MIKE GLOVER

4/7/2015 4:17 PM

REVISIONS:

F—47B SHALL REMAIN
/AND SHALL MAINTAIN ITS

——2—POSITION LOW LEAKAGE F=27B INTERLOCK WITH AHU—16B.
OUTSIDE AIR INTAKE SMOKE VERIFY OPERATION OF
DAMPER AND ACTUATOR BY RELIEF SMOKE RELIEF FAN AND
230923 FOR MINIMUM OSA FAN ITS MOTORIZED DAMPER.
PROVIDE REPORT OF
/\ /\__/
OSA FOR MIN. OSA FAN F-32B M 777 FINDINGS
MINIMUM OSA DPT NOTE THAT THE 1978 G.H. AVERY CONTROL PROJECT #: 24308.00
/\ DRAWINGS SHOW AHU-16B AS BEING INTERLOCKED
_ WITH F—47B. IT IS SUSPECTED THAT THE CONTROL .
] 2 PR TING T i I DRAWINGS HAVE INCORRECTLY LABELED THE DATE:  APRIL 10, 2015
FLOAT SWITCH IN @ EXHAUST FAN. FIELD VERIFY EXISTING INTERLOCKS
DRAIN PAN H P | 2—POSITION LOW LEAKAGE AND WHICH FAN IS ACTUALLY INTERLOCKED WITH DRAWN BY: JTC
I W SA 2—WAY MODULATING N / OUTSIDE AIR INTAKE THE AHU. REPORT FINDINGS TO ENGINEER.
C CONTROL VALVE, TYPICAL ] DAMPER AND ACTUATOR BY
T URTOR o Ay SAND FOR 3 DUCT MOUNTED HW M 230923 FOR MINIMUM OSA. DESIGNER: JTC
SUPPLY AIR DAMPER AND COILS. PROVIDE WITH DAMPER
M HAAYA ACTUATOR BY 230923 OPENED—CLOSED POSITION CHECKED BY: AMS
MIXED AIR FAN DPT SUPPLY AIR SWITCHES.
TEMPERATURE YMP' SENSOR TEMPERATURE SENSOR
SENSOR— A I FOR EACH OF 3 ZONES <
. AN \ ' YN > OSA DAMPER
F C -~
R.A. ] \| <; <|_> § H \ | <; ) SA W SA f> FOR MAXIMUM OSA
<\ | ;r\ | 4 W f <\ ¢ \\ m
SD M l M| [SD |<~—EXISTING SMOKE DETECTOR M >,
= @
FILTER STATUS/ TO REMAIN. RELOCATE AS \— 2—POSITION LOW LEAKAGE oL
REQUIRED FOR DUCT OUTSIDE AIR INTAKE c3 3
M MODIFICATIONS. DAMPER AND ACTUATOR BY .— . B3 g
TO FIRE ALARM T 230923 FOR MAXIMUM OSA. 8 :DE S n
° PROVIDE WITH DAMPER h = £ % U)_:
TO FIRE ALARM? H OPENED—CLOSED POSITION €8S £89
AHU o SA SWITCHES. Q S22 30%
DDC L 2% “Fo
g T DT a—L ST To conmer i suo 203 1t
REQUIRED FOR DUCT DETECTOR (OR ZAM) w DETECTOR (OR ZAM) & q:) 5 ? Lx) 8'8
MODIFICATIONS. 2—WAY MODULATING x5 22
EXISTING 120V 052 52
POWER TO REPLACE EXISTING ¥WALL—MOUNTED SPACE TEMPERATURE SENSOR CONTROL VALVE A28 3
CONTROL PANEL CONTROL PANEL FOR EACH ZONE WITH SETPOINT ADJUSTMENT, RETURN AIR DAMPER AND FLOAT SWITCH IN 2 oL VALV NG dg g
UNOCCUPIED OVERRIDE PUSHBUTTON, AND EXISTING LUMALIER UV LIGHTING ACTUATOR BY 230923 — DRAIN PAN opm >° 3
DIGITAL SPACE TEMPERATURE DISPLAY. SYSTEM SHALL BE REINSTALLED IN PROVIDE WITH DAMPER = 8
CONSTANT VOLUME AIR HANDLING UNIT AHU-11B LOCATE AT SAME LOCATION AS EXISTING NEW PLENUM. PROVIDE INTERLOCK OPENED~CLOSED POSITION — ELECTRIC gr
- - — :?\IN%JEML'ST'C THERMOSTAT. DETERMINE LOCATION WITH EXISTING LUMALIER UV SWITCHES. HEAT COIL ig?g%ogll?s%hgzg% AND
: LIGHTING SYSTEM SO THAT THE UV
W LIGHTING SYSTEM IS ENERGIZED TEMPERATURE ¥I!Z):AEPD éII-ZI?\ISOR SUPPLY AIR
e WHEN THE AHU FAN IS RUNNING SENSOR, .
AHU—-11A: 18x10 OSA, 22x18 SA, 24x12 RA AND IS DE—ENERGIZED WHEN THE TYPICAL—\ 17 ;Iémch)I;ATURE
FAN IS OFF. PROVIDE INTERLOCK J
SO THAT THE UV SYSTEM IS M 1 /> F>
DE—-ENERGIZED WHEN AN ACCESS R.A. _ o L SA
DOOR IN THE AHU IS OPENED. L] <: : <T\|
SD M 7
EXISTING SMOKE DETECTOR TO x DUCT MOUNTED
REMAIN. RELOCATE AS REQUIRED 7 FILTER STATUS HW COIL
FOR DUCT MODIFICATIONS. EXISTING SMOKE DETECTOR TO
REMAIN. RELOCATE AS REQUIRED
TO FIRE ALARM FOR DUCT MODIFICATIONS. @ @ (C B
NOTE TO FIRE ALARM?
AC-NET CONTROLLER, WHEN REPLACING THE TO CONTACT IN_SMOKE Incorporated
SEQUENCE OF OPEHATION ANDOVER CONTROLLER, RECONNECT ANY ANDOVER CONTROL DDC COMM TRUNK ~ DETECTOR (OR ZAM) T
SYSTEM COMMUNICATION CABLING. TRANSFORMER —— TO NEXT DDC WALL—MOUNTED SPACE TEMPERATURE SENSOR Hemphis, TN 38111/901-452-6283
WITH SETPOINT ADJUSTMENT, UNOCCUPIED
XISTING 120V OVERRIDE PUSHBUTTON, AND DIGITAL SPACE
BUILT-UP AIR HANDLING UNITS AHU—22A, 23A, AND 24A: TO CONTACT IN SMOKE BOWER TO REPLACE EXISTING TEMPERATURE DISPLAY. LOCATE AT SAME
VAV TERMINAL UNITS WITH DDC CONTROLS DETECTOR (OR ZAM) CONTROL PANEL CONTROL PANEL LOCATION AS EXISTING PNEUMATIC
1. The AHU supply fan will be energized through the BMS whenever the hand—off—auto switch is in the THERMOSTAT. DETERMINE LOCATION IN FIELD.
Building Automation System Interface: “auto” position. When the switch is in the “hand” position, the fan will run continuously. A differential Vechanica /El irical
The Building Automation System EBBASEIshall send the controller Occupied and Unoccupied commandsEThe BAS may also send a Heat/Cool model pressure sensor at the supply fan shall prove airflow. (— echanic ectrica
priority shutdo® n commandsBspace temperature and/or space temperature setpoint If communication is lost @ ith the BASEithe VAV controller 2. When the AHU is energized and the building is occupied, the minimum outside air damper shall be CONS ANT VOLUME A'H HANDL'NG UN'T AHU'16§ Consulting Engineers
shall operate using its local setpoints opened to provide the scheduled minimum outside air airflow, the economizer outside air damper
Occupancy Mode: shall be closed (except when economizer cycle is in operation) opened to provide the scheduled APPROXIMATE DUCT MOUNTED DAMPER SIZES FROM 1978
The occupancy mode shall Be communicated or hardz ired to the VAV Fia a Binary input@Valid Occupancy modes for the VAV shall Ze: minimum outside air airflow, the relief dqmper shall open to .relief building pres?“"e:.& the return air CONTROL DRAWINGS (FIELD VERIFY
. damper shall be opened. When the AHU is off, the outside air dampers, the relief air damper, & the AHU—16B: 36x16 SA, 36x20 RA, 12x10 OSA, 32x18 MAX.
Occupied: return air dampers shall be closed. This unit has an economizer cycle. OSA, 36x22 RELIEF
Normal operating mode for occupied spaces or daytime operation@When the unit is in theccupied mode the VAV shall maintain the space 3. When the AHU.iS energized and the.building is unoccupied, th'e outside air damper shall remain
temperature at the acti@e occupied heating or cooling setpoint@ZApplicalle Bentilation and airfloB setpoints shall Be enforced@The occupied closed, the relief damper shall remain closed, & the return air dampers shall be opened. When the
mode shall Ee the default mode of the VAVE AHU is off, the minimum outside air damper, the relief air damper, the return air damper, and the EXISTING SMOKE EXHAUST FAN & MOTORIZED
Unoccunled: supply air dampers shall be closed. ) ) DAMPER TO REMAIN IN PLACE. VERIFY THEIR
N I" ot de f ied iehtti tionEWhen the unit is | ied mode the VAV controller shall 4. Occupancy Mode: The occupancy mode shall be communicated or hardwired to the AHU controller. OPERATION AND PROVIDE REPORT, TYPICAL.
°'f"‘ta.°’t’|fra Ing mt° N °r:"°cc‘t":l'1e ipacgs or nig '?: °':?‘ra ‘on p en te u."'t sin :’I‘“cuﬂi mocde the ; h°°';".’ ‘er a OCCUPIED MODE: The AHU shall run continuously when the system is scheduled to run in the
maintain the space temperature at the stored unoccuplec heating or cooling setpoint regarciess of the presence ot a hardc lred or occupied mode. The occupied mode shall be the default mode for the AHU. UNOCCUPIED MODE:
communicated setpoint@When the space temperature eficeeds the actifle unoccupied setpoint the VAV shall modulate fully closed® . A . as . . .
[For this phase of the construction, the existing pneumatic VAV terminal units do not have the
Occupied Bypass: capability for unoccupied startup from the terminal unit thermostats or from override timers on the /_TYP|CA|- SMOKE EXHAUST FAN. ASSUME THE
Mode used to temporarily place the unit into the occupied operation@Tenants shall @e aflle to oFerride the unoccupied mode from the space terminal unit thermostats, so the AHU shall be controlled by the programmed occupancy schedule FOLLOWING INTERLOCKS:
sensor The oRlerride shall last for a maRimum of B hours Bad@EThe tenants shall Ee allle to cancel the oZerride from the space sensor at any only. The default schedule shalll be 24 hours/ day 7 doys/ week.] In a future project, the controller RTU-1: F-1, F=9, F-11, & F-13
time@During the oferride the unit shall operate in occupied mode shall have the capability to energize the AHU in unoccupied mode whenever any of its associated 2%"% E_18’ ';-'_?b &F F1—25 & F—14
Heat/Cool Mode: VAV terminal units requires heating or cooling to maintain the space temperature at the active RTU:4: F:Z’ F:4 ’&_F—é - n'e
The Heat/Cool mode shall Be set Bly a communicated Balue@The VAV shall compare the primary air temperature Bas sensed at the terminal unit® unoccupied heating or unoccupied cooling setpoint. UNOCCUPIED BYPASS: [FOl' this phase of the VERIFY. OPER'ATION’ OF SMOKE RELIEF FAN LlJ
associated AHUEIE ith the configured auto changeolZer setpoint to determine if the air is "hot" or "cold"@Heating mode shall command the VAV to construction, the existing pneumatic VAV terminal units do not have the capability for unoccupied M H-AA A M H-AAA M HAAA M HAAA AND ITS MOTORIZED DAMPER. PROVIDE
heat onlyEit implies the primary air temperature is hot@Cooling mode shall command the VAV to cool onlyZit implies the primary air temperature is startup from override timers on the terminal unit thermostats, so the AHU shall be controlled by /AAYAR Y4 VAAYARY4 VAAYARY4 /AAYAR Y4 ) —
REPORT OF FINDINGS.
cold® the programmed occupancy schedule only. The default schedule shalll be 24 hours/ day 7 days/ NOTE E
Heat/Cool Setpoint: week. ] . o ’ , THERE ARE’ NO EXISTING CONTROL DRAWINGS FOR
The spacetemperature setpoint shall e determined eitherya'oca]@@@ﬂthumm hee||z|setpointheVAVdefau't setpoint ora 5. Steom Preheot CO'I COf‘I’(I"Ol: Whenever the Un't IS On, the 1/33 & 2/38 Steom Control VOIVeS Sh0|| /\ /\ /\ /\ THESE RTU S AND THEIR INTERLOCKS WITH SMOKE — O
communicated Baluel@The VAV shall use the locally stored default setpoints @ hen neither a local setpoint nor communicated setpoint is modulate to maintain steam coil discharge air temperature setpoint initially set as 54 deg.F (adj.). EXHAUST FANS. FROM THE 1989 FLOOR PLANS, IT —
presentRIf Both a local setpoint and communicated setpoint eRistBithe VAV shall use the communicated Falue Setpoint shall be reset to maintain a 2 deq.F (adj.) deadband between the chilled water and steam Iv?ITﬁsgldhéE% 'IE'I;I(QLU'I'SHTE FI,?A‘LUS,STQ?]E' IE'\;(LEE[IJ-gEKTZDE LIJ E)J
Cooling Mode: - . : : . : 6 gglclali?wetpgcla?ltséontrol' Whenever the unit is on, the chilled water control valve shall modulate to LOW LEAKAGE OUTSIDE AR RELIEF SAME AREAS THAT THE RTU SERVES. EXAMINE THE —
When the unit is in cooling mode@the VAV controller shall maintain the space temperature at the actille cooling setpoint By modulating the airflo& . . g. . i > e . - g DAMPER BY RTU AIR EXISTING RTU CONTROL PANELS IN Ti'lE GUARD CD |_
Fet@ een the actile cooling minimum airflo® setpoint to the mafimum cooling airflo@ setpoint@Based on the VAV controller occupancy modefithe momtom'dlschorge air tqmperoturq setpomt initially set as 56 deg.F (C'C]J-)»'lf economizing is enabled, MANUFACTURER. ACTUATOR OSA STATIONS ON THE 5TH AND 6TH FLOORS AND FIELD 7p)
actiZe cooling setpoint shall Ze one of the follo ing: the outside air, re.turn air, onc} relief air dampers shall modulote. to molntqln discharge air ) BY 230923 ! /\ \/ 2—WAY MODULATING <
temperature setpoint. If the discharge air temperature sensor fails, the unit shall control the chilled CONTROL. VALVE VERIFY EXISTING INTERLOCKS AND WHICH FANS ARE D )
Setpoint Default Value water valve with the chilled water coil discharge air temperature sensor and an alarm shall be H He==n ACTUALLY INTERLOCKED WITH EACH RTU BEFORE I )
Occupied Cooling Setpoint [ERE deglF annunciated at the BMS. FLOAT SWITCH IN REMOVING EXISTING CONTROL PANELS. REPORT 1
Unoccupied Cooling Setpoint BEE deglF 7. Cooling coil circulating pump: The cooling coil circulating pump shall be energized at any time the \ L DRAIN PAN FINDINGS TO ENGINEER. D_ <
Occupied Min Cooling AirfloB Setpoint See VAV Schedule outside air temperature is below 38 deg.F (adj.). For cooling coil circulating pumps that are not LOW LEAKAGE RELIEF AIR
Occupied Mal Cooling AirfloZ Setpoint See VAV Schedule installed in the control valve bypass leg, the pump shall operate whenever cooling is required. DAMPER BY RTU PRESSURE HIGH LIMIT I_ Z
. . . . . . ) 8. Economizer: When the outdoor air dry bulb/ wet bulb (enthalpy) conditions are favorable, the outside MANUFACTURER, ACTUATOR — 2
The VAV s!‘nall use the measured space ten'!peratt.xre anfj the acti®e cooling setpou:ntto dete.rmme the relluested cooling capacity of the unit@The air damper, the relief air damper, and the return damper shall modulate and the chilled water valve BY 230923 M //\V/\\// M //\V/\\// —_— o
outputs B ill Ble controlled Based on the unit configuration and the relluested cooling capacity@ shall modulate to maintain the supply air temperature setpoint. Mechanical cooling shall be locked MIXED AIR FAN LL Y o
Heating Mode: out an e outside air, relief air, and return air dampers shall be modulated between the minimum . le®)
g t and th tside ai lief ai d ret ir d hall b dulated bet th ini RELATIVE TEMPERATURE TEMP. SENSOR DPT O
When the unit is in heating mode Emorning @ armuptthe VAV controller shall maintain the space temperature at the actie heating setpoint By OSA position and the 100% open OSA position to allow outside air to be delivered for free cooling HUMIDITY SENSOR SENSOR—\ /DTLL 3P
modulating the airflo@ Eet een the actie heating minimum airflo@ setpoint to the maBimum heating airflo@ setpointZBased on the VAV operation. If the outside air damper reaches 100% open (adj.) and the supply air temperature N < t m > LL
controller occupancy modelthe actie heating setpoint shall Ee one of the follo ing: setpoint cannot be maintained using outside air alone, the outside air damper shall be held at 100% /> F> c O — Ll LLI
) open and the mechanical cooling shall be enabled. When the outdoor air dry bulb/ wet bulb > <L H C\I I— = - ) 8
SetPOI_ntd ) ] fo?!:'tVaWe (enthalpy) conditions are favorable, the outside air damper shall be controlled to maintain minimum N | T\l w | I I I - = LLl
Occupied Heating Setpoint GI2E deglF position, and mechanical cooling will be controlled to maintain supply air temperature at setpoint. ' (Q®] L =
Unoccupied Heating Setpoint FRE deglF . . . . H O =
Occupied StandBy Heating Setpoint® armup® B degZF 9. Supply/ Return fan control: The fans shall be off in the unoccupied mode. When the unit controller M o m < =
; ; ino A ; is in the occupied mode, the supply fan variable speed controller’s speed shall be modulated to O Ll
Occupied Min Heating Airflo@ Setpoint See VAV Schedule o o —
Occupied Mal Heating AirfloB Setpoint See VAV Schedule maintain duct static pressure setpoint. [In a future phase, the duct static pressure setpoint reset VFC FILTER STATUS > <~
between the minimum and maximum staic pressure limits to maintain the critical zone VAV air o O —J
The VAV controller shall use the measured space temperature and the actie heating setpoint to determine the reuested heating capacity of the damper in a position between 75 & 85% open (adj.). Operator shall, from a front end BMS graphic, LOW LEAKAGE RELIEF AR 1 < M o T
unit@The outputs 2 ill Ze controlled Fased on the unit configuration and the reFuested heating capacity® have the ability to dynamically select the VAV terminal units used in the calculation that determines EXISTING SMOKE DETECTOR TO : SD aﬁmﬁgiCBfERg;U ACTUATOR SD - EXISTING SMOKE DETECTOR TO — —1 O o
Reheat Control: which zone is deemed the critical zone and used to calculate the duct static pressure setpoint.] If REMAIN. RELOCATE AS REQUIRED o BY 230923 ' : REMAIN. RELOCATE AS REQUIRED m > L o =
Reheat shall only Ee allof ed @ hen the primary air temperature is B3 deg®F BeloB the configured reheat enallle setpoint of EEE degEF Fad@EThe the supply fan fails to prove gtotus in ;50 seconds (adjustable), the supply and return fans Sholl be FOR DUCT MODIFICATIONS. AHU FOR DUCT MODIFICATIONS. . 5 L
reheat shall Be enaled @ hen the space temperature drops Belod the actile cooling setpoint and the airflol is at the minimum cooling airflo@ commanded off, the outside air and relief dampers shall close, and an alarm shall be annunciated at DDC \/ CD I D A=
setpoint@During reheat the VAV shall operate at its minimum heating airflo@ setpoint and energiZe the heat as follof s: the BMS. If the discharge high static pressure cut—off switch is tripped, the supply and return fans R.A CONTROL COMM TRUNK TO FIRE ALARM?
shall stop and the outside air/ relief dampers shall close, and an alarm shall be annunciated at the TRANSFORMER TO NEXT DDC
Proportional Hot Water Reheat: BMS. A manudl reset of the high static pressure cutoff switch shall be required to restart the fans. TO FIRE ALARM?
If the space temperature is Belo® the heating setpoint the hot @ ater reheat ZalZe shallmodulate as refuired to maintain the actifle 10.Return Fan/relief damper control: The return fan speed shall track the supply fan speed according ) 120V AC
heating setpointZ to the airflow measuring equipment at the AHU supply and return fan inlet collars, with an airflow (DIV. 26) TO CONTACT IN SMOKE
Space Sensor Failure: difference equal to the minimum outside air damper airflow. The relief air damper/ return air ’ DETECTOR (OR ZAM) DIFFERENTIAL PRESSURE
If there is a fault B ith the operation of the Eone sensor an alarm shall Be annunciated at the BASESpace sensor failure shall cause the VAV to driZe damper shall be modulated to maintain space to outdoor differential pressure of 0.02" w.c. (adj.). TRANSMITTER. LOCATE AT
the damper to minimum air flo2 if the VAV is in the occupied modelor driZe it closed if the VAV is in the unoccupied modeR 11. Mixed qir low limit: If the mixed air temperature sensor senses a mixed air temperature below 50 3/4 OF THE DISTANCE TO
Smoke Control mode: deg.F (adj.), the the outside air damper shall modulate to a position less than the minimum OSA mll-:T FARTHEST TERMINAL
When the terminal unit® associated air handling unit or RTU is actiZated in smoke control modePeach terminall unit associated @ ith that AHU shall damper_position. If the mixed air temperature sensor fails, an alarm shall be annunciated to the
hale it damper open full to the primary air stream BMS. The outside air damper shall close if the mixed air temperature sensor has failed and the

outside air temperature is below 40 deg.F (adj.).
12.1f the low limit thermostat (set at 38°F) trips, the AHU shall be shut down, the AHU’s dampers shall VAV ROOFTOP UNITS RTU-1, 2, 3, AND 4
close, and an alarm shall be annunciated at the BMS. The cooling coil control valve and steam coil -
control valves shall be opened 100% for full flow through the coils. A manual reset shall be required

to restart the AHU. NOTE: BEFORE REMOVING THE SPACE DIFFERENTIAL
13.Duct smoke detectors in the return air streams shall send an alarm to the BMS and the Fire Alarm EXISTING RTU CONTROL PANEL, VERIFY PRESSURE SENSOR FOR
System any time products of combustion are detected. The AHU supply and return fans shall remain FIRE ALARM SYSTEM INTERLOCKS AND RELIEF DAMPER CONTROL
running, the outside air damper shall be opened, the return air damper shall be closed, & the relief INCORPORATE ANY AREA SMOKE
air damper shall be opened. The AHU controller shall send a signal to all of its associated VAV DETECTORS IN THE DORMS SERVED BY SHEET NUMBER:
terminal units thru their existing pneumatic interlock with the AHU to open their primary air dampers THE RTU OPERATE PLACE THE RTU
to the full open position. INTO SMOKE CONTROL MODE.
14. Filter Status: A differential pressure switch shall monitor the differential pressure across the filter
when the fan is running. If the switch closes during normal operation, a dirty filter alarm shall be \
annunciated at the BMS. REMOTE LOCKABLE H—O—A PANEL. LOCATE
15.1f communications with the BMS is lost, the AHU controller shall operate using default modes and IN GUARD STATION ON THE FLOOR SERVED -
setpoints. BY THE RTU. PROVIDE A H—0—-A SWITCH
16.Provide float switch in cooling coil drain pan. Upon sensing a high water level, The chilled water FOR THE RTU AND FOR EACH FAN
valve shall close to the the cooling coil and an alarm shall be sent to the BMS. INTERLOCKED WITH THE RTU. PROVIDE LED
17.End switches on control dampers shall be monitored by the BMS. PILOT LIGHTS INDICATING THAT THE RTU
18. Provide pressure high limit switch in supply air duct to shut off the AHU when static pressureas AND EACH OF INTERLOCKED EXHAUST FANS
above setpoint are seen. This feature shall be able to be disabled in the smoke control mode, as RUNNING IN NORMAL MODE OR THE SMOKE
well as other safety interlocks such as temperature low limit. CONTROL MODE, AND WHETHER THE RTU OR DESCRIPTION:
FAN IS ON OR OFF. PROVIDE SILENCEABLE
ALARM WHEN RTU IS RUNNING IN SMOKE TEMPERATURE CONTROLS Il

CONTROL MODE.




