conf i gur ed set poi nt  i s  
oper at or  adj ust abl e over  t he cont r ol  net wor k,  but  
r esi des i n t he l ocal  DDC Har dwar e.   I n t hese 
sequences i t  ser ves as t he def aul t  occupi ed mode 
set poi nt  and ( at  a separ at e set t i ng/ val ue)  as an 
unoccupi ed mode ' set back'  set poi nt .

3)  Space occupancy i nput ( s)  may consi st  of  an 
occupancy sensor  and/ or  a l ocal  push- but t on.   
I ndi cat e t he use of  a sensor  and/ or  push- but t on by 
pl aci ng an ' X'  i n t he ' Ther most at  and Occupancy 
Sensor   Schedul e' .   I f  a push- but t on i s used,  show 
t he over r i de t i me dur at i on i n t he Schedul e.   Not e 
t hat  t he occupancy sensor  speci f i cat i on r equi r es  a 
del ay t hat  i s adj ust abl e bet ween 30 seconds and  15 
mi nut e.   I f  a del ay out si de of  t hi s r ange i s needed 
edi t  t he Occupancy Sensor  Pr oduct  speci f i cat i on i n 
PART 2.
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4)  Occupancy sensor  l ocat i on i s l ef t  up t o t he 
Cont r act or .   I f  cei l i ng mount  sensor s ar e pr ef er r ed,  
edi t  t he sequences and/ or  i ndi cat e i n t he Ther most at  
and Occupancy Sensor  Schedul e.

5)  For  each uni t ,  as appl i cabl e,  i ndi cat e i f  t he 
zone t emper at ur e set poi nt  wi l l  be occupant  
adj ust abl e by pl aci ng an ' X'  i n t he ' Ther most at  and 
Occupancy Sensor  Schedul e' .   For  
non- occupant - adj ust abl e set poi nt s,  show t he set poi nt  
i n t he Poi nt s Schedul e.   The i nt ent  i s t hat  t he 
Cont r act or  pr ovi des one or  t he ot her  as shown.   
Non- occupant - adj ust abl e set poi nt s ar e adj ust abl e by 
a syst em oper at or  usi ng a l ocal  di spl ay panel  ( LDP)  
or  an oper at or  wor kst at i on ( and appr opr i at e 
sof t war e) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 2. 1   Al l - Ai r  Smal l  Package Uni t ar y Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  heat i ng- onl y or  cool i ng- onl y syst ems,  
edi t  t he sequence as r equi r ed.   Wher e appl i cabl e,  
sel ect  ' Emer g Heat '  f or  heat  pump syst ems.  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  must  be 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 1. 1   Fan ON- AUTO Swi t ch

3. 2. 1. 1. 1   ON

Wi t h t he t her most at  f an ON- AUTO swi t ch i n t he ON posi t i on,  t he DDC 
Har dwar e must  st ar t  and cont i nuousl y r un t he f an.

3. 2. 1. 1. 2   AUTO

Wi t h t he t her most at  f an ON- AUTO swi t ch i n t he AUTO posi t i on,  t he DDC 
Har dwar e oper at es t he f an accor di ng t o HEAT- OFF- COOL[ - EMERG HEAT]  swi t ch.

3. 2. 1. 2   HEAT- OFF- COOL[ - EMERG HEAT]  Swi t ch

3. 2. 1. 2. 1   HEAT- COOL[ - EMERG HEAT]

Wi t h t he t her most at  swi t ch i n t he HEAT or  COOL [ or  EMERG HEAT]  posi t i ons,  
use t he DDC Har dwar e t o oper at e t he package uni t  accor di ng t o t he 
Occupancy Mode.

3. 2. 1. 2. 2   OFF

Wi t h t he t her most at  swi t ch i n t he OFF posi t i on,  de- ener gi ze t he heat i ng 
uni t  and cool i ng uni t  [ and emer gency suppl ement al  heat ]  wi t h t he DDC 
Har dwar e.
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3. 2. 1. 3   Occupancy Modes

3. 2. 1. 3. 1   Occupi ed

The uni t  DDC Har dwar e must  be i n t he Occupi ed Mode when t he l ocal  space 
occupancy i nput ( s)  i ndi cat e t hat  t he space i s occupi ed or  when t he i nput  
f r om t he Syst em Schedul er  i s occupi ed.

3. 2. 1. 3. 2   Unoccupi ed

The uni t  DDC Har dwar e must  be i n t he Unoccupi ed Mode when t he l ocal  space 
occupancy i nput ( s)  i ndi cat e t hat  t he space i s unoccupi ed and when t he 
i nput  f r om t he Syst em Schedul er  i s unoccupi ed.

3. 2. 1. 4   Saf et i es

Run t he uni t  subj ect  t o t he uni t  manuf act ur er ' s saf et i es.

3. 2. 1. 5   Zone Temper at ur e Cont r ol

a.   I n t he Occupi ed Mode t he zone t emper at ur e set poi nt  ( ZN- T- SP)  must  be 
at  t he conf i gur ed set poi nt  or  at  t he occupant - adj ust abl e set poi nt  v i a 
t he wal l - mount ed t her most at ,  as i ndi cat ed.

b.   I n t he Unoccupi ed Mode t he zone t emper at ur e set poi nt  ( ZN- T- SP- UNOCC)  
must  be at  t he conf i gur ed set poi nt  ( ZN- T- SP- UNOCC)  as i ndi cat ed.

c.   Cycl e t he f an,  cool i ng uni t ,  heat i ng uni t [ ,  and emer gency suppl ement al  
heat ]  wi t h t he DDC Har dwar e,  i n accor dance wi t h t he HEAT- COOL[ - EMERG 
HEAT]  swi t ch set t i ng,  t o mai nt ai n zone t emper at ur e ( ZN- T)  at  set poi nt  
( ZN- T- SP) .

3. 2. 2   Heat i ng and Vent i l at i ng Uni t  ( or  Uni t  Vent i l at or )

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  A speci al  i nt er l ock cont r ol  sequence f or  each f an 
syst em wi l l  be devel oped by t he desi gner  i f  r equi r ed.

2)  Thi s syst em has a s i ngl e out si de ai r  duct .   
Sel ect  ei t her  2- posi t i on out si de ai r  damper s or  
modul at i ng damper s.

3) I ndi cat e t he Syst em Schedul er  and M&C Sof t war e 
Occupancy Schedul e on t he Occupancy Schedul e 
dr awi ng.   The desi gner  needs t o coor di nat e Syst em 
Schedul er  ( occupancy mode det er mi nat i on)  wi t h space 
occupancy sensor  i nput  and pushbut t on over r i de 
swi t ch i nput  use.   As descr i bed i n t he Syst em 
Schedul er  sequence,  ' occupi ed'  i nput s f r om t wo 
di f f er ent  spaces ar e r equi r ed t o hel p avoi d needl ess 
t ur ni ng on of  t he syst em ( due t o c l eani ng st af f  or  
secur i t y st af f  passi ng t hr ough af t er  hour s) .

4)  The i ncl usi on of  f i l t er  pr essur e swi t ches shoul d 
be coor di nat ed wi t h t he l ocal  O&M st af f .   Pr essur e 
swi t ches may not  be desi r ed/ needed,  par t i cul ar l y i f  
f i l t er s ar e r epl aced on a r egul ar  schedul e.   Edi t  
t he Poi nt s Schedul e as r equi r ed.
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5)  Absence of  f an pr oof ( s)  or  act i vat i on of  any 
saf et y wi l l  r esul t  i n syst em shut down.   The syst em 
r emai ns shut down unt i l  manual l y r eset  devi ces ar e 
r eset  and a manual  r eset  but t on ( RST- BUT) ,  l ocal  t o 
t he DDC cont r ol l er ,  i s  pr essed.   Reset  coul d al so be 
per f or med f r om a wor kst at i on ( v i a SNVT)  or  l ocal  
di spl ay panel  ( LDP) .   I t  i s  r ecommended t hat  you 
coor di nat e t he deci s i on wi t h t he l ocal  O&M st af f .   
Edi t  t he Cont r ol  Logi c Di agr am and Poi nt s Schedul e 
t o i ndi cat e whi ch r eset  met hod i s t o t o be pr ovi ded 
by t he Cont r act or .

6)  The har dwar e ( pr oduct )  speci f i cat i on r equi r es 
t hat  t he l ow l i mi t  ( f r eezest at )  devi ce i ncl ude a 
manual  r eset  at  t he devi ce.   I n t he event  of  
shut down due t o f r eeze st at  t r i p t he syst em wi l l  
r emai n shut down unt i l  t he devi ce i s r eset  and a 
separ at e DDC r eset ,  as descr i bed above,  i s al so used.

7)  Smoke cont r ol  i s  not  addr essed i n t hi s Sect i on.   
Smoke cont r ol  sequence of  oper at i on f or  each f an 
syst em,  i f  beyond t he r equi r ement s descr i bed,  wi l l  
be devel oped by t he desi gner ,  based on t he 
r equi r ement s and par amet er s of  t he pr oj ect .   The 
desi gner  wi l l  account  f or  oper at i on of  damper s and 
f ans f or  pr essur i zat i on and manual  over r i de of  
i nt er l ocks t o t he f i r e al ar m syst em.   Al l  aut omat i c 
over r i des of  nor mal  HVAC cont r ol  sequences wi l l  be 
act i vat ed t hr ough t he f i r e pr ot ect i on and smoke 
cont r ol  i nt er f ace panel  t hat  t he desi gner  wi l l  
desi gn f or  t he pr oj ect .   Wi t h t he pr esent  cont r ol  
sequence,  i n t he event  of  shut down due t o smoke 
det ect or  i nput  t he syst em wi l l  r emai n shut down unt i l  
t he smoke det ect or  i s r eset  and a separ at e DDC 
r eset ,  as descr i bed above,  i s al so used.   The Fi r e 
Al ar m Panel  ( FAP)  i nput  t akes pr ecedence over  any 
DDC i nput  t o f or ce t he f an( s)  t o r un.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  must  be 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 2. 1   HAND- OFF- AUTO Swi t ches

Pr ovi de suppl y f an mot or  st ar t er  t o accept  a Fi r e Al ar m Panel  ( FAP)  s i gnal  
t hat  t akes pr ecedence over  al l  ot her  st ar t er  i nput s and swi t ches and 
st ar t s t he f an.   Pr ovi de f an mot or  st ar t er  whi ch accept s an occupant  
accessi bl e emer gency shut of f  swi t ch as i ndi cat ed.   Pr ovi de suppl y f an 
mot or  st ar t er  wi t h an H- O- A swi t ch:  

3. 2. 2. 1. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  t he suppl y f an st ar t s and r uns 
cont i nuousl y,  subj ect  t o Saf et i es.
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3. 2. 2. 1. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he suppl y f an st ops.

3. 2. 2. 1. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  t he suppl y f an r uns subj ect  t o t he 
Suppl y Fan St ar t / St op ( SF- SS)  command and Saf et i es.

3. 2. 2. 2   Occupancy Modes

Obt ai n t he syst em' s Occupancy Mode i nput  f r om t he Syst em Schedul er  as 
speci f i ed and i ndi cat ed.   Oper at e t he syst em i n one of  t he f ol l owi ng modes:

3. 2. 2. 2. 1   Occupi ed

The Uni t ' s  DDC Har dwar e must  be i n t he Occupi ed Mode when t he i nput  f r om 
t he Syst em Schedul er  ( SYS- OCC)  i s occupi ed [ or  when t he l ocal  space 
occupancy i nput ( s)  ( ZN- OCC)  i ndi cat e t hat  t he space i s occupi ed] .

3. 2. 2. 2. 2   Unoccupi ed

The Uni t ' s  DDC Har dwar e must  be i n t he Unoccupi ed Mode when t he i nput  f r om 
t he Syst em Schedul er  ( SYS- OCC)  i s unoccupi ed[  and when t he l ocal  space 
occupancy i nput ( s)  ( ZN- OCC)  i ndi cat e t hat  t he space i s unoccupi ed] .

3. 2. 2. 3   Syst em Enabl e and Loop Enabl e

3. 2. 2. 3. 1   Occupi ed Mode

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude br acket ed t ext  ( Mi xed Ai r  Damper  
Cont r ol )  f or  syst ems wi t h 2- posi t i on damper s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Enabe t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Enabl e t he 
Zone Temper at ur e Cont r ol  l oop [ and Mi xed Ai r  Damper  Cont r ol ] .

3. 2. 2. 3. 2   Unoccupi ed Mode

Di sabl e al l  cont r ol  l oops.   When BLDG- T dr ops bel ow BLDG- T- LL- SP ( wi t h a 3 
degr ees C 5 degr ees F deadband)  enabl e t he suppl y f an ( SYS- ENA)  and 
command t o r un ( SF- SS)  and enabl e t he Zone Temper at ur e Cont r ol  l oop.

3. 2. 2. 4   Pr oof s and Saf et i es

Subj ect  t he suppl y f an and al l  DDC Har dwar e cont r ol  l oops t o Pr oof s and 
Saf et i es.   Di r ect - har dwi r e i nt er l ock saf et i es t o t he f an st ar t er  c i r cui t  
as i ndi cat ed.   DDC Har dwar e must  moni t or  al l  pr oof s and saf et i es and 
f ai l ur e of  any pr oof  or  act i vat i on of  any saf et y must  r esul t  i n al l  
cont r ol  l oops bei ng di sabl ed and t he AHU f an bei ng commanded of f  unt i l  
r eset .

3. 2. 2. 4. 1   Pr oof s

Suppl y f an st at us ( pr oof )  ( SF- S)
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3. 2. 2. 4. 2   Saf et i es

a.   Heat i ng Coi l  di schar ge ai r  t emper at ur e l ow l i mi t  ( f r eeze st at )  
( HTG- DA- T- LL)

b.   Suppl y ai r  smoke ( SA- SMK)

[ c.   Ret ur n ai r  smoke ( RA- SMK) ]

3. 2. 2. 4. 3   DDC Har dwar e

DDC Har dwar e r eset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on 
( RST- BUT)  i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC 
Har dwar e vi a SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  
f unct i ons and t he oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as 
i ndi cat ed on t he Poi nt s Schedul e dr awi ng.

3. 2. 2. 5   Zone Temper at ur e Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he syst em has modul at i ng damper s,  sel ect  
br acket ed damper  t ext  i n Zone Temper at ur e Cont r ol  
par agr aph.   Ot her wi se,  sel ect  Mi xed Ai r  Damper  
Cont r ol .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 2. 2. 5. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  t he DDC Har dwar e must  modul at e t he heat i ng 
val ve [ and out si de ai r ,  r el i ef ,  and r et ur n ai r  damper s i n sequence]  t o 
mai nt ai n zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP) .   [ Pr ovi de 
sequenci ng as i ndi cat ed:   Upon a r i se i n zone t emper at ur e above zone 
t emper at ur e set poi nt  ( ZN- T- SP) ,  subj ect  t o t he zone t emper at ur e set poi nt  
deadband as i ndi cat ed,  mocul at e t he out si de ai r ,  r el i ef ,  and r et ur n ai r  
damper s t o mai nt ai n zone t emper at ur e at  set poi nt .   Dur i ng occupi ed mode,  
ensur e out si de ai r  damper  mi ni mum posi t i on ( OA- D- MI N)  i s as i ndi cat ed. ]   
Upon a f al l  i n zone t emper at ur e bel ow zone t emper at ur e set poi nt ,  subj ect  
t o t he deadband as i ndi cat ed,  modul at e t he heat i ng val ve t owar ds open t o 
mai nt ai n zone t emper at ur e set poi nt .

3. 2. 2. 5. 2   Di sabl ed Loop

When t hi s l oop i s di sabl ed,  c l ose t he heat i ng val ve[  and cl ose t he out si de 
ai r  damper  and r el i ef  damper  and open t he r et ur n damper ] .

[ 3. 2. 2. 6   Mi xed Ai r  Damper  Cont r ol

When t hi s i s enabl ed,  open t he out si de ai r  and r el i ef  ai r  damper s and 
cl ose t he r et ur n ai r  damper .   When t hi s i s di sabl ed,  c l ose t he out si de ai r  
and r el i ef  ai r  damper s and open t he r et ur n ai r  damper .

] 3. 2. 3   Si ngl e Zone wi t h Heat i ng and [ DX] Cool i ng Coi l s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Edi t  t he sequence and dr awi ngs as necessar y f or  
syst ems wi t h/ wi t hout  a pr eheat  coi l ,  economi zer ,  and 
ot her  pr oj ect  speci f i c  cont r ol  l oop r equi r ement s.
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2)  Mi ni mum out si de ai r  f l ow cont r ol  can be 
accompl i shed sever al  di f f er ent  ways.   Ref er  t o t he 
UFC,  but  don' t  use f l ow measur ement  i n a const ant  
vol ume syst em.

3)  The i ncl usi on of  f i l t er  pr essur e swi t ches shoul d 
be coor di nat ed wi t h t he l ocal  O&M st af f .   Pr essur e 
swi t ches may not  be desi r ed/ needed,  par t i cul ar l y i f  
f i l t er s ar e r epl aced on a r egul ar  schedul e.   Edi t  
t he Poi nt s Schedul e and Cont r ol  Schemat i c as 
r equi r ed.

4)  I ndi cat e t he Syst em Schedul er  and M&C Sof t war e 
Occupancy Schedul e on t he Occupancy Schedul e 
dr awi ng.   The desi gner  needs t o coor di nat e Syst em 
Schedul er  ( occupancy mode det er mi nat i on)  wi t h space 
occupancy sensor  i nput  and pushbut t on over r i de 
swi t ch i nput  use.   As descr i bed i n t he Syst em 
Schedul er  sequence,  ' occupi ed'  i nput s f r om t wo 
di f f er ent  spaces ar e r equi r ed t o hel p avoi d needl ess 
t ur ni ng on of  t he syst em ( due t o c l eani ng st af f  or  
secur i t y st af f  passi ng t hr ough af t er  hour s) .

5)  Absence of  f an pr oof ( s)  or  act i vat i on of  any 
saf et y wi l l  r esul t  i n syst em shut down.   The syst em 
r emai ns shut down unt i l  manual l y r eset  devi ces ar e 
r eset  and a manual  r eset  but t on ( RST- BUT) ,  l ocal  t o 
t he DDC cont r ol l er ,  i s  pr essed.   Reset  coul d al so be 
per f or med f r om a wor kst at i on ( v i a SNVT)  or  l ocal  
di spl ay panel  ( LDP) .   I t  i s  r ecommended t hat  you 
coor di nat e t he deci s i on wi t h t he l ocal  O&M st af f .   
Edi t  t he Cont r ol  Logi c Di agr am and Poi nt s Schedul e 
t o i ndi cat e whi ch r eset  met hod i s t o t o be pr ovi ded 
by t he Cont r act or .

6)  The har dwar e ( pr oduct )  speci f i cat i on r equi r es 
t hat  t he l ow l i mi t  ( f r eezest at )  devi ce i ncl ude a 
manual  r eset  at  t he devi ce.   I n t he event  of  
shut down due t o f r eeze st at  t r i p t he syst em wi l l  
r emai n shut down unt i l  t he devi ce i s r eset  and a 
separ at e DDC r eset ,  as descr i bed above,  i s al so used.

7)  Smoke cont r ol  i s  not  addr essed i n t hi s Sect i on.   
Smoke cont r ol  sequence of  oper at i on f or  each f an 
syst em,  i f  beyond t he r equi r ement s descr i bed,  wi l l  
be devel oped by t he desi gner ,  based on t he 
r equi r ement s and par amet er s of  t he pr oj ect .   The 
desi gner  wi l l  account  f or  oper at i on of  damper s and 
f ans f or  pr essur i zat i on and manual  over r i de of  
i nt er l ocks t o t he f i r e al ar m syst em.   Al l  aut omat i c 
over r i des of  nor mal  HVAC cont r ol  sequences wi l l  be 
act i vat ed t hr ough t he f i r e pr ot ect i on and smoke 
cont r ol  i nt er f ace panel  t hat  t he desi gner  wi l l  
desi gn f or  t he pr oj ect .   Wi t h t he pr esent  cont r ol  
sequence,  i n t he event  of  shut down due t o smoke 
det ect or  i nput  t he syst em wi l l  r emai n shut down unt i l  
t he smoke det ect or  i s r eset  and a separ at e DDC 
r eset ,  as descr i bed above,  i s al so used.   The Fi r e 
Al ar m Panel  ( FAP)  i nput  t akes pr ecedence over  any 
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DDC i nput  t o f or ce t he f an( s)  t o r un.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  must  be 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 3. 1   HAND- OFF- AUTO Swi t ch

Pr ovi de suppl y f an mot or  st ar t er  t o accept  a Fi r e Al ar m Panel  ( FAP)  s i gnal  
t hat  t akes pr ecedence over  al l  ot her  st ar t er  i nput s and swi t ches and 
st ar t s t he f an.   Pr ovi de f an mot or  st ar t er  whi ch accept s an occupant  
accessi bl e emer gency shut of f  swi t ch as i ndi cat ed.   Pr ovi de suppl y f an 
mot or  st ar t er  wi t h an H- O- A swi t ch:

3. 2. 3. 1. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  t he suppl y f an st ar t s and r uns 
cont i nuousl y,  subj ect  t o Saf et i es.

3. 2. 3. 1. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he suppl y f an st ops.

3. 2. 3. 1. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  t he suppl y f an r uns subj ect  t o t he 
Suppl y Fan St ar t / St op ( SF- SS)  command and Saf et i es.

3. 2. 3. 2   Occupancy Modes

Obt ai n t he syst em' s Occupancy Mode i nput  f r om t he Syst em Schedul er  as 
speci f i ed and i ndi cat ed.   Oper at e t he syst em i n one of  t he f ol l owi ng 
modes:  Occupi ed,  Unoccupi ed[ ,  or  War mUp/ Cool Down] .

3. 2. 3. 3   Syst em Enabl e and Loop Enabl e

3. 2. 3. 3. 1   Occupi ed Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS)  and enabl e al l  
cont r ol  l oops.

3. 2. 3. 3. 2   Unoccupi ed Mode

Whi l e t he bui l di ng t emper at ur e ( BLDG- T)  i s above t he l ow l i mi t  set poi nt  
( BLDG- T- LL)  di sabl e al l  cont r ol  l oops and t he suppl y f an does not  r un.   
When BLDG- T dr ops bel ow BLDG- T- LL ( wi t h a 3 degr ees C 5 degr ees F 
deadband)  enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS)  and 
enabl e t he Heat i ng Coi l  Temper at ur e Cont r ol  l oop.   Di sabl e t he Out si de Ai r  
Fl ow Cont r ol ,  Economi zer  Damper  Cont r ol ,  and [ DX]  Cool i ng Coi l  Cont r ol  
l oops.

[ 3. 2. 3. 3. 3   War m Up /  Cool  Down Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS)  and di sabl e t he 
Mi ni mum Out si de Ai r  Fl ow Cont r ol  l oop.   Enabl e al l  ot her  cont r ol  l oops.
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] 3. 2. 3. 4   Pr oof s and Saf et i es

The suppl y f an and al l  DDC Har dwar e cont r ol  l oops ar e subj ect  t o Pr oof s 
and Saf et i es.   Saf et i es must  be di r ect - har dwi r e i nt er l ocked t o t he f an 
st ar t er  c i r cui t  as i ndi cat ed.   DDC Har dwar e must  moni t or  al l  pr oof s and 
saf et i es and f ai l ur e of  any pr oof  or  act i vat i on of  any saf et y r esul t  i n 
al l  cont r ol  l oops bei ng di sabl ed and t he AHU f an bei ng commanded of f  unt i l  
r eset .

3. 2. 3. 4. 1   Pr oof s
 

Suppl y f an st at us ( pr oof )  ( SF- S)

3. 2. 3. 4. 2   Saf et i es

a.   Heat i ng coi l  di schar ge ai r  t emper at ur e l ow l i mi t  ( f r eeze st at )  
( HTG- DA- T- LL)

b.   Suppl y ai r  smoke ( SA- SMK)

c.   Ret ur n ai r  smoke ( RA- SMK)

3. 2. 3. 4. 3   DDC Har dwar e

Pr ovi de DDC Har dwar e r eset  of  al l  pr oof s and saf et i es v i a a l ocal  bi nar y 
push- but t on ( RST- BUT)  i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o 
t he DDC Har dwar e vi a SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h 
r eset  f unct i ons and t he oper at or  can use ei t her  one t o per f or m t he r eset ) ,  
as shown on t he Poi nt s Schedul e dr awi ng.

3. 2. 3. 5   Mi ni mum Out si de Ai r  Fl ow Cont r ol

When t hi s l oop i s enabl ed,  open t he 2- posi t i on mi ni mum out si de ai r  damper  
t o i nt r oduce t he mi ni mum out si de ai r  f l ow quant i t y as shown.   When t hi s 
l oop i s di sabl ed,  t he mi ni mum out si de ai r  damper  wi l l  be c l osed.

3. 2. 3. 6   Economi zer  Damper  Cont r ol

3. 2. 3. 6. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  and t he Economi zer  i s ON as det er mi ned by t he 
Economi zer  Enabl e Logi c,  t he DDC Har dwar e wi l l  modul at e t he economi zer  
out si de ai r ,  r el i ef ,  and r et ur n ai r  damper s ( Economi zer  damper s)  i n 
sequence wi t h t he [ DX]  cool i ng coi l  cont r ol  and heat i ng coi l  cont r ol  val ve 
as shown t o mai nt ai n zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP)  as 
shown.

3. 2. 3. 6. 2   Di sabl ed Loop

When t hi s l oop i s di sabl ed,  or  t he Economi zer  i s OFF as det er mi ned by t he 
Economi zer  Enabl e Logi c,  t he economi zer  out si de ai r  and r el i ef  ai r  damper s 
wi l l  be c l osed,  and t he r et ur n ai r  damper  wi l l  be open.

3. 2. 3. 6. 3   Economi zer  Enabl e Logi c

Ensur e t he economi zer  i s ON when t he out si de ai r  dr y bul b t emper at ur e i s 
bet ween t he hi gh l i mi t  ( ECO- HL- SP)  and l ow l i mi t  ( ECO- LL- SP)  set poi nt s as 
shown.   Ot her wi se t he Economi zer  i s OFF.  Ensur e ECO- HL- SP and ECO- LL- SP 
each have a 1 degr ee C 2 degr ees F deadband.
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3. 2. 3. 7   Heat i ng Coi l  Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he heat i ng coi l  cont r ol  val ve i n 
sequence wi t h t he [ DX st agi ng cont r ol ] [ cool i ng coi l  val ve]  and economi zer  
damper s as shown t o mai nt ai n zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP)  
as shown.   When t hi s l oop i s di sabl ed,  t he heat i ng coi l  cont r ol  val ve i s 
c l osed.

3. 2. 3. 8   [ DX ] Cool i ng Coi l  Cont r ol

When t hi s l oop i s enabl ed t he DDC Har dwar e must  [ st age t he DX Uni t ]  
[ modul at e t he cool i ng coi l  cont r ol  val ve]  i n sequence wi t h t he heat i ng 
coi l  val ve and economi zer  damper s as shown t o mai nt ai n zone t emper at ur e 
( ZN- T)  at  set poi nt  ( ZN- T- SP)  as shown.   When t hi s l oop i s di sabl ed,  t he 
[ DX uni t  i s  of f ]  [ cool i ng coi l  cont r ol  val ve i s c l osed] .

3. 2. 4   Si ngl e Zone wi t h Dual - Temper at ur e Coi l

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Edi t  t he sequence and dr awi ngs as necessar y f or  
syst ems wi t h/ wi t hout  a pr eheat  coi l ,  economi zer ,  and 
ot her  pr oj ect  speci f i c  cont r ol  l oop r equi r ement s.

2)  Mi ni mum out si de ai r  f l ow cont r ol  can be 
accompl i shed sever al  di f f er ent  ways.   Ref er  t o t he 
UFC,  but  don' t  use f l ow measur ement  i n a const ant  
vol ume syst em.

3)  The i ncl usi on of  f i l t er  pr essur e swi t ches shoul d 
be coor di nat ed wi t h t he l ocal  O&M st af f .   Pr essur e 
swi t ches may not  be desi r ed/ needed,  par t i cul ar l y i f  
f i l t er s ar e r epl aced on a r egul ar  schedul e.   Edi t  
t he Poi nt s Schedul e and Cont r ol  Schemat i c as 
r equi r ed.

4)  I ndi cat e t he Syst em Schedul er  and M&C Sof t war e 
Occupancy Schedul e on t he Occupancy Schedul e 
dr awi ng.   The desi gner  needs t o coor di nat e Syst em 
Schedul er  ( occupancy mode det er mi nat i on)  wi t h space 
occupancy sensor  i nput  and pushbut t on over r i de 
swi t ch i nput  use.   As descr i bed i n t he Syst em 
Schedul er  sequence,  ' occupi ed'  i nput s f r om t wo 
di f f er ent  spaces ar e r equi r ed t o hel p avoi d needl ess 
t ur ni ng on of  t he syst em ( due t o c l eani ng st af f  or  
secur i t y st af f  passi ng t hr ough af t er  hour s) .

5)  Absence of  f an pr oof ( s)  or  act i vat i on of  any 
saf et y wi l l  r esul t  i n syst em shut down.   The syst em 
r emai ns shut down unt i l  manual l y r eset  devi ces ar e 
r eset  and a manual  r eset  but t on ( RST- BUT) ,  l ocal  t o 
t he DDC cont r ol l er ,  i s  pr essed.   Reset  coul d al so be 
per f or med f r om a wor kst at i on ( v i a SNVT)  or  l ocal  
di spl ay panel  ( LDP) .   I t  i s  r ecommended t hat  you 
coor di nat e t he deci s i on wi t h t he l ocal  O&M st af f .   
Edi t  t he Cont r ol  Logi c Di agr am and Poi nt s Schedul e 
t o i ndi cat e whi ch r eset  met hod i s t o t o be pr ovi ded 
by t he Cont r act or .
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6)  The har dwar e ( pr oduct )  speci f i cat i on r equi r es 
t hat  t he l ow l i mi t  ( f r eezest at )  devi ce i ncl ude a 
manual  r eset  at  t he devi ce.   I n t he event  of  
shut down due t o f r eeze st at  t r i p t he syst em wi l l  
r emai n shut down unt i l  t he devi ce i s r eset  and a 
separ at e DDC r eset ,  as descr i bed above,  i s al so used.

7)  Smoke cont r ol  i s  not  addr essed i n t hi s Sect i on.   
Smoke cont r ol  sequence of  oper at i on f or  each f an 
syst em,  i f  beyond t he r equi r ement s descr i bed,  wi l l  
be devel oped by t he desi gner ,  based on t he 
r equi r ement s and par amet er s of  t he pr oj ect .   The 
desi gner  wi l l  account  f or  oper at i on of  damper s and 
f ans f or  pr essur i zat i on and manual  over r i de of  
i nt er l ocks t o t he f i r e al ar m syst em.   Al l  aut omat i c 
over r i des of  nor mal  HVAC cont r ol  sequences wi l l  be 
act i vat ed t hr ough t he f i r e pr ot ect i on and smoke 
cont r ol  i nt er f ace panel  t hat  t he desi gner  wi l l  
desi gn f or  t he pr oj ect .   Wi t h t he pr esent  cont r ol  
sequence,  i n t he event  of  shut down due t o smoke 
det ect or  i nput  t he syst em wi l l  r emai n shut down unt i l  
t he smoke det ect or  i s r eset  and a separ at e DDC 
r eset ,  as descr i bed above,  i s al so used.   The Fi r e 
Al ar m Panel  ( FAP)  i nput  t akes pr ecedence over  any 
DDC i nput  t o f or ce t he f an( s)  t o r un.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  must  be 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 4. 1   HAND- OFF- AUTO Swi t ch

Pr ovi de suppl y f an mot or  st ar t er  t o accept  a Fi r e Al ar m Panel  ( FAP)  s i gnal  
t hat  t akes pr ecedence over  al l  ot her  st ar t er  i nput s and swi t ches and 
st ar t s t he f an.   Pr ovi de f an mot or  st ar t er  whi ch accept s an occupant  
accessi bl e emer gency shut of f  swi t ch as i ndi cat ed.   Pr ovi de suppl y f an 
mot or  st ar t er  wi t h an H- O- A swi t ch:

3. 2. 4. 1. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  t he suppl y f an st ar t s and r uns 
cont i nuousl y,  subj ect  t o Saf et i es.

3. 2. 4. 1. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he suppl y f an st ops.

3. 2. 4. 1. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  t he suppl y f an r uns subj ect  t o t he 
Suppl y Fan St ar t / St op ( SF- SS)  command and Saf et i es.

3. 2. 4. 2   Occupancy Modes

Obt ai n Occupancy Mode i nput  f r om t he Syst em Schedul er  as speci f i ed and 
shown.   Oper at e t he syst em i n one of  t he f ol l owi ng modes:  Occupi ed,  
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Unoccupi ed[ ,  or  War mUp/ Cool Down] .

3. 2. 4. 3   Syst em Enabl e and Loop Enabl e

3. 2. 4. 3. 1   Occupi ed Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS)  and enabl e al l  
cont r ol  l oops.

3. 2. 4. 3. 2   Unoccupi ed Mode

Whi l e t he bui l di ng t emper at ur e ( BLDG- T)  i s above t he bui l di ng l ow l i mi t  
set poi nt  ( BLDG- T- LL) ,  di sabl e al l  cont r ol  l oops and do not  r un t he suppl y 
f an.   When BLDG- T dr ops bel ow BLDG- T- LL ( wi t h a 3 degr ees C 5 degr ees F 
deadband) ,  enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS)  and 
enabl e t he Dual  Temper at ur e Coi l  Temper at ur e Cont r ol  l oop.   Di sabl e t he 
Mi ni mum Out si de Ai r  Fl ow Cont r ol  and Economi zer  Damper  Cont r ol  l oops.

[ 3. 2. 4. 3. 3   War m Up /  Cool  Down Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Di sabl e t he 
Mi ni mum Out si de Ai r  Fl ow Cont r ol  l oop and enabl e al l  ot her  cont r ol  l oops.

] 3. 2. 4. 4   Pr oof s and Saf et i es

The suppl y f an and al l  DDC Har dwar e cont r ol  l oops ar e subj ect  t o Pr oof s 
and Saf et i es.   Di r ect - har dwi r e i nt er l ock saf et i es t o t he f an st ar t er  
c i r cui t  as shown.  Moni t or  al l  pr oof s and saf et i es,  and di sabl e al l  cont r ol  
l oops and command t he AHU f an of f  unt i l  r eset  due t o f ai l ur e of  any pr oof  
or  act i vat i on of  any saf et y.

3. 2. 4. 4. 1   Pr oof s

Suppl y f an st at us ( pr oof )  ( SF- S)

3. 2. 4. 4. 2   Saf et i es

a.   Dual  Temper at ur e coi l  di schar ge ai r  t emper at ur e l ow l i mi t  ( f r eeze 
st at )  ( DT- DA- T- LL)

b.   Suppl y ai r  smoke ( SA- SMK)

c.   Ret ur n ai r  smoke ( RA- SMK)

3. 2. 4. 4. 3   DDC Har dwar e

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s 
Schedul e dr awi ng.

3. 2. 4. 5   Mi ni mum Out si de Ai r  Fl ow Cont r ol

When t hi s l oop i s enabl ed,  open t he 2- posi t i on mi ni mum out si de ai r  damper  
t o i nt r oduce t he mi ni mum out si de ai r  f l ow quant i t y as shown.   When t hi s 
l oop i s di sabl ed,  c l ose t he mi ni mum out si de ai r  damper .
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3. 2. 4. 6   Economi zer  Damper  Cont r ol

3. 2. 4. 6. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  and t he Economi zer  i s ON as det er mi ned by t he 
Economi zer  Enabl e Logi c,  modul at e t he economi zer  out si de ai r ,  r el i ef ,  and 
r et ur n ai r  damper s ( Economi zer  damper s)  i n sequence wi t h t he dual  
t emper at ur e coi l  t o mai nt ai n zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP)  
as shown.

3. 2. 4. 6. 2   Di sabl ed Loop

When t hi s l oop i s di sabl ed,  or  t he Economi zer  i s OFF as det er mi ned by t he 
Economi zer  Enabl e Logi c,  c l ose t he economi zer  out si de ai r  and r el i ef  ai r  
damper s,  and open t he r et ur n ai r  damper .

3. 2. 4. 6. 3   Economi zer  Enabl e Logi c

Ensur e t he economi zer  i s ON when t he out si de ai r  dr y bul b t emper at ur e i s 
bet ween t he hi gh l i mi t  ( ECO- HL- SP)  and l ow l i mi t  ( ECO- LL- SP)  set poi nt s as 
shown.   Ot her wi se t he Economi zer  i s OFF.  Ensur e ECO- HL- SP and ECO- LL- SP 
each have a 1 degr ee C 2 degr ees F deadband.

3. 2. 4. 7   Dual  Temper at ur e Coi l  Cont r ol

3. 2. 4. 7. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  sel ect  heat i ng or  cool i ng mode based on a 
pi pe- mount ed dual - t emper at ur e suppl y wat er  sensor .   A s i ngl e sensor  may be 
used f or  mul t i pl e i nst ances of  t hi s sequence.

3. 2. 4. 7. 2   DDC Har dwar e

Modul at e t he coi l  cont r ol  val ve i n sequence wi t h t he economi zer  damper s as 
shown t o mai nt ai n zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP)  as shown.

3. 2. 4. 7. 3   Di sabl ed Loop

When t hi s l oop i s di sabl ed,  c l ose t he cont r ol  val ve.

3. 2. 5   Si ngl e Zone wi t h Heat i ng and Cool i ng Coi l s and Ret ur n Ai r  Bypass

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Edi t  t he sequence and dr awi ngs as necessar y f or  
syst ems wi t h/ wi t hout  a pr eheat  coi l ,  economi zer ,  and 
ot her  pr oj ect  speci f i c  cont r ol  l oop r equi r ement s.

2)  Coor di nat e t he enabl e/ di sabl e of  t he cool i ng coi l  
2- posi t i on val ve wi t h t he chi l l ed wat er  sour ce.   I f  
i t  i s  f r om a l ocal  chi l l er  def i ne and shar e t he 
enabl i ng s i gnal  t hat  t ur ns on t he chi l l er  and opens 
t he 2- posi t i on val ve.   Do not  use a DX uni t  i n pl ace 
of  t he chi l l ed wat er  cool i ng coi l .

3)  Mi ni mum out si de ai r  f l ow cont r ol  can be 
accompl i shed sever al  di f f er ent  ways.   Ref er  t o t he 
UFC,  but  don' t  use f l ow measur ement  i n a const ant  
vol ume syst em.
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4)  The i ncl usi on of  f i l t er  pr essur e swi t ches shoul d 
be coor di nat ed wi t h t he l ocal  O&M st af f .   Pr essur e 
swi t ches may not  be desi r ed/ needed,  par t i cul ar l y i f  
f i l t er s ar e r epl aced on a r egul ar  schedul e.   Edi t  
t he Poi nt s Schedul e and Cont r ol  Schemat i c as 
r equi r ed.

5)  I ndi cat e t he Syst em Schedul er  and M&C Sof t war e 
Occupancy Schedul e on t he Occupancy Schedul e 
dr awi ng.   The desi gner  needs t o coor di nat e Syst em 
Schedul er  ( occupancy mode det er mi nat i on)  wi t h space 
occupancy sensor  i nput  and pushbut t on over r i de 
swi t ch i nput  use.   As descr i bed i n t he Syst em 
Schedul er  sequence,  ' occupi ed'  i nput s f r om t wo 
di f f er ent  spaces ar e r equi r ed t o hel p avoi d needl ess 
t ur ni ng on of  t he syst em ( due t o c l eani ng st af f  or  
secur i t y st af f  passi ng t hr ough af t er  hour s) .

6)  Absence of  f an pr oof ( s)  or  act i vat i on of  any 
saf et y wi l l  r esul t  i n syst em shut down.   The syst em 
r emai ns shut down unt i l  manual l y r eset  devi ces ar e 
r eset  and a manual  r eset  but t on ( RST- BUT) ,  l ocal  t o 
t he DDC cont r ol l er ,  i s  pr essed.   Reset  coul d al so be 
per f or med f r om a wor kst at i on ( v i a SNVT)  or  l ocal  
di spl ay panel  ( LDP) .   I t  i s  r ecommended t hat  you 
coor di nat e t he deci s i on wi t h t he l ocal  O&M st af f .   
Edi t  t he Cont r ol  Logi c Di agr am and Poi nt s Schedul e 
t o i ndi cat e whi ch r eset  met hod i s t o t o be pr ovi ded 
by t he Cont r act or .

7)  The har dwar e ( pr oduct )  speci f i cat i on r equi r es 
t hat  t he l ow l i mi t  ( f r eezest at )  devi ce i ncl ude a 
manual  r eset  at  t he devi ce.   I n t he event  of  
shut down due t o f r eeze st at  t r i p t he syst em wi l l  
r emai n shut down unt i l  t he devi ce i s r eset  and a 
separ at e DDC r eset ,  as descr i bed above,  i s al so used.

8)  Smoke cont r ol  i s  not  addr essed i n t hi s gui de 
speci f i cat i on.   Smoke cont r ol  sequence of  oper at i on 
f or  each f an syst em,  i f  beyond t he r equi r ement s 
descr i bed,  wi l l  be devel oped by t he desi gner ,  based 
on t he r equi r ement s and par amet er s of  t he pr oj ect .   
The desi gner  wi l l  account  f or  oper at i on of  damper s 
and f ans f or  pr essur i zat i on and manual  over r i de of  
i nt er l ocks t o t he f i r e al ar m syst em.   Al l  aut omat i c 
over r i des of  nor mal  HVAC cont r ol  sequences wi l l  be 
act i vat ed t hr ough t he f i r e pr ot ect i on and smoke 
cont r ol  i nt er f ace panel  t hat  t he desi gner  wi l l  
desi gn f or  t he pr oj ect .   Wi t h t he pr esent  cont r ol  
sequence,  i n t he event  of  shut down due t o smoke 
det ect or  i nput  t he syst em wi l l  r emai n shut down unt i l  
t he smoke det ect or  i s r eset  and a separ at e DDC 
r eset ,  as descr i bed above,  i s al so used.   The Fi r e 
Al ar m Panel  ( FAP)  i nput  t akes pr ecedence over  any 
DDC i nput  t o f or ce t he f an( s)  t o r un.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 

SECTI ON 23 09 93  Page 25



SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  ar e 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 5. 1   HAND- OFF- AUTO Swi t ch

Pr ovi de suppl y f an mot or  st ar t er  t o accept  a Fi r e Al ar m Panel  ( FAP)  s i gnal  
t hat  t akes pr ecedence over  al l  ot her  st ar t er  i nput s and swi t ches and 
st ar t s t he f an.   Pr ovi de f an mot or  st ar t er  whi ch accept s an occupant  
accessi bl e emer gency shut of f  swi t ch as i ndi cat ed.   Pr ovi de suppl y f an 
mot or  st ar t er  wi t h an H- O- A swi t ch:

3. 2. 5. 1. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  st ar t  t he suppl y f an and r un 
cont i nuousl y,  subj ect  t o Saf et i es.

3. 2. 5. 1. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  st op t he suppl y f an.

3. 2. 5. 1. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  r un t he suppl y f an subj ect  t o t he 
Suppl y Fan St ar t / St op ( SF- SS)  command and Saf et i es.

3. 2. 5. 2   Occupancy Modes

Obt ai n t he Occupancy Mode i nput  f r om t he Syst em Schedul er  as speci f i ed and 
shown.   Oper at e t he syst em i n one of  t he f ol l owi ng modes:  Occupi ed,  
Unoccupi ed[ ,  or  War mUp/ Cool Down] .

3. 2. 5. 3   Syst em Enabl e and Loop Enabl e

3. 2. 5. 3. 1   Occupi ed Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS)  and enabl e al l  
cont r ol  l oops.

3. 2. 5. 3. 2   Unoccupi ed Mode

Whi l e t he bui l di ng t emper at ur e ( BLDG- T)  i s above t he l ow l i mi t  set poi nt  
( BLDG- T- LL)  di sabl e al l  cont r ol  l oops and do not  r un t he suppl y f an.   When 
BLDG- T dr ops bel ow BLDG- T- LL ( wi t h a 3 degr ees C 5 degr ees F deadband) ,  
enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS)  and enabl e t he 
Heat i ng Coi l  Temper at ur e Cont r ol  l oop.   Di sabl e al l  ot her  cont r ol  l oops.

[ 3. 2. 5. 3. 3   War m Up /  Cool  Down Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Di sabl e t he 
Mi ni mum Out si de Ai r  Fl ow Cont r ol  l oop and enabl e al l  ot her  cont r ol  l oops.

] 3. 2. 5. 4   Pr oof s and Saf et i es

The suppl y f an and al l  DDC Har dwar e cont r ol  l oops ar e subj ect  t o Pr oof s 
and Saf et i es.   Di r ect - har dwi r e i nt er l ock saf et i es t o t he f an st ar t er  
c i r cui t  as shown.   Moni t or  al l  pr oof s and saf et i es and di sabl e al l  cont r ol  
l oops and command t he AHU f an of f  unt i l  r eset  due t o f ai l ur e of  any pr oof  
or  act i vat i on of  any saf et y.
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3. 2. 5. 4. 1   Pr oof s

Suppl y f an st at us ( pr oof )  ( SF- S)

3. 2. 5. 4. 2   Saf et i es

a.   Heat i ng coi l  di schar ge ai r  t emper at ur e l ow l i mi t  ( f r eezest at )  
( HTG- DA- T- LL)

b.   Suppl y ai r  smoke ( SA- SMK)

c.   Ret ur n ai r  smoke ( RA- SMK)

3. 2. 5. 4. 3   DDC Har dwar e

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s 
Schedul e dr awi ng.

3. 2. 5. 5   Mi ni mum Out si de Ai r  Fl ow Cont r ol

When t hi s l oop i s enabl ed t he DDC Har dwar e,  open t he 2- posi t i on mi ni mum 
out si de ai r  damper  t o i nt r oduce t he mi ni mum out si de ai r  f l ow quant i t y as 
shown.   When t hi s l oop i s di sabl ed,  c l ose t he mi ni mum out si de ai r  damper .

3. 2. 5. 6   Economi zer  Damper  Cont r ol

3. 2. 5. 6. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  and t he Economi zer  i s ON as det er mi ned by t he 
Economi zer  Enabl e Logi c,  modul at e t he economi zer  out si de ai r ,  r et ur n ai r ,  
and r el i ef  ai r  damper s ( Economi zer  damper s)  i n sequence wi t h t he bypass 
and suppl y damper s and t he heat i ng coi l  cont r ol  val ve as shown t o mai nt ai n 
zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP)  as shown.

3. 2. 5. 6. 2   Di sabl ed Loop

When t hi s l oop i s di sabl ed,  or  t he Economi zer  i s OFF as det er mi ned by t he 
Economi zer  Enabl e Logi c,  c l ose t he economi zer  out si de ai r  and r el i ef  ai r  
damper s,  and open t he r et ur n ai r  damper .

3. 2. 5. 6. 3   Economi zer  Enabl e Logi c

Ensur e t he economi zer  i s ON when t he out si de ai r  dr y bul b t emper at ur e i s 
bet ween t he hi gh l i mi t  ( ECO- HL- SP)  and l ow l i mi t  ( ECO- LL- SP)  set poi nt s as 
shown.   Ot her wi se t he Economi zer  i s OFF.   Ensur e ECO- HL- SP and ECO- LL- SP 
each have a 1 degr ee C 2 degr ees F deadband.

3. 2. 5. 7   Temper at ur e Cont r ol  Loop Heat i ng Coi l  Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he heat i ng coi l  cont r ol  val ve,  
modul at e t he economi zer  damper s i f  enabl ed,  open and cl ose t he 2- posi t i on 
cool i ng coi l  val ve and modul at e t he bypass and suppl y ai r  damper s i n 
sequence t o mai nt ai n zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP)  as 
shown.   When t hi s l oop i s di sabl ed,  c l ose bot h val ves and posi t i on t he 
bypass and suppl y ai r  damper s t o bypass ai r .
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3. 2. 6   Si ngl e Zone wi t h Humi di t y Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Edi t  t he sequence and dr awi ngs as necessar y f or  
syst ems wi t h/ wi t hout  a pr eheat  coi l  and ot her  
pr oj ect  speci f i c  cont r ol  l oop r equi r ement s.

2)  The i ncl usi on of  f i l t er  pr essur e swi t ches shoul d 
be coor di nat ed wi t h t he l ocal  O&M st af f .   Pr essur e 
swi t ches may not  be desi r ed/ needed,  par t i cul ar l y i f  
f i l t er s ar e r epl aced on a r egul ar  schedul e.   Edi t  
t he Poi nt s Schedul e and Cont r ol  Schemat i c as 
r equi r ed.

3)  I ndi cat e t he Syst em Schedul er  and M&C Sof t war e 
Occupancy Schedul e on t he Occupancy Schedul e 
dr awi ng.   The desi gner  needs t o coor di nat e Syst em 
Schedul er  ( occupancy mode det er mi nat i on)  wi t h space 
occupancy sensor  i nput  and pushbut t on over r i de 
swi t ch i nput  use.   As descr i bed i n t he Syst em 
Schedul er  sequence,  ' occupi ed'  i nput s f r om 2 
di f f er ent  spaces ar e r equi r ed t o hel p avoi d needl ess 
t ur ni ng on of  t he syst em ( due t o c l eani ng st af f  or  
secur i t y st af f  passi ng t hr ough af t er  hour s) .

3)  Absence of  f an pr oof ( s)  or  act i vat i on of  any 
saf et y wi l l  r esul t  i n syst em shut down.   The syst em 
r emai ns shut down unt i l  manual l y r eset  devi ces ar e 
r eset  and a manual  r eset  but t on ( RST- BUT) ,  l ocal  t o 
t he DDC cont r ol l er ,  i s  pr essed.   Reset  coul d al so be 
per f or med f r om a wor kst at i on ( v i a SNVT)  or  l ocal  
di spl ay panel  ( LDP) .   I t  i s  r ecommended t hat  you 
coor di nat e t he deci s i on wi t h t he l ocal  O&M st af f .   
Edi t  t he Cont r ol  Logi c Di agr am and Poi nt s Schedul e 
t o i ndi cat e whi ch r eset  met hod i s t o t o be pr ovi ded 
by t he Cont r act or .

4)  The har dwar e ( pr oduct )  speci f i cat i on r equi r es 
t hat  t he l ow l i mi t  ( f r eezest at )  devi ce i ncl ude a 
manual  r eset  at  t he devi ce.   I n t he event  of  
shut down due t o f r eeze st at  t r i p t he syst em wi l l  
r emai n shut down unt i l  t he devi ce i s r eset  and a 
separ at e DDC r eset ,  as descr i bed above,  i s al so used.

5)  Smoke cont r ol  i s  not  addr essed i n t hi s gui de 
speci f i cat i on.   Smoke cont r ol  sequence of  oper at i on 
f or  each f an syst em,  i f  beyond t he r equi r ement s 
descr i bed,  wi l l  be devel oped by t he desi gner ,  based 
on t he r equi r ement s and par amet er s of  t he pr oj ect .   
The desi gner  wi l l  account  f or  oper at i on of  damper s 
and f ans f or  pr essur i zat i on and manual  over r i de of  
i nt er l ocks t o t he f i r e al ar m syst em.   Al l  aut omat i c 
over r i des of  nor mal  HVAC cont r ol  sequences wi l l  be 
act i vat ed t hr ough t he f i r e pr ot ect i on and smoke 
cont r ol  i nt er f ace panel  t hat  t he desi gner  wi l l  
desi gn f or  t he pr oj ect .   Wi t h t he pr esent  cont r ol  
sequence,  i n t he event  of  shut down due t o smoke 
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det ect or  i nput  t he syst em wi l l  r emai n shut down unt i l  
t he smoke det ect or  i s r eset  and a separ at e DDC 
r eset ,  as descr i bed above,  i s al so used.   The Fi r e 
Al ar m Panel  ( FAP)  i nput  t akes pr ecedence over  any 
DDC i nput  t o f or ce t he f an( s)  t o r un.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  ar e 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 6. 1   HAND- OFF- AUTO Swi t ch

Pr ovi de suppl y f an mot or  st ar t er  t o accept  a Fi r e Al ar m Panel  ( FAP)  s i gnal  
t hat  t akes pr ecedence over  al l  ot her  st ar t er  i nput s and swi t ches and 
st ar t s t he f an.   Pr ovi de f an mot or  st ar t er  whi ch accept s an occupant  
accessi bl e emer gency shut of f  swi t ch as i ndi cat ed.   Pr ovi de suppl y f an 
mot or  st ar t er  wi t h an H- O- A swi t ch:

3. 2. 6. 1. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  st ar t  t he suppl y f an and r un 
cont i nuousl y,  subj ect  t o Saf et i es.

3. 2. 6. 1. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  st op t he suppl y f an.

3. 2. 6. 1. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  r un t he suppl y f an subj ect  t o t he 
Suppl y Fan St ar t / St op ( SF- SS) command and Saf et i es.

3. 2. 6. 2   Occupancy Modes

Obt ai n Occupancy Mode i nput  f r om t he Syst em Schedul er  as speci f i ed and 
shown.   Oper at e t he syst em i n one of  t he f ol l owi ng modes:  Occupi ed,  
Unoccupi ed[ ,  or  War mUp/ Cool Down] .

3. 2. 6. 3   Syst em Enabl e and Loop Enabl e

3. 2. 6. 3. 1   Occupi ed Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS)  and enabl e al l  
cont r ol  l oops.

3. 2. 6. 3. 2   Unoccupi ed Mode

Whi l e t he bui l di ng t emper at ur e ( BLDG- T)  i s above t he l ow l i mi t  set poi nt  
( BLDG- T- LL) ,  di sabl e  al l  cont r ol  l oops and do not  r un t he suppl y f an.   
When BLDG- T dr ops bel ow BLDG- T- LL ( wi t h a 3 degr ees C 5 degr ees F 
deadband) ,  enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) ,  
enabl e t he Pr eheat  Coi l  Cont r ol  l oop and Reheat  Coi l  Cont r ol  l oop and 
di sabl e al l  ot her  l oops.

[ 3. 2. 6. 3. 3   War m Up /  Cool  Down Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Di sabl e t he 

SECTI ON 23 09 93  Page 29



Mi ni mum Out si de Ai r  Fl ow Cont r ol  l oop and enabl e al l  ot her  cont r ol  l oops.

] 3. 2. 6. 4   Pr oof s and Saf et i es

The suppl y f an and al l  DDC Har dwar e cont r ol  l oops ar e subj ect  t o Pr oof s 
and Saf et i es.   Di r ect - har dwi r e i nt er l ock saf et i es t o t he f an st ar t er  
c i r cui t  as shown.  Moni t or  al l  pr oof s and saf et i es and di sabl e al l  cont r ol  
l oops and command t he AHU f an of f  unt i l  r eset  due t o f ai l ur e of  any pr oof  
or  act i vat i on of  any saf et y.

3. 2. 6. 4. 1   Pr oof s

Suppl y f an st at us ( pr oof )  ( SF- S)

3. 2. 6. 4. 2   Saf et i es

a.   Pr eheat  coi l  di schar ge ai r  t emper at ur e l ow l i mi t  ( f r eezest at )  
( PH- DA- T- LL)

b.   Suppl y ai r  smoke ( SA- SMK)

c.   Ret ur n ai r  smoke ( RA- SMK)

3. 2. 6. 4. 3   DDC Har dwar e

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e bot h r eset  f unct i ons ar e pr ovi ded and t he oper at or  can 
use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s Schedul e 
dr awi ng.

3. 2. 6. 5   Mi ni mum Out si de Ai r  Fl ow Cont r ol

When t hi s l oop i s enabl ed,  open t he 2- posi t i on mi ni mum out si de ai r  damper  
t o i nt r oduce t he mi ni mum out si de ai r  f l ow quant i t y as shown.   When t hi s 
l oop i s di sabl ed,  c l ose t he mi ni mum out si de ai r  damper .

3. 2. 6. 6   Pr eheat  Coi l  Cont r ol  Loop

When t hi s l oop i s enabl ed,  modul at e t he pr eheat  coi l  val ve t o mai nt ai n t he 
pr eheat  coi l  di schar ge ai r  t emper at ur e ( PH- DA- T)  at  set poi nt  ( PH- DA- T- SP)  
as shown.   When t hi s l oop i s di sabl ed,  c l ose t he pr eheat  coi l  val ve.

3. 2. 6. 7   Cool i ng- and- Dehumi di f i cat i on Coi l  Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he cool i ng and dehumi di f i cat i on val ve 
t o mai nt ai n ei t her  t he zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP)  or  
zone r el at i ve humi di t y ( ZN- RH)  at  set poi nt  ( ZN- RH- SP) ,  whi chever  cal l s f or  
mor e chi l l ed wat er  f l ow.   Modul at e t he val ve i n sequence wi t h t he r eheat  
val ve and humi di f i cat i on val ve as shown t o avoi d s i mul t aneous cool i ng and 
r eheat i ng,  and si mul t aneous dehumi di f i cat i on and humi di f i cat i on.   When 
t hi s l oop i s di sabl ed,  c l ose t he coi l  val ve.

3. 2. 6. 8   Reheat  Coi l  Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he r eheat  coi l  val ve t o mai nt ai n t he 
zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP)  as shown.   Modul at e t he 
val ve i n sequence wi t h t he cool i ng- and- dehumi di f i cat i on val ve as shown t o 
avoi d s i mul t aneous cool i ng and r eheat i ng.   When t hi s l oop i s di sabl ed,  
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cl ose t he coi l  val ve.

3. 2. 6. 9   Humi di f i cat i on Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he humi di f i er  val ve t o mai nt ai n zone 
r el at i ve humi di t y ( ZN- RH)  at  set poi nt  ( ZN- RH- SP) .   Modul at e t he val ve i n 
sequence wi t h t he cool i ng- and- dehumi di f i cat i on val ve as shown t o avoi d 
s i mul t aneous dehumi di f i cat i on and humi di f i cat i on.   When t he suppl y ai r  
duct  humi di t y ( SA- RH)  r i ses above 80 per cent  r el at i ve humi di t y,  begi n 
modul at i ng t he humi di f i er  val ve t owar ds cl osed and cont i nue t o gr adual l y 
move t owar ds cl osed unt i l  t he suppl y ai r  duct  humi di t y r eaches 90 per cent  
r el at i ve humi di t y,  at  whi ch poi nt  t he humi di f i er  val ve i s f ul l y  c l osed.   
When t hi s l oop i s di sabl ed,  c l ose t he humi di f i er  val ve.

3. 2. 7   Mul t i zone [ Dual - Duct ]  [ wi t h] [ wi t hout ]  Ret ur n Fan

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  The sequence i s i dent i cal  f or  a Dual - Duct  
syst em.   You need onl y change hot / col d deck t o 
hot / col d duct .

2)  Edi t  t he sequence and dr awi ngs as necessar y f or  
syst ems wi t h/ wi t hout  a r et ur n f an,  pr eheat  coi l ,  
economi zer ,  and ot her  pr oj ect  speci f i c  cont r ol  l oop 
r equi r ement s.

3)  Choose whet her  or  not  t o r equi r e set poi nt  r eset  
of  t he hot  deck t emper at ur e set poi nt ,  and whet her  
t he r eset  shoul d be based on Out si de Ai r  Temper at ur e 
or  Col dest  Zone Temper at ur e.   Edi t  t he cont r ol  
schemat i c dr awi ng t o show t he r eset  par amet er s.

4)  Mi ni mum out si de ai r  f l ow cont r ol  can be 
accompl i shed sever al  di f f er ent  ways.   Ref er  t o t he 
UFC,  but  don' t  use f l ow measur ement  i n a const ant  
vol ume syst em.

5)  The i ncl usi on of  f i l t er  pr essur e swi t ches shoul d 
be coor di nat ed wi t h t he l ocal  O&M st af f .   Pr essur e 
swi t ches may not  be desi r ed/ needed,  par t i cul ar l y i f  
f i l t er s ar e r epl aced on a r egul ar  schedul e.   Edi t  
t he Poi nt s Schedul e and Cont r ol  Schemat i c as 
r equi r ed.

6)  I ndi cat e t he Syst em Schedul er  and M&C Sof t war e 
Occupancy Schedul e on t he Occupancy Schedul e 
dr awi ng.   The desi gner  needs t o coor di nat e Syst em 
Schedul er  ( occupancy mode det er mi nat i on)  wi t h space 
occupancy sensor  i nput  and pushbut t on over r i de 
swi t ch i nput  use.   As descr i bed i n t he Syst em 
Schedul er  sequence,  ' occupi ed'  i nput s f r om 2 
di f f er ent  spaces ar e r equi r ed t o hel p avoi d needl ess 
t ur ni ng on of  t he syst em ( due t o c l eani ng st af f  or  
secur i t y st af f  passi ng t hr ough af t er  hour s) .

7)  Absence of  f an pr oof ( s)  or  act i vat i on of  any 
saf et y wi l l  r esul t  i n syst em shut down.   The syst em 
r emai ns shut down unt i l  manual l y r eset  devi ces ar e 
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r eset  and a manual  r eset  but t on ( RST- BUT) ,  l ocal  t o 
t he DDC cont r ol l er ,  i s  pr essed.   Reset  coul d al so be 
per f or med f r om a wor kst at i on ( v i a SNVT)  or  l ocal  
di spl ay panel  ( LDP) .   I t  i s  r ecommended t hat  you 
coor di nat e t he deci s i on wi t h t he l ocal  O&M st af f .   
Edi t  t he Cont r ol  Logi c Di agr am and Poi nt s Schedul e 
t o i ndi cat e whi ch r eset  met hod i s t o t o be pr ovi ded 
by t he Cont r act or .

8)  The har dwar e ( pr oduct )  speci f i cat i on r equi r es 
t hat  t he l ow l i mi t  ( f r eezest at )  devi ce i ncl ude a 
manual  r eset  at  t he devi ce.   I n t he event  of  
shut down due t o f r eeze st at  t r i p t he syst em wi l l  
r emai n shut down unt i l  t he devi ce i s r eset  and a 
separ at e DDC r eset ,  as descr i bed above,  i s al so used.

9)  Smoke cont r ol  i s  not  addr essed i n t hi s gui de 
speci f i cat i on.   Smoke cont r ol  sequence of  oper at i on 
f or  each f an syst em,  i f  beyond t he r equi r ement s 
descr i bed,  wi l l  be devel oped by t he desi gner ,  based 
on t he r equi r ement s and par amet er s of  t he pr oj ect .   
The desi gner  wi l l  account  f or  oper at i on of  damper s 
and f ans f or  pr essur i zat i on and manual  over r i de of  
i nt er l ocks t o t he f i r e al ar m syst em.   Al l  aut omat i c 
over r i des of  nor mal  HVAC cont r ol  sequences wi l l  be 
act i vat ed t hr ough t he f i r e pr ot ect i on and smoke 
cont r ol  i nt er f ace panel  t hat  t he desi gner  wi l l  
desi gn f or  t he pr oj ect .   Wi t h t he pr esent  cont r ol  
sequence,  i n t he event  of  shut down due t o smoke 
det ect or  i nput  t he syst em wi l l  r emai n shut down unt i l  
t he smoke det ect or  i s r eset  and a separ at e DDC 
r eset ,  as descr i bed above,  i s al so used.   The Fi r e 
Al ar m Panel  ( FAP)  i nput  t akes pr ecedence over  any 
DDC i nput  t o f or ce t he f an( s)  t o r un.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  ar e 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 7. 1   HAND- OFF- AUTO swi t ches and Fi r e Al ar m Panel  ( FAP)  Si gnal :

Suppl y Fan VFD.  Pr ovi de suppl y f an mot or  st ar t er  t o accept  a Fi r e Al ar m 
Panel  ( FAP)  s i gnal  t hat  t akes pr ecedence over  al l  ot her  st ar t er  i nput s and 
swi t ches and st ar t s t he f an.   Pr ovi de f an mot or  st ar t er  whi ch accept s an 
occupant  accessi bl e emer gency shut of f  swi t ch as shown.   Pr ovi de suppl y f an 
mot or  st ar t er  wi t h an H- O- A swi t ch:

3. 2. 7. 1. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  t he suppl y f an st ar t s and r uns 
cont i nuousl y,  subj ect  t o Saf et i es.

3. 2. 7. 1. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he suppl y f an st ops.
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3. 2. 7. 1. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  t he suppl y f an r uns subj ect  t o t he 
Suppl y Fan St ar t / St op ( SF- SS) command and Saf et i es.

[ 3. 2. 7. 2   Ret ur n Fan VFD

I ncor por at e an i nt egr al  H- O- A swi t ch,  manual  speed adj ust ment  and al so 
accept  a Fi r e Al ar m Panel  ( FAP)  s i gnal .   Run t he r et ur n f an accor di ng t o 
t he f ol l owi ng i nput s ( i n or der  of  decr easi ng pr i or i t y) :

a.   Use FAP si gnal  t o cause t he RF t o r un at  100 per cent

b.   Connect  SF- S ( pr oof )  t o t he RF VFD saf et y c i r cui t  such t hat  i f  SF i s 
not  r unni ng,  RF i s of f .

c.   Use RF H- O- A swi t ch t o sel ect  RF mode as f ol l ows:

( 1)  When swi t ch i s i n Hand,  r un f an.   Ensur e f an speed i s under  manual  
cont r ol .

( 2)  When swi t ch i s i n Of f ,  f an i s of f .

( 3)  When swi t ch i s i n Aut o,  r un f an.   Ensur e f an speed i s under  
cont r ol  of  t he DDC Har dwar e.

] 3. 2. 7. 3   Occupancy Modes

Obt ai n Occupancy Mode i nput  f r om t he Syst em Schedul er  as speci f i ed and 
shown.   Oper at e t he syst em i n one of  t he f ol l owi ng modes:  Occupi ed,  
Unoccupi ed[ ,  or  War mUp/ Cool Down] .

3. 2. 7. 4   Syst em Enabl e and Loop Enabl e

3. 2. 7. 4. 1   Occupi ed Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Enabl e al l  
cont r ol  l oops.   Al so enabl e t he Zone Temper at ur e Cont r ol  l oops ser vi ced by 
t he AHU.

3. 2. 7. 4. 2   Unoccupi ed Mode

Whi l e t he bui l di ng t emper at ur e ( BLDG- T)  i s above t he l ow l i mi t  set poi nt  
( BLDG- T- LL) ,  di sabl e al l  cont r ol  l oops and do not  r un t he suppl y f an.   
When BLDG- T dr ops bel ow BLDG- T- LL ( wi t h a 3 degr ees C 5 degr ees F 
deadband) ,  enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) ,  
enabl e t he Hot  Deck Coi l  Cont r ol  l oop and al l  Zone Temper at ur e Cont r ol  
l oops,  and di sabl e al l  ot her  cont r ol  l oops.

[ 3. 2. 7. 4. 3   War m Up /  Cool  Down Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Di sabl e t he 
Mi ni mum Out si de Ai r  Fl ow Cont r ol  l oop and enabl e al l  ot her  cont r ol  l oops.   
Al so enabl e t he Zone Temper at ur e Cont r ol  l oops ser vi ced by t he AHU.

] 3. 2. 7. 5   Pr oof s and Saf et i es

The suppl y f an and al l  DDC Har dwar e cont r ol  l oops ar e subj ect  t o Pr oof s 
and Saf et i es.   Di r ect - har dwi r e i nt er l ock saf et i es t o t he f an st ar t er  
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ci r cui t  as shown.   Moni t or  al l  pr oof s and saf et i es and di sabl e al l  cont r ol  
l oops and command t he AHU f an of f  unt i l  r eset  due t o f ai l ur e of  any pr oof  
or  act i vat i on of  any saf et y.

3. 2. 7. 5. 1   Pr oof s

a.   Suppl y f an st at us ( pr oof )  ( SF- S) [

b.   Ret ur n f an st at us ( pr oof )  ( RF- S) ]

3. 2. 7. 5. 2   Saf et i es

a.   Mi xed ai r  t emper at ur e l ow l i mi t  ( f r eeze st at )  ( MA- T- LL) [

b.   Suppl y ai r  smoke ( SA- SMK) ] [

c.   Ret ur n ai r  smoke ( RA- SMK) ]

3. 2. 7. 5. 3   DDC Har dwar e Reset

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s 
Schedul e dr awi ng.

3. 2. 7. 6   Mi ni mum Out si de Ai r  Fl ow Cont r ol

When t hi s l oop i s enabl ed,  open t he 2- posi t i on mi ni mum out si de ai r  damper  
t o i nt r oduce t he mi ni mum out si de ai r  f ol l ow quant i t y as shown.   When t hi s 
l oop i s di sabl ed,  c l ose t he mi ni mum out si de ai r  damper .

3. 2. 7. 7   Mi xed Ai r  Temper at ur e Cont r ol  Wi t h Economi zer

3. 2. 7. 7. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  and t he Economi zer  i s ON as det er mi ned by t he 
Economi zer  Enabl e Logi c,  modul at e t he economi zer  out si de ai r ,  r el i ef ,  and 
r et ur n ai r  damper s t o mai nt ai n t he mi xed ai r  t emper at ur e ( MA- T)  at  
set poi nt  ( MA- T- SP)  as shown.

3. 2. 7. 7. 2   Di sabl ed Loop

When t hi s l oop i s di sabl ed,  or  t he Economi zer  i s OFF as det er mi ned by t he 
Economi zer  Enabl e Logi c,  c l ose t he economi zer  out si de ai r  and r el i ef  ai r  
damper s,  and open t he r et ur n ai r  damper .

3. 2. 7. 7. 3   Economi zer  Enabl e Logi c

Ensur e t he economi zer  i s ON when t he out si de ai r  dr y bul b t emper at ur e i s 
bet ween t he hi gh l i mi t  ( ECO- HL- SP)  and l ow l i mi t  ( ECO- LL- SP)  set poi nt s as 
shown.   Ot her wi se t he Economi zer  i s OFF.  Ensur e ECO- HL- SP and ECO- LL- SP 
each have a 1 degr ee C 2 degr ees F deadband.

3. 2. 7. 8   Hot  Deck Coi l  Cont r ol

3. 2. 7. 8. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  modul at e t he hot  deck heat i ng coi l  val ve t o 
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mai nt ai n t he hot  deck t emper at ur e ( HD- T)  at  set poi nt  ( HD- T- SP)  as shown.   
When t hi s l oop i s di sabl ed,  c l ose t he hot  deck coi l  val ve.

[ 3. 2. 7. 8. 2   DDC Har dwar e Reset

Reset  t he hot  deck t emper at ur e set poi nt  ( HD- T- SP)  usi ng a l i near  r eset  
schedul e as shown.   Base r eset  of  t he set poi nt  ( HD- T- SP)  on [ Out si de Ai r  
Temper at ur e]  [ Col dest  Zone Temper at ur e] .

] 3. 2. 7. 9   Col d Deck Coi l  Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he col d deck cool i ng coi l  val ve t o 
mai nt ai n t he col d deck t emper at ur e ( CD- T)  at  set poi nt  ( CD- T- SP)  as shown.   
When t hi s l oop i s di sabl ed,  c l ose t he col d deck cool i ng coi l  val ve.

3. 2. 7. 10   Zone Temper at ur e Cont r ol

When t hi s l oop i s enabl ed:

3. 2. 7. 10. 1   Zone Temper at ur e Set poi nt

Ensur e zone t emper at ur e set poi nt  ( ZN- T- SP)  i s at  t he conf i gur ed set poi nt  
or  at  t he occupant - adj ust abl e set poi nt  v i a t he wal l - mount ed t her most at ,  as 
shown.

3. 2. 7. 10. 2   DDC Har dwar e Modul at i on

Modul at e t he hot  deck and col d deck damper s t o mai nt ai n zone t emper at ur e 
( ZN- T)  at  set poi nt  ( ZN- T- SP) .

3. 2. 8   Mul t i zone wi t h Hot  Deck Bypass [ wi t h] [ wi t hout ]  Ret ur n Fan

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  NOTE:  Edi t  t he sequence and dr awi ngs as necessar y 
f or  syst ems wi t h/ wi t hout  a r et ur n f an,  pr eheat  coi l ,  
economi zer ,  and ot her  pr oj ect  speci f i c  cont r ol  l oop 
r equi r ement s.

2)  Mi ni mum out si de ai r  f l ow cont r ol  can be 
accompl i shed sever al  di f f er ent  ways.   Ref er  t o t he 
UFC,  but  don' t  use f l ow measur ement  i n a const ant  
vol ume syst em.

3)  The i ncl usi on of  f i l t er  pr essur e swi t ches shoul d 
be coor di nat ed wi t h t he l ocal  O&M st af f .   Pr essur e 
swi t ches may not  be desi r ed/ needed,  par t i cul ar l y i f  
f i l t er s ar e r epl aced on a r egul ar  schedul e.   Edi t  
t he Poi nt s Schedul e and Cont r ol  Schemat i c as 
r equi r ed.

4)  I ndi cat e t he Syst em Schedul er  and M&C Sof t war e 
Occupancy Schedul e on t he Occupancy Schedul e 
dr awi ng.   The desi gner  needs t o coor di nat e Syst em 
Schedul er  ( occupancy mode det er mi nat i on)  wi t h space 
occupancy sensor  i nput  and pushbut t on over r i de 
swi t ch i nput  use.   As descr i bed i n t he Syst em 
Schedul er  sequence,  ' occupi ed'  i nput s f r om 2 
di f f er ent  spaces ar e r equi r ed t o hel p avoi d needl ess 
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t ur ni ng on of  t he syst em ( due t o c l eani ng st af f  or  
secur i t y st af f  passi ng t hr ough af t er  hour s) .

5)  Absence of  f an pr oof ( s)  or  act i vat i on of  any 
saf et y wi l l  r esul t  i n syst em shut down.   The syst em 
r emai ns shut down unt i l  manual l y r eset  devi ces ar e 
r eset  and a manual  r eset  but t on ( RST- BUT) ,  l ocal  t o 
t he DDC cont r ol l er ,  i s  pr essed.   Reset  coul d al so be 
per f or med f r om a wor kst at i on ( v i a SNVT)  or  l ocal  
di spl ay panel  ( LDP) .   I t  i s  r ecommended t hat  you 
coor di nat e t he deci s i on wi t h t he l ocal  O&M st af f .   
Edi t  t he Cont r ol  Logi c Di agr am and Poi nt s Schedul e 
t o i ndi cat e whi ch r eset  met hod i s t o t o be pr ovi ded 
by t he Cont r act or .

6)  The har dwar e ( pr oduct )  speci f i cat i on r equi r es 
t hat  t he l ow l i mi t  ( f r eezest at )  devi ce i ncl ude a 
manual  r eset  at  t he devi ce.   I n t he event  of  
shut down due t o f r eeze st at  t r i p t he syst em wi l l  
r emai n shut down unt i l  t he devi ce i s r eset  and a 
separ at e DDC r eset ,  as descr i bed above,  i s al so used.

7)  Smoke cont r ol  i s  not  addr essed i n t hi s gui de 
speci f i cat i on.   Smoke cont r ol  sequence of  oper at i on 
f or  each f an syst em,  i f  beyond t he r equi r ement s 
descr i bed,  wi l l  be devel oped by t he desi gner ,  based 
on t he r equi r ement s and par amet er s of  t he pr oj ect .   
The desi gner  wi l l  account  f or  oper at i on of  damper s 
and f ans f or  pr essur i zat i on and manual  over r i de of  
i nt er l ocks t o t he f i r e al ar m syst em.   Al l  aut omat i c 
over r i des of  nor mal  HVAC cont r ol  sequences wi l l  be 
act i vat ed t hr ough t he f i r e pr ot ect i on and smoke 
cont r ol  i nt er f ace panel  t hat  t he desi gner  wi l l  
desi gn f or  t he pr oj ect .   Wi t h t he pr esent  cont r ol  
sequence,  i n t he event  of  shut down due t o smoke 
det ect or  i nput  t he syst em wi l l  r emai n shut down unt i l  
t he smoke det ect or  i s r eset  and a separ at e DDC 
r eset ,  as descr i bed above,  i s al so used.   The Fi r e 
Al ar m Panel  ( FAP)  i nput  t akes pr ecedence over  any 
DDC i nput  t o f or ce t he f an( s)  t o r un.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and i ndi cat ed on t he Poi nt s 
Schedul e.   Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  must  be 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 8. 1   HAND- OFF- AUTO Swi t ches

Suppl y f an mot or  st ar t er  must  accept  a Fi r e Al ar m Panel  ( FAP)  s i gnal  t hat  
t akes pr ecedence over  al l  ot her  st ar t er  i nput s and swi t ches and must  st ar t  
t he f an.   The f an mot or  st ar t er  must  accept  an occupant  accessi bl e 
emer gency shut of f  swi t ch as shown.   The suppl y f an mot or  st ar t er  must  have 
an H- O- A swi t ch:

3. 2. 8. 1. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  st ar t  and cont i nuousl y r un t he 
suppl y f an,  subj ect  t o Saf et i es.
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3. 2. 8. 1. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  st op t he suppl y f an.

3. 2. 8. 1. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  r un t he suppl y f an subj ect  t o t he 
Suppl y Fan St ar t / St op ( SF- SS) command and Saf et i es.

[ 3. 2. 8. 2   Ret ur n Fan Mot or  St ar t er

Ret ur n f an mot or  st ar t er  must  accept  a Fi r e Al ar m Panel  ( FAP)  s i gnal  t hat  
t akes pr ecedence over  al l  ot her  st ar t er  i nput s and swi t ches must  st ar t  t he 
f an.   The r et ur n f an mot or  st ar t er  must  have an H- O- A swi t ch:

3. 2. 8. 2. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  r un t he r et ur n f an subj ect  t o 
Saf et i es.

3. 2. 8. 2. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he r et ur n f an must  be of f .

3. 2. 8. 2. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  r un t he r et ur n f an subj ect  t o t he 
suppl y f an r unni ng.

] 3. 2. 8. 3   Occupancy Modes

Obt ai n t he syst em' s Occupancy Mode i nput  f r om t he Syst em Schedul er  as 
speci f i ed and i ndi cat ed.   Oper at e t he syst em i n one of  t he f ol l owi ng 
modes:  Occupi ed,  Unoccupi ed[ ,  or  War mUp/ Cool Down] .

3. 2. 8. 4   Syst em Enabl e and Loop Enabl e

3. 2. 8. 4. 1   Occupi ed Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Enabl e al l  
cont r ol  l oops.   Al so enabl e t he Zone Temper at ur e Cont r ol  l oops ser vi ced by 
t he AHU.

3. 2. 8. 4. 2   Unoccupi ed Mode

Whi l e t he bui l di ng t emper at ur e ( BLDG- T)  i s above t he l ow l i mi t  set poi nt  
( BLDG- T- LL) ,  di sabl e al l  cont r ol  l oops and do not  r un t he suppl y f an.   
When BLDG- T dr ops bel ow BLDG- T- LL ( wi t h a 3 degr ees C 5 degr ees F 
deadband) ,  enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) ,  and 
enabl e al l  Zone Temper at ur e Cont r ol  l oops.   Di sabl e t he Mi ni mum Out si de 
Ai r  Fl ow Cont r ol ,  Mi xed Ai r  Temper at ur e Cont r ol  Wi t h Economi zer ,  and Col d 
Deck Coi l  Cont r ol  l oops.

[ 3. 2. 8. 4. 3   War m Up /  Cool  Down Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Di sabl e t he 
Mi ni mum Out si de Ai r  Fl ow Cont r ol  l oop and enabl e al l  ot her  cont r ol  l oops.   
Al so enabl e t he Zone Temper at ur e Cont r ol  l oops ser vi ced by t he AHU.
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] 3. 2. 8. 5   Pr oof s and Saf et i es

The suppl y f an[ ,  r et ur n f an, ]  and al l  DDC Har dwar e cont r ol  l oops ar e 
subj ect  t o Pr oof s and Saf et i es.  Di r ect - har dwi r e i nt er l ocksaf et i es t o t he 
f an st ar t er  c i r cui t  as shown.   Moni t or  al l  pr oof s and saf et i es and di sabl e 
al l  cont r ol  l oops and command t he AHU f an of f  unt i l  r eset  due t o f ai l ur e 
of  any pr oof  or  act i vat i on of  any saf et y.

3. 2. 8. 5. 1   Pr oof s

a.   Suppl y f an st at us ( pr oof )  ( SF- S)

[ b.   Ret ur n f an st at us ( pr oof )  ( RF- S) ]

3. 2. 8. 5. 2   Saf et i es

a.   Mi xed ai r  t emper at ur e l ow l i mi t  ( f r eeze st at )  ( MA- T- LL)

b.   Suppl y ai r  smoke ( SA- SMK)

[ c.   Ret ur n ai r  smoke ( RA- SMK) ]

3. 2. 8. 5. 3   DDC Har dwar e Reset

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s 
Schedul e dr awi ng.

3. 2. 8. 6   Mi ni mum Out si de Ai r  Fl ow Cont r ol

When t hi s l oop i s enabl ed,  open t he 2- posi t i on mi ni mum out si de ai r  damper  
t o i nt r oduce t he mi ni mum out si de ai r  f ol l ow quant i t y as shown.   When t hi s 
l oop i s di sabl ed,  c l ose t he mi ni mum out si de ai r  damper .

3. 2. 8. 7   Mi xed Ai r  Temper at ur e Cont r ol  Wi t h Economi zer

3. 2. 8. 7. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  and t he Economi zer  i s ON as det er mi ned by t he 
Economi zer  Enabl e Logi c,  modul at e t he economi zer  out si de ai r ,  r el i ef ,  and 
r et ur n ai r  damper s t o mai nt ai n t he mi xed ai r  t emper at ur e ( MA- T)  at  
set poi nt  ( MA- T- SP)  as shown.

3. 2. 8. 7. 2   Di sabl ed Loop

When t hi s l oop i s di sabl ed,  or  t he Economi zer  i s OFF as det er mi ned by t he 
Economi zer  Enabl e Logi c,  c l ose t he economi zer  out si de ai r  and r el i ef  ai r  
damper s,  and open t he r et ur n ai r  damper .

3. 2. 8. 7. 3   Economi zer  Enabl e Logi c

Ensur e t he economi zer  i s ON when t he out si de ai r  dr y bul b t emper at ur e i s 
bet ween t he hi gh l i mi t  ( ECO- HL- SP)  and l ow l i mi t  ( ECO- LL- SP)  set poi nt s as 
shown.   Ot her wi se t he Economi zer  i s OFF.  Ensur e ECO- HL- SP and ECO- LL- SP 
each have a 1 degr ee C 2 degr ees F deadband.
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3. 2. 8. 8   Col d Deck Coi l  Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he cool i ng coi l  val ve t o mai nt ai n t he 
col d deck suppl y ai r  t emper at ur e ( SA- T)  at  set poi nt  ( SA- T- SP)  as shown.   
When t hi s l oop i s di sabl ed,  c l ose t he cool i ng coi l  val ve.

3. 2. 8. 9   Zone Temper at ur e Cont r ol  

a.   Ensur e t he zone t emper at ur e set poi nt  ( ZN- T- SP)  i s at  t he conf i gur ed 
set poi nt  or  at  t he occupant - adj ust abl e set poi nt  v i a t he wal l - mount ed 
t her most at ,  as shown.

b.   Modul at e t he zone bypass and col d deck damper s,  and t he zone heat i ng 
coi l  val ve t o mai nt ai n zone t emper at ur e ( ZN- T)  at  set poi nt  ( ZN- T- SP) .   
Per f or m sequenci ng as shown:  Upon a r i se i n zone t emper at ur e above 
zone t emper at ur e set poi nt ,  subj ect  t o t he zone t emper at ur e set poi nt  
deadband as shown,  modul at e t he zone col d deck damper  t owar ds open as 
t he bypass deck damper  modul at es t owar ds cl osed.   Upon a f al l  i n zone 
t emper at ur e bel ow zone t emper at ur e set poi nt ,  subj ect  t o t he deadband 
as shown,  ensur e t he bypass damper  i s f ul l y  opened and t he zone 
heat i ng val ve modul at es t owar ds open.

c.   For  syst ems wi t h el ect r i c r esi st ance heat i ng el ement s,  r equi r e pr oof  
of  ai r  f l ow bef or e act i vat i ng t he heat i ng el ement s.

3. 2. 9   Var i abl e Ai r  Vol ume Syst em [ wi t h] [ wi t hout ]  Ret ur n Fan

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Edi t  t he sequence and dr awi ngs as necessar y f or  
syst ems wi t h/ wi t hout  a r et ur n f an,  pr eheat  coi l ,  
economi zer ,  and ot her  pr oj ect  speci f i c  cont r ol  l oop 
r equi r ement s.

2)  Mi ni mum out si de ai r  f l ow cont r ol  can be 
accompl i shed sever al  di f f er ent  ways.   Ref er  t o t he 
UFC.

3)  The i ncl usi on of  f i l t er  pr essur e swi t ches shoul d 
be coor di nat ed wi t h t he l ocal  O&M st af f .   Pr essur e 
swi t ches may not  be desi r ed/ needed,  par t i cul ar l y i f  
f i l t er s ar e r epl aced on a r egul ar  schedul e.   Edi t  
t he Poi nt s Schedul e and Cont r ol  Schemat i c as 
r equi r ed.

4)  Thi s spec does not  i ncl ude a var i abl e f r equency 
dr i ve ( VFD)  speci f i cat i on.   Speci f y a VFD t hat  meet s 
t he r equi r ement s of  t he cont r ol  sequence i ncl udi ng 
t he i nt egr al  H- O- A and a saf et y shut down i nput  
c i r cui t  t hat  i s  separ at e f r om t he st ar t / st op i nput  
c i r cui t  and Fi r e Al ar m Panel  ( FAP)  over r i de swi t ch.

5)  I ndi cat e t he Syst em Schedul er  and M&C Sof t war e 
Occupancy Schedul e on t he Occupancy Schedul e 
dr awi ng.   The desi gner  needs t o coor di nat e Syst em 
Schedul er  ( occupancy mode det er mi nat i on)  wi t h space 
occupancy sensor  i nput  and pushbut t on over r i de 
swi t ch i nput  use.   As descr i bed i n t he Syst em 
Schedul er  sequence,  ' occupi ed'  i nput s f r om 2 
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di f f er ent  spaces ar e r equi r ed t o hel p avoi d needl ess 
t ur ni ng on of  t he syst em ( due t o c l eani ng st af f  or  
secur i t y st af f  passi ng t hr ough af t er  hour s) .

6)  Absence of  f an pr oof ( s)  or  act i vat i on of  any 
saf et y wi l l  r esul t  i n syst em shut down.   The syst em 
r emai ns shut down unt i l  manual l y r eset  devi ces ar e 
r eset  and a manual  r eset  but t on ( RST- BUT) ,  l ocal  t o 
t he DDC cont r ol l er ,  i s  pr essed.   Reset  coul d al so be 
per f or med f r om a wor kst at i on ( v i a SNVT)  or  l ocal  
di spl ay panel  ( LDP) .   I t  i s  r ecommended t hat  you 
coor di nat e t he deci s i on wi t h t he l ocal  O&M st af f .   
Edi t  t he Cont r ol  Logi c Di agr am and Poi nt s Schedul e 
t o i ndi cat e whi ch r eset  met hod i s t o t o be pr ovi ded 
by t he Cont r act or .

7)  The har dwar e ( pr oduct )  speci f i cat i on r equi r es 
t hat  t he l ow l i mi t  ( f r eezest at )  devi ce i ncl ude a 
manual  r eset  at  t he devi ce.   I n t he event  of  
shut down due t o f r eeze st at  t r i p t he syst em wi l l  
r emai n shut down unt i l  t he devi ce i s r eset  and a 
separ at e DDC r eset ,  as descr i bed above,  i s al so used.

8)  Smoke cont r ol  i s  not  addr essed i n t hi s gui de 
speci f i cat i on.   Smoke cont r ol  sequence of  oper at i on 
f or  each f an syst em,  i f  beyond t he r equi r ement s 
descr i bed,  wi l l  be devel oped by t he desi gner  based 
on t he r equi r ement s and par amet er s of  t he pr oj ect .   
The desi gner  wi l l  account  f or  oper at i on of  damper s 
and f ans f or  pr essur i zat i on and manual  over r i de of  
i nt er l ocks t o t he f i r e al ar m syst em.   Al l  aut omat i c 
over r i des of  nor mal  HVAC cont r ol  sequences wi l l  be 
act i vat ed t hr ough t he f i r e pr ot ect i on and smoke 
cont r ol  i nt er f ace panel  t hat  t he desi gner  wi l l  
desi gn f or  t he pr oj ect .   Wi t h t he pr esent  cont r ol  
sequence,  i n t he event  of  shut down due t o smoke 
det ect or  i nput  t he syst em wi l l  r emai n shut down unt i l  
t he smoke det ect or  i s r eset  and a separ at e DDC 
r eset ,  as descr i bed above,  i s al so used.   The Fi r e 
Al ar m Panel  ( FAP)  i nput  t akes pr ecedence over  any 
DDC i nput  t o f or ce t he f an( s)  t o r un.  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 2. 9. 1   HAND- OFF- AUTO Swi t ches

Pr ovi de suppl y f an var i abl e f r equency dr i ve ( VFD)  uni t  t o accept  a Fi r e 
Al ar m Panel  ( FAP)  s i gnal  t hat  t akes pr ecedence over  al l  ot her  VFD i nput s 
and swi t ches and causes t he VFD t o r un at  100 per cent  speed.   Pr ovi de VFD 
t hat  accept s an occupant  accessi bl e emer gency shut of f  swi t ch as shown.   
Pr ovi de suppl y f an var i abl e f r equency dr i ve ( VFD)  uni t  wi t h an i nt egr al  
H- O- A swi t ch:  
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3. 2. 9. 1. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  st ar t  t he suppl y f an and r un 
cont i nuousl y,  subj ect  t o Saf et i es.  Ensur e f an speed i s under  
manual - oper at or  cont r ol .

3. 2. 9. 1. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  st op t he suppl y f an.

3. 2. 9. 1. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  r un t he suppl y f an subj ect  t o t he 
Suppl y Fan St ar t / St op Si gnal  ( SF- SS)  and Saf et i es.   Ensur e f an speed i s 
under  cont r ol  of  t he DDC Har dwar e.

[ 3. 2. 9. 2   Ret ur n Fan Var i abl e Fr equency Dr i ve

Pr ovi de r et ur n f an var i abl e f r equency dr i ve ( VFD)  uni t  t hat  accept s a Fi r e 
Al ar m Panel  ( FAP)  s i gnal  t hat  t akes pr ecedence over  al l  ot her  VFD i nput s 
and swi t ches and causes t he VFD t o r un at  100 per cent  speed.   Pr ovi de 
r et ur n f an var i abl e f r equency dr i ve ( VFD)  uni t  wi t h an i nt egr al  H- O- A 
swi t ch:

3. 2. 9. 2. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  r un t he r et ur n f an subj ect  t o 
Saf et i es.   Ensur e f an speed i s under  manual - oper at or  cont r ol .

3. 2. 9. 2. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he r et ur n f an i s of f .

3. 2. 9. 2. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  r un t he r et ur n f an subj ect  t o t he 
suppl y f an r unni ng.   Ensur e f an speed i s under  cont r ol  of  t he DDC Har dwar e.

] 3. 2. 9. 3   Occupancy Modes

Obt ai n Occupancy Mode i nput  f r om t he Syst em Schedul er  as speci f i ed and 
shown.   Oper at e t he syst em i n one of  t he f ol l owi ng modes:  Occupi ed,  
Unoccupi ed[ ,  or  War m Up/ Cool  Down] .

3. 2. 9. 4   Pr oof s and Saf et i es

The suppl y f an[ ,  r et ur n f an, ]  and al l  DDC Har dwar e cont r ol  l oops ar e 
subj ect  t o Pr oof s and Saf et i es.   Di r ect - har dwi r e i nt er l ock saf et i es t o t he 
VFD as shown.   Moni t or  al l  pr oof s and saf et i es and di sabl e al l  cont r ol  
l oops and command t he AHU f an of f  unt i l  r eset  due t o f ai l ur e of  any pr oof  
or  act i vat i on of  any saf et y.

3. 2. 9. 4. 1   Pr oof s

a.   Suppl y f an st at us ( SF- S)

[ b.   Ret ur n f an st at us ( RF- S) ]
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3. 2. 9. 4. 2   Saf et i es

a.   Pr eheat  coi l  di schar ge ai r  t emper at ur e l ow l i mi t  ( f r eezest at )  
( PH- DA- T- LL)  f or  syst ems wi t h a pr eheat  coi l .   Cool i ng coi l  di schar ge 
ai r  t emper at ur e l ow l i mi t  ( f r eezest at )  ( CLG- DA- T- LL)  f or  al l  ot her  
syst ems

b.   Suppl y ai r  duct  pr essur e hi gh l i mi t  ( SA- P- HL)

c.   Suppl y ai r  smoke ( SA- SMK)

d.   Ret ur n ai r  smoke ( RA- SMK)

3. 2. 9. 4. 3   DDC Har dwar e Reset

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s 
Schedul e dr awi ng.

3. 2. 9. 5   Syst em Enabl e and Loop Enabl e

3. 2. 9. 5. 1   Occupi ed Mode

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Enabl e al l  
cont r ol  l oops.  

3. 2. 9. 5. 2   Unoccupi ed Mode

Whi l e t he bui l di ng t emper at ur e ( BLDG- T)  i s above t he l ow l i mi t  set poi nt  
( BLDG- T- LL)  di sabl e al l  cont r ol  l oops and do not  r un t he suppl y f an.   When 
BLDG- T dr ops bel ow BLDG- T- LL ( wi t h a 3 degr ees C 5 degr ees F deadband) ,  
enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) ,  enabl e t he 
Suppl y Duct  St at i c Pr essur e Cont r ol [ ,  Ret ur n Fan Vol ume Cont r ol ] [ ,  Pr eheat  
Cont r ol ]  l oops.   Di sabl e t he Mi ni mum Out si de Ai r  Fl ow Cont r ol ,  Mi xed Ai r  
Temper at ur e Cont r ol ,  and Cool i ng Coi l  Cont r ol  l oops.

[ 3. 2. 9. 5. 3   War m Up/ Cool  Down

Enabl e t he suppl y f an ( SYS- ENA)  and command t o r un ( SF- SS) .   Di sabl e t he 
Mi ni mum Out si de Ai r  Fl ow Cont r ol  l oop and enabl e al l  ot her  cont r ol  l oops.

] 3. 2. 9. 6   Fan Capaci t y Cont r ol

3. 2. 9. 6. 1   Suppl y Duct  St at i c Pr essur e Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he suppl y f an var i abl e f r equency 
dr i ve uni t  t o mai nt ai n t he duct  st at i c pr essur e ( SA- P)  at  set poi nt  
( SA- P- SP)  as shown,  as measur ed by t he duct  st at i c pr essur e t ap and sensor  
as shown.   When t hi s l oop i s di sabl ed,  ensur e t he DDC Har dwar e capaci t y 
modul at i on out put  t o t he VFD i s zer o per cent .

[ 3. 2. 9. 6. 2   Ret ur n Fan Vol ume Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he r et ur n f an var i abl e f r equency 
dr i ve uni t  t o mai nt ai n a const ant  vol umet r i c ai r f l ow di f f er ence at  
set poi nt  ( F- DI FF- SP)  as shown,  as measur ed by t he ai r f l ow measur ement  
ar r ays l ocat ed i n t he suppl y and r et ur n duct s as shown.   When t hi s l oop i s 
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di sabl ed,  ensur e t he out put  t o t he VFD i s zer o per cent .

] 3. 2. 9. 7   Mi ni mum Out si de Ai r  Fl ow Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he mi ni mum out si de ai r  damper  t o 
mai nt ai n t he mi ni mum OA vol umet r i c f l ow ( MI NOA- F)  at  set poi nt  ( MI NOA- F- SP)  
as shown.   When t hi s l oop i s di sabl ed,  c l ose t he mi ni mum out si de ai r  
damper .

3. 2. 9. 8   Mi xed Ai r  Temper at ur e Cont r ol  Wi t h Economi zer

3. 2. 9. 8. 1   Enabl ed Loop

When t hi s l oop i s enabl ed,  and t he Economi zer  i s ON as det er mi ned by t he 
Economi zer  Enabl e Logi c,  modul at e t he economi zer  out si de ai r ,  r el i ef ,  and 
r et ur n ai r  damper s t o mai nt ai n t he mi xed ai r  t emper at ur e ( MA- T)  at  
set poi nt  ( MA- T- SP)  as shown.

3. 2. 9. 8. 2   Di sabl ed Loop

When t hi s l oop i s di sabl ed,  or  t he Economi zer  i s OFF as det er mi ned by t he 
Economi zer  Enabl e Logi c,  c l ose t he economi zer  out si de ai r  and r el i ef  ai r  
damper s,  and open t he r et ur n ai r  damper .

3. 2. 9. 8. 3   Economi zer  Enabl e Logi c

Ensur e t he economi zer  i s ON when t he out si de ai r  dr y bul b t emper at ur e i s 
bet ween t he hi gh l i mi t  ( ECO- HL- SP)  and l ow l i mi t  ( ECO- LL- SP)  set poi nt s as 
shown.   Ot her wi se t he Economi zer  i s OFF.  Ensur e ECO- HL- SP and ECO- LL- SP 
each have a 1 degr ee C 2 degr ees F deadband.

3. 2. 9. 9   Cool i ng Coi l  Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he cool i ng coi l  val ve t o mai nt ai n t he 
suppl y ai r  t emper at ur e ( SA- T)  set poi nt  ( SA- T- SP)  as shown.   When t hi s l oop 
i s di sabl ed,  c l ose t he cool i ng coi l  val ve.

[ 3. 2. 9. 10   Pr eheat  Coi l  Cont r ol

When t hi s l oop i s enabl ed,  modul at e t he pr eheat  coi l  val ve t o mai nt ai n t he 
pr eheat  coi l  di schar ge ai r  t emper at ur e ( PH- DA- T)  at  set poi nt  ( PH- DA- T- SP)  
as shown.   When t hi s l oop i s di sabl ed,  c l ose t he pr eheat  coi l  val ve.

] 3. 3   SEQUENCES OF OPERATI ON FOR TERMI NAL UNI TS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  t he VAV Box Sequences:
1)  Show t he occupancy schedul e ( days/ t i mes)  on t he 
Occupancy Schedul e dr awi ng.   For  s i mpl i c i t y,  i t  i s  
r ecommended t hat  al l  boxes,  ser ved by a common ai r  
handl er ,  oper at e on t he same schedul e.

2)  Space occupancy i nput ( s)  may consi st  of  an 
occupancy sensor  and/ or  a l ocal  push- but t on.   
I ndi cat e t he use of  a sensor  and/ or  push- but t on by 
pl aci ng an ' X'  i n t he ' Ther most at  and Occupancy 
Sensor   Schedul e' .   I f  a push- but t on i s used,  show 
t he over r i de t i me dur at i on i n t he Schedul e.   Not e 
t hat  t he occupancy sensor  speci f i cat i on r equi r es  a 

SECTI ON 23 09 93  Page 43



del ay t hat  i s adj ust abl e bet ween 30 seconds and 15 
mi nut es.  I f  a del ay out si de of  t hi s r ange i s needed 
edi t  t he Occupancy Sensor  Pr oduct  speci f i cat i on i n 
PART 2

3)  For  each VAV box t her most at ,  i ndi cat e i f  t he zone 
t emper at ur e set poi nt  wi l l  be occupant  adj ust abl e by 
pl aci ng an ' X'  i n t he ' Ther most at  and Occupancy 
Sensor  Schedul e' .   For  non- occupant - adj ust abl e 
set poi nt s,  show t he set poi nt  i n t he Poi nt s 
Schedul e.   The i nt ent  i s t hat  t he Cont r act or  
pr ovi des one or  t he ot her  as shown.   
Non- occupant - adj ust abl e set poi nt s ar e adj ust abl e by 
a syst em oper at or  usi ng a l ocal  di spl ay panel  ( LDP)  
or  oper at or  wor kst at i on ( and appr opr i at e sof t war e) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 3. 1   Zone Temper at ur e Cont r ol  -  Cool i ng- Onl y VAV Box

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 3. 1. 1   Occupancy Modes

3. 3. 1. 1. 1   Occupi ed

Ensur e t he VAV box DDC Har dwar e i s i n t he Occupi ed Mode when t he l ocal  
space occupancy i nput ( s)  ( ZN- OCC)  i ndi cat e t hat  t he space i s occupi ed or  
when t he i nput  f r om t he Syst em Schedul er  ( SYS- OCC)  i s occupi ed.

3. 3. 1. 1. 2   Unoccupi ed

The VAV box DDC Har dwar e must  be i n t he Unoccupi ed Mode when t he l ocal  
space occupancy i nput ( s)  ( ZN- OCC)  i ndi cat e t hat  t he space i s unoccupi ed 
and t he i nput  f r om t he Syst em Schedul er  ( SYS- OCC)  i s unoccupi ed.

Saf et i es

Thi s syst em has no saf et i es.

3. 3. 1. 2   Zone Temper at ur e Cont r ol

3. 3. 1. 2. 1   Occupi ed Mode

I n t he Occupi ed Mode t he zone t emper at ur e set poi nt  ( ZN- T- SP)  must  be at  
t he conf i gur ed set poi nt  or  at  t he occupant - adj ust abl e set poi nt  v i a t he 
wal l - mount ed t her most at ,  as shown.   The DDC Har dwar e must  modul at e t he VAV 
box damper  t o mai nt ai n VAV box suppl y ai r  f l ow ( VAV- SA- F)  at  set poi nt  as 
measur ed by a mul t i - poi nt  f l ow sensi ng el ement  at  t he i nl et  t o t he VAV 
box.   Sequenceas i ndi cat ed:   Upon a r i se i n zone t emper at ur e ( ZN- T)  above 
zone set poi nt  ( ZN- T- SP) ,  subj ect  t o t he zone t emper at ur e set poi nt  deadband 
as i ndi cat ed,  adj ust  t he ai r f l ow set poi nt  bet ween mi ni mum and maxi mum f l ow 
based on t he di f f er ence bet ween zone t emper at ur e and zone t emper at ur e 
set poi nt  as i ndi cat ed.
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3. 3. 1. 2. 2   Unoccupi ed Mode

I n t he Unoccupi ed Mode,  ensur e t he VAV box damper  i s at  i t s  mi ni mum 
posi t i on.

3. 3. 2   Zone Temper at ur e Cont r ol  -  VAV Box wi t h Reheat

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 3. 2. 1   Occupancy Modes

3. 3. 2. 1. 1   Occupi ed

Ensur e t he VAV box DDC Har dwar e i s i n t he Occupi ed Mode when t he l ocal  
space occupancy i nput ( s)  ( ZN- OCC)  i ndi cat e t hat  t he space i s occupi ed or  
when t he i nput  f r om t he Syst em Schedul er  ( SYS- OCC)  i s occupi ed.

3. 3. 2. 1. 2   Unoccupi ed

Ensur e t he VAV box DDC Har dwar e i s i n t he Unoccupi ed Mode when t he l ocal  
space occupancy i nput ( s)  ( ZN- OCC)  i ndi cat e t hat  t he space i s unoccupi ed 
and t he i nput  f r om t he Syst em Schedul er  ( SYS- OCC)  i s unoccupi ed.

3. 3. 2. 2   Saf et i es

For  VAV boxes wi t h el ect r i c r esi st ance heat i ng el ement s,  r equi r e pr oof  of  
ai r  f l ow bef or e act i vat i ng t he heat i ng el ement s.

3. 3. 2. 3   Zone Temper at ur e Cont r ol

a.   I n t he Occupi ed Mode,  ensur e t he zone t emper at ur e set poi nt  ( ZN- T- SP)  
i s at  t he conf i gur ed set poi nt  or  at  t he occupant - adj ust abl e set poi nt  
v i a t he wal l - mount ed t her most at ,  as shown.  

b.   I n t he Unoccupi ed Mode,  ensur e t he zone t emper at ur e set poi nt  ( ZN- T- SP)  
i s at  t he conf i gur ed set poi nt  as shown.

c.   Modul at e t he VAV box damper  t o mai nt ai n VAV box suppl y ai r  f l ow 
( VAV- SA- F)  at  set poi nt  as measur ed by a mul t i - poi nt  f l ow sensi ng 
el ement  at  t he i nl et  t o t he VAV box.   Per f or m sequenci ng as shown:  
Upon a r i se i n zone t emper at ur e above zone t emper at ur e set poi nt  
( ZN- T- SP) ,  subj ect  t o t he zone t emper at ur e set poi nt  deadband as shown,  
adj ust  t he ai r f l ow set poi nt bet ween mi ni mum and maxi mum f l ow based on 
t he di f f er ence bet ween zone t emper at ur e and zone t emper at ur e set poi nt  
as shown.   Upon a f al l  i n zone t emper at ur e bel ow zone t emper at ur e 
set poi nt ,  subj ect  t o t he deadband as shown,  mai nt ai n t he ai r f l ow at  a 
f i xed ai r  f l ow set poi nt  ( wi t h a set t i ng i ndependent  of  t he cool i ng 
mi ni mum ai r  f l ow) ,  and modul at e t he heat i ng val ve t owar ds open or  
c i c l e t he st aged el ect r i c r esi st ance heat i ng coi l ( s)  on i n sequence.

3. 3. 3   Zone Temper at ur e Cont r ol  -  Fan Power ed VAV Box

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s sequence i s appl i cabl e t o bot h Ser i es 
and Par al l el  f an power ed VAV boxes.
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As speci f i ed i n Sect i on 23 30 00 HVAC AI R 
DI STRI BUTI ON,  f ans l ocat ed i n ser i es f an- power ed VAV 
boxes must  st ar t  whenever  t he AHU f an t hat  ser ves 
t hese boxes i s st ar t ed.  

Sel ect  appr opr i at e f an cont r ol  t ext  f or  ser i es or  
par al l el  appl i cat i on.   Not e t hat  s i nce an unoccupi ed 
AHU cannot  r un except  t o pr ovi de heat i ng,  unoccupi ed 
zone t emper at ur e set poi nt  deadband shoul d be l ar ge 
enough t o pr event  an unoccupi ed VAV f r om at t empt i ng 
t o pr ovi de cool i ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 3. 3. 1   Occupancy Modes

3. 3. 3. 1. 1   Occupi ed

Ensur e t he VAV box DDC Har dwar e i s i n t he Occupi ed Mode when t he l ocal  
space occupancy i nput ( s)  ( ZN- OCC)  i ndi cat e t hat  t he space i s occupi ed or  
when t he i nput  f r om t he Syst em Schedul er  ( SYS- OCC)  i s occupi ed.

3. 3. 3. 1. 2   Unoccupi ed

Ensur e t he VAV box DDC Har dwar e i s i n t he Unoccupi ed Mode when t he l ocal  
space occupancy i nput ( s)  ( ZN- OCC)  i ndi cat e t hat  t he space i s unoccupi ed 
and t he i nput  f r om t he Syst em Schedul er  ( SYS- OCC)  i s unoccupi ed.

3. 3. 3. 2   Saf et i es

For  VAV boxes wi t h el ect r i c r esi st ance heat i ng el ement s,  r equi r e pr oof  of  
ai r  f l ow bef or e act i vat i ng t he heat i ng el ement s.

3. 3. 3. 3   Fan Cont r ol

[ Run ser i es f ans whenever  t he box i s occupi ed or  t he Zone Temper at ur e 
Cont r ol  l oop det er mi nes t hat  t he box i s i n heat i ng mode.   Pr i or  t o 
st ar t i ng t he f an,  c l ose t he suppl y damper .   Pause t he cont r ol l er  af t er  
c l osi ng t he damper  bef or e st ar t i ng t he f an t o ensur e t hat  t he f an i s not  
spi nni ng due t o suppl y ai r  del i ver ed by t he AHU.   Af t er  t he f an st ar t s,  
cont r ol  t he suppl y damper  by t he Zone Temper at ur e Cont r ol  l oop. ] [ Run 
par al l el  f ans whenever  t he Zone Temper at ur e Cont r ol  l oop det er mi nes t hat  
t he box i s i n heat i ng mode. ]

3. 3. 3. 4   Zone Temper at ur e Cont r ol

3. 3. 3. 4. 1   Occupi ed Mode

I n t he Occupi ed Mode,  ensur e t he zone t emper at ur e set poi nt  ( ZN- T- SP)  i s at  
t he conf i gur ed set poi nt  or  at  t he occupant - adj ust abl e set poi nt  v i a t he 
wal l - mount ed t her most at ,  as shown.

3. 3. 3. 4. 2   Unoccupi ed Mode

I n t he Unoccupi ed Mode,  ensur e t he zone t emper at ur e set poi nt  ( ZN- T- SP) i s 
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at  t he conf i gur ed set poi nt  as shown.

3. 3. 3. 4. 3   Sequenci ng

3. 3. 3. 4. 3. 1   Cool i ng Mode

Upon a r i se i n zone t emper at ur e above zone t emper at ur e set poi nt  ( ZN- T- SP) ,  
subj ect  t o t he zone t emper at ur e set poi nt  deadband as shown,  adj ust  t he 
ai r f l ow set poi nt  bet ween mi ni mum and maxi mum based on t he di f f er ence 
bet ween zone t emper at ur e and zone t emper at ur e set poi nt  as shown.  Modul at e 
t he VAV box damper  t o mi x suppl y and pl enum r et ur n ai r  as i t  mai nt ai ns VAV 
box suppl y ai r f l ow ( VAV- SA- F)  at  set poi nt  as measur ed by a mul t i - poi nt  
f l ow sensi ng el ement  at  t he i nl et  t o t he VAV box.

3. 3. 3. 4. 3. 2   Heat i ng Mode

Upon a f al l  i n zone t emper at ur e bel ow zone t emper at ur e set poi nt ,  subj ect  
t o t he deadband as shown,  t he DDC Har dwar e must [  f i r st  t ur n on t he 
par al l el  f an and t hen]  modul at e t he VAV box damper  t o mi x suppl y and 
pl enum r et ur n ai r  t o mai nt ai n a f i xed ai r  f l ow set poi nt  ( wi t h a set t i ng 
i ndependent  of  t he cool i ng mi ni mum ai r  f l ow) ,  and modul at e t he heat i ng 
val ve t owar ds open or  cycl e t he st aged el ect r i c r esi st ance heat i ng coi l ( s)  
on i n sequence.

3. 3. 4   Per i met er  Radi at i on Cont r ol  Sequence

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Show t he occupancy schedul e ( days/ t i mes)  on t he 
Occupancy Schedul e dr awi ng.   For  s i mpl i c i t y,  i t  i s  
r ecommended t hat  al l  uni t s oper at e on t he same 
schedul e.

2)  Space occupancy i nput ( s)  may consi st  of  an 
occupancy sensor  and/ or  a l ocal  push- but t on.  
I ndi cat e t he use of  a sensor  and/ or  push- but t on by 
pl aci ng an ' X'  i n t he Ther most at  Schedul e.   I f  a 
push- but t on i s used,  show t he over r i de t i me dur at i on 
i n t he Schedul e.   Not e t hat  t he occupancy sensor  
speci f i cat i on r equi r es a del ay t hat  i s adj ust abl e 
bet ween 30 seconds and 15 mi nut es.  I f  a del ay 
out si de of  t hi s r ange i s needed edi t  t he Occupancy 
Sensor  Pr oduct  speci f i cat i on i n PART 2

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 3. 4. 1   Occupancy Modes

3. 3. 4. 1. 1   Occupi ed

Ensur e t he r adi at or  DDC Har dwar e i s i n t he Occupi ed Mode when t he l ocal  
space occupancy i nput ( s)  i ndi cat e t hat  t he space i s occupi ed or  when t he 
i nput  f r om t he Syst em Schedul er  i s occupi ed.
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3. 3. 4. 1. 2   Unoccupi ed

Ensur e t he r adi at or  DDC Har dwar e i s i n t he Unoccupi ed Mode when t he l ocal  
space occupancy i nput ( s)  i ndi cat e t hat  t he space i s unoccupi ed and when 
t he i nput  f r om t he Syst em Schedul er  i s unoccupi ed.

3. 3. 4. 2   Saf et i es

Thi s syst em has no saf et i es.  

3. 3. 4. 3   Space Temper at ur e Cont r ol

3. 3. 4. 3. 1   Occupi eed Mode

I n t he Occupi ed Mode,  modul at e t he heat i ng cont r ol  val ve t o mai nt ai n space 
t emper at ur e at  t he conf i gur ed set poi nt  or  at  t he occupant - adj ust abl e 
set poi nt  v i a t he wal l - mount ed t her most at ,  as shown.  

3. 3. 4. 3. 2   Unoccupi ed Mode

I n t he Unoccupi ed Mode,  modul at e t he heat i ng cont r ol  val ve t o mai nt ai n 
space t emper at ur e at  t he conf i gur ed set poi nt  as shown.

3. 3. 5   Uni t  Heat er  and Cabi net  Uni t  Heat er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Show t he occupancy schedul e ( days/ t i mes)  on t he 
Occupancy Schedul e dr awi ng.   For  s i mpl i c i t y,  i t  i s  
r ecommended t hat  al l  uni t s oper at e on t he same 
schedul e.

2)  Space occupancy i nput ( s)  may  consi st  of  an 
occupancy sensor  and/ or  a l ocal  push- but t on.   
I ndi cat e t he use of  a sensor  and/ or  push- but t on by 
pl aci ng an ' X'  i n t he Ther most at  Schedul e.   I f  a 
push- but t on i s used,  show t he over r i de t i me dur at i on 
i n t he Schedul e.   Not e t hat  t he occupancy sensor  
speci f i cat i on r equi r es  a del ay t hat  i s adj ust abl e 
bet ween 30 seconds and  15 mi nut e.  I f  a del ay 
out si de of  t hi s r ange i s needed edi t  t he Occupancy 
Sensor  Pr oduct  speci f i cat i on i n PART 2

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 3. 5. 1   Of f - Aut o Swi t ch

3. 3. 5. 1. 1   OFF

Wi t h t he t her most at  OFF- AUTO swi t ch i n t he OFF posi t i on,  st op t he f an and 
cl ose t he heat i ng cont r ol  val ve.

3. 3. 5. 1. 2   AUTO

Wi t h t he t her most at  OFF- AUTO swi t ch i n t he AUTO posi t i on,  cont r ol  t he uni t  
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i n accor dance wi t h i t s Occupancy Mode.

3. 3. 5. 2   Occupancy Modes

3. 3. 5. 2. 1   Occupi ed

Ensur e t he uni t  heat er  DDC Har dwar e i s i n t he Occupi ed Mode when t he l ocal  
space occupancy i nput ( s)  i ndi cat e t hat  t he space i s occupi ed or  when t he 
i nput  f r om t he Syst em Schedul er  i s occupi ed.

3. 3. 5. 2. 2   Unoccupi ed

Ensur e t he uni t  heat er  DDC Har dwar e i s i n t he Unoccupi ed Mode when t he 
l ocal  space occupancy i nput ( s)  i ndi cat e t hat  t he space i s unoccupi ed and 
when t he i nput  f r om t he Syst em Schedul er  i s unoccupi ed.

3. 3. 5. 3   Saf et i es

Run t he uni t  subj ect  t o t he uni t  manuf act ur er ' s saf et i es.

3. 3. 5. 4   Space Temper at ur e Cont r ol

3. 3. 5. 4. 1   Occupi ed Mode

I n t he Occupi ed Mode,  modul at e t he heat i ng cont r ol  val ve and cycl e t he 
mul t i - speed f an t o mai nt ai n space t emper at ur e at  t he conf i gur ed set poi nt  
or  at  t he occupant - adj ust abl e set poi nt  v i a t he wal l - mount ed t her most at ,  as 
shown.

3. 3. 5. 4. 2   Unoccupi ed Mode

I n t he Unoccupi ed Mode,  modul at e t he heat i ng cont r ol  val ve and cycl e t he 
mul t i - speed f an t o mai nt ai n space t emper at ur e at  t he conf i gur ed set poi nt  
as shown.

3. 3. 6   Gas- Fi r ed I nf r ar ed Heat er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Use of  a Syst em Schedul er  i s l i kel y not  needed i n 
t hi s appl i cat i on.   I f  i t  i s ,  edi t  t he sequence and 
t he dr awi ngs.

2)  Space occupancy i nput ( s)  may consi st  of  an 
occupancy sensor  and/ or  a l ocal  push- but t on.   
I ndi cat e t he use of  a sensor  and/ or  push- but t on by 
pl aci ng an ' X'  i n t he Ther most at  Schedul e.   I f  a 
push- but t on i s used,  show t he over r i de t i me dur at i on 
i n t he Schedul e.   Not e t hat  t he occupancy sensor  
speci f i cat i on r equi r es  a del ay t hat  i s adj ust abl e 
bet ween 30 seconds and 15 mi nut e.   I f  a del ay 
out si de of  t hi s r ange i s needed edi t  t he Occupancy 
Sensor  Pr oduct  speci f i cat i on i n PART 2

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .
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3. 3. 6. 1   On- Of f - Aut o Swi t ch

3. 3. 6. 1. 1   ON

Wi t h t he t her most at  ON- OFF- AUTO swi t ch i n t he ON posi t i on,  ener gi ze t he 
heat er  and r un t he heat er  cont i nuousl y.

3. 3. 6. 1. 2   OFF

Wi t h t he t her most at  ON- OFF- AUTO swi t ch i n t he OFF posi t i on,  de- ener gi ze 
t he heat er .

3. 3. 6. 1. 3   AUTO

Wi t h t he t her most at  ON- OFF- AUTO swi t ch i n t he AUTO posi t i on,  cont r ol  t he 
heat er  i n accor dance wi t h i t s Occupancy Mode.

3. 3. 6. 2   Occupancy Modes

3. 3. 6. 2. 1   Occupi ed

Ensur e t he uni t  DDC Har dwar e i s i n t he Occupi ed Mode when t he l ocal  space 
occupancy i nput ( s)  i ndi cat e t hat  t he space i s occupi ed.

3. 3. 6. 2. 2   Unoccupi ed

Ensur e t he uni t  DDC Har dwar e i s i n t he Unoccupi ed Mode when t he l ocal  
space occupancy i nput ( s)  i ndi cat e t hat  t he space i s unoccupi ed.

3. 3. 6. 3   Saf et i es

Run t he heat er  subj ect  t o t he uni t  manuf act ur er ' s saf et i es.

3. 3. 6. 4   Space Temper at ur e Cont r ol

3. 3. 6. 4. 1   Occupi ed Mode

I n t he Occupi ed Mode,  oper at e t he heat er  t o mai nt ai n space t emper at ur e at  
t he conf i gur ed set poi nt  or  at  t he occupant - adj ust abl e set poi nt  v i a t he 
wal l - mount ed t her most at ,  as i ndi cat ed.

3. 3. 6. 4. 2   Unoccupi ed Mode

I n t he Unoccupi ed Mode,  oper at e t he heat er  t o mai nt ai n space set poi nt  at  
t he conf i gur ed unoccupi ed set poi nt  as i ndi cat ed.

3. 3. 7   Dual  Temper at ur e Fan- Coi l  Uni t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Show t he occupancy schedul e ( days/ t i mes)  on t he 
Occupancy Schedul e dr awi ng.   For  s i mpl i c i t y,  i t  i s  
r ecommended t hat  al l  uni t s oper at e on t he same 
schedul e.

2)  Space occupancy i nput ( s)  may consi st  of  an 
occupancy sensor  and/ or  a l ocal  push- but t on.  
I ndi cat e t he use of  a sensor  and/ or  push- but t on by 
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pl aci ng an ' X'  i n t he Ther most at  Schedul e.   I f  a 
push- but t on i s used,  show t he over r i de t i me dur at i on 
i n t he Schedul e.   Not e t hat  t he occupancy sensor  
speci f i cat i on r equi r es  a del ay t hat  i s adj ust abl e 
bet ween 30 seconds and 15 mi nut e.  I f  a del ay out si de 
of  t hi s r ange i s needed edi t  t he Occupancy Sensor  
Pr oduct  speci f i cat i on i n PART 2

3)  Show 2- way and 3- way val ve sel ect i ons on t he 
Val ve Schedul e.

4)  Fan coi l  uni t s t ypi cal l y have uni t - mount ed 
t her most at s.   I ndi cat e i f  wal l  mount i ng i s desi r ed 
and/ or  show i n t he Ther most at  Schedul e f or  t he 
i ndi v i dual  f an coi l  uni t s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 3. 7. 1   Of f - Aut o Swi t ch

3. 3. 7. 1. 1   OFF

Wi t h t he t her most at  OFF- AUTO swi t ch i n t he OFF posi t i on,  st op t he f an and 
cl ose t he dual - t emper at ur e cont r ol  val ve.

3. 3. 7. 1. 2   AUTO

Wi t h t he t her most at  OFF- AUTO swi t ch i n t he AUTO posi t i on,  cont r ol  t he uni t  
i n accor dance wi t h i t s Occupancy Mode.

3. 3. 7. 2   Occupancy Modes

3. 3. 7. 2. 1   Occupi ed

Ensur e t he uni t  DDC Har dwar e i s i n t he Occupi ed Mode when t he l ocal  space 
occupancy i nput ( s)  i ndi cat e t hat  t he space i s occupi ed or  when t he i nput  
f r om t he Syst em Schedul er  i s occupi ed.

3. 3. 7. 2. 2   Unoccupi ed

Ensur e t he uni t  DDC Har dwar e i s i n t he Unoccupi ed Mode when t he l ocal  
space occupancy i nput ( s)  i ndi cat e t hat  t he space i s unoccupi ed and when 
t he i nput  f r om t he Syst em Schedul er  i s unoccupi ed.

3. 3. 7. 3   Heat / Cool  Modes

Aut omat i cal l y swi t ch t he f an coi l  uni t  DDC Har dwar e bet ween t he heat i ng 
and cool i ng modes and t he r esul t ant  cont r ol  act i on,  based on a 
pi pe- mount ed dual - t emper at ur e suppl y wat er  t emper at ur e sensor .

3. 3. 7. 4   Saf et i es

Run t he uni t  subj ect  t o t he uni t  manuf act ur er ' s saf et i es.
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3. 3. 7. 5   Space Temper at ur e Cont r ol

3. 3. 7. 5. 1   Occupi ed Mode

I n t he Occupi ed Mode,  modul at e t he dual - t emper at ur e cont r ol  val ve and 
modul at e t he mul t i - speed f an t o mai nt ai n space t emper at ur e at  t he 
conf i gur ed set poi nt  or  at  t he occupant - adj ust abl e set poi nt  v i a t he 
[ wal l - mount ed]  t her most at ,  as i ndi cat ed.

3. 3. 7. 5. 2   Unoccupi ed Mode

I n t he Unoccupi ed Mode,  modul at e t he dual - t emper at ur e cont r ol  val ve and 
modul at e t he mul t i - speed f an t o mai nt ai n space t emper at ur e at  t he 
conf i gur ed set poi nt  as i ndi cat ed.

3. 4   SEQUENCES OF OPERATI ON FOR HYDRONI C SYSTEMS

3. 4. 1   Hydr oni c Heat i ng Hot  Wat er  f r om Di st r i but ed [ St eam] [ HTHW]  Conver t er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Sel ect  St eam or  Hi gh Temper at ur e Hot  Wat er  as 
r equi r ed.

2)  The desi gner  may want  t o consi der  ot her  
condi t i ons under  whi ch t hi s syst em i s enabl ed,  such 
as out si de ai r  t emper at ur e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  must  be 
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 4. 1. 1   Syst em Enabl e and Loop Enabl e

a.   Moni t or  t he enabl ed st at us of  al l  syst ems ser ved by t hi s syst em.   [ I f  
[ one] [ t wo] [ ___]  or  mor e syst ems ser ved by t hi s syst em ar e enabl ed,  
enabl e t hi s syst em ( SYS- ENA) ,  ot her wi se di sabl e t hi s syst em] [ ___] .

b.   When t hi s syst em i s enabl ed ( SYS- ENA)  command t he hot  wat er  pump on 
vi a t he Hot  Wat er  Pump St ar t / St op ( HW- PMP- SS)  command.

c.   When t hi s syst em i s enabl ed ( SYS- ENA)  and t he hot  wat er  pump i s 
pr oof ed on,  enabl e t he Heat  Exchanger  Cont r ol  l oop.

3. 4. 1. 2   HAND- OFF- AUTO Swi t ch

Pr ovi de hot  wat er  pump mot or  st ar t er  wi t h an H- O- A swi t ch:

3. 4. 1. 2. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  t he pump st ar t s and r uns 
cont i nuousl y.

3. 4. 1. 2. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he pump st ops.
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3. 4. 1. 2. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  t he pump r uns subj ect  t o t he Hot  
Wat er  Pump St ar t / St op ( HW- PMP- SS)  command.

3. 4. 1. 3   Pr oof s and Saf et i es

DDC Har dwar e must  moni t or  al l  pr oof s and saf et i es.

3. 4. 1. 3. 1   Pr oof s

Hot  wat er  pump st at us ( HW- PMP- S)

3. 4. 1. 3. 2   Saf et i es

None

3. 4. 1. 3. 3   DDC Har dwar e Reset

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as i ndi cat ed on t he 
Poi nt s Schedul e dr awi ng.

3. 4. 1. 4   Heat  Exchanger  Val ve Cont r ol

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  a r eset  schedul e i s not  r equi r ed del et e 
t hi s opt i on ( [ det er mi ned f r om a l i near  r eset  
schedul e] )  f r om t he sequence al ong wi t h t he r eset  
schedul e i n t he dr awi ng.   Wher e r eset  i s used,  edi t  
t he t emper at ur es shown i n t he r eset  schedul e on t he 
dr awi ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

When t hi s l oop i s enabl ed modul at e t he [ st eam] [ hi gh t emper at ur e hot  wat er ]  
val ve t o mai nt ai n t he Hot  Wat er  Suppl y Temper at ur e ( HWS- T)  at  set poi nt  
( HWS- T- SP) .   The Hot  Wat er  Suppl y Temper at ur e Set poi nt  ( HW- T- SP)  must  be 
[ det er mi ned f r om a l i near  r eset  schedul e]  as shown.   When t hi s l oop i s 
di sabl ed,  c l ose t he val ve.

3. 4. 2   Hydr oni c Heat i ng Hot  Wat er  Fr om Si ngl e- Bui l di ng Boi l er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The desi gner  may want  t o consi der  ot her  
condi t i ons under  whi ch t hi s syst em i s enabl ed,  such 
as out si de ai r  t emper at ur e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 4. 2. 1   Syst em Enabl e and Loop Enabl e

a.   Moni t or  t he enabl ed st at us of  al l  syst ems ser ved by t hi s syst em.   I f  
one or  mor e syst ems ser ved by t hi s syst em ar e enabl ed,  enabl e t hi s 
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syst em ( SYS- ENA) .   I f  no syst ems ser ved by t hi s syst em ar e enabl ed,  
di sabl e t hi s syst em.

b.   When t hi s syst em i s enabl ed ( SYS- ENA)  and t he hot  wat er  pump i s 
pr oof ed on,  enabl e t he boi l er  cont r ol  and hot  wat er  t emper at ur e 
cont r ol  l oops.

3. 4. 2. 2   HAND- OFF- AUTO Swi t ch

Pr ovi de hot  wat er  pump mot or  st ar t er  wi t h an H- O- A swi t ch:

3. 4. 2. 2. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  st ar t  t he pump and r un 
cont i nuousl y.  

3. 4. 2. 2. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  st op t he pump.

3. 4. 2. 2. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  r un t he pump subj ect  t o t he Hot  
Wat er  Pump St ar t / St op ( HW- PMP- SS)  command.

3. 4. 2. 3   Pr oof s and Saf et i es

DDC Har dwar e must  moni t or  al l  pr oof s and saf et i es.

3. 4. 2. 3. 1   Pr oof s

Hot  wat er  pump

3. 4. 2. 3. 2   Saf et i es

None

3. 4. 2. 3. 3   DDC Har dwar e Reset

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s 
Schedul e dr awi ng.

3. 4. 2. 4   Boi l er  Cont r ol

When t hi s l oop i s enabl ed,  t ur n t he boi l er  on.   When t hi s l oop i s 
di sabl ed,  t he boi l er  i s  t ur ned of f .

3. 4. 2. 5   Hot  Wat er  Temper at ur e Cont r ol

When t hi s l oop i s enabl ed modul at e t he 3- way mi xi ng val ve t o mai nt ai n hot  
wat er  suppl y t emper at ur e ( HWS- T)  at  set poi nt  ( HWS- T- SP) .   The Hot  Wat er  
Suppl y Temper at ur e Set poi nt  ( HWS- T- SP)  must  be [ det er mi ned f r om a l i near  
r eset  schedul e]  as shown.   When t hi s l oop i s di sabl ed,  t he val ve i s i n i t s 
nor mal  ( f ai l saf e)  posi t i on.
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3. 4. 3   Hydr oni c Dual - Temper at ur e Syst em wi t h [ St eam] [ Hi gh Temper at ur e Hot  
Wat er ]  Heat  Exchanger  and Chi l l ed Wat er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Sel ect  St eam or  Hi gh Temper at ur e Hot  Wat er  as 
r equi r ed.

3)  The desi gner  may want  t o consi der  ot her  
condi t i ons under  whi ch t hi s syst em i s enabl ed,  such 
as out si de ai r  t emper at ur e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 4. 3. 1   Syst em Enabl e and Loop Enabl e

a.   Moni t or  t he enabl ed st at us of  al l  syst ems ser ved by t hi s syst em.   I f  
one or  mor e syst ems ser ved by t hi s syst em ar e enabl ed,  enabl e t hi s 
syst em ( SYS- ENA) .   I f  al l  syst ems ser ved by t hi s syst em ar e not  
enabl ed,  do not  enabl e t hi s syst em.

b.   When t he syst em i s enabl ed ( SYS- ENA) ,  r un t he pump.

c.   When t hi s syst em i s enabl ed ( SYS- ENA) ,  and t he HEATI NG/ COOLI NG swi t ch 
i s i n HEATI NG t he Heat  Exchanger  Cont r ol  l oop i s enabl ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Chi l l er  Enabl e ( t he f ol l owi ng par agr aph)  i s 
onl y r equi r ed when t her e i s a l ocal  chi l l er .   I n 
cases wher e chi l l ed wat er  i s f r om a cent r al  pl ant  
del et e t he chi l l er  enabl e r equi r ement .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ d.   When t hi s syst em i s enabl ed ( SYS- ENA) ,  and t he HEATI NG/ COOLI NG swi t ch 
i s i n COOLI NG and t he dual - t emper at ur e r et ur n wat er  ( DTWR- T)  i s bel ow 
t he dual - t emper at ur e r et ur n wat er  hi gh- l i mi t  t emper at ur e ( DTWR- T- HL)  
set poi nt  of  29 degr ees C 85 degr ees F,  enabl e t he chi l l er . ]

3. 4. 3. 2   Swi t chover  Val ve Oper at i on

Moni t or  t he st at us of  t he DTWR- T- LL and DTWR- T- HL swi t ches.

3. 4. 3. 2. 1   HEATI NG/ COOLI NG Swi t ch i n t he HEATI NG Posi t i on

Wi t h t he HEATI NG/ COOLI NG swi t ch i n t he HEATI NG posi t i on,  t he swi t chover  
val ve must  open t he heat - cool  syst em pi pi ng t o t he heat  exchanger  and 
cl ose t he heat - cool  syst em pi pi ng t o t he [ cent r al  pl ant  chi l l ed 
wat er ] [ s i ngl e- bui l di ng chi l l er ] .

3. 4. 3. 2. 2   HEATI NG/ COOLI NG Swi t ch i n t he COOLI NG Posi t i on

Wi t h t he HEATI NG/ COOLI NG swi t ch i n t he COOLI NG posi t i on,  t he swi t chover  
val ve must  open t he heat - cool  syst em pi pi ng t o t he [ cent r al  pl ant  chi l l ed 
wat er ] [ s i ngl e- bui l di ng chi l l er ]  and cl ose t he heat - cool  syst em pi pi ng t o 
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t he heat  exchanger  whenever  t he dual - t emper at ur e r et ur n wat er  t emper at ur e 
( DTWR- T)  i s bel ow t he dual - t emper at ur e r et ur n wat er  hi gh- l i mi t  t emper at ur e 
( DTWR- T- HL) .

3. 4. 3. 3   HAND- OFF- AUTO Swi t ch

Pr ovi de Dual - Temper at ur e wat er  pump mot or  st ar t er  wi t h an H- O- A swi t ch:

3. 4. 3. 3. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  t he pump st ar t s and r uns 
cont i nuousl y.

3. 4. 3. 3. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he pump st ops.

3. 4. 3. 3. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  t he pump r uns subj ect  t o t he 
Dual - Temper at ur e Wat er  Pump St ar t / St op ( DTW- PMP- SS)  Syst em Enabl e 
( SYS- ENA)  command.

3. 4. 3. 4   Pr oof s and Saf et i es

DDC Har dwar e must  moni t or  al l  pr oof s and saf et i es.

3. 4. 3. 4. 1   Pr oof s

None

3. 4. 3. 4. 2   Saf et i es

Di r ect - har dwi r e i nt er l ock heat  exchanger  di f f er ent i al  pr essur e swi t ch 
( HX- P- LL)  t o t he [ st eam] [ hi gh t emper at ur e hot  wat er ]  val ve.

3. 4. 3. 4. 3   DDC Har dwar e Reset

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s 
Schedul e dr awi ng.

[ 3. 4. 3. 5   [ Heat  Exchanger ] [ Mi xi ng]  Val ve Cont r ol

When t hi s l oop i s enabl ed modul at e t he [ st eam] [ hi gh t emper at ur e hot  wat er ]  
val ve t o mai nt ai n t he Hot  Wat er  Suppl y Temper at ur e ( HWS- T)  at  set poi nt  
( HWS- T- SP) .   The Hot  Wat er  Suppl y Temper at ur e Set poi nt  ( HWS- T- SP)  must  be 
[ det er mi ned f r om a l i near  r eset  schedul e]  as shown.   The DDC Har dwar e must  
moni t or  t he st at us of  t he HX- P- LL saf et y.   When t hi s l oop i s di sabl ed,  
c l ose t he val ve.

] 3. 4. 4   Hydr oni c Secondar y wi t h Var i abl e Speed Pump

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:
1)  Thi s spec does not  i ncl ude a var i abl e f r equency 
dr i ve ( VFD)  speci f i cat i on.   Speci f y a VFD t hat  meet s 
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t he r equi r ement s of  t he cont r ol  sequence i ncl udi ng 
t he i nt egr al  H- O- A.

2)  The desi gner  may want  t o consi der  ot her  
condi t i ons under  whi ch t hi s syst em i s enabl ed,  such 
as out si de ai r  t emper at ur e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I nst al l  DDC har dwar e t o per f or m t hi s Sequence of  Oper at i on and t o pr ovi de 
SNVT i nput s and out put s as speci f i ed and shown on t he Poi nt s Schedul e.   
Unl ess ot her wi se speci f i ed,  al l  modul at i ng cont r ol  i s  
pr opor t i onal - i nt egr al  ( PI )  cont r ol .

3. 4. 4. 1   Syst em Enabl e and Loop Enabl e:

a.   Moni t or  t he enabl ed st at us of  al l  syst ems ser ved by t hi s syst em.  I f  
one or  mor e syst ems ser ved by t hi s syst em ar e enabl ed,  enabl e t hi s 
syst em ( SYS- ENA) .   I f  al l  syst ems ser ved by t hi s syst em ar e not  
enabl ed,  do not  enabl e t hi s syst em.

b.   When t hi s syst em i s enabl ed ( SYS- ENA)  t he Pr essur e Cont r ol  l oop must  
be enabl ed.

3. 4. 4. 2   HAND- OFF- AUTO Swi t ch

Pr ovi de hot  wat er  pump var i abl e f r equency dr i ve ( VFD)  uni t  wi t h an 
i nt egr al  H- O- A swi t ch:

3. 4. 4. 2. 1   HAND

Wi t h t he H- O- A swi t ch i n HAND posi t i on,  t he pump st ar t s and r uns 
cont i nuousl y.   Ensur e pump speed i s under  manual - oper at or  cont r ol .

3. 4. 4. 2. 2   OFF

Wi t h t he H- O- A swi t ch i n OFF posi t i on,  t he pump st ops.

3. 4. 4. 2. 3   AUTO

Wi t h t he H- O- A swi t ch i n AUTO posi t i on,  r un t he pump subj ect  t o t he Hot  
Wat er  Pump St ar t / St op ( HW- PMP- SS)  command and ensur e pump speed i s under  
cont r ol  of  t he DDC syst em.

3. 4. 4. 3   Pr oof s and Saf et i es

DDC Har dwar e must  moni t or  al l  pr oof s and saf et i es.

3. 4. 4. 3. 1   Pr oof s

None

3. 4. 4. 3. 2   Saf et i es

None

3. 4. 4. 3. 3   DDC Har dwar e Reset

Reset  al l  pr oof s and saf et i es v i a a l ocal  bi nar y push- but t on ( RST- BUT)  
i nput  t o t he DDC Har dwar e,  v i a a r emot e command t o t he DDC Har dwar e vi a 
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SNVT or  bot h ( wher e t he Cont r act or  pr ovi des bot h r eset  f unct i ons and t he 
oper at or  can use ei t her  one t o per f or m t he r eset ) ,  as shown on t he Poi nt s 
Schedul e dr awi ng.

3. 4. 4. 4   Pr essur e Cont r ol

When t hi s l oop i s enabl ed modul at e t he pump var i abl e f r equency dr i ve uni t  
t o mai nt ai n t he pi pe syst em  pr essur e at  set poi nt  as shown,  as measur ed by 
t he di f f er ent i al  pr essur e t ap and sensor  as shown.   When t hi s l oop i s 
di sabl ed,  ensur e t he DDC Har dwar e capaci t y modul at i on out put  t o t he VFD i s 
zer o per cent .

         - -  End of  Sect i on - -
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