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VAV AH WITH PREHEAT & CHW COIL, NO RETURN FAN

VAV AH WITH PREHEAT, CHW COIL & RETURN FAN

CV AH WITH PREHEAT, CHW & REHEAT COIL,

COZ2 VENTILATION & RETURN FAN

100% OA CV AH WITH HUMIDIFIER, PREHEAT & CHW COIL

100% OA VAV AH WITH HUMIDIFIER, PREHEAT & CHW COIL

CV AH WITH PREHEAT COIL, CHW COIL & RETURN FAN

CV AH WITH PREHEAT & CHW COIL, MIN OA DAMPER, NO RETURN FAN
SINGLE DUCT CV AH WITH PREHEAT & CHW COIL

SINGLE DUCT VAV BOX (WITH REHEAT CONTROL)
DUCT MOUNTED HW REHEAT COIL AND HUMIDIFIER
FAN COIL UNIT

FAN COIL UNIT WITH OUTSIDE AIR

WATER SOURCE HEAT PUMP
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C-3.01
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C-3.03
C-3.04
C-3.05
C-3.06
C-3.07
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C-4.00
C-4.01

WATER SOURCE HEAT PUMP SYSTEM
WATER SOURCE HEAT PUMP SYSTEM (CONT'D)
HOT WATER SYSTEM WITH VV PUMPS

CHILLED
CHILLED
CHILLED
CHILLED
CHILLED
CHILLED
CHILLED

WATER
WATER
WATER
WATER
WATER
WATER
WATER

SYSTEM,
SYSTEM,
SYSTEM,
SYSTEM,
SYSTEM,
SYSTEM,
SYSTEM,

AIR COOLED

CONDENSER WATER

CONDENSER WATER (CONT'D)
FLAT PLATE EXCHANGER

FLAT PLATE EXCHANGER (CONT'D)
ICE STORAGE

ICE STORAGE (CONT'D)
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DDC FUNCTION BLOCK

LOGIC SYMBOLS

CONTROL SYMBOLS

LOGIC VARIABLES

REVISIONS

NO. | DESCRIPTION DATE

— e —
SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION BINARY ANALOG DESCRIPTION
QUTPUT POINT — TRANSMITS A VALUE FROM THE FB TO A PHYSICAL OUTPUT CHANNEL PID CONTROLLER ~ PROPORTIONAL, INTEGRAL, DERIVATVE LOOPS USE STANDARD ALGORITHMS TO DDC POINT DESCRIPTOR BIVF ON WHEN BUILDING CHW ISOLATION VALVE PROOF FALLS
ON THE CONTROLLER. CALCULATE AN OUTPUT BASED ON A VARIABLE INPUT. PROPORTIONAL IS BASED ON THE DIFFERENCE (| FonT W WITH NAME °‘F°
DESCRIPTOR — CONTROLLER ADDRESS, POINTNAME AND POINT TYPE BETWEEN THE INPUT AND THE SETPOINT. INTEGRAL IS BASED ON THE THE TIME THE INPUT DEVIATES Al = ANALOG INPUT DISCONNECT SWITCH ON WHEN ICE BURN MODE IS ACTNE
POINT NAME__|AO|__ADDRESS 20— ANALOG OUTPUT P FROM THE SETPOINT. DERIVATIVE IS BASED ON THE THE RATE THE INPUT IS APPROACHING THE DI - DIGITAL INPUT oo
DO - DIGITAL OUTPUT ] \D o SETPOINT.  THE PID CAN BE EITHER DIRECT ACTING (DA) OR REVERSE ACTING (RA). IN A DA PID FOINT NAVE 0] A0 - ANALOG OUTPUT 6 ON WHEN COOL-DOWN MODE ACTVE
R WHEN THE INPUT INCREASES THE OUTPUT INCREASES. IN A RA PID WHEN THE INPUT INCREASES THE DO - DIGITAL OUTPUT D O WHEN CHWS TEWPERATURE 15 ABOVE CALCULATED SETPONT
OUTPUT DECREASES. 0o
480V DIVF ON WHEN DOMESTIC WATER ISOLATION VALVE PROOF FALLS <
INPUT_POINT — READS A VALUE FROM A PHYSICAL INPUT ON THE CONTROLLER AND — TEMPERATURE SENSOR § .QE
CONVERTS FOR USE INSIDE THE FB. WITH AVERAGING ELEMENT £ ) CONTROL TRANSFORMER DIVN ON WHEN DOMESTIC WATER ISOLATION VALVE NORMAL POSITOIN PROVEN Lg
DESCRIPTOR — CONTROLLER ADDRESS, POINTNAME AND POINT TYPE 200 E
ADDRESS | Al [ POINT NAME Al = ANALOG INPUT - [ inc} EA—L;%}:AT‘ZETE(?WTROLL R — OUTPUT WILL INCREASE OR DECREASE INCREMENTALLY AS INPUT DEVIATES ON WHEN DRAN WATER ISOLATION VALVE PROOF FAILS bg
DI - DIGITAL INPUT g IN A DA CONTROLLER WHEN THE INPUT INCREASES THE OUTPUT INCREASES. IN A RA CONTROLLER = TEMPERATURE SENSOR WITH DWIV ON WHEN DOMESTIC WATER ISOLATION VALVE IS COMMANDED OPEN S S
oa] 6 WHEN THE INPUT INCREASES THE OUTPUT DECREASES. P SINGLE POINT ELEMENT ®WEE RELAY COLLS %
EMRG ON WHEN WSHP EMERGENCY MODE IS ACTIVE N ?
o VIRTUAL POINT — ANALOG OR DIGITAL VALUE USED WITHIN A FB OR BROADCAST RESET RESET_CONTROLLER - USER DEFINED OUTPUT VALUE WILL RESET IN A LINEAR RELATIONSHIP BASED ON = IR
POINT—NAME ACROSS THE LAN. RESET USER DEFINED INPUT VALUE. ON WHEN FIRE ALARM IS ACTIVE 33
e [151] TEMPERATURE SENSOR =¥
DIGTAL WIRE — DIGITAL LOGIC CONNECTION BETWEEN FB'S LI WITH PIPE WELL = FuUsE Gl HEW ETHER PLUP B PROYEL S¢
—_—_—— e —— - ON WHEN FREEZESTAT IS IN ALARM 33
2WICHING RELAY — LN
SWITCHING RELAY — SWITCHES OUTPUT BETWEEN TWO INPUTS WHEN DIGITAL PILOT INPUT IS ON. ON WHEN SPACE TEMPERATURE LOWER THAN NORMAL SPACE SETPOINT i
ANALOG WIRE — ANALOG LOGIC CONNECTION BETWEEN FB'S SUTTCH SHOUN N NORWAL POSITION @ SPACE TEMPERATURE SENSOR %o THERMAL OVERLOAD ON WHEN HEAT EXCHANGER ISOLATION VALVE IS COMMANDED OPEN §§-
N
ON WHEN HEAT EXCHANGER ISOLATION VALVE PROOF FAILS 83
CONSTANT — CONSTANT VALUE  INPUTS = DEADBAND SWITCHING RELAY - DIGITAL OUTPUT CHANGES WHEN INPUT VALUE RISES/FALLS
Eﬂ ABOVE/BELOW SETPOINT 1 (SP1). DIGITAL OUTPUT RESTORES TO NORMAL WHEN INPUT RISES/FALLS HUMIDITY SENSOR ollo oo L it aND NORMALLY FxIVN ON WHEN HEAT EXCHANGER ISOLATION VALVE NORWAL POSITTOIN PROVEN
54- ABOVE/BELOW SETPOINT 2 (SP2). SWITCH SHOWN IN NORMAL POSITION ON WHEN ICE MAKE MODE IS ACTIVE
GRAPHIC INTERFACE — VALUE APPEARS ON GRAPHIC SCREEN [e]
D MAGO, ON WHEN OA CONDITIONS ALLOW ECONOMIZER CONTROL
LOGICAL IF_EXPRESSION — THE OUTPUT IS ON IF THE INPUT MEETS THE CONDITION OF THE SETPOINT. o R o gé@g&ggaﬂ& o WHEN ONIT COMMANDED 70 LOW SPEED: OFF FOR HIGH SPEED
ALARM & PRIORITY — TRANSMITS AN ALARM AND ALARM PRIORITY TO APPROPRIATE wmo ° O WHEN OCCUPED NODE ACTVE
DEVICES. cc
OcPIR ON WHEN PASSIVE IR DETECTOR IS ACTIVE DURING OCCUPANCY
MESSAGE_AND NUMBER — TRANSMITS A MESSAGE AND MESSAGE NUMBER TO RAMP CONTROLLER - LIMITS THE RATE OF CHANGE OF AN OUTPUT ON AN INCREASE IN VALUE OR A |
APPROPRIATE DEVICES. EAVE DECREASE IN VALUE. SMOKE DETECTOR N WIRING DESIGNATION.  (NO. OF HATCHES ON WHEN PUMP x IS COMMANDED TO RUN
L ggggs;m— % OF TOTAL MAXIMUM OUTPUT VALUE ALLOWED FOR OUTPUT CHANGE # = TIME IN T ” INDICATES NO. OF CONDUCTORS) ON WHEN PUWP x PROOF FAS FALED
TREND — ESTABLISHES TREND IN CONTROLLER. ¥ secl g VAX = MAXIMUM OUTPUT VALUE O WHEN PUVP < STATUS 1S PROVEN
MIN = MINIMUM OUTPUT VALUE
— RUN ON WHEN UNIT COMMANDED TO START
IMER - OUTPUT IS ON FOR A USER SPECIFIED TIME AFTER INPUT CHANGES FROM OFF TO ON DPS2 I
RUN TIME MONITOR - ACCUMULATES RUNTIME FOR DIGITAL OUTPUT AND CONVERTS 1= DIFFERENTIAL PRESSURE SWITCH . WIRING CONNECTION
TIME T0 HOURS. I ON WHEN SETBACK COOLING MODE ACTVE
ON WHEN SETBACK HEATING MODE ACTVE
T - ' . y P » »
[REFE> BEFERENCE FIAG — USED AS CONNECTION TO FB'S BY REFERENCE INSTEAD OF WIRES AUTOMATIC TIME_SCHEDULER — INCLUDES SCHEDULES ENTERED INTO CONTROLLER FOR 7 DAY I‘:. WATER, FLOW SHITCH oo ON-OFF SELECTOR SWITCH SFTV> ON WHEN "FRZ", "Fire” OR "SNK" ARE ON
SCHEDULING WITH HOLIDAYS AND OVERRIDE SCHEDULES. INCLUDES OVERRIDE INPUT FOR Ire- ON-OFF 560> ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN
UNSCHEDULED OVERRIDE. OUTPUTS REFERENCE FLAGS CAN INCLUDE : HEATING SETBACK, COOLING (50>
SETBACK, AND UNOCCUPIED
DIGITAL AND GATE- OUTPUT IS ON IF ALL INPUTS ARE TRUE ON WHEN ETHER SWOKE DETECTOR IS N ARN 2
OPTIMUM START/STOP TIME_SCHEDULER — INCLUDES SCHEDULES ENTERED INTO CONTROLLER FOR 7 C N.C Y290 ON WHEN HEATIG SYSTEN 15 EWABLED o0
- TWO WAY CONTROL VALVE .C. THREE WAY CONTROL VALVE
= DAY SCHEDULING WITH HOLIDAYS AND OVERRIDE SCHEDULES. INCLUDES OPTIMUM START STOP WUP ON WHEN WARM-UP MODE ACTNE g
ROUTINE.  OUTPUTS REFERENCE FLAGS CAN INCLUDE : WARM—UP, COOL-DOWN, HEATING SETBACK .
_ ' h ' [cPcT>
QIGITAL OR GATE — OUTRUT IS ON IF ANY. INPUT IS TRUE. Kﬁﬁ COOLING SETBACK, AND UNOCCUPIED. INCLUDES OVERRIDE INPUT (OVR) FOR UNSCHEDULED OVERRIDE NC. N.O. [CPCT> |VARABLE CALCULATED VAL OF CH VAVE POSTTION o g
QUi fled , DASP>> | VARIABLE CALCULATED VALUE OF DISCHARGE TEMPERATURE SETPOINT o)
= DAMPER ACTUATOR =
_ LIMIT SWITCH EPCT> |VARIABLE CALCULATED VALUE OF ECONOMIZER PID OUTPUT
PG AL EXCLUSNE OR GAIZ — QUIPLT IS ON ¥ ON-Y ONZ INPUT IS TUE. CALCULATION BLOCK — OUTPUT IS EQUAL TO CALCULATION USING INPUT(S). EQUATION CAN BE d © =
[ MATHEMATICAL OR A PREDEFINED INDUSTRY STANDARD ALGORITHM (ie. CFM, VELOCITY PRESSURE, HPCT > | VARIABLE CALCULATED VALUE OF HW VALVE POSTION g A
- ENTHALPY, DEW POINT ETC.) D-1 - VARIABLE VALUE OF HOT WATER SUPPLY TEMPERATURE
INVERSE_(NOT)- IF INPUT = ON, OUTPUT = OFF; AR DIFFERENTIAL PRESSURE © —
CONVERSELY IF INPUT =OFF, OUTPUT =ON HIGH SELECTOR — SELECTS HIGHER OF INPUT VALUES 0P TRANSMITTER (0 - 5" RANGE) % CONTROL DAMPER HWSP>  |VARIABLE CALCULATED VALUE OF HOT WATER SUPPLY TEMPERATURE SETPOINT r=<® O
LATCH QFF- OUTPUT IS OFF WHENEVER INPUT IS ON. OUTPUT REMANS OFF UNTIL 05 we. VARIABLE VALUE OF MIXED AR TEMPERATURE N IS
RESET CHANGES FROM OFF TO ON. VARIABLE VALUE OF MIN OA DAVPER POSITION -
LATCH ON- OUTPUT IS ON WHENEVER INPUT IS ON. OUTPUT REMAINS ON UNTIL LOW SELECTOR — SELECTS LOWER OF INPUT VALUES s VARIABLE CALCULATED VALUE OF NORMAL SPACE TEMPERATURE SETPOINT G %
VARIABLE SPEED DRVE
RESET CHANGES FROM OFF TO ON. VSD HYDRONIC DIFFERENTIAL PRESSURE TRANSMITTER ABLE VALUE OF OUTSDE AR TENPERATORE o
ON/OFF DELAY TIMER- AFTER INPUT IS ON, OUTPUT IS ON/OFF AFTER A VARIABLE VALUE OF PREHEAT AR TEMPERATURE
PREDETERMINED TIME () HAS ELAPSED. AVERAGING BLOCK — MATHEMATICALLY AVERAGES INPUT VALUES. VARRBLE VALUE OF PUMP x RUNTIVE (HFEWM) ()]
FREEZESTAT HYDRONIC FLOWNETER VARIABLE VALUE OF SUPPLY AR TEMPERATURE S <,
CYCLE DELAY TIMER - WHEN SET TIME HAS ELAPSED, THE FIRST TIME INPUT IS ON,
QUTPUT IS ON AND TIMER RESETS. BEFORE SET TIME HAS ELAPSED, OUTPUT IS OFF PROOFING MODULE — GENERATES VALUES BASED ON A COMPARISON OF COMMAND AND MONITORING SCEM> |VARIABLE VALUE OF SUPPLY AR FLOW (CFM) -+ ©
WHEN INPUT IS OFF. IF INPUT GOES FROM OFF TO ON BEFORE SET TIME HAS INPUTS. —
ELARED, QUTRUT ¥iLL REMAN CFF = HERMOSTAT VARIABLE VALUE OF SPACE TEMPERATURE N o)
TP T DLY - PROOFING DELAY PERIOD o ) AIRFLOW MEASURING STATION c
— R — MIR - MONITOR (INPUT FOR PROOF) =< S
POWER FLAG - ON WHEN CONTROLLER IS INITIALLY POWERED ON AND NO PHASE LOSS il g el COM — COMMAND (INPUT FOR PROOF)
IS DETECTED cou | 2 [ RST — RESET (IF LATCHING IS USED) iy
_ ) AM — (ON WHEN MONITOR INPUT IS NOT EQUAL TO COMMAND INPUT) U
ELIP_FLOP — CHANGE STATE OF QUTPUT WHEN INPUT CHANGES FROM OFF TO ON: NML — OUTPUT IS ON WHEN MONITOR AND COMMAND INPUTS ARE ON AND NORMAL CONDITIONS ARE
OUTPUT SET TO OFF WHEN RESET (R) GOES CHANGES FROM OFF TO ON MET
TIME AVERAGE BLOCK — OUTPUT IS EQUAL TO SUM OF INPUTS FROM USER SPECIFIED PREVIOUS TIME
ORIV m R*EQRUEESSHS)OF OUTPUT FROM A MAXMUM VALUE TO A MINIMUM VALUE PERIOD (OR NUMBER OF SCANS) TO CURRENT TIME (OR SCAN) DIVIDED BY NUMBER OF DISCRETE
POINTS IN' THE SUMMATION PERIOD. OUTPUT IS A ROLLING TIME BASED AVERAGE OF THE INPUT
=1 DB ~ DEAD BAND VALUE, ABBREVIATIONS Eng HIN
INC — INCREMENT/DECREMENT VALUE b HIN
e | o H — MAXIMUM RESET VALUE rawn
10 — MINMUM RESET VALUE STAGER BLOCK — OUTPUT IS EQUAL TO SUM OF REQUESTS FROM USER SPECIFIED INPUTS. ALM ALARM NC NORMALLY CLOSED Chicd —
ROTATION SHALL BE DETERMINED BY USER DEFINED PARAMETERS. EACH INDIVIDUAL OUTPUT CAN BE AH AR HANDLER NO NORMALLY OPEN —__
SAMPLE & BUMP — CHANGE IN OUTPUT (WITH DEFINED MINMUM & MAXIMUM VALUES) BY A LOCKED OUT BY USER DEFINED INDVIDUAL INPUTS. LOCKED OUT OUTPUTS SHALL BE SKIPPED IN BLDG BUILDING O0A OUTSIDE AR Appd
DEFINED AMOUNT WHEN INPUT DEVIATES FROM SETPOINT (SP) BY A DEFINED AMOUNT AT A ROTATION.  (SEE SEQUENCE OF OPERATION FOR DETALS) c COMMON OVRD OVERRIDE ssued 1/26/2009
SPT_INTvL_[MX] DEFINED INTERVAL. cL cooL RA RETURN AR ___
> [ +IE+0A ‘0* ”:)"UUTLUT CHPS CHILLED WATER PUMP, SECONDARY REQ REQUEST dob MNo.
[s&sB AN QUTPUT CHWP CHILLED WATER PUMP RF RETURN FAN Scole N/A
<I-ie—oa [MN| MN — NMIM OUTPUT CHWR CHILLED WATER RETURN RLF RELIEF FAN prof Cod
e TR LEAD/STANDBY BLOCK — ON RUN COMMAND, LEAD OUTPUT IS SELECTED. LEAD OUTPUT CAN BE CHWS CHILLED WATER SUPPLY s/s START / STOP Frol Code
> 4 4O — WHEN INPUT RISES ABOVE SETPOINT BY AWOUNT “#IE", OUTPUT IS INCREASED BY SWAPPED MANUALLY OR BY A TIME SCHEDULE. WHEN THE LEAD EQUIPMENT FAILS, THE STANDBY oW CONDENSER WATER SA SUPPLY AR
MOUNT "+O% OUTPUT IS SELECTED.  (SEE SEQUENCE OF OPERATION FOR DETAILS) owp CONDENSER WATER PUMP D SMOKE DETECTOR
< -IE, ~OA — WHEN INPUT FALLS BELOW SETPOINT BY AMOUNT '-IE', OUTPUT IS REDUCED BY CWR CONDENSER WATER RETURN SEC SECONDARY OR SECONDS
AVOUNT "~ STANDBY WS CONDENSER WATER SUPPLY SF SUPPLY FAN DESIGN
] DOWN-DUCT SCHIWR SECONDARY CHILLED WATER RETURN
DP DIFFERENTIAL PRESSURE SCHWS SECONDARY CHILLED WATER SUPPLY DOCUMENT
EF EXHAUST FAN SHWR SECONDARY HOT WATER RETURN
FBK FEEDBACK SHWS SECONDARY HOT WATER SUPPLY
FC FAN COIL T TEMPERATURE
HOA HAND - OFF — AUTOMATIC b2 TERMINAL BOX
HT HEAT ™ TEMPERED WATER
LEGEND HWP HOT WATER PUMP WP TEMPERED WATER PUMP
HWPS HOT WATER PUMP, SECONDARY ™R TEMPERED WATER RETURN
TUBING DESIGNATIONS HWR HOT WATER RETURN ™ws TEMPERED WATER SUPPLY SYMBOLS &
HWS HOT WATER SUPPLY WP VELOCITY PRESSURE ABBREVIATIONS
—— — —— | NEW TUBING 1S0 ISOLATION vsD VARIABLE SPEED DRIVE
————-— | EXISTING TUBING VA MIXED AR
WIRING DESIGNATIONS 00 OF 00
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EXHAUST DAWPER{AO] <

RASMOKEDET [0

NOTES

POINTS LIST

REVISIONS

POINT TYPE
s ﬁ —_— % 1. Locate down stream duct static pressure pick—up tube POINT DESCRIPTOR oI | A TD0 A0 COMMENTS NO. | DESCRIPTION | DATE
RA_TEMPERATURE | Al [ approximately 2/3 down duct. See floor plans for
= :L|_-' RA_HUMIDTY | AI[ RETURN AR C02 | Al[ \opc%uon_ y 2/ P SUPPLY FAN START/STOP °
M Sofety . 7 ‘ ‘ 2. Provide communications interface to the control system SUPPLY FAN STATUS ° PROOF ALARM
Interlock for diagnostic point information. Refer to points list SUPPLY FAN VSO ALARM hd
| S02 HS1 ‘ €02 ‘ for required points to be mapped. SUPPLY FAN SPEED .
7 o 1 3. Provide multiple Freezestats as required to achieve 3ft DOWN DUCT STATIC PRESSURE .
‘ ‘ of element for each 3 sq.ft of coil face area. SUPPLY TEMPERATURE .
EXHAUST AR \| D-3 g RETURN AR 4. Provide Return Air or Space CO2 sensors for demand SUPPLY SMOKE DETECTOR .
L4 Ne _———— ventilotion opplicotions only. RETURN SMOKE DETECTOR .
5. Coordinate with mechanical design to ensure odequate
= straight lengths of duct and proper range on the PREHEAT COIL DISCHARGE TEMP hd
sensor. OA AFMS is not necessary for demand FREEZESTAT ° o)g
i ) E— _ ventilation applications. ) MIXED AR TEMPERATURE o CRITCAL ALARM < 40F; ,(\)E
S _START/STOP [0o] < \\—| 6. See C—4.00 Electric Ladder Diagrams and C—4.01 RETURN AR TEMPERATURE . Q
ST SPEED A0 — N Miscellaneous Controls sheets for additional equipment RETURN AR CO2 SENSOR . Eg
. details.
|_ — . DTV ] \\_| [ — — SECOnORY A etails RETURN AR HUMIDITY . QE
ZONE C02 SENSOR o S
- . > SF_VSD ALARM_| OI >— N— 8
[o] l@ > SA SWOKE DET {01 OUTSIDE AR FLOW (CFM) . 5%
.2
AW | Al | M2 Lo Al CHILLED WATER VALVE . ®
. NO T @ HOT WATER VALVE . >
| [ o —a SWATEVPERATIRE [A] > FREEZESTAT _{ 01| = 7 - ECONOMZER . 3
7 T DIZ A Vi Safet Safety SPACE C02__| A 38
. - o S
‘ ‘ | 7 interiock Intertock | E;?ﬁﬁamm . : &3
RS T [753] ﬁ-TSZ ; N
% % — i T HSDW SUPPLY FAN VFD FAULT . NETWORK INTERFACE POINT E%
‘ al ‘ | ,’ F SUPPLY FAN VFD FEEDBACK o NETWORK_INTERFAGE POINT $s
_ — | C —_—_———— . T
OUTSIDE AR AVS=TT] (5) N 01 U ® g SUPPLY AR SUPPLY_FAN VFD KW NETWORK INTERFACE_POINT 21
‘ il ‘ | NC T W g SUPPLY FAN BYPASS L NETWORK INTERFACE POINT AN
; 0 ; ql (=] : ¢ , |
151
o ______ ) [rs1] opri] (D) Safety
—- ] . Interlock
4 #—> _FIRE ALARM__| DI [
_ ¥
I |
5 TEMPE@ > SO0 SIATC PRESS{A] >
£ ¢ SEQUENCE OF OPERATION
5 3
General: The VAV air handler shall be fully controlled by the BAS serving multiple
terminal units with reheat capability. Air handler contral logic strategies shall include
1 scheduled occupancy with optimum preoccupancy
2. dry bulb comparison economizer control
3. sequenced heating and cooling coil valve control
4, fixed damper controlled, minimum outside air control
5 mixed air low limit
VAV AH WITH PREHEAT & CHW COIL, NO RETURN FAN C Bt e sy
’ 7. freeze safety.
- ) ) 8. smoke safety
e o RuncConditions — e o e __ __ _(Cooling Coil Control
Supply Fan:  BAS shall control the starting and stopping of the supply fan as follows:
1 Start/Stop: BAS shall command the operation of the supply fon and it shall run
continuously whenever the AH is "energized” as  specified for the applicable logic
N i’o;[)rzcrtiﬂe\oi - | strategies specified in item Air Hondlers General above.
Normal Occupied Mode T ey — | 2. . Proof: BAS shall prove fan operation and use the status indication to accumulate
Warm-up Mode runtime. ) )
Cool-down Mode | % Open 3. VSD Control:  Whenever the fan is energized, BAS shall control the speed of the

| Supply Fan Stotus| DI |

Setback Heating Mode
Setup Cooling Mode

manually set by operator

SP_Setpoint

0D Static Press | Al[

| P

| (oA Humidity |vP)

SGO

OA Full Open

Min_OA Pos
Ninimum OA Position
os determined by TAB

pply Fan Speed| AO]

Min QA Flow

Minimum OA Position
as determined by TAB
ot minimum speed

(in_OA Pos [P)

e

Supply Temp | AI[

Return_Hurmidity | Al [

HPCT

CHW Vaive | A0]

% Open

.~ )

HW Vave |AO]

% Open

% Open

Economizer | AO[

Exhaust_Damper [AO|

Exhaust Damper opening and
stroke range as determined by
TAB

|
i
_J

Dehumidificotion

Software Logic Diagram

VSD to maintain the supply duct static pressure setpoint. On start and stop, the VSD
shall ramp to speed and slow down within adjustable acceleration and deceleration
limits.  BAS shall monitor @ common alorm output from the drive and enunciote
o level 2 alarm when an alarm is indicated.
4. Supply Duct Pressure Setpoint: Setpoint shall be a fixed value manually
adjustable through the operator interface.

Return/Exhaust /OA Dampers:  BAS shall control the dampers as follows:

1 Closed: When AH is deenergized, dampers shall remain in their "off” positions.

When AH is energized during unoccupied period the minimum OA flow setpoint will

be 0 cfm which will close the OA damper unless economizer is available.

2. Minimum OA Control: BAS shall maintain the minimum scheduled OA flow using
the domper controlled fixed strotegy method. Demand Ventilation applications will
reset the OA open as needed to maintain 0 maxmimum CO2 setpaint.

3. Demond Ventilotion: Applications using CO2 sensor(s) (Return Duct and/or Space)
to maintain @ moximum CO2 setpaint shall operate as follows: Whenever the fan
status is proven and the unit is indexed to occupied mode, the minimum OA
(setpoint/position) shall be reset from the TAB calculated minimum
(setpoint /position) to full open as the CO2 sensor reading rises from 350ppm
(adj.) to 800ppm (adj).

4. Economizer: BAS shall modulate dampers per the dry bulb comparison economizer
detailed in "Air Handlers General” section 15958. Mixed air temperature setpoint
shall be 3F below the design discharge air temperature setpoint.

Space Temperature Control:  The space temperatures shall be controlled vio individual
VAV boxes. The setback setpoint for cycling the unit shall be 65F (adj.) for heating
and 80F (adj.) for cooling. Ensure that these setpoints are outside the control range
of all box control loops.

Discharge Temperature Control: The discharge temperature setpoint shall be controlled

State of Delaware

©_2008 FACILITY DYNAMICS ENGINEERING

as follows Eng HIN

1 Setpoint shall be reset from 55F to 65T both adjustable to maintain the cooling| p.gyn HIN

requests at 4 (adj.) Multiple requests may be broadcast from more critical VAV —__

boxes. Chid

2. When the unit is energized for setback heating during the unoccupied period, the | Appd —

discharge temperature setpoint shall be 75°F (adj.) Issued 11,/10/2008

3. When the unit is energized for morning cool-down or setback cooling, the Job No —

discharge setpoint shall be the warmest zone temperature, minus 15°F. y /A

4, Whenever the unit is energized for the occupied period and the occupancy sensor j—Scale.

indicates vacancy for 15 minutes (adj.) discharge temperature cooling setpoint shall be |_Proj Code

70%F (adj.) and heating setpoint shall be 602F (adj.) until the occupancy sensor

detects occupancy again.

Preheating Section:

1. HW Heating Valve: Whenever AH is energized, N.O. volve shall modulate per the DESIGN

higher of 1) a PID loop to maintain a leaving temperature of the discharge air DOCUMENT

temperature setpoint minus 5F and 2) a proportional only loop maintaining o low limit

of 45°F preheot  cail discharge air temperature.

Cooling Section:

1 Cooling Coil Valve: N.C. cooling coil valve shall modulate via a DA PID loop to VAV AH WITH

maintain discharge temperature setpoint. During dehumidification cooling coil shall be

commanded 100% open. During unoccupied period, if AH is energized for heating, or PREHEAT &

warm—-up, the cooling coil valve shall remain closed. CHW COIL, NO
RETURN FAN

00 OF 00
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hémm NOTES POINTS LIST REVISIONS

EXHAUST DAMPER RA SMOKE DET m i i
1. Locate down stream duct static pressure pick—up POINT TYPE
RE VoD ALARM [ A | 7 VSD RE STRIZSTOP Joo] < T —_—— — — @ tube approximately 2/3 down duct. See floor plans POINT DESCRIPTOR DI | Al |DO | AO COMMENTS NO.| DESCRIPTION | DATE
> P — ,~—<__RF _SPEED__|AO RA_TEMPERATURE | Al for location.
] 7 7 & 7 RA HUNIDTY | A | RETURN AR CO2 | A 2. Provide communications interface to the control X FAN START/STOP : TYPICHL TR WY s
¥ Safet | . . : et _ X FAN STATUS . PROOF ALARM; TYPICAL FOR TWO FANS
nter : system for diagnostic point information. Refer to X AN VSD ALRM S TYPIAL FOR TWO FANS
nterlod] TS ‘ 07 ‘ points list for required points to be mapped.
”502 3. Provide multiple Freezestats as required to achieve X FAN SPEED o [TYPICAL FOR TWO FANS
W7 I I H ‘ ‘ 3ft of element for each 3 sq.ft of coil foce area. DOWN DUCT STATIC PRESSURE °
/1 | o 4. Coordinate with mechanical design to ensure SUPPLY TEMPERATURE o
EXHAUST AR D-3 AFMS-2 I @ B RETURN AIR adequate straight lengths of duct and proper range SUPPLY SMOKE DETECTOR .
I} ne - on the sensor. Fan AFMS may be duct or inlet RETURN SMOKE DETECTOR .
/ 1 type, see plans for design. Whenever Supply and
f 4 Ny A H PREHEAT COIL DISCHARGE TEMP
Return Fan inlet AFMS are provided OA AFMS is not ° &
ECONOMIZER | A0] AFMS, necessary. FREEZESTAT . Ct)é
5. Provide Return Air or Space CO2 sensors for MIXED AR TEMPERATURE ° CRITCAL ALARM < 40°F; OQE
7 N demand ventilation applications only. RETURN AR TEMPERATURE . o
| RAFOW | A SESURI/SIOP {00 <& 6. See C—4.00 Electric Lodder Diogroms ond C—4.01 RETURN_AR_HUMIDITY . Eg
. i SF_SPEED __|AO| &~ N— Miscellaneous C_on(rc\s sheets for additional RETURN AR CO2 SENSOR . QE
| SF_SIATUS_| DI \—' [ — 8t equipment details. ZONE CO2 SENSOR . o8
MA TEMPERATURE | Al [ m ol N— ‘@ m OUTSIDE AR FLOW (CFM) . &1%‘3
.2
| oRTow [ Al M2 NO EET T 1 SUPPLY AR FLOW (CFM) . 3R
N ‘r —l— ) RETURN AR FLOW (CFM) . S
| p SASH # ; FREEZE@ \sb st 4 CHILLED WATER VALVE 0 §§
D-2 Safet; afety B Y
. ¥ interlock Interlock HOT WATER VAWVE I3
| AFMS = ECONOMIZER o &
— — —r— — T EXHAUST DAMPER o §§
: = F F N = FIRE ALARM B S
C . |
| OUTSIDE AR AFMS-3 @ D-1 ‘L ‘L @ i AFMS-1 SUPPLY AR X_FAN VFD FAULT o NETWORK_INTERFACE POINT; TYPICAL FOR (2) 35
N T NC T T W Wi T X FAN VFD FEEDBACK ° NETWORK INTERFACE POINT; TYPICAL FOR (2) SJ
| T1 é é ‘ 1 | X FAN VFD KW . NETWORK INTERFACE POINT; TYPICAL FOR (2)
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Pre—Filter Final Filter
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Interlock General: The VAV air handler shall be fully controlled by the BAS serving multiple
#—> _FIRE AARM__| DI [ terminal units with reheat capability. Air handler control logic strategies shall include
scheduled occupancy with optimum preoccupancy

A TEMPE@[JA_\-] SO0 STATC PRES A > i Safety SEQUENCE OF OPERATION

1.
2. dry bulb comparison economizer control
3. sequenced heating and cooling coil valve control
4, fixed damper controlled, minimum outside air control
VAV AH WITH PREHEAT, CHW COIL & RETURN FAN S i it
’ 6. high pressure safety
7. freeze safety.
e Run Conditions e _(ooling Coil Contral 8. smoke safety
x Supply Fan:  BAS shall control the starting and stopping of the supply fan as follows:
777777777777777777 1. Start/Stop: BAS shall command the operation of the supply fan and it shall run
continuously whenever the AH is "energized” as specified for the applicable logic
l ot Normal Occupied Mode I% Pousr On Sort Deloy__ _ l l l strategies specified in item Air Handlers General above.
| Warm-up Mode | | | 2. Proof: BAS shall prove fan operation and use the status indication to accumulate
Caol-down Made runtime.
| S“quk Heqﬂ:g Mode | | % Open | 3. VSD Control: ~ Whenever the fon is energized, BAS shall control the speed of the
(COcc Override yP}— — — — — — — Setup Cooling Mode AW Vave 0] VSD to maintain the supply duct static pressure setpoint. On stort and stop, the VSD|
| | shall ramp to speed and slow down within adjustable acceleration and deceleration
limits.  BAS shall monitor a common alarm output from the drive and enunciate
| | a level 2 alarm when an alarm is indicated.
| | 4. Supply Duct Pressure Setpoint:  Setpoint shall be:
r a) Reset between the limits of .5" to 2" as to maintain cooling requests of
the VAV boxes at 4 with all values adjustable.
| ————————————————————————————————————— Return Fon:  BAS shall control the starting ond stopping of the return fon as follows.

| —— o  _ _ __ ___ _Heating Coll Control 1. Start/Stop: BAS shall command the operation of the return fan and it shall run
continuously whenever the AH is "energized” os specified for the applicable logic
strategies specified in item Air Hondlers General above.
% Open 2. Proof: BAS shall prove fan operation and use the status indication to accumulate
runtime.

3. Capacity Control: BAS shall control the output of the return fan per the following

HW Vaive A0 |
logic strategy:
I—-HP T
- = __ ] c | ) Rescaled Output Capacity Control
i |

eturn Fan Status| DI

State of Delaware

| CTM e Return /Exhoust/OA Dampers:  BAS shall control the dompers as follows:
on ] L RGO 1 Closed: When AH is deenergized, dampers shall remain in their "off" positions.
SGO ImE - > Return Fan S/5 |00 When AH is energized during unoccupied period the minimum OA flow setpaint wil
DELAY. be 0 cfm which will close the OA damper unless economizer is available.
- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T cre proeeie (o PH Coll DAT_| Al | BHT 2. Minimum OA Control: BAS shall maintain the minimum scheduled OA using the
—_—_———— - ————— — — — — — - — - — — — — — — — — — — Strrly[oen.0D Stafic Pressure Contrd l damper controlled fixed strategy. Demand Ventilation applications will reset the
—— e OA open as needed to maintain a maxmimum CO2 setpoint.
_ - Economizer Control 3. Demand Ventilation: Applications using CO2 sensor(s) (Return Duct and/or Space)
2 Supply Air Flow | A | {Scrw> to maintain o moximum CO2 setpoint shall aperote as follows: Whenever the fon
total from all zones % Open status is proven and the unit is indexed to occupied mode, the minimum OA
served by the AHU Freezestat | DI SR Exhoust Domper |AO| setpoint shall be reset from the TAB calculated minimum setpoint to full open as

the CO2 sensor reading rises from 350ppm (adj) to 800ppm (ad}).
4, Economizer: BAS shall modulate dampers per the dry bulb comparison economizer]
detailed in 'Air Handlers General' section 15958. Mixed air temperature setpoint

Press Requests

|
|
|
|
|
560 (¥ =T oo}
LSF V5D Aarm | DI J i Endl il
_____________________________________

SGO [CRAMP ] W m shall be 3F below the design discharge air temperature setpoint.
> DD Static Press | AI| SSupply Fan Speed|A0] | ixed Ar Temp | N Open | o Eng HIN
loo secl/__| = . m Space Temperature Control:  The space temperatures shdll be controlled via individual Drawn HIN
| conomizer | VAV boxes. The setback setpaint for cycling the unit shall be 65F (adj.) for heatin —__
p yeling J 9
and 80F (ad}.) for coaling. Ensure that these setpoints are outside the control range Chicd
| | of all box control loops. Appd —
X Occ Issued 11/10/2008
—— o  _ __ __ Retun Fon Flow Tracking Control Discharge Temperature Control: The discharge temperature setpoint shall be controlled |~ "\ P
as follows y )
(R Fiog o7at] 1. Setpoint shall be reset from 55F to 65F both adjustable to maintain the cooling j—Scale.
| RF VS0 Aarm ] 01| RA Flow Offset / Lequests at 4 (adj.) Multiple requests may be broadcast from mare critical VAV Proj Code
oXes.
| Occ | 2. When the unit is energized for setback heating during the unoccupied period, the
- discharge temperature setpoint shall be 75°F (adj.)
Return Ar Flow | | 2Return_Fon Speed|AO| 3. When the unit is energized for marning cool—down or setback cooling, the
| discharge setpaint shall be the warmest zone temperature, minus 15F. DESIGN REVIEW
RGO Space C02 | AI[ 4, Whenever the unit is energized for the occupied period and the occupancy sensor
- - - - - - - T T T T T T T T T T T T g | indicates vacancy for 15 minutes (adj.) discharge temperature cooling setpoint shall be
- ——— - YV VT /= | 70%F (adj.) and heating setpoint shall be 60?F (adj.) until the occupancy sensor
detects occupancy again.
| | | OAFlow || oAFLY> Preheating Section: VAV AH WITH
1. HW Heating Valve: Whenever AH is energized, N.O. valve shall modulate per the
| A Smoke Detecto] DI | | l j higher of 1) a PID loop to maintain o leaving  temperature of the discharge air PREHEAT, CHW

temperature setpoint minus 5 and 2) a proportional only loop maintaining a low limit |COIL, & RETURN

—_— - —— — — — — — — — — — — — — — — — — — — — — — — el R of 45°F preheat  coil discharge air temperature.
Fire Narm | DI [ i ' 60°F FAN

Cooling Section:
L pehumidification | P 1. Cooling Coil Valve: N.C. cooling coil valve shall modulate via a DA PID loop to 00 OF 00

maintain discharge temperature setpoint. During dehumidification cooling coil shall be | ...... =X Xl P8 ...
commanded 100% open. During unoccupied period, if AH is energized for heating, or SHEET NUMBER
warm—up, the cooling coil valve shall remain closed.

OAT

5

l (oA Humidity [vP)

| Return_Humidity | Al [
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Software Logic Diagram o
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EXHAUST AR

ECONOMIZER _|AO

I_,_..\

RA_SMOKE DET | DI]

RF_START/STOP_|00|

REss o > 7

@ NOTES

Safety
Interlock

N ( - 0 — — W 1. Provide multiple Freezestats as required to achieve
RA_HUMIDITY | AI| RETURN_AIR_COZ | Al 3ft of element for each 3 sq.ft of coil face area.

‘ ‘ 2. Provide Return Air or Space CO2 sensors as

w

4. Provide alternate option for ”"soft start” upgrade
from default fan starter.

T
7
directed.
HS1 | €02 | . When applicable per mechanical design.

5. See sheet C—4.00 Electric Ladder Diagrams and

L I J RETURN AR : C*}.OI

Miscellaneous Controls for additional

equipment details.
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SA_TEMPERATURE | Al |

ZONE OVERRDE DI >
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SPACE TEMP | A

T
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il

FIRE ALARM | DI [

POINTS LIST REVISIONS
POINT TYPE
POINT DESCRIPTOR COMMENTS NO. | DESCRIPTION | DATE
DI | Al | DO | AO

SUPPLY FAN START/STOP .

SUPPLY FAN STATUS . PROOF ALARM

RETURN FAN START/STOP .

RETURN FAN STATUS . PROOF ALARM

SUPPLY TEMPERATURE .

SUPPLY SMOKE DETECTOR .

RETURN SMOKE DETECTOR .

PREHEAT COIL DISCHARGE TEMP .

FREEZESTAT .

MIXED AR TEMPERATURE . CRITCAL ALARM < 40F; Ct)g

RETURN AR TEMPERATURE . L0s

NS

RETURN AR HUMIDITY . o

SPACE_TEMPERATURE . Eg

SETPOINT_ADJUST . QE

ZONE_OVERRIDE . S
IR

CHILLED WATER VALVE . 83
e

PREHEAT VALVE . 3R

REHEAT VALVE . S

ECONOMIZER . <

FIRE ALARM . Eé

RETURN AR C02 . BN

SPACE €02 . ‘§§
I3
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§3

SEQUENCE OF OPERATION

CV AH WITH PREHEAT, CHW & REHEAT

COIL, CO2 VENTILATION & RETURN FAN

| SpaceTemp | A |
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Setup Coaling Mode
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Software Logic

Diagram

General: The single zone air handler shall be fully controlled by the BAS. Air handler
contral logic strategies shall include

1. scheduled occupancy with optimum preoccupancy

2. dry bulb comparison economizer control

3. sequenced heating and cooling coil valve control

4. min outside air damper reset balanced position, minimum outside air
contral

5. mixed air low limit

6. freeze Sofety.

7. smoke Safety

Supply Fan: BAS shall control the starting and stopping of the supply fan as follows:
1 Start/Stop: BAS shall command Ihe operuIIon of the supply fan and it shall run

continuously whenever the AH is "energized” as specified for the applicable logic
strategies specified in item Air Handlers General.
2. Proof: BAS shall prove fan operation and use the status indication to accumulate

runtime.  Upon failure of the supply or return fan, BAS shall deenergize the other|

fan, lockout the run command to both fans, and enunciate an alarm as specified
above.

Return Fon:  BAS shall control the starting and stopping of the return fan as follows.
1. Start/Stop: BAS shall command the operation of the return fan and it shall run
continuously whenever the AH is "energized” as specified for the applicable logic
strategies specified in item Air Handlers General.

2. Proof: BAS shall prove fan operation and use the status indication to accumulate
runtime.

Re(um/Exhcust/OA Dcmpers BAS shall control the dcmpers as foIIows
Closed: When AH is deenergized, dampers shall remain in their "off" positions.
When AH is energized during unoccupied period the minimum OA flow setpoint will
be 0 cfm which will close the OA damper unless economizer is available.

2. Minimum OA Control: BAS shall maintain the minimum scheduled OA using reset
balanced position contral to maintain TAB minimum scheduled OA. Demand
Ventilation applications will reset the OA open as needed to maintain a
maxmimum CO2 setpoint.

3. Demand Ventilation: Applications using CO2 sensor(s) (Return Duct and/or Space)
to maintain a maximum CO2 setpaint shall operate as follows: Whenever the fan
status is proven and the unit is indexed to occupied mode, the minimum OA
(setpaint /position) shall be reset from the TAB calculated minimum
(setpoint /position) to full open as the CO2 sensor reading rises from 350ppm
(adj) to 800ppm (ad}.).

4. Economizer: BAS shall modulate dompers per the dry bulb comparison economizer

detailed in "Air Handlers General’ section 15958. Mixed air temperature setpoint
shall be 3F below the design discharge air temperature setpoint.

Space Temperature Control:  Three setpaints shall apply. Normal (72F adj.)), setback
heating (65 (adj)), and setback cooling (80°F). These three values shall be the only
values changed by the operator to adjust space temperatures. All other deadbands,
differentials, etc. shall be calculated in the program logic (unless another means is
provided to prohibit overlap of the heating and cooling loops and ensure a dead band
such as function block templates that restrict the setpoint input). During the normal
periods, separate heating and cooling setpoints shall be calculated.

1. Normal space cooling setpoint: shall be the normal space temperature plus 27F
(0dj)

2. Narmal space heating setpaint: shall be the normal space temperature minus 2°F
(0j)

Discharge Temperature Control: The discharge temperature setpoint shall be reset from
space temperature as follows:

1. During Heating mode DAT setpoint shall reset via PID loop set to maintain the
active heating setpoint from ] A70%F to 95?F (ad}.)

2. During Cooling mode DAT setpoint shall reset via PID loop set to maintain the
active cooling setpoint from ] AS5%F to 682F (adj.)

3. Whenever the unit is energized for the occupied period and the occupancy sensor

indicates vacancy for 15 minutes (odj.) discharge temperature coling setpoint
shall be increased by 57F (adj.) and heating setpoint shall be decreased by 57F
(0dj) until the occupancy sensor detects accupancy ogain.

Preheating Section:

1. HW Heating Valve: Whenever AH is energized, N.O. valve shall modulate per the

higher of
a) a PID loop to maintain a leaving temperature of the preheat discharge air

temperature setpoint minus 5F an

b)  a proportional only loop maintaining a low limit of 40F preheat discharge
air temperature.

Cooling Section:

1 Coaling Coil Valve: N.C. cooling coil valve shall modulate vio a DA PID loop to
maintain dischorge temperature setpoint. During dehumidification caoling coil
shall be commanded 100% open. During unaccupied period, if AH is energized for
heating, or warm—up, the cooling coil valve shall remain closed.

Reheating Section:

HW Heating Valve: Whenever AH is energized for dehumidification, N.O. valve shall
modulate per the a PID loop to maintain a leaving temperature of the discharge air
temperature setpoint minus 2°F

State of Delaware
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OAD_E/S STATUS] DI |

NOTES

1. Provide multiple Freezestats as required to achieve 3ft of
element for each 3 sq.ft of coil face area.

2. Provide alternate option for "soft start” upgrade from
default fan starter.

3. See C—4.00 Electric Ladder Diagrams and C—4.01
Miscellaneous Controls sheets for additional equipment
details.
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HUNDIFIER SGNAL[AO[ <
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Safety
| Interlock
#—=>_FIRE ARM | DI

POINTS LIST REVISIONS
POINT TYPE
POINT DESCRIPTOR COMMENTS NO. ] DESCRIPTION DATE
DI | Al |DO | AO
SUPPLY FAN START/STOP .
SUPPLY FAN STATUS . PROOF ALARM
SMOKE DETECTOR .
PREHEAT COIL DISCHARGE TEMP .
FREEZESTAT .
OA DAWPER_END SWITCH STATUS | =
SUPPLY AR TEMPERATURE .
HUMIDIFIER ENABLE .
HUNIDFIER_SIGNAL .
SPACE_HUMIDITY . Ct)g
SUPPLY HUMDITY - L0
CHILLED WATER VALVE . U
PREHEAT VALVE ° E%
FIRE_ALARM . (SIS

6760 Alexander Bell Drive Suite 220

SEQUENCE OF OPERATION

Calumbia, MD - 21046 (#10) 290~0900

A General: The air handler shall be fully controlled by the BAS. Air handler control
logic strategies shall include

1. scheduled occupancy with optimum preaccupancy

2. sequenced heating and cooling coil valve control

3. freeze Safety.

4. smoke Safety

Supply Fan:  BAS shall control the starting and stopping of the supply fan as follows:

1 Start/Stop: BAS shall command the operation of the supply fan and it shall run
continuously whenever the AH is "energized” as specified for the applicable logic
strategies specified in item Air Handlers General

2. Proof: BAS shall prove fan operation and use the status indication to occumulote
runtime. Upon failure of the supply fan, BAS shall deenergize the supply fan,
lockout the run command, and enunciate an alarm as specified above.

OA Dampers:  The dampers shall open whenever the Supply Fan is energized and close
when it is deenergized. A damper position end switch shdll prove the damper
open before the fan is allowed to run. Upon failure of the OA damper, FMS shall

100% OA CV AH

WITH HUMIDIFIER, PREHEAT & CHW COIL

Warm-up Mode
Coal—down Mode
Setback Heating Mode
Setup Cooling Mode

I Supply Fan Status| DI |

I

| |

I RON> — — — — — — — — — —
I Prsr

I 02D £/S Stotus 01| SE— —
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Run Conditions
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Software Logic Diagram

deenergize the supply fan, lockout the run command, and enunciate an alarm a
level 2 alarm.

Discharge Temperature Control Occupied Mode: Whenever the AH is energized during the
occupied period, the dischorge temperature setpoint shall be reset by a reverse
acting PID algorithm outputting o temperature range as follows (PID output can
be rescaled if necessary):

a) setpoint shall be reset from 55F to 65F both adjustable to maintain
the cooling requests at [4] (adj)

Discharge Temperature Control Unoccupied Mode: When the unit is energized for setback|
heating during the unoccupied period, the discharge temperature setpaint shall be
75F (adj.)

Heating Section:
HW Heating Coil Valve: Whenever AH is energized, N.O. heating coil valve shall
modulate via a PID loop to maintain 53F (adj) preheat DAT.

Cooling Section:
Cooling Coil Valve: N.C. coaling coil valve shall modulate vio o PID loop to
moaintain discharge temperature setpoint. During unoccupied period, if AH is
energized for heating, or warm—up, the cooling coil valve shall remain closed.

Humidifier: When the AH is energized during occupied periods and the outside air
temperature is below 55F (with 3T cycle differential), humidifier signal shall modulate
via a PID loop to maintain space relative humidity setpoint of 40%, or to limit the
maximum discharge humidity to 75% (ad}.). Humidifier shall shutdown if the supply
duct RH exceeds 90% continuously for 5 minutes.
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OAD E/S STATUS | DI |

SF_START/STOP |00 &= N\
CSFSPEED A0 &~ —
SF_STATUS [0l A — — BACNET
P ) — O
SF_VSD AARM | DI N— |
|

NOTES

1. Locate down stream duct static pressure pick—up
tube opproximately 2/3 down duct. See floor
plans for location.

2. Provide communications interfoce to the control
system for diagnostic point information. Refer to
points list for required points to be mapped.

3. Provide multiple Freezestats as required to
achieve 3ft of element for each 3 sq.ft of colil
face area.

4. See C—4.00 Electric Ladder Diagrams and C—4.01
Miscellaneous Controls sheets for additional
equipment details.
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POINTS LIST REVISIONS
POINT TYPE
POINT DESCRIPTOR COMMENTS NO. | DESCRIPTION DATE
DI | Al DO | AO

SUPPLY FAN START/STOP .

SUPPLY FAN STATUS . PROOF ALARM

SUPPLY FAN VSD ALARM .

SUPPLY FAN SPEED .

DOWN DUCT STATIC PRESSURE .

AR FLOW .

SMOKE DETECTOR .

PREHEAT COIL DISCHARGE TEMP .

FREEZESTAT .

OA DAMPER END SWITCH STATUS . Ct)g

SUPPLY AR TEMPERATURE . 0s

HUMDIFIER_ENABLE . ~u

HUMIDIFIER SIGNAL . Eg

SPACE_HUMIDITY . QE

SUPPLY_HUMIDITY . o8

CHILLED WATER VALVE . 3

PREHEAT VALVE . § ]

FIRE_ALARM . S

SUPPLY FAN VFD FAULT . NETWORK INTERFACE_POINT §§

SUPPLY FAN VFD FEEDBACK . NETWORK INTERFACE_POINT s¢

SUPPLY FAN VFD KW . NETWORK INTERFACE_POINT :R

SUPPLY FAN BYPASS . NETWORK INTERFACE_POINT §§
S
83

SEQUENCE OF OPERATION

A. General: The air handler shall be fully controlled by the BAS. Air handler control
logic strategies shall include

1. scheduled occupancy with optimum preoccupancy

2. sequenced heating and cooling coil valve control

100% OA VAV AH

WITH

HUMIDIFIER, PREHEAT & CHW

3. freeze Safety.
4. smoke Safety

Normal Occupied Mode
Warm-up Mode
Cool~down Mode
Setback Heating Mode

Setup Cooling Mode
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Software Logic

Diagram

upply Fan:  BAS shall control the starting and stopping of the supply fan as follows:

1. Start/Stop: BAS shall command the operation of the supply fon ond it shall run
continuously whenever the AH is "energized” as specified for the applicable logic
strotegies specified in item Air Handlers General

2. Proaof: BAS shall prove fan operation ond use the status indication to accumulate
runtime.  Upon failure of the supply fan, BAS shall deenergize the supply fan,
lockout the run command, and enunciate an alarm as specified above.

3. VSD Control: Whenever the fan is energized, BAS shall control the speed of the
VSD to maintain the supply duct static pressure setpoint. On start and stop,
the VSD shall ramp to speed and slow down within adjustable acceleration and
deceleration limits. BAS shall monitor a common alarm ouput from the drive and
enunciate o level 2 alarm when an alarm is indicated.

4. Supply Duct Pressure Setpoint: Setpoint shall be:

a) Reset between the limits of .5" to 2" as to maintain cooling requests of the

VAV boxes at 4 with all values adjustable.

OA Dampers:  The dampers shall open whenever the Supply Fan is energized and close
when it is deenergized. A damper position end switch shall prove the damper
open before the fan is allowed to run. Upon failure of the OA damper, FMS shall
deenergize the supply fan, lockout the run command, and enunciate an alorm o
level 2 alorm.

Discharge Temperature Control Occupied Mode: Whenever the AH is energized during the
occupied period, the discharge temperature setpoint shdll be reset by a reverse
acting PID algorithm outputting a temperature range as follows (PID output can
be rescaled if necessary):

a) setpoint shall be reset from 55F to 65T both adjustable to maintain
the cooling requests at [4] (adj.)

Discharge Temperature Control Unoccupied Mode: When the unit is energized for setback
heating during the unoccupied period, the discharge temperature setpoint shall be
75F (adj.)

Heating Section:
HW Heating Coil Valve: Whenever AH is energized, N.O. heating coil valve shall
modulate via a PID loop to maintain 53F (adj) preheat DAT.

Coaling Section:
Cooaling Coil Valve: N.C. cooling coil valve shall modulate via a PID loop to
maintain discharge temperature setpoint. During unoccupied period, if AH is

energized for heoting, or warm—up, the cooling coil valve shall remain closed.

Humidifier: When the AH is energized during occupied periods and the outside air

temperature is below 55 (with 3F cycle differential), humidifier signal shall modulate

via a PID loop to maintain space relative humidity setpoint of 40%, or to limit the

maximum discharge humidity to 75% (ad}.). Humidifier shall shutdown if the supply
duct RH exceeds 90% continuously for 5 minutes.
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ECONOMIZER | A0

i_.

OUTSIDE AR

> RA_SMOKE DET | 0I] NOTES
— RF_START/STOP |00 - - -
@ Starter RA_TEMPERATURE | Al | 1. Provide multiple Freezestats as required to
) RF SRS o} 7 achieve 3ft of element for each 3 sq.ft of coil
Safet Va face area.
meﬂccl 2. WherY applicable per r_nechun?f’:u\ des'\gn."
5 3. Provide alternate option for "soft start
o T upgrade from default fan starter.
t 4. See sheet C—4.00 Electric Ladder Diagrams
and C—4.01 Miscellaneous Controls for
2 additional equipment details.
— — 7
> SA SMOKE DET | ]
FREEZESTAT | DI [
M2 NO — SF_START/STOP_|DO| N
Al PH COL DAT | Al ®)| starter
—l— J; Safety
I l * CS1 SF_STATUS | DI [ Interlock
T 7 Va ; .
D-2 Safety Sofety #—> _FIRE ALARM__| DI [
\Mcr\ock Interlock
'—f 7
] N/
H
D-1

Pre—Filter Final Filter

PREHEAT VALVE_[A0|

SA TEMPERATURE | Al |

X

1
[v2]

CHW VAVE [ao] %

CHWR
CHWS

BB

-

F CP_S/S |DO|
®

CP_STATUS | DI

POINTS LIST REVISIONS
POINT TYPE
POINT DESCRIPTOR COMMENTS NO.| DESCRIPTION | DATE
DI | Al | DO | AO
SUPPLY FAN START/STOP °
SUPPLY FAN STATUS . PROOF ALARM
RETURN FAN START/STOP .
RETURN FAN STATUS ° PROOF ALARM
SUPPLY TEMPERATURE °
SUPPLY SMOKE DETECTOR .
RETURN SMOKE DETECTOR o
PREHEAT COIL DISCHARGE TEMP °
FREEZESTAT °
MIXED AR TEMPERATURE . CRITCAL ALARM < 40°F; mg
RETURN AIR TEMPERATURE o ‘QQ
CIRCULATING PUMP START/STOP . \t‘d
CIRCULATING PUMP STATUS ° E%
CHILLED WATER VALVE . QE
PREHEAT VALVE .
ECONOMIZER .
FIRE ALARM °

SEQUENCE OF OPERATION

CV AH WITH PREHEAT & CHW COIL, MIN

OA DAMPER & RETURN FAN

| Sy

ly Fan_Status| DI [

| SReturmn_Fan Stotus| DI |

Module Power OqvP) I

DELAY

Normal Occupied Mode
Worm—up Mode
Cool—down Mode
Setback Heating Mode
Setup Cooling Mode

Mooz

OA Humidity [vP)

OAT

> Vixed Ar Temp | A [

HPCT

Run Conditions

from terminal units

SGO

% Open

CHW Valve _[A0]

Supply Temp | Al

> Supply Fon /5 |00|

% Open

P
R
CP Status | DI| [u® |0
=l
| 5 Deg Diff RTM
PH Col DAT BHT IEE —_—_———————————— P s/s Joo]

Freezestat | DI
| ;l_l—>!
| EA Smoke Detectoj ol >!
I

I

% Open

Economizer |AO[

Software Logic Diagram

General: The air handler shall be fully controlled by the BAS. Air handler control logic
strategies shall include
scheduled occupancy with optimum preoccupancy

1.
2. dry bulb comparison economizer control
3. sequenced heating and coaling coil valve control
4. balanced position, minimum outside air control
5. mixed air low limit
6. freeze Safety.
7. smoke Safety
Supply Fan:  BAS shall contral the starting and stopping of the supply fon os follows:

1. Start/Stop: BAS shall command the operation of the supply fon ond it shall run
continuously whenever the AH is "energized” as specified for the applicable logic
strategies specified above.

2. Proof: BAS shall prove fan operation and use the status indication to accumulate
runtime. Upon failure of the supply or retun fan, BAS shall deenergize the other fan,
lockout the run command to both fans, and enunciate an alarm as specified above.

Return Fan: BAS shall control the starting and stopping of the return fan as follows.
1. Start/Stop: BAS shall command the operation of the return fan and it shall run
continuously whenever the AH is “energized” as specified for the applicable logic
strategies specified abave.

2. Proof: BAS shall prove fan operation ond use the status indication to accumulote
runtime.

Return /Exhaust/0A Dcmpers BAS shall contral the dcmpe(s as foHows

1. Closed: When AH is deenergized, dampers shall remain in their "off" positions.
When AH is energized during unoccupied period the OA damper will close unless
economizer is available.

2. Minimum OA Control: BAS shall maintain minimum OA flow using the damper
controlled fixed strategy.

3. Economizer:  BAS shall modulate dampers per the dry bulb comparison
economizer detailed in 'Air Handlers General’ on page 15958 — 6 above. Mixed
air temperoture setpoint shall be 3F below the design discharge air temperature
setpoint.

Space Temperature Control:  The space temperatures shall be controlled via individual
reheat coils as specified below. The setback setpoint for cycling the unit shall
be 65F (ad}.) for heating and 80F (ad].) for cooling both based on the worst
zone. Ensure that these setpoints are outside the control range of all box
control loops.

Discharge Temperature Control:
os follows

1. Setpoint shall be reset from 55F to 65F both odjustable to maintain the cooling
requests ot [4] (ad].)

2. When the unit is energized for setback heating during the unoccupied period, the
discharge temperature setpoint shall be 75F (adj.)

3. When the unit is energized for morning coal—down or setback cooling, the
discharge setpoint shall be the warmest zone temperature, minus 15F

The discharge temperature setpoint shall be controlled

Preheating Section:
HW Heating Valve: Whenever AH is energized, N.O. valve shall modulate per the higher
of:

a) a PID loop to maintain a leaving temperature of the discharge air
temperoture setpoint minus 5F and

b) o proportional only loop maintaining a low limit of 40F preheat
discharge air temperature.

Cooling Section:

Cooling Coil Valve: N.C. cooling coil valve shall modulate via a DA PID loop to maintain
discharge temperature setpoint. During unoccupied period, if AH is energized for
heating, or warm—up, the cooling coil valve shall remain closed.
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POINTS LIST REVISIONS

POINT TYPE
POINT DESCRIPTOR o TaTooT 20 COMMENTS NO. | DESCRIPTION DATE
SRR ol SUPPLY FAN START/STOP .
NOTES SUPPLY FAN STATUS . PROOF ALARM
RA TEMPERATURE | Al[ .
:Ll_' 1. Provide multiple Freezestats as required to SUPPLY TEMPERATURE
# 7 achieve 3ft of element for each 3 sq.ft of coil SUPPLY_SMOKE DETECTOR hd
Safety face area. RETURN SMOKE DETECTOR .
Intertock 2. Where applicable per mechanical design. PREHEAT COIL DISCHARGE TEMP .
| 202 > 3. Provide alternate option for "soft start” upgrade FREEZESTAT .
from default fan starter. MIXED AR TEMPERATURE . CRITCAL ALARM <_40°F;
( H 4. See sheet C—4.00 Electric Ladder Diagrams & RETURN AIR TEMPERATURE .
D-3 RETURN AR C—4.01 Miscellaneous Controls for additional CRCULATING PUVP START/STOP " ‘0“
NC ol equipment details. <
CIRCULATING PUMP_STATUS o <O
—= = CHILLED WATER VALVE . \bj
PREHEAT VALVE . E%
ECONOMIZER ° QE
FIRE_ALARM o S
S8
)
2R
FREEZESTAT _| D (o] ")’i
M2 t—y —<SESTRTZSTOP o] < §
. "0 — ! Q| s [ o } Safety 8
S
| ; = P GO oA [ A ] ] e AT [] E— Interlock 33
| i \D—z > * Safety Safety : FA1 #—> _FIRE ALARM | DI | 8y
. [ Interlock Interlock £S
Sbi N
a3 Lol s N
e I N . 3
| |
OUTSIDE AR N o-1 L L ® A SUPPLY AR
T T Wi
Al ne [RY [RY /D H
Pre—Filter Final Filter ST
\¢
iEwaY
* SEQUENCE OF OPERATION
General: The air handler shall be fully controlled by the BAS. Air handler control logic
o 5 TEMPERATUE@ strategies shall include
PREHEAT VALVE_|AO| 2 2 scheduled occupancy with optimum preoccupancy

dry bulb comparison economizer control
sequenced heating and coaling coil valve control
balanced position, minimum outside air contral
mixed air low limit

freeze Safety.

Noos NS

!
!
M 7 o
g) ] s
r CPS/5  |of j
o SAS ol J Supply Fan:  BAS shall control the starting and stopping of the supply fan as follows:
1. Start/Stop: BAS shall command the operation of the supply fon ond it shall run
continuously whenever the AH is "energized” os specified for the applicable logic
strotegies specified abave.
2. Proof: BAS shall prove fan operation and use the status indication to accumulate

smoke Safety

®

runtime.  Upon failure of the supply or return fan, BAS shall deenergize the other fan,

CV AH WITH PREHEAT & CHW COIL, MIN OA DAMPER, NO RETURN FAN

Return /Exhaust/OA Dampers:  BAS shall control the dampers as follows:

Closed: When AH is deenergized, dampers shall remain in their "off" positions.

When AH is energized during unoccupied period the OA damper will close unless
- __ RunConditions - ___ _(oling Coil Control economizer is available.

( 2. Minimum OA Control: BAS shall maintain minimum OA flow using the damper
contralled fixed stroteqgy.

3. Economizer:  BAS shall modulate dampers per the dry bulb comparison
economizer detailed in ‘Air Handlers General' above. Mixed air setpoint shall be
equal to the discharge air setpoint specified herein minus 3F.

[Con T]Power On Start Delay
Normal Occupied Mode B |
Warm-up Mode DELAY. |

Cool Requests [P}

from terminal units Space Temperature Control:  The space temperatures shall be controlled via individual

reheat coils as specified below. The setback setpoint for cycling the unit shall

ﬁ
|
|
|
% Open | be 65F (adj.) for heating and 80F (adj) for cooling both based on the worst
|
|
|
|
_J

Cool-down Mode
Setback Heating Mode

Setup Cooling Mode zone. Ensure that these setpoints are outside the control range of all box

control loops.

CHW Valve _[A0]

Supply Temp | Al | Discharge Temperature Control: The discharge temperature setpoint shall be controlled

os follows

1. Setpoint shall be reset from 55F to 65F both adjustable to maintain the caoling
requests at [4] (ad})

2. When the unit is energized for setback heating during the unoccupied period, the
discharge temperature setpoint shall be 75F (adj.)

_____________________________________ 3. When the unit is energized for morning cool—down or setback cooling, the

Preheat Coil Control discharge setpoint shall be the warmest zone temperature, minus 15F

I
I
I
| SGO
I
I
I
I

Mooz

| Supply Fon Stotus| DI |

State of Delaware

Preheating Section:

HW Heating Valve: Whenever AH is energized, N.O. valve shall modulate per the higher
of:

% Open a) o PID loop to maintain o leaving temperature of the discharge air

temperoture setpoint minus 5F and

b) o proportional only loop maintaining a low limit of 40F preheat

discharge air temperature.

Circuloting Pump: Whenever OA temperature falls below 45T (adj.) with o 5F

| B

OA Humidity [vP) | differential, BAS shall energize the circulating pump and monitor status. Eng HIN

l l | Cooling Section: Drawn HIN

Refurn Ar Temp | A1 | Cooling Coil Valve: N.C. cooling coil valve shall modulate via a DA PID loop to maintain |-Chkd —

- discharge temperature setpoint. During unoccupied period, if AH is energized for Appd i—
e _Economizer Contral | heating, or warm-up, the cooling coil valve shall remain closed. Issued 05/14/2008
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Mixed Ar Temp | Al [

MAT

IEng 7

et R

CP Stotus | 0I

DESIGN REVIEW

POINTS LIST REVISIONS
POINT TYPE
POINT DESCRIPTOR COMMENTS NO. | DESCRIPTION DATE
NOTES DI | Al'| DO | AO
1. Provide multiple Freezestats as required to SUPPLY FAN START/STOP °
achieve 3ft of element for each 3 sq.ft of coil SUPPLY FAN STATUS . PROOF ALARM
EXHAUST DAMPER] AO | > RASMOKEDET [DI > face area. SUPPLY TEMPERATURE o
2. Where applicable per mechanical design. SUPPLY SMOKE DETECTOR .
7 y RA TEMPEM > 3. Prov'\dde cf\temo;ei op‘:\'ofn fort ”S(Oﬂ start” RETURN SMOKE DETECTOR B
- upgrade irom delault Tan starter. PREHEAT COIL DISCHARGE TEMP
Safety 7 4. See sheet C—4.01 Electric Ladder Diagrams and TREEZESTAT S >
I Interlock C—4.00 Miscellaneous Controls for additional
IS 155 equipment details. MIXED AIR TEMPERATURE . CRITCAL ALARM < 40°F;
T T RETURN AIR TEMPERATURE .
A i CRCULATING PUMP_ START/STOP . Ct)g
EXHAUST AR D-3 RETURN AR CIRCULATING PUMP_STATUS ° ¢(\)E\5
R CHILLED WATER VALVE . (]
/1 il PREHEAT VALVE ° E%
ECONOMIZER . (SIS
EXHAUST AR DAMPER o o8
CECONOMZER Jaof <
ECONOMIZER FIRE_ ALARM . S
2R
4 Safety ax
'______ Interlock ° %
! > SRSWOREDE [oi] > #~3__FIRE ARM__| i | S
| FREEZESTAT | DI | N 33
M2 — SF_START/STOP_|DO| N
\o MA TEMPERATURE | Al [ . PH_COIL_DAT Lfl“_! @ Starter :E J; §§
| S )] ¥ i ] s ) ; s
7 Safet St
. D-2 . Safety afety N
[~ Interlock Interlock <S8
| st
N [=] [=] t . —C i |
| U ‘F ‘F N_/] . i
OUTSIDE AR D1 L L ®© H SUPPLY AR
NC T T W fl
Rl Rl /N
Il = = — i
Pre—Filter Final Fiter SEQUENCE OF OPERATION
General: The air handler shdll be fully controlled by the BAS. Air handler control logic
l ] strategies shall include
PREHEAT VALVE_|AO| U AN 1. scheduled occupancy with optimum preoccupancy
‘ 7 2. dry bulb comparison economizer control
§ ; 3. sequenced heating and cooling coil valve control
_— ‘ [Zs] 4. balanced position, minimum outside air control
. ComVAVE a0 ¢ 5. mixed air low limit
* ‘ @ 6. freeze Safety.
IJ f 7. smoke Sofety
F — L — 1 Supply Fan:  BAS shall contral the starting and stopping of the supply fan as follows:
PS5 |oof 1. Start/Stop: BAS shall command the operation of the supply fan and it shall run
P » P PPy :
CP_STATUS | DI J continuously whenever the AH is "energized” as specified for the applicable logic
JE e strategies specified above. 0N
2. Proof: BAS shall prove fan operation and use the status indication to accumulate
runtime.  Upon failure of the supply or return fan, BAS shall deenergize the other fan, Q0
lockout the run command to both fans, and enunciate an alarm as specified above. C:
o —
Return /Exhoust/OA Dompers:  BAS shall contral the dampers as follows:
SINGLE DUCT Cv AH WITH PRE HEAT & CHW C OIL 1. Closed: When AH is deenergized, dompers shall remain in their "off" positions. ) g
When AH is energized during unoccupied period the OA domper will close unless < (U
economizer is ovailable. <
2. Minimum OA Control: BAS shall maintain minimum OA requirements using ©
balanced position control. g Q
3. Economizer: BAS shall modulate dampers per the dry bulb comparison
" X . economizer detailed in 'Air Handlers General'. Mixed air temperature setpoint C —
(____________________________________MC"_""‘“""S (_____——————————————————————————————J"“‘L‘LC““—C"”% shall be 3F below the design discharge air temperature setpoint. — )
O
Space Temperature Control: The space temperatures shall be controlled via individual -
| | | | reheat cails os specified below. The setback setpaint for cycling the unit sholl (an) -+
e 7}}70”751 E‘i - mESET be 65F (adj.) for heating and 80F (adj.) for cooling both based on the worst C:
| Nommal Ocoupied Mods I%H ower On Start Delay | | I:ﬂ s | zon?. ‘E‘nsure that these setpoints are outside the control range of all box (- o
| Warm-up Mode | | from terminal units 0w | controf foops. (@)
Heating Setpoint Cool-dom Mode ; . : ; O
Setback Heating Node ) Discharge Temperature Control: The discharge temperature setpoint shdll be controlled
| (Occ Overrige P — — — — — — Setup Cooling Mode | | % Open | as follows O
1. Setpoint shall be reset